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CENTRE OF PLANNING 
AND ECONOMIC RESEARCH 

The Centre of Planning and Economic Research (KEPE) was established 
as a research unit, under the title "Centre of Economic Research ", in 1959. Its 
primary aims were the scientific study of the problems of the Greek economy, 
encouragement of economic research and cooperation with other scientific 
institutions. 

In 1964, the Centre acquiredits present name and organizational structure, 
with the following additional objectives: (a) The preparation of short, 
medium and long-term development plans, including plans for regional and 
territorial development and also public investment plans, in accordance with 
guidelines laid down by the Government, (b) The analysis of current 
developments in the Greek economy along with appropriate short-term and 
medium-term forecasts; also, the formulation of proposals for appropriate 
stabilization and development measures, (c) The further education of young 
economists, particularly in the fields of planning and economic development. 

The Centre has been and is very active in all of the above fields, and carries 
out systematic basic research in the problems of the Greek economy, 
formulates draft development plans, analyses and forecasts short-term and 
medium-term developments, grants scholarships for post-graduate studies in 
economics and planning and organizes lectures and seminars. 

In the context of these activities KEPE produces series of publications 
under the title of "Studies" and "Statistical Series" which are the result of 
research by its staff as well as "Reports " which in the majority of cases are the 
outcome of collective work by working parties set up for the elaboration of 
development programmes. "Discussion Papers" by invited speakers or by 
KEPE staffare also published. 
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The Centre is in continuous contact with similar scientific institutions 
abroad and exchanges publications, views and information on current 
economic topics and methods of economic research, thus further contributing 
to the advancement of the science of economics in the country. 
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PREFACE 

The work on hand constitutes an exercise in Quantitative Economic 
History, its major objective being the derivation of estimates of the GDP of 
Greece for the period 1858-1938. The importance of History in general, and 
Economic History in particular, is that it enables us to obtain a better 
understanding of the present and, to an extent, to predict the future. In this 
respect, the estimates derived in this study can, at least, be used as a tool 
assisting in the interpretation of the basic trends characterising the evolution 
of the Greek economy during the period in question. 

Given the nature of the available data the estimates can only be tentative 
ones, especially for some of the earlier parts of the period. This, however, is 
nota drawback, as data of poor quality resulting in tentative estimates is the 
rule rather than the exception when historical statistics are involved. In fact, 
in the present case the problem was compounded by the almost complete lack 
of other relevant work pertaining to the country. 

In the pursuit of the stated objective a dual theoretical approach has been 
employed: 

- the first is an orthodox approach, i. e. the output or value added method 
of estimating national income magnitudes 

- the second is an unorthodox approach, i.e. an indirect method 
consisting of the use of monetary variables. 

In the context of the output method, estimates based on bold assumptions 
have been made on a sectoral basis. These have then been aggregated for the 
total output, a GDP proxy, to be determined. 

By comparison, the "monetary method" was primarily used as an 
independent test of the validity of the estimates made by the output method 
and only to a lesser extent as a means to make adjustments to them and to 
determine alternative figures. 
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In this regard, it was first necessary for the appropriate monetary variables 
to be estimated for the period in question. These were then used in the context 
of the Quantity Theory, and in combination with the GDP estimates made, to 
determine the income velocity of money. Finally, on the basis of these 
velocity figures the GDP estimates were evaluated and, wherever it appeared 
appropriate, adjusted. In addition, the income velocity figures were also used 
to determine a range within the limits of which the "true " value of the GDP for 
each year in all likelihood lay. 

Although the interpretation of the findings is not among the main 
objectives of the study, the most striking features and the gross implications 
of the adopted GDP figures have been pointed out. Beyond this, it is left to a 
more specialised study to examine the questions posed in more detail. In this 
context the data base derived here will most certainly be an important starting 
point. 

Professor VASSILISDROUCOPOULOS 
General Director 

Centre of Planning 
and Economic Research 
February 1995 
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ABSTRACT 

The main purpose of this thesis is to determine a series of estimates that can 
be considered as adequately close approximations to the GDP of Greece in the 
period in question. In this context, four parts can be discerned. 

In Part A, three introductory chapters appear. Firstly an outline of the 
thesis is presented, followed by a concise presentation of the country's history 
during the period under consideration and of the basic theoretical and 
methodological framework used. In this respect, two approaches, an orthodox 
or "direct" one and an unorthodox or "indirect" one, have been used. 

The direct approach, i.e. essentially the output method, is employed in Part 
B. This consists of the laborious compilation of relevant data pertaining to 
Primary Production (Chapter 4), Secondary Production (Chapter 5) and 
Tertiary Production (Chapter 6) and the aggregation of the corresponding 
sector totals to determine the relevant series referring to GDP, both in current 
and constant prices (Chapter 7). 

Next, in Part C, the indirect approach utilising Money Supply figures has 
been employed. In mis context, the series pertaining to Currency Circulation 
(Chapter 8), Deposits (Chapter 9) and Money Supply (Chapter 10) have been 
derived. Then, by combining the GDP in current prices estimates of Chapter 7 
with the Money Supply figures, a quantity theory procedure has been used to 
verify and adjust these estimates. 

Finally, in Part D of the thesis (Chapter 12), the results have been 
summarized and appraised. 
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CHAPTER 1 

THE THESIS 

a. Introduction 

The significance of contemporary National Income aggregates, both as a 
tool of economic theory and as a guide to policy decisions cannot be doubted. 
Of equal interest are relevant aggregates pertaining to earlier years, as often 
what they reveal will not only facilitate the understanding of the problems of 
the past, but may also have an important bearing upon contemporary issues. 
For most countries, however, no such figures have been estimated, officially 
at least, for the earlier years. In fact, the systematic estimation of National In
come aggregates by official agencies, save for a number of developed coun
tries, really only commenced after World War II. This, at least, is the case with 
Greece. 

The importance claimed for the earlier National Income aggregates is 
clearly reflected in the work that has been undertaken, in many countries, to 
estimate relevant figures. Such work, however, has not been done to any great 
extent in Greece, and this is the void that this thesis will attempt to fill. Natu
rally, given the limitations of available data and the lack of other relevant 
work that would consist some starting point, the present effort will aim at a rel
atively modest result, i.e. in the estimation of a series that merely approxi
mates the country's GDP for the period 1858-1938. 

The choice of this period is essentially a matter of necessity. Thus, 1858 
has been chosen because of the existence of the Agricultural Census of 1860. 
This is a key source for the earliest years, the best, in fact, starting point, and 
the first year for which it permits an evaluation and adoption of other data is 
1858. As for 1938, this is one year before the outbreak of WWII and has been 
chosen because it is the last pre-war year for which data for most items of in-
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terest are available. 
Besides attempting to estimate GDP, a broad data basis will also be pre

sented. This, in fact, might be viewed as a secondary objective of the thesis. In 
summary then, it is hoped that both a rough, but acceptable, approximation of 
GDP will be determined and a backbone for further estimates will be provid
ed. 

I ; . - . L 11 

b. The Setup gl 

The thesis has been divided into four parts, each with a different objective. 
In particular, Part A consists of three introductory chapters: the present one, 
Chapter 2 including a brief historical outline of the country, and Chapter 3 in
cluding the presentation of a number of conceptual and methodological issues 
and a discussion and appraisal of the main sources used. 

In Part Β, the objective is to determine monetary and real output estimates 
by using the usual "direct" methods of estimation. Here there are four chap
ters, i.e. 4,5 and 6, where Primary, Secondary and Tertiary production have 
been respectively estimated, and 7, where these estimates are brought togeth
er and the estimation of the GDP figures, both in current and constant prices, 
is undertaken. 

Next, in Part C, the monetary aggregates are presented. Thus, in Chapters 
8,9 and 10, the Currency Circulation, Deposits and Money Supply series have 
been constructed. The purpose of doing this becomes evident in Chapter 11, 
where one of the "indirect" methods of estimating GDP has been used to 
cross-check the estimates made in Part B. 

Finally, in Part D, consisting of Chapter 12, a summary and a few com
ments regarding the results have been made. 
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, HISTORICAL OUTLINE 

'•'.-. y κ η i m\ • l' . um • idi ν -; • • - • . • . , ; ' '; î i : ' -
Major Events: 1821-1938 ,, 

After a long period of enslavement (400 years) and a series of minor or ma
jor unsuccessful uprisings, Greece finally achieved its liberation and gained 
independence with the Treaty of Adrianople in 1829. This was a result of a 
revolution that started in 1821, ended in 1828 and was only partially success
ful as the new country was small, its boundaries did not encopass a number of 
territories inhabited almost exclusively by a Hellenic population and it left the 
country in ruins. », ; ·;::τ; Ο nizhsj ΡΛίψι iovm 

Originally, the Treaty of Adrianople declared Greece autonomous but trib-
utatry to the Porte. This provision was soon revoked and the country became 
an independent Republic. The first president, however, J. Kapodistria, was as-
sasinated in 1831, a fact that led to the Protecting Powers eventually declaring 
Greece a kingdom and imposing Prince Otto of Bavaria as King. 

Otto's reign lasted until 1862, i.e. up to the first years of the period exam
ined in this thesis. It was plagued by brigandage, internal bickering between 
party factions and financial difficulties. In addition there was widespread dis
satisfaction with the autocratic rule of the Court which persisted despite the 
acceptance by the Crown, in 1843, of a Constitution. During the Crimean war 
the King was ill-advised and got involved in a movement to extend the boun
daries of the country. This prompted the occupation of Peiraeus by the Anglo-
French fleet between 1854-57. Subsequently, between 1858-61, a series of 
disturbances shook the country. These were followed by a revolution in 1862 
which led to Otto ' s abdication. 

In 1863 a change in the dynasty was agreed and Prince William George of 
Schleswig-Holstein Sondeburg-Glueksburg became King George I. His reign 
lasted for about half a century. 



During these years the following major events took place: 
-1864: the seven Ionian Islands were ceded by Gr. Britain to Greece. 
-1868: there was an insurrection in Crete against the Porte. This was met 

with strong sympathy in the country and numerous volunteers left the main
land and went to the island. 

-1877: during the Russo-Turkish war, there were uprisings in Thessaly, 
where Greek troops were dispatched, as well as in Crete and Epiros. The 
movement in Thessaly was checked by the British but ultimately led, in 1881, 
to the annexation by Greece of this province as well as of a part of Epiros. 

-1886: Greece mobilised its army, this prompting the Protective Powers 
(except France) to blockade the country's coast for two months. 

-1893: there was a new mobilisation. This led to the country's bankruptcy 
in the same year. 

-1896: there were fresh disturbances in Crete. Greece landed troops on the 
island and later, once again, mobilised her army. 

-1897: the long awaited Greco-Turkish war finally erupted. Greece was 
badly beaten. She was saved from a major disaster by the intervention of the 
Powers which took the opportunity to institute an International Financial 
Control upon certain Greek finances. The IFC took over various State monop
olies and the Harbour duties of the port of Peiraeus in order to guarrantee the 
payment of the war indemnity to Turkey as well as of the country's existing 
foreign debt. 

-1898: Prince George, the King's second son, became High Commission
er of an autonomous Crete. His stay there lasted 8 years. In 1906 he was suc
ceeded by A. Zaimis. 

-Starting in 1900 the Macedonian question dominated Greek political life. 
The territory was under Turkish rule but, in effect, the problem became a 
struggle between Greeks and Bulgarians for control of the, mostly Christian, 
population. The Bulgarians became increasingly more terroristic in their ac
tivities and Greece replied in kind with an inflow of volunteers. 

-1909: the Military League seized power. Then, in 1910, it held elections, 
relinquished power to the victor (E. Venizelos) and dissolved itself. 

-1912: Crete was annexed and the first Balkan war broke out. This was fol
lowed in 1913 by the second Balkan War, which resulted in the annexation of 
the rest of Epiros and of Macedonia. In this same year (1913) King George 
was assassinated. He was succeeded by his eldest son, Constantine. 

-1914: WWI began and the first differences between the King (pro-Central 
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Powers) and Venizelos (pro-Entente) appeared. 
-1916: Greece de facto entered the war by surrendering the Rupel fort (in 

the north of the country) to the Germans and Bulgarians. This was a decision 
of the then premier (Skouloudis). Venizelos reacted by landing in Thessalo-
nike and forming a provisional pro-Entente government. Thus at the time, and 
up to 1917 when the King and his government were forced out of the country, 
Greece had two governments. 

-1917: Alexander, Constantine's brother, became King and Venizelos sole 
premier. Greece officially entered the war. 

-1919: in accordance to the Treaty of Neuilly Greece recovered Eastern 
Macedonia and annexed Western Thrace. In addition, the Treaty provided for 
the reciprocal exchange of the populations belonging to the relevant in each 
case racial minorities. Finally, Greece occupied Smyrna. 

-1920: in accordance to the Treaty of Sevres, Greece obtained Eastern 
Thrace, the Aegean Islands and the northern shore of the sea of Marmora. Lat
er in the year King Alexander died. This was followed by the electoral defeat 
of Venizelos and the return of Constantine which prompted the Entente Pow
ers in withdrawing their support from the country. 

-1921 : Greece began operations in Asia Minor. These, given the abandon
ment of the country by the Allies, led to a major catastrophy. 

-1922: in the face of the disaster, Constantine abdicated and six of his clos
est advisors, including the premier, were tried and shot. Also, the Treaty of 
Lausanne revoked most provisions of the Treaty of Sevres. Finally, there was 
a great inflow of Greek refugees from Asia Minor. 

-1924: the country was proclaimed a Republic and Papanastasiou became 
president. He was overthrown in the same year by General Pangalos. 

-1926: Pangalos was overthrown by General Kondylis who held elections 
later in the year. 

-1928: Venizelos resumed office and ruled for four and a half years. 
-1935: the royalists won most seats in the Chamber. General Kondylis be

came Regent in the name of King George H who won a plebiscite held late in 
the year and returned to the country. 

-1936: General Metaxas obtained office and thereafter, up to the outbreak 
of WWII, ruled by decree. 

The purpose of this presentation of the main events that took place during 
the period in question is to describe the general framework within which all 
economic activity had to be undertaken. This is not a complete history of the 
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period by any means but merely an effort to convey a feeling of the overall po-
litical environment that persisted during these years. In this respect, and as far 
as one can generalise, it appears that this environment was a turbulent one and, 
in the long run, essentially negative for the undertaking of economic activity. 
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1 CHAPTER 3 

CONCEPTUAL AND METHODOLOGICAL ISSUES 

Ο . ., ' *'•"' •'(,'. C -' -;.; .• ~j, ,."": ••?*: ' C .'Ί; •·;ι j· • ·""•. , •: 

a. Introduction 

The main purpose of this thesis is to construct a series of estimates of the 

Greek Gross Domestic Product (GDP), as defined in modern National Ac

counts publications, for 1858-1938. Systematically estimated official figures 

regarding this magnitude are available only since 1948. ' By comparison, for 

the pre-WWII period just a few estimates, mostly for the late-1920s and the 

1930s, have been made. In these cases the magnitudes derived, especially the 

earlier ones, besides basically referring to single years2,3 are also only rough

ly, if at all, equivalent to magnitudes defined in accordance with modern con

cepts.4 

1. See: National Accounts of Greece ( 1972). 

2. More systematic estimates referring to a series of years have been made by: (i)Malenos, 

G.J. (1948), who, according to Bandaloukas, C.J. (1951), estimates Domestic Income at mar

ket prices (1928=100) for 1928-47 (only one figure is given for 1940-4); (ii)Mousmoutes, who, 

in 1946, estimates National Income for 1927-39; and (iii)Evelpides, (1950), who estimates Na

tional Income for 1927-39 by using the value added method. 

3. Note must also be made of the figures given by Mitchell, (1975), p. 786, for the Net Na

tional Product in 1927-39. The source cited here is the U.N. (1950). 

4. Among these one can note: Bernardakis (1885); Mulhall: (i)for 1883 in an early edition 

of the Dictionary of Statistics (according to Rediades); (ii)for 1891 (probably), in (1892), pp. 

260, 320,589; (iii)for 1895 (probably), in (1896), pp. 279, 383, 385, 393; (iv)for 1908 in the 

Dictionary of Statistics, (1909), p. 747 (according to Rediades); Skiadas (probably for 1890), 

in ( 1891), pp. 7-11 ; Tsouderos (for 1916), ( 1920), pp. 240-3; Three estimates mentioned by Re

diades (1930), p. 123, i.e. by the Minister of Finance (for 1918), Tandalides (for 1918) and his 

own estimate for 1919; Angelopoulos (for 1925), (1927); Rediades, (for 1927 and using the 
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The difficulties inherent in the task on hand are obviously enormous as, be
sides the size of the operation and the amount of work it entails, there are nu
merous problems stemming from the shortcomings of the raw data on which 
the GDP estimates will be based. In particular, such data, besides not being 
available for all the years in question, usually do not exist for all items that 
must be included in the specific, in each case, magnitude. Furthermore, exist
ing data are often inconsistent, contradictory or obviously implausible. 

The existence of so many problems regarding the data inevitably lead to 
two questions: first, how close do the estimates eventually derived approxi
mate the real figures; second, are they of any worth after all. A more precise 
answer to the first question can only be given after the estimates appearing in 
the presentation that follows have been reviewed. Here it suffices to note that 
in answering one must consider the time period they refer to as, when it comes 
to such historical data, the margins of error that are acceptable are clearly larg
er than in the case of contemporary figures. As for the second question, the 
value of the estimates appears to be relevant to the uses they are intended for. 
In general, provided that their limitations are fully comprehended and that 
they are not misinterpreted, their worth appears to be beyond any doubt if on
ly because some estimates, which are plausible and have been derived on the 
basis of a careful consideration of the basic data, are better than no estimates 
whatsoever. On balance, it can be argued that the estimates do, at least, give a 
roughly accurate picture of the true magnitudes. This picture seems to be more 
accurate in the case of the estimates pertaining to gross magnitudes and less so 
in the cases of the subtotals involved. For this reason a detailed description of 
what has been done in each case has been presented; this permits the reader to 
judge for himself, and on the basis of his particular purposes, whether the es
timates suit him, whether any adjustments are necessary or, finally, whether 
the figures are completely useless to him. 

Looking closer at the accuracy question, one must start by pondering upon 
the margin of error that is acceptable with historical data. In this respect, two 
scales, each including 4 reliability grades, have been proposed. The first, i.e. 

same methodology as Angelopoulos), (op. cit.), pp. 123-4; Kafandaris (who was the minister of 
Finance) in the introduction of the 1927-8 budget; Zolotas (for 1927), (1929); Evelpides (for 
1927), (1930); Dertiles, P.B. (for 1928), (1932); Two more estimates for 1929 cited by Redi-
ades (i.e. by Sacalis and the Minister of Finance); Rediades' own estimate for 1929 (op. cit.}, 
Evelpides (for 1934 and 1936), (1937). 
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the standard scale, considers the figures "firm" (grade A) when the margin of 

error is less than 5%, "good" (grade B) when the margin is 5-10%, "rough" 

(grade C) when the margin is 10-25%, and "conjectures" (grade D) when it is 

over 25%. The second, suggested by Feinstein, changes the limit between 

grades Β and C and considers the estimates "good" (grade B) when the mar

gin of error is 5-15%, and "rough" (grade C) when the margin is 15-25%.'2 

Here it appears that, in general, the reliability of the estimates varies between 

marginally good and rough (the use of Feinstein's scale obviously being more 

convenient as it permits more estimates to be considered good ones). Needless 

to add that the better estimates refer to the latter years of the period, i.e. after 

1914,3 while also, that one can count on offsetting errors to, partially at least, 

cancel each other out. 

Turning now, in more detail, to the question of the worth of the estimates, 

one can add very little to what was said above. In this respect it must first be 

pointed out that, apart from the 1927-38 subperiod, this appears to be the first 

attempt to determine an annual series of National Account magnitudes for 

pre-WWII Greece for a period of any length. Bearing this in mind one may 

argue that the series can be viewed as a tentative initial approach which can 

undoubtedly be improved when more work is done at a more detailed level.4 

In fact, various subtotals referring to specific activities and/or to parts of the 

period, can be improved independently of the totals. This will lead to a substi

tution of the corresponding figures used here by the newer estimates, the re

sult being the eventual improvement of the estimates pertaining to the totals. 

In the course of this process adjustments will have to be made to ameliorate 

various definitional shortcuts that have been taken. In this regard it must be 

1. By comparison, estimates appearing in modern National Accounts and based on current 

figures, are graded "good" (grade A) if the margin of error is less than 3%, "fair" (grade B) if the 

margin is 3-10%, and "poor" (grade C), if the margin is over 10%. 

2. See: CSO (1985), p. 21; Feinstein (1971), pp. 21-2. 

3. Surprisingly, however, the worse estimates do not refer to the first years of the period, i.e. 

the 1860s, but to the years in-between the 1880's and the early-1910's. 

4. As explained in the context of the sources appraisal that follows, the estimates made in 

Part Β of this study have mainly been based on data taken from the publications of various con

temporary authors and not from data in primary sources. This has been done out of necessity, as 

the search for and detailed examination of the primary sources would demand an enormous 

time period which, of course, is beyond the present scope. The same is not true in the case of the 

Part C estimates, where primary sources were used. 
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pointed out that as the emphasis has been to derive an accurate as possible to
tal (the GDP magnitude), the accuracy of certain subtotals involved has been 
sacrificed. This has resulted in the underestimation of the production of cer
tain activities or sectors and the simultaneous and equal overestimation of oth
ers. ' In these cases, whereas no effort has been made to ameliorate the inaccu
racy, the detailed description of the procedures2 followed that has been 
presented enables the reader to be always aware of what is included where 
and, if necessary, to make any adjustments desired himself. Thus, the reader 
who disagrees with a route taken, possibly with good reason, can use the pri
mary data available and proceed with an alternative method to derive his own 
estimates. This, after all, is consistent with the secondary purpose of the the
sis which has been mentioned earlier and is to provide a starting point from 
which more accurate estimates can be derived. 

An additional point relevant here regards the date the data refer to. As will 
be seen, on some occasions, especially in the earlier years, certain authors cite 
data without specifying the precise year these refer to. In these cases, whereas 
the general approach has been to take the year the source was published as a 
guide and adopt the previous year as that sought there are occasions when oth
er factors have been considered and this has not been done. These cases are 
discussed when they arise. 

By comparison with the above, another problem related to the year the da
ta refer to is not important. This regards the more usual and expected cases in 
which different figures are given for the same year. Here, the rule has been ei
ther to use averages or the figures taken from one author when he cites a series 
(for consistency). As in the previous case the choice made in each case is dis
cussed on the spot. 

It may be noted that both the accuracy and, as a consequence, the worth of 
the estimates can be improved if averages are used. In this case, some of the 
shortcomings mentioned above are alleviated, while the basic features of in
terest, such as the trend, become easily discernible. In fact, it appears that if 
any conclusions are to be drawn from the estimates made, one may place more 
confidence when they are based on averages rather than on the annual magni-

1. Thus more care must be exhibited if the relative production of each sector is the focus 
point than if the total size of GDP is. 

2. These include adjustments, blowups, markups, apportionments, interpolations, extrapo
lations, straightforward conjectures and other manipulations. 
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tudes. 
In summary, it seems that what was said in this section is an adequate de

scription of the general background of the study. Next, a few notes outlining 
national account theory concepts as well as the methodology, including direct 
and indirect approaches used to make the relevant estimates, appear. Finally, 
a section in which the basic sources used are presented will conclude this 
chapter. 

b. National Account Concepts 

I. Definitions 

An effort has been made to keep to standard definitions.1 However, the 
limitations of the data, in conjunction with the fact that the period examined is 
a long one and within it economic life changed, suggest that the concepts used 
be defined in an elementary way and that certain fine distinctions possible 
when modern data are available be avoided as much as possible. In this con
text, and in order to be consistent with present day practice, the primary object 
must be to account for all productive activities that enter the market plus those 
by the State that do not. Thus, one must exclude transfer payments and self-
consumption, which is not estimated in present day National Accounts be
cause of the difficulties involved in doing so. 

In principle, the exclusion of self-consumption implies that in the earlier 
years production is underestimated while as time passes, and the economy be
comes more market oriented, any increase shown in the figures is, to some ex
tent, an overestimate caused by the mere fact that in the latter years relevant 
production is included in them. Thus it seems that in the present context the in
clusion of self-consumption is desirable. 

Irrespective of the above, it must be noted that, as a result of the use of the 
production method and the manner according to which the raw data have been 

1. The presentation that follows adheres probably to any relevant discussion appearing in 
modern textbooks. Here, the following sources have been consulted: (i)Beckerman (1969), es
pecially chapters 1-4, and 9; (ii)Hicks (1966), especially chapters II, HI, XI-XIII, and XV; 
(iii)Liesner, especially pp. 5-51; (iv)CSO (1985), especially pp. 1-46; (v)Feinstein (1971), chs 
1,10. 
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collected and various imputations made, in practice the question of self-con
sumption cannot be treated in a uniform manner in each case. Thus in the pri
mary sector it appears that any production not included in the estimates is rath
er unimportant and can safely be ignored. ' The same can be said for the tertiary 
sector, basically as a result of the small size of the magnitude involved. On the 
other hand, the opposite is true for the secondary sector, particularly in regard 
to the production of various items at the household (clothing etc.). Overall, 
considering the relative sizes of the three sectors, and given that its relevance 
appears to be limited to the secondary sector, the importance of self-consump
tion seems to be small in the present context. 

The second concept relevant here is that of the production boundary. In 
this respect the standard conventions accepted by modern National Accounts 
theory are adhered to as much as possible. Thus services, whether produced 
by the private sector and enter the market or by the State and do not, are includ
ed, whereas private services not entering the market, such as those by house
wives to give the classic example, are not. Furthermore, all transactions re
garding existing goods (second hand, financial assets) are also not included 
(save for the services of those involved in the transaction). Finally, illegal ac
tivities are excluded, mostly because of the complete inability to make rele
vant estimates.2 

The third concept that must be discussed is that of double counting. This 
relates to the distinction between intermediate and final products and to the 
possibility that the production of an intermediate good might be counted 
twice, i.e. both on its own and as a part of the corresponding final good. In this 
respect, in order to avoid this occurence it has been necessary in some cases to 
sacrifice the accuracy of certain subtotals. Specifically, on some occasions 
where available data regard a final good, it has either not been possible or con
venient to disaggregate the various relevant value added components in
volved. 

The output estimates refer to the production undertaken within the boun
daries of the country, i.e. Gross Domestic Product, and not to that of the resi
dents of the country, i.e. Gross National Product (GNP). This choice has been 

1. The estimates of the production of various crops were usually made by community and 
administrative officials on location. More will be said at a later stage. 

2. Smuggling, for which quite a few parallels with the legal activity of imports can be 
drawn, was quite important in the 19th century. 
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made because, given the restrictions imposed by the available data, the esti
mation of GNP appears not only to be considerably more difficult but also to 
yield much less accurate estimates. Relevant here is the case of shipping, 
whose production has not been included because of the significant difficulties 
involved. In this respect one can reluctantly, and definitely not as convicingly 
as desired, argue that its largest portion consists a part of GNP but not of GDP. 
Not even this, however, no matter how much it is stretched, can justify theo
retically the omission of coastline shipping.1 In this case one can only note that 
the difficulties involved if any relevant estimates are to be made are enor
mous. Needless to add that this is an important omission and should be con
stantly kept in mind when the aggregates are considered. 

Another relevant distinction is that between gross and net product. Again 
the choice made, i.e. in favour of the broader concept, has been necessitated 
by the lack of data. Thus, should the derivation of the net magnitude had been 
desired, the estimation and deduction of depreciation would have created nu
merous complications and additional difficulties, not to mention the addition
al error that would have been introduced. 

Finally, the last choice that must be discussed regards that between market 
prices and factor cost. In this respect, the estimates made are, as a rule, valued 
on the basis of factor cost so that the complications stemming from indirect 
taxes and subsidies are avoided. Despite this, on some occasions the lack of 
adequate data has made it impossible not to use market prices, the ultimate ef
fect being an obvious inconsistency and an overestimation of the values deter
mined when these are compared with the magnitudes that would have result
ed if factor costs had been used. This, unfortunately, is only one of the 
problems caused by the lack of adequate data but nothing, besides the sugges
tion that particular care is necessary when interpreting the figures, can be 
done. 

II. Direct Methods of GDP Measurement 

Direct methods measuring the total output of the country during a fixed 

1. As for the production of non-coastline shipping, and given the inability to make relevant 
estimates, one can, quite boldly and stretching things to the limit, consider it as income from 
abroad, especially as it seems that to a large extent it consisted of tramp shipping and did not 
bear any relation to the volume of the foreign trade of the country. 

38 



time period (i.e. a year), as opposed to indirect ones which are discussed in the 
following section, consist the standard procedure used for the derivation of 
the relevant figures in modern National Accounts. Three such methods are 
mentioned: (i) the expenditure method; (ii) the output (value added, produc
tion or industry of origin) method; and (iii) the income method. 

What each entails is well known. Thus, no great detail is required here. In 
general, the first consists of recording the transaction when the expenditure on 
the final product1 is made, the second of the estimation of the total of all value 
added by each activity/industry,2 and the third of the estimation of all the in
comes generated in the economy. In principle, the resulting totals must be 
identical, although because of the limitations of available data, even of mod
ern ones, they are not. This means that when possible, i.e. in the cases where 
available statistics are adequate, independent estimates are made by all three 
methods and an average can be derived. 

Obviously, with historical data the ability to make estimates by using all 
three methods is a much more difficult proposition. Thus, in the present case, 
it appears that the only method feasible is the second, as available data basi
cally either refer directly to production or enable its estimation on the basis of 
a series of, often bold, assumptions. Other data permitting the estimation of 
the magnitudes sought on the basis of one of the other methods are also occa
sionally available. These,3 however, either exhibit larger gaps or appear to be 
even less accurate than the figures used. This is not to say that the effort should 
not be undertaken. On the contrary, another set of estimates would be quite 
useful, even for parts of the period considered here, if only for comparative 
purposes. 

The adoption of the production, or of any other, method as a basic frame
work does not mean that in some cases certain estimates cannot be made by 
one of the other methods. This, in fact, may occasionaly be done even when 

1. Final in the sense that it is not used in the production of any other item recorded during 
the time period in question. Here one must note and account for the case of works in progress. 

2. Mostly used, in current National Accounts, in an index form to estimate each sector's 
contribution to GNP (or GDP). 

3. Some data on taxes, which have traditionally been used for the estimation of historical 
national accounts magnitudes on the basis of the income method, are available while more can 
be found. Their reliability, however, is even more suspect than that of relevant production data 
for the obvious reason of tax evasion. 
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modern day estimates are made, so it should not come as a surprise that it has 

also been done here. In this respect, and to mention one of these cases, the pro

duction value of government services has essentially been estimated on the 

basis of the wages and salaries paid. The evaluation of such services is, of 

course, a classic case where this approach must be used as these are not sold in 

the market. Other cases where sales (i.e. the expenditure method) or incomes 

are used also exist and they are fully described at the instant they arise. 

Despite these aberrations, the backbone of the estimates made in Part Β has 

been derived by the production method, the effort being these estimates to 

consist of the value added of each industry. This, in turn, consists1 of the val

ue of each relevant final product minus that of the primary materials and inter

mediate goods bought from other industries. 

In the context of this method, the commodities or services produced have 

been classified in the following three broad sectors: Primary (including: Ag

riculture, Livestock Breeding, Forestry and Fishing,2 Mining and Quarrying); 

Secondary (including Manufacturing and Industry); and Tertiary (including 

various services). 

Referring to the first sector, the estimates made have been mostly based on 

available production figures. In addition exports, consumption levels, tax fig

ures, productivities, capital stocks (of animals), sales and various other avail

able data have occasionally been used. These have been combined with, 

sometimes quite bold, assumptions regarding their relation with production. 

Finally, even straightforward conjectures have been made, most of them, 

however, when the significance of the item in question is small. 

Moving to the Secondary sector, one must note that in addition to the prob

lem of deriving relevant production figures one must also estimate the value 

added for each industry so that double counting is avoided. Again production 

data, when they exist, are the basis of the estimates. When such data are lack

ing, magnitudes such as the number of existing factories or of employees, as 

well as various qualitative information regarding the state and the develop

ment of various industries and of the total of industry as a whole have neces

sarily been used. Obviously in these cases, pertaining to most of the earlier 

years of the period, the use of such information, of bold assumptions regard-

1. See Beckerman (1968), pp. 13-4. 

2. No estimates of fishing have been made. 
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ing the relation between various magnitudes and of straightforward imputa
tions implies that relevant estimates appear to be, at best, of grade C, the error 
involved being probably over 20%. Fortunately, when the significance of sec
ondary production increased so did the quantity and quality of the available 
data. Thus, in the years when relevant figures were the least reliable secondary 
production accounted for only a small proportion of the total output of the 
economy. As a result, the unreliability of the secondary production estimates 
probably results in only a small error in the total output figures, i.e. within the 
limits of acceptability. This appraisal does not consider the added inaccuracy 
caused by the manner according to which the production of the construction 
industry has been estimated which, however, has been included in the tertiary 
sector. 

Finally, as regards the Tertiary sector, it was noted earlier that government 
services, which appear to be the largest part, have been estimated on the basis 
of the wages and salaries paid. In this respect relevant data used are taken from 
the budgets, while, on some occasions figures pertaining to the numbers of 
employees, their wages and salaries have also been used. Finally, inasmuch as 
the other activities grouped here are concerned, more will be said in the rele
vant chapter. 

The preceding description may seem to suggest that because of the tech
niques used the resulting figures are probably less accurate than desired. In 
this respect it must be pointed out that similar techniques are used in many cas
es even in the context of determining modern national accounts' figures, so 
they are more than unavoidable when historical data are involved. At any rate, 
the scope of improvement always exists while it is felt that, at least, the infor
mation provided is a useful basis for any alternative approaches or techniques 
to be used. 

In accordance with the above, first the quantities and next the values of 
production have been estimated per productive activity for 1858-1938. Next 
aggregates have been derived, first in current prices and then in constant ones, 
the base year in this latter case changing approximately every 20 years. In this 
respect it must be noted that available data on prices/deflators are even fewer 
than data on relevant production quantities and, therefore, less reliable. Here 
similarly bold techniques have been used for relevant imputations to be made 
and, as a result, another source of error has been introduced. Fortunately, 
things are better when the figures are estimated in constant prices as a major 
consideration for the choice of the base years is data availablity. The change 
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in the base year makes it necessary for the estimates to overlap for a few years. 
Such estimates have been made in order to facilitate comparisons during these 
transition years. Clearly the length of the period and all this entails, i.e. new 
products, quality changes etc., means that, in principle, the construction of a 
series for the whole period expressed in constant prices will have a lot of lim
itations and need many qualifications. Such a series has been constructed with 
1914 being the base year. In this respect it must be noted that the changes that 
actually took place during these years do not appear to have been very large, 
definitely not as they would have been if post-WWII year estimates were in
cluded. Thus, the series is far from meaningless.1 This does not completely 
neutralize the general shortcomings of the production method2 but does make 
the findings overall acceptable. 

The method used in order to transform the value series initially derived at 
current prices into a series of values at constant prices consists of using the 
base year prices to weight the quantities of production throughout the subpe-
riod in question. The process has been facilitated by the use of index numbers 
of prices determined on the basis of the Paasche and Laspeyres forms3 which, 
being well known, need no additional explaining here. A detailed description 
of what has been done appears in the chapter in which the relevant analysis is 
undertaken. 

In summary, in this section the following has been said: The estimates of a 
magnitude approximating GDP (certain activities have been omitted) have 
been made for 1858-1938. Relevant values have been derived at factor cost 
and expressed both in current and constant prices. The process that has basi
cally been used is the production method, in the context of which quite a few 
bold techniques have been employed. These, in conjuction with the shortcom
ings of the data but also of the method itself imply that the figures derived con-

1. Another factor that complicates this effort is the changes in the monetary unit. These, 
along with the developments in the monetary aggregates, are discussed in Part C of the study. 

2. In general, the estimates made by the production method are considered as being: (i)Sus-
pect, as far as the annual movements they imply because of the lack of correction of stock 
changes; (ii)Weak, because of the extensive use of linear interpolations (which, along with ex
trapolations, both backwards and forwards in time, are often used in this study); (iii)of a spec
ulative nature as far as the efforts to impart a cyclical pattern to certain series is concerned. 

3. See Allen (1968), ch. (VI). The precise form used in each case is discussed in the relevant 
chapter. 
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sist an initial and tentative approximation to the true ones. 
In order to ameliorate the findings a test of their plausibility as well as a 

second set of relevant figures are presented in Part C. There, estimates have 
been made via indirect methods whose theoretical review follows in the next 
section. Despite this effort, ample limitations of the estimates made still re
main. This, however, must not be considered a drawback as no other such es
timates exist for the whole period in question. Furthermore, as already noted 
at an earlier instant, these shortcomings can be, partially at least, negated, if 
averages of the estimates are used for any conclusions to be drawn. At any 
rate, if these drawbacks are still considered too important, one can at least 
argue that the figures derived can be viewed both as a source base as well as an 
incentive for further work on the subject. 

III. Indirect Methods of GDP Measurement 

The lack of adequate data and the unreliability of those existing for earlier 
years in combination with the desire to derive national accounts magnitudes 
for various purposes' has led to numerous efforts to make relevant estimates 
via indirect methods. Actually, these methods have largely been developed in 
the context of the efforts made to solve the problems hindering international 
income comparisons,2 but their use to make estimates for a historical period 
has become quite common too. The problems relevant when international 
comparisons of national accounts magnitudes are sought are of no interest 
here. Thus the discussion that follows consists of the presentation of the meth
ods, mostly in general lines but in more detail in the case ofthat used in Part C. 

To begin, one must note that an excellent and concise review of the subject 
is provided by Bairoch.3 The author, after a quick introduction in which he es
sentially cites what has been said so far above,4 proceeds,5 initially, to a short 

1. Such as intertemporal or intercountry comparisons. 
2. One of the early and best known such works is that of Clark (1960). 
3. (1978), pp. 39-52. 
4. Among the works Bairoch cites as being concerned with international comparisons of 

national incomes, one can indicatively note Beckerman (1966), andHeston (1973). 
5. Besides Clark, Bairoch also makes a special reference to Mulhall (1899), whose calcu

lations he considers significant, especially in the context of the period they were made. In addi
tion to these authors, whose methods Bairoch outlines, he also does so for those used in the fol
lowing works: Gilbert and Kravis (1954); Gilbert and Associates (1958); International Bank 

43 



presentation of some of the most important procedures that have, in general, 

been used for international comparisons of National Income figures. Subse

quently, he discusses in more detail the relevant indirect methods used, his 

emphasis being precisely on the use of such indirect methods for the estima

tion of historical series. 

On balance, these methods can be discerned in two basic categories de

pending on whether their purpose is to determine real GNP or GNP at cur

rent prices. In the first case, the standard approach is the specification of var

ious physical, i.e. non-monetary, indicators whose relation with the national 

accounts magnitude sought is determined for the years this is possible and 

then assumed to hold for the years data are available only for the indicator. 

The earliest such attempt cited by Bairoch is that of Bennett1 whose objec

tive was to "... attempt to compare nations with respect to relative consump

tion levels...". The author used 19 indicators according to which he ranked 

31 countries in 1934-38 with respect to their consumption levels. Besides 

Bennett, Bairoch also mentions a number of other similar such attempts. 

Among these, one notes those by the French National Statistical Institute,2 

Meraud,3 Niewiaroski,4 Cseh-Szombathy,5 Ehrlich,6 Beckerman,7 Becker-

for Reconstruction and Development, International Comparisons of Income and Product, Re

port no. 919, Washinghton, Nov. 1975; Kravis, Kenessey, Heston and Summers, A System of 

International Comparisons of Gross Product and Purchasing Power, 1975; Van Yzeren J., 

Three Methods of Comparing the Purchasing Power of Currencies, The Netherlands Bureau of 

Statistics, Statistical Studies, no. 7, The Hague, Dec. 1976; Geary R. C, "A Note on the Com

parison of Exchange Rates and Purchasing Power between Countries", Journal of the Royal 

Statistical Society, vol. 121, Part 1,1958; Marczewski J., "Le produit physique de Γ economie 

française de 1789 a 1913" (comparaisons avec la Grande Bretagne), Cahiers del'ISEA, AF 4, 
no. 163, Juillet 1965; O'Brien P.K. and Keyder Ο., Two Paths to the 20th Century, Economic 

Development in Britain and France, 1780-1914, A Paraître, Allen & Unwin, Oxford, 1977. 
1.(1951), pp. 632-649. 

2. Here 30 indicators for 33 market oriented countries were determined for 1954. See: 
Etudes de conjoncture, no. 10, October 1954, pp. 918-936. 

3. This author derived 15 rather social than economic indicators for 36 countries. See: Re

vue de Γ action populaire, 1956, pp. 427-442. 

4. Estadistica: Journal of the Inter-American Statistical Institute, Washinghton, vol. XXIII, 

no. 86, March 1965, pp. 3-31. 

5. Standard of Living: Some Problems of Analysis and of International Comparisons; Hun

garian Academy of Sciences, Budapest, 1962, pp. 59-67. 

6. Czechoslovak Economic Papers, October 1966, pp. 109-135. 

7. OECD, Paris, 1966. In regard to this work Bairoch notes that Beckerman's review of the 
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man and Bacon,1 Harrison, Maruhnic and Resnick,2 McGranahan, Richard-

Proust, Sovani and Subramanian,3 and the Economic Commission of the U.N. 

for Europe.4 

The main purpose of these studies was to make comparisons of various 

magnitudes between countries, but not in a historical perspective. As a result, 

they are only indirectly relevant here.5 On the other hand, of more interest are 

those works applying similar methods in a historical perspective. This is a 

more tentative matter and Bairoch notes that, to the best of his knowledge, his 

own 1965 work was the first such attempt. In this work the author attempted 

to compare the level of development of 10 "developed" countries in 18ΙΟ

Ι 910 and, to achieve his purpose, he derived a number of non-monetary, phys

ical indicators.6 Besides this, Bairoch also cites two other of his own works 

that are relevant to the subject7 as well as studies by David,8 Hechter9 and Ehr

lich.10 Finally, he outlines his most recent (at the time) approach which is of 

more interest from the point of the present study. " In it he attempts to estimate 

National Income for a number of European countries during the XDCth centu-

relevant research undertaken, in regard to the subject of the use of non-monetary indicators in 

a historical context, is incomplete as it does not include such studies undertaken in Eastern 

Europe. Still, Beckerman actually surveys a number of works relevant to this general context. 

Among these are included some of those cited by Bairoch (Clark, Gilbert and Kravis, Gilbert 

and Associates, Bennett, the U.N., the INSEE, Niewiaroski, and Cseh-Szombathy) as well as a 

few others. 

1.(1966), pp. 519-536. 

2 Quantitative Analyses of Modernization and Development, Princeton, 1970. 

3. Research Institute of the U.N. for Social Development, Report no. 70.10, Geneva, 1970. 

4. Study of Europe's Economic Situation in 1969, vol. 1, U.N., New York, (1971), pp. 151-

166. 

5. The methods used in these works provide a general idea of the types of assumptions and 

relationships one can employ in similar s.udies. In addition, such methods can be used to deter

mine estimates not only of total magnitudes but also of the production of particular activities. 

6. (1965), pp. 1091-1118. 

7. Journalof European Economic History, vol. 5, no. 2, Fall 1976, pp. 273-340; Commerce 

tr.terìeuiet developpmentéconomiquedel'Europe auXIXesiècle, Paris 1976. In this case, the 
author „iie„ as relevant pp. 137-8,170-2 and 318-9. 

Γ. Journal of Economie History, vol. XXVIII, no. 2, June 1967, pp. 151-197. 

'*. In: Baster (ed.)r Measuring Development. The Role and Adequacy of Development In

dicators, London, 1>72,ρρ. 155-182 

10. Osteuropa Wirtschaft, vol. '.4, no. 1, March 1969, pp. 1-25. 

11. (1977), pp. '77-208. 
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ry by determining the relationship between this magnitude and the daily wage 
of an urban worker expressed in kgrs of wheat. Such a method can, of course, 
be used in cases where very few data exist and appears to provide very tenta
tive relevant estimates. In addition, it suggests other possibilities, as far as re
lating various magnitudes for the purpose of making indirect estimates is con
cerned. 

It appears that in most of the cases of the nature cited the works in question 
and the methods they use are concerned with comparisons between various 
national accounts magnitudes pertaining to different countries. Furthermore, 
these comparisons basically pertain to modern years, i.e. when various data 
that can be used to determine physical indicators exist. In fact, this is an im
portant point as it must be expected that in earlier years the lack of data is a 
general occurrence not confined to the figures necessary to estimate national 
account magnitudes. Thus, it should not be surprising that the objective of 
most relevant efforts has been to make estimates of national account magni
tudes in recent years, the work of Bairoch being one of the exceptions. 

Turning to the second of the categories cited, i.e. that regarding indirect 
methods of calculating National Income or Product at current prices, one can 
first note that the figures thus estimated can be deflated, by use of some defla
tor, and a volume series thus determined. This category can be further subdi
vided in two subcategories depending on whether the methods make use of 
Money Supply indicators or non-MS ones. Starting with the latter subcatego
ry, one must first cite the attempts made to relate fiscal statistics with Nation
al Income. In this respect one can either use incomes declared, which is tanta
mount to using the classic income approach, or fiscal receipts in general. The 
second of these approaches is an indirect method making use of existing bud
getary figures which are available clearly on more occasions than data refer
ring to production, to expenditure or even to incomes. It has been used by 
Teijl, who attempts to estimate the National Income of the Netherlands for 
1850-1900 by relating this magnitude to fiscal receipts. ' Another study of sim
ilar methodology cited by Bairoch is by Buescu,2 who uses export values as 

1. Economisch-en Sociaal-Historisch Jaarbook, Vol. 34, s'Gravangahe, 1971, pp. 232-262. 
2. (1973), pp. 109-121. It must be noted that this author suggests 4 indirect approaches 

which he believes could yield acceptable results in the case of his country. These are based on 
the value of exports, fiscal receipts, the volume of shipping transports and, finally, the size of 
the money supply (which belongs in the second subcategory and will be examined in some de
tail subsequently). 
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the independent variable of his analysis, his objective being the estimation of 
the National Income of Brazil for 1800-1930. Finally, Bairoch also suggests 
the possibility of expanding his own method. In particular, he suggests that the 
daily wage of a male urban manual worker has a stable relation with the Gross 
National Product per each inhabitant of the country. Thus, the author argues, 
it follows that by using population data one can approximate the GNP of the 
country.1 Such an approach is undoubtedly a bold one, but the author only 
proposes its application for estimates pertaining to Europe in the XlXth cen
tury and particularly for the pre-industrial periods. 

In very simple terms these methods appear to relate the "independent"., 
magnitude to the national account one in such a way as to make use of the pre
dictive value of the relevant equation used, irrespective of the way causality 
runs. To make things clear one can cite an example used by Beckerman and 
Bacon,2 who relate total consumption to the stock of telephones in the coun
try in order to derive some indicator. In this respect the authors state: "We are 
not suggesting, for example, that the way to raise total consumption per head 
of a country is to increase its stock of telephones, but simply that if the stock 
of telephones (and the other variables) is known it is possible accurately to de
duce the total consumption that gave rise to it." In effect this implies an inver
sion of the equation and suggests the possibility to experiment more in this di
rection, making use of available data as much as possible.3 

The estimates made with these methods by the authors cited are not on an 
annual basis. This suggests their limitations and further illustrates their tenta
tive nature. Nevertheless, one cannot deny their usefulness, particularly when 
the alternative is no quantitative estimates at all. 

Finally, the last subcategory of indirect methods to be discussed regards 

1. Bairoch (1977), pp. 177-208. 
2. (1966), p. 525. 
3. One possible experiment that could take place along these lines in regard to Greece 

would be to relate imports or exports, for which available data exist since the late 1850's, with 
a national account magnitude. In this respect one must note that Bairoch has estimated the vol
ume of GNP at market prices for Greece expressed in 1960 U.S. dollars and prices by using a 
number of indirect indicators. Referring to these estimates one notes that, of those published, 
some referto ten year intervals starting in 1840 and going up to 1910 and consist of three year 
annual averages (this implying the existence of annual estimates) while others, which are not 
averages, are cited for 1913, 1925, 1928, 1929, 1933, 1937, 1938 and 1950. See: Bairoch 
(1976). 
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those in which MS data are used. Here Bairoch cites Doblin1 as appearing to 
have been the first to attempt to relate National Income to the Money Supply. 
Looking into this work in a bit more detail one can begin by noting that the au
thor's starting point is the quantity theory of money. In particular, Doblin first 
reviews the concept of the income or circular velocity, i.e. the ratio of Nation
al Income to the MS, and the theories regarding its behaviour. Next, after ex
amining MS and its components, he proceeds to make a number of observa
tions and to draw some conclusions regarding the actual behaviour of velocity 
in a number of countries (Sweden, the U.K., Germany and for a shorter period 
France, the Netherlands, the U.S.A. and South Africa) from the late 19th cen
tury and up to his day. In this respect the author notes that the definition of the 
MS does play some role in the behaviour of velocity. Allowing for this, the gen
eral conclusion appears to be that up to WWI velocity seems to exhibit an un
interrupted falling tendency2 whereas after WWI the indications appear contra
dictory but seem not to support an increasing one3. Bearing these conclusions 
in mind, the author proceeds to suggest that although "...it does not necessarily 
follow that, of two countries in different stages of economic development, the 
more advanced one shows a lower money velocity, it is tempting to compare 
income velocities in various countries under this aspect." Doing this and as
suming that such a relationship between industrialisation and velocity is estab
lished might, according to the author, permit as a by-product the rough estima
tion of National Income on the basis of available MS figures.4 Indeed, Doblin 

1.(1951), pp. 201-213. 
2. Which he considers as being expected and explains the reasons for this. 
3. Broadly speaking there appears to be some stablity in the U.K. and a larger one in Ger

many in the early 1900s, a sharp decline in all cases during the crisis in the late 1920s, an in
crease in the 1930s and a new drop during WWII. As for the years after WWI and up to the cri
sis indications are mixed, but in most cases some increase was observed. As for the effects of 
the definition of the Money Supply, in general, when Time Deposits were included the series 
exhibited smoother patterns. 

4. In fact, Doblin discerns three groups of indirect methods of estimating National Income: 
the first consists of relating income with some physical factors such as cultivated areas; the sec
ond of blowing up partial information that is available (this has been used in the present study 
to determine the production of certain activities or groups of activities); and the third relates Na
tional Income to some other aggregate of the economy assuming that some regularity can be 
adopted as existing between them. An example of this is to consider National Income as being 
some fixed multiple of exports, of budget figures or, finally, of Money Supply. 
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proceeds to test his theory for 1938 and uses another indicator (inanimate en
ergy per capita for productive purposes) in the process. Finally, having satis
factorily established his position and assuming that the relationship between 
the two magnitudes is valid for other countries not included in his study or not 
exempted already by his findings, Doblin asserts that relevant estimates of 
National Income can be made in this manner and that they are useful, at least 
as a check of other such estimates made by other, independent, methods. 

Not surprisingly, the second relevant work cited by Bairoch is by Fried
man.1 In fact, as might be expected, this author does not have any theoretical 
doubts of the type Doblin has, as his views regarding the behaviour of veloci
ty are firm and well known. In this respect, Friedman admits that the errors in
volved ".. .of such a crude use of monetary data may be of the order of 10 to 15 
percent". However, he promptly adds that this is smaller than the error inher
ent in many "...national income estimates constructed or blown-up out of a 
few scattered data covering minor parts of the economy". Friedman goes on to 
point out that the advantage of the use of monetary data to make National In
come estimates is their statistical independence from all other types of data 
used in such estimates. This means that they can be employed as a useful 
check of any such estimates derived in another way. Having established the 
relevance and usefulness of such estimates the author proceeds to discuss the 
characteristics of income velocity2 and its behaviour in the short and long 
runs, to explain the reasons why monetary data became available earlier than 
other figures and to point out the defects of early monetary data. Next, he 
makes National Income estimates for the U.S.A. for 1869-1879 and compares 
them and their implications with Kuznets ' estimates and their implications for 
those years. Finally, Friedman makes use of money stock estimates recently3 

compiled and proceeds to estimate Net National Product in current prices for 
the U.S.A. for 1834-43. 

The third relevant work cited by Bairoch is by Duggar.4 This is presented 
in more detail than the others. In it the author, besides making a somehow ex
tensive theoretical introduction in which he discusses and defines Money 

1.(1961), pp. 267-286. 
2. He accepts Doblin's conclusion regarding the relation between the size of the magnitude 

and the level of development of the economy in question. 
3. "Recently" in relation to the date of his article's publication. 
4. (1967). 

49 



Supply and the relation between the national accounts magnitudes and the 
monetary ones, also proceeds to examine the possibility of using these mone
tary data to construct National Income estimates, to check the reliability of 
such estimates derived by use of other methods and to suggest the possibility 
of making National Income comparisons between underdeveloped countries. 
In this context Duggar reviews the works of Doblin and Friedman cited above 
and presents the reasons justifying the relationship between money stocks and 
income. Next, he proceeds to select the appropriate monetary variables and 
national account data, to examine the comparability of the various accounts 
referring to different countries and to discuss the methods of comparison he 
uses and the methods he uses to estimate National Income internationally. 
Duggar also describes the statistical and other problems present in his estima
tions. As for the estimates, these were made by using GNP, GDP and Nation
al Income as the dependent variable and five definitions of MS concepts as the 
independent one. The best results1 were obtained when National Income was 
regressed against MS defined as the sum of currency circulation plus demand 
deposits plus government deposits. In addition, Duggar also tested for vari
ables that would increase the explanatory power of the equation by more than 
1% and, in this context, he found that only one did.2 Obviously satisfied with 
his results, Duggar proceeded to estimate the National Income of 22 underde
veloped countries for 1960-64. In this respect he used two methods and ob
tained estimates from both. In particular, estimates were made from (a) re
gression equations derived from monetary National Income free of 
imputations and (b) regression equations derived from reported National In
come. These estimates are considered by the author as tentative and prelimi
nary in nature but this does not mean they are useless. Finally, Duggar con
cludes that these estimates do indicate that money income can be derived from 
money stock figures at least in the case of underdeveloped countries as the 
analysis is complicated by changes in interest rates and other factors in the 
case of developed ones. 

The next two works cited in this context by Bairoch, i.e. by Larna3 and 

1. I.e. with the minimum standard error and maximum correlation coefficient. 
2. The logarithm of exports which increased the coefficient of determination slightly while 

also reducing the standard error of the equation. 
3. (1959). 
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Zwingli and Ducret1 will not be discussed in any detail as, unfortunately, and 
despite all efforts undertaken, they could not be found. There appears to be 
some interest in both cases. Thus the first, i.e. by Larna, is considered by Bai-
roch as being the first such attempt to make estimates for an earlier period 
(Finland, 1910-1956). This work is also mentioned by Friedman2 who notes 
that the author estimated Domestic Product for his country for 1910-25 by re
lating it with the stock of money plus bank debits or clearings and on the basis 
of relationships determined from relevant estimates for 1926-56. Friedman 
further observes that the clearings data play the more important role in this 
work. As for the second of these studies, the authors are noted by Bairoch as 
using monetary data and other indicators to estimate the evolution of Net Na
tional Income for Switzerland form 1880 to 1910. 

Similar work has also been done by Leff who estimates income trends in 
Brazil for 1822-1913 on the basis of monetary data. This author uses the same 
more or less theoretical approach as the others discussed so far: the quantity 
theory as the starting point and assumptions regarding the behaviour of in
come velocity and of the ratio of currency to total MS to proceed. However, as 
the emphasis here is upon determining the rate of income growth there is no 
point in pondering upon this work. 

This is not the case with the final work cited by Bairoch, i.e. that by Haw-
ke4 who estimates National Income for New Zealand for 1870-1918. Hawke 
also discusses and reviews Leff 's work and observes that its success rests on 
the ability to bound the appropriate velocity. In this context, the author makes 
two observations: first, that although Leff was interested in determining in
come trends he did look into the implied level of income in a particular year; 
second, that his technique is more relevant to underdeveloped countries. At 
this point Hawke points out that even developed countries are underdevel
oped when it comes to historical statistics and proceeds to present the case of 
his own country in which the earliest, unofficial, National Income estimates 
go back to 1918 whereas monetary data exist back to the middle of the 19th 
century. In addition, he notes that data on velocity pertaining to Australia, 

1. "Das Sozialprodukt als Wertmesser des langfristigen Wirtschaftswachstums", Revue 
Suisse d ' Economie Politique et de Statistique, 1964. 

2. (1961), p. 267. 
3. (1972), pp. 355-368. 
4. (1976), pp. 301-307. 
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which was available in the 19th century, is relevant to some extent and can be 

used as a basis for the estimation of velocity in New Zealand. Assuming this 

to be true, Hawke proceeds to impute relevant velocities and by combining 

them with monetary data he estimates GDP for 1870-1918. Then, to test these 

estimates' validity, he derives GDP on the basis of monetary data for 1918-33 

and compares the figures with estimates made by orthodox methods (aggrega

tion of output per sector). The comparisons reveal errors which for certain 

years reach 40%. This, however, is to some extent a result of the use of Aus

tralian velocities so the author proceeds to adjust his estimates by calculating 

New Zealand's velocities directly for 1918-19 and 1932-33. These he regress

es against Australian velocities and obtains a relationship1 which permits the 

estimation of New Zealand velocities in the earlier years. When these are ap

plied and new income estimates made they are closer to the alternatively esti

mated figures for 1918-33 and a better fit is achieved. Furthermore, the esti

mates for 1870-1918 appear to conform better to qualitative information 

about the period. Hawke is aware of the limitations of these estimates essen

tially caused by the assumption relating the velocity of the two countries. De

spite this he does seem to accept that the approach can be used to make such 

estimates. 

In concluding his presentation Βairoch once again refers to Buescu who, as 

may be recalled, has been mentioned in the context of the discussion of the 

methods in which non-monetary indicators were used. In particular, this au

thor in the work already discussed also attempted to estimate National Income 

by use of MS data. This is based on the same theoretical propositions as those 

used in all similar cases while the estimates made only refer to three years, i.e. 

1920,1930 and 1940. 

In reviewing this section, one notes that the basic theoretical framework 

used is the same and the purpose of the works in question similar. As for the 

results, all authors cited are more or less aware of the limitations while accept

ing that the estimates made are quite useful either as checks of other estimates 

or as tentative and preliminary approximations to the true figures when other 

estimates do not exist. In this respect, relevant estimates appear worth making 

both for the modern years in the cases of underdeveloped countries where na

tional account estimates are unavailable or suspect or in the earlier ones in the 

cases of all countries for which historical statistics do not exist. 

1. The regression determined is: log VNZ = log 1.54 + 0.19 VA. 
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IV. Methodology Used: A Summary 

As noted earlier on two alternative approaches, one direct and one indirect, 
have been employed in this study. From them two independently estimated 
series of National Product figures can be constructed for the period examined 
and, subsequently, checked against each other. 

The direct method used consists of aggregating value added per sector or 
industry.1 Given the nature and quantity of available data, the stage of devel
opment of the country and the period under consideration this seems to be the 
procedure most suitable here. Actually, the reasons for this choice must be ap
parent from the preceding discussion. Thus, it suffices to add that the use of 
this method is also considered as the most appropriate under such circum
stances by Beckerman and Bacon.2 

Of the various indirect methods cited that employing monetary data has 
been chosen. Here again the reason for the choice made, i.e. the availability of 
data, should be obvious. In this context, the procedure used to determine the 
starting value for velocity is not, as in the case of Hawke, to adopt one from an
other country. Instead, the velocities implicit in the two series estimated in the 
thesis, i.e. GDP and the Money Supply, have been used, with more confidence 
being placed in the figures regarding the years for which available data are 
both more in quantity and better in quality (early-1860s, 1870-5 and some 
years in the latter part of the period). Then, alternative GDP estimates have 
been derived on the basis of a manipulation of these velocities. Here one could 
also have used as a starting value for velocity that estimated on the basis of the 
1948-1951 GDP and MS figures. This has not been done. 

Regarding the comparison of the two sets of GDP estimates,3 it must be 
noted that things are not as straightforward as would be desired. Thus it must 
be kept in mind that the estimates made in accordance with the output method 
are not complete as the production of certain sectors and activities is missing. 

1. This, obviously, is the output method. 
2. (1966), pp. 40-1. Although these authors are more concerned with the determination of 

data that will facilitate the comparisons between countries, the message appears to be valid in 
the present context too. 

3. The subject of such comparisons between estimates derived by using different methods 
is discussed, among others, by: Feinstein (1971), eh. 1; Godley and Gillion (1964), pp. 61-67; 
and Heston (1973), pp. 79-105. Of these, the first two discuss estimates made by direct meth
ods whereas the third also discusses those made by "short cut" (indirect) methods. 
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This means that the figures derived in this manner are, in all probability, un
derestimates and that some adjustments to them can be made on the basis of 
the figures derived by the indirect method. In fact, it seems that by combining 
both sets of estimates, and in accordance with some plausible assumptions, 
one can determine a range within which, with some high probability, the true 
figures should lie. 

A precise description of what has been done to this effect appears in chap
ters 11 and 12 where the relevant analysis and appraisal of results are under
taken. Thus there is no need to elaborate here. What appears, however, to be 
of some, at least, interest and relevant at this point is the comparative apprai
sal of estimates made in the context of certain similarly bold attempts to derive 
National Income for earlier years in other countries. 

In this respect, the estimates made here with the output method seem to be 
roughly comparable to those made for the U.S.A. for a number of years before 
the country's civil war. This, at least, is the impression one gets when consid
ering the discussion of such estimates1 made by Gallman2 and North.34 Thus, 
those totals are also based mostly on census data and are composed of net 
product estimates. Furthermore some of the problems faced are common to 
both cases whereas some of the techniques used (extrapolations, markups 
etc.) are similar. As for the results, and despite the fact that the estimates for 
certain subtotals or activities are clearly less reliable than others, Gallman 
considers the U.S. estimates for the aggregates quite good and needing only 
small adjustments. On balance, the same appears to be true in the present case. 
Specifically, as noted in an earlier section, some estimates are better than oth
ers whereas the aggregates derived seem to need only some small adjust
ments, a task more or less achieved by the use of monetary figures, i.e. by em
ploying the indirect method, as a cross check. 

Moving to the other side of the Atlantic broad comparisons can, more or 
less, be made between the present estimates and a number of estimates made 

1. The estimates one has in mind are those made for 1839 and 1849 by Tucker, for 1847 and 
1848 by Burke and for 1839 (two), 1849 and 1859 by Seaman. In addition, one can consider es
timates made for the U.S.A. by R.F. Martin (for 1799-1938) and by W. Parker and F. Wharten-
by (for the pre-1840 years) as being broadly comparable to the present work. 

2. (1961), pp. 397-412; also: (1966). 
3. (1961), pp. 387-396. 
4. See also: David (1967). 
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for the U.K. Among these one can indicatively cite those made by Prest1 and 
Deane.2 In this case, however, the similarities refer to the techniques used, to 
the problems of data availability and reliability and to the reliability of the es
timates. They do not regard the method used as these authors do not use the 
value added method. In particular, Prest uses the income method and Deane 
the expenditure method. Besides this, both authors note that there is some 
scope of improving their figures, while Deane also points out that to some ex
tent all estimates pertaining to the first half of the 19th century are somewhat 
"impressionistic". In addition, she feels that, as a rule, estimates based on the 
income method tend to underestimate national aggregates,3 while those based 
on the expenditure method tend to overestimate them.4 

In summary, it seems that, besides what has already been said on the sub
ject, one can argue in favour of the estimates made in this study on the grounds 
that similar ones made for the same, more or less, period for other, much more 
developed, countries have essentially the same limitations as those cited here. 
This has neither diminished interest in such estimates nor has taken anything 
away from their usefulness. 

c. Sources Appraisal 

All sources used or consulted are cited in the bibliography at the end of the 
study.5 Still, it seems useful to make a brief presentation of the most important 
of them, i.e. those used and quoted most often. 

Before doing this a few notes regarding the collection of statistics in gen
eral in the country seem appropriate.67 In this respect, it may come as a sur-

1.(1948), pp. 31 -62. The estimates regard 1870-1946. 
2. (1968), pp. 95-112. The estimates regard 1830-1914. 
3. Because they tend to underestimate unemployment. 
4. Because of double counting being a more common occurance than omission. 
5. Occasionally the discussion of some particular work has been based on another author's 

presentation of it. In these cases the work has not been included in the bibliography, while the 
details regarding its publication appear in a footnote. 

6. An excellent review of the history of Statistics in Greece is provided by Kladas ( 1932); a 
similar review is also given by the National Statistical Service of Greece (1961), while Gevet-
sis (1972), reviews the history of Industrial and Handicraft Statistics in the country. 

7. Privately collected statistics appeared very seldomly. 
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prise that the Dept. of Statistics was founded, as a Service of the Office of Pub
lic Finance, very early (in the days of Kapodistria). In fact, it conducted the 
first Population Census as early as 1828. Despite this Kladas, whose study is 
the basis of the present discussion, considers its overall performance, for the 
period as a whole as well as in regard to the extent of its coverage, as being 
rather unsatisfactory. The author attributes this to the chronic lack of funds as 
well as to administrative shortcomings stemming from the lack of the Ser
vice's independence. On the positive side, however, he does admit that, reluc
tantly at least, the data actually given can be considered accurate. 

The first statistics of any significance systematically collected and regard
ing economic magnitudes seem to be those published by the Ministry of Fi
nance. These appear in 1853 and refer to foreign trade.1 By comparison, the 
earliest important, for the present study, work of the Dept. of Statistics2 was 
the Agricultural Census of 1860. Thereafter, and for about twenty years, i.e. 
up to approximately the mid-1880s, this Department, under the direction of 
Mansolas,3 is considered by Kladas as having functioned very satisfactory. 
During these years it collected quite a few data4 regarding, among other sub
jects, agricultural production. Unfortunately, after the mid-1880's it seems 
that the political turmoil in the country affected the operation not only of the 
Dept. of Statistics but of all agencies collecting data negatively. Specifically, 
it appears that from these years and up to 1910 the only important work com
pleted was the 1907 Population Census (Kladas does not consider the 1889 
and 1896 Population Censuses, or any other works referring to this subperiod, 

1. The "Commercial Tables" were published, with a few exceptions early on, every year. 
Data were collected at the customs houses. 

2. Which changed legal form and name quite often. These changes are of no consequence 
here. 

3. Kladas considers both directors of the Service from 1837 up to the mid-1880s as very able 
men. These were: Speliotakis (1837-63), who during the last two years of his service also be
came the director of the Office of Public Finance; and Mansolas ( 1864 to the early-1880s), who 
also held the post of director of the Office Public Finance simultaneously. A special mention 
must also be made of Prof. Soutzos, who was the director of the Office of Public Finance in 
1860-1 and whose contribution in the effort that led to the successful 1860 Agricultural Census 
appears to have been significant. 

4. Many of which were published in various contemporary "encyclopaedic calenders" (At-
tikon, National, Aesopou, Vrettou and Pandora). 
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successful).1 Then, after 1910 matters improved considerably. Thus, official 
statistics relevant to this study are available starting in 1911, when an Agricul
tural Census was conducted. Also since that year and among other data annu
al statistics of commerce, agricultural production and prices were collected. 
Obviously, a detailed enumeration of the relevant publications is not neces
sary, although one must note the Annual Statistical Yearbooks, the first of 
which refers to 1930. 

Of these official publications use has been made of the following: Agricul
tural Census of I8602; Population Census of 1870; Various Ministry of Na
tional Economy Publications referring to 1912-4; Annual Statistics of Agri
cultural Production and of the Capital Stock of Various Animals (for 1918, 
1922, 1927); Agricultural and Livestock Census of 1929;3 Annual Statistical 
Yearbooks of 1930, 1931, 1933, 1936, 1938 and 1939; General Budget of 
1950-1; Statistical Summary of 1954; Results of the 1958 and 1959 Annual 
Industrial Surveys; 1961 Annual Industrial Survey and Survey of Gross In
vestment for 1958-60; National Accounts of Greece 1948-70; and Livestock 
Statistics of 1962. 

Turning now to the subject of the reliability of the data included in the of
ficial sources these, as noted by Kladas, must, reluctantly in some cases, be 
considered reasonably accurate. In this respect one can generally argue that 
the three distinct periods implicit in the preceding discussion are reflected in 
the quality of the statistics. Thus, data are more reliable in the earlier years, 
less so in-between the mid-1880s and 1910, and again more accurate after 
1910. 

Notably, it seems that accuracy is not so much affected by the methods 
used to collect the data but by various extraneous factors pertaining to the gen
eral political environment of the country. As for these methods, it seems that 
they basically remained unchanged throughout the period. Thus the use of the 
questionnaire appears to have been the only real development, this taking 
place in the latter years. More specifically, depending on the nature of the da-

1. This is also indirectly stated by the National Statistical Office's own review in which on
ly the 1907 Population Census is unequivocally characterised as successful. 

2. Published in 1864. 
3. This, according to Kladas who cites a report by Sarantopoulos, a Dept. of Statistics offi

cial, as his source appears to underestimate true production by as much as 20-30%. See: Kladas 
(1932), p. 68. 
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ta, the basic manner of data collection used in each case was the following: 
- Statistics on foreign trade were collected at the customs houses by cus

toms officials or Dept. of Statistics employees. 
- Agricultural production and animal capital stock data were collected at 

the local level by committees consisting of community officials with the fre
quent participation in them of tax officials, police officers, schoolteachers and 
even priests (!); then at a more aggregate level these figures were collected at 
the administrative district's (nomos) capital where statistical department offi
cials also participated.1 

- Forestry prodution data appear to have been collected in the same manner 
as those for agricultural production although interest was clearly less this be
ing reflected in the statistics. 

- Mining and quarrying production figures for the earlier years appear to 
have been collected directly from the relevant companies. More on this sub
ject will be said on later occasions. 

- Secondary production data was essentially collected by official agencies 
only since 1917 when an incomplete Industrial Census was undertaken. For 
the post-1920 years figures were collected by an assortment of methods. 

- Finally, and this regards only the latter years, data regarding prices were 
collected by the local chambers of commerce or commerce associations or, 
when neither existed, by community officials. 

By comparison with the data taken from State agencies' publications, those 
from bank publications can be considered more reliable. These essentially in
clude monetary data, although exceptions such as the Economic Yearbook of 
Greece (EYG) for 1936, which was published by the National Bank of 
Greece, must be noted. Differences do exist between some figures appearing 
in various bank and State agency publications and this regards both monetary 
and non-monetary data. In these cases the effort has been to adopt figures con
sistent between them, i.e. from the same sources, so that no unknown differ
ences in definitions will create any problems in the continuity and consisten
cy of the series. When this consideration is not relevant the decision regarding 
what data to adopt depends on the particulars of each case. Besides the EYG, 

1. When instances of lack of confidence stemming from the use of the figures arose, i.e. 
when the general public suspected that they would be used for tax purposes, then there is a fair 
chance that they might be underestimates. Confidence that the figures would not be used in such 
a manner grew progressively. 
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other bank publications used are the Annual Balance Sheets and Annual Re
ports of the Governors of the NBG for 1842-6, 1848-9, 1852, 1854-6, 1858, 
1860-95 and 1897-1929, of the Bank of Athens for 1894-1920 and 1926-30, 
of the Commercial Bank for 1908-1927, and of the Bank of Greece for 1937-
1940. 

In addition to the two groups of sources mentioned (State, Banks) all oth
er works used are publications, i.e. books, reports etc., written by particular 
authors, usually contemporary to the subperiod in question. Of these some had 
access to unpublished official basic data (Mansolas, Law, Kordellas et al.)1, 
others conducted their own research (Demathas, Vlassis), whereas others 
simply used published official or unofficial data.2 In this latter case the useful
ness of the publications remains even if the original sources do still exist as the 
ability to double check the data is welcome.3 

The same original sources were also used by most of the non-Greek au
thors whose works have been consulted. Of these many traveled through part 
or the whole of the country and collected all sorts of information which they 
promptly included in their books concerning Greece. As they were well edu
cated and considered "philhellenes" by the Greeks, their presence did not go 
unnoticed and they do appear to have had access to the highest echelons, this 
implying that most of the figures they cite are usually official ones. Besides 
these, others came to the country on official or quasi-official business. These 
include the various consulars writing reports as well as those making inquir
ies into the financial situation of the country usually on behalf of the holders 
of the country's debt. Finally, note has to be made of the "scholars" such as 
Mulhall or Mitchell who collected data for academic purposes.4 

As a rule, in both cases of Greek and non-Greek authors, the quality of the 
figures appears to differ according to the period these refer to. In particular, 
the figures for the subperiod from the mid-1880s to 1910 are considered the 
least reliable, this reflecting the smaller efficiency of the government agencies 
collecting statistics during these years. 

Summarising, one can classify the authors in question in two main catego-

1. Many of which were never published. 
2. Unofficial data, as already noted, were very few. 
3. One need only point out the existence of typographical errors and the presentation of the 

same magnitudes in different units of measurement. 
4. Strictly speaking this may not be true in the case of Mulhall. 
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ries: Greeks and non-Greeks. Furthermore, in each case one can discern those 
who had access to official figures, those who conducted their own research 
(which were the fewest) and those who used other published sources. Obvi
ously, this does not preclude one having obtained his data from any combina
tion of original sources. 

Moving now to a concise presentation of a few details regarding the most 
important of these authors and/or their respective works, which will help in the 
assessement of the data they give, it seems best to commence with the Greeks 
having access to official basic data. In general, these were people from impor
tant families, of higher than average means, with contacts with the State mech
anism. The earliest cited is Sotiropoulos who was a very important economist 
of his time. He quotes various Ministry of Finance reports and publications, 
discussions in Parliament and reports to the King as his sources. One must note, 
however, that some production figures he cites as 1857-58 averages are the fig
ures given for 1860 by the Agricultural Census. This author's access can be in
directly indicated by the fact that he became Minister of Finance six times (the 
first in 1864) and later, for a brief spell (in 1893), Prime Minister. 

Of less importance in the present context is the work of Rangabes who al
so had access to official data. In particular, when his work relevant here was 
published he held the post of "Greek Minister" (ambassador) to Washinghton. 
He also served in other diplomatic posts and, briefly, as Foreign Minister. In 
addition to his official status, Rangabes was a university professor (of archae
ology) while also being involved in the publication of the "Pandora Calender" 
which often printed information regarding the country's economy and origi
nating from official sources. 

Similarly to Rangabes, another author having access to unpublished offi
cial data but whose work has not been used much here is Manitaky. He was a 
lieutenant-colonel of the engineers and the director of Public Works at the 
Ministry of the Interior and his work is also quoted by other authors cited in 
this thesis (e.g. Bikelas). 

Undoubtedly the most important relevant author is Mansolas whose fig
ures, given his position at the Dept. of Statistics, can been considered quite re
liable. In fact, this author's works provide the backbone of the information 
available up to the late-1870s while being quoted as one of the sources used 
by most of the later writers referring to the relevant subperiod. 

The next author presented, Tombasis, appears basically to use other offi
cial publications as his sources. This, however, is essentially the case with his 
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first work (1871), while in his second, and more important one (1875), he al
so hints of the use of other official but unpublished data. As his connections 
with the state mechanism were strong (he too served as an ambassador), it 
seems plausible to assume that he did have access to official data and thus to 
classify him here. 

No uncertainties of the previous type exist in the case of Lidorikis. He was 
a high standing official at the Mining Dept. of the Ministry of Finance and had 
access to numerous official data that were not published. These would prob
ably have been lost were it not for his publication. 

Similarly, the access to official data cannot be doubted in the case of Skia-
das, who was the director of the Statistical Office of the Ministry of Finance.1 

His work is important as it was published during the "dark" period of Greek 
statistics, although one must note that the figures, to some extent, consist of 
estimates of the author. These, it may be suspected, appear to be on the opti
mistic side, given that the author seems anxious to prove that the country's fi
nances were on a sound basis and that there was no likelihood that it would be
come bankrupt. 

Proceeding to the latest years, one can begin with Papageorghiou. He was 
the director of the Royal Agricultural Society and in charge of the Agricultu
ral Dept. of the Greek section of the "Panama Pacific International Exhibi
tion" held in San Fransisco in 1915. The work consulted appears to have been 
printed for presentation at the exhibition and was prepared by the services of 
the Ministry of National Economy. This obviously means that it includes on
ly official data. 

Next, Tsouderos is a classic case of an author basing his discussion on of
ficial data not published. In particular, he reviews the findings of the 1917 In
dustrial Census which was considered as containing quite a few inaccuracies 
and was not published for this reason. His access to these findings was a result 
of his connections with the state mechanism as, at the time of publication, he 
was a member of Parliament and had served in various Greek delegations. The 
author, a profound economist, also became a lieutenant-governor of the NBG 
and later, briefly, Prime Minister. 

Finally, it should be unnecessary to add that all authors whose works are 

1. It must be added that this work is cited by Studenski as being the first attempt to estimate 
National Income for the country. See: Studenski, P., The Income of Nations, Part One-History, 
New York University Press, N.Y., 1958. 
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included in part b.i. of the bibliography had access to official unpublished da
ta as these publications are official ones.1 

The second subcategory of authors examined is Greeks conducting their 
own research. Here one can start with Demathas who includes in his work 
both figures taken from other sources, mainly referring to non-industrial pro
ductive activities, as well as figures he himself collected referring to industri
al production. The real value of this work is in the latter which, as the author 
notes, are the result of a ten year study of Greek industry. In-between 1870 and 
1876 Demathas traveled throughout the country 4 times and visited all the fac
tories cited on location. 

Another author that can be included here is a medical doctor, Clon. He was 
the director of the Athens Anthropological Museum and one of the founding 
members, in 1898, of the "Hellenic Statistical Society". His statistical work, 
which as in the case of Skiadas came in the "dark" ages of Greek statistics, is 
considered by Kladas2 as one of the most important samples of relevant pri
vate work. 

The third author in this group, Bernardakis, was an economist. He is 
grouped here because the differentiating feature of his later (1885), and more 
important, work is his own estimates. It must be added that this is a quite com
prehensive3 work and that in it both official data as well as Demathas ' and oth
er authors' figures are included. 

Moving on, a particular mention must be made of Burlumi, whose data re
fer to the production (and exportation) of currants. His knowledge of the sub
ject appears to stem from the fact that his (his family's ?) company was an im
portant producer/exporter of this product. The author also had access to 
official figures but his command of the subject and the use of privately collect
ed statistics suggests that he has correctly been grouped here. 

Another important work including privately collected data is that of Kor-
dellas. This author was a mechanic who worked first at the "Roux" Mining co. 
and then at the "Laurion" Metallurgical co., i.e. two of the most important rel
evant companies. Furthermore, he was a professor of mineralogy and geolo-

1. Authors included here are among others Hasiotis & Iasemides, Koronis, Gounaris, etc. 
2. (1932), pp. 95-6. 
3. Despite its shortcomings (e.g. the combination of figures pertaining to various years and 

the rather optimistic estimates of the handicraft industry) this work, which seems to be the first 
real attempt to estimate national revenue in Greece, is quite important. 
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gy at the military school. From the author's ties with the two companies cited 
one can surmise that he did have access to inside, unpublished and unofficial 
data; in addition, from his academic activities, and taking into account his oth
er publications,1 it appears that he had an academic interest in the subject. One 
cannot rule out, of course, that he also had access to official figures, although 
given the period during which he wrote, one must assume that such data, es
pecially on the subject of mining, were very few anyway. 

In principle, the last author whose privately collected statistics are impor
tant and who will be cited, Vlassis, appears to be much less qualified for the 
task than most others included in this group. He was a lieutenant of the artil
lery and worked on the project, according to his own admission, for 10 years. 
The existence of such a work is remarkable, especially since it too came in the 
"dark" period of Greek statistics. 

The last subcategory of Greek writers consists of those who use data basi
cally taken from other publications. This does not preclude their occasional 
mention of official figures not published. However, when this is the case, 
these figures are very few and do not alter the basic nature of the works. In this 
respect a very important publication is that of Moraitinis who appears to use 
data available to him from various sources some of which, such as Mansolas 
and Demathas, he names. This author did have official connections2 and there
fore access to official data not published, but his work is essentially concerned 
with the presentation of Greece's evolution and achievements as a free coun
try and in this context the emphasis is on references from other publications. 

Earlier writers basically repeating published official data and warranting a 
mention are Tsivanopulos,3 Bikelas, Skaltsounes,4 Poniropulos and Digenis. 
Of these, special emphasis must be given to Bikelas, who was originally a 
businessman and later an author. His work relevant here was published in the 
Journal of the Statistical Society of London (where he lived from 1852 to 
1872). It uses mostly official sources ( 1860 Agricultural Census, Commercial 
Tables and various budgets) but also other reliable ones (Mansolas, Manitaky, 

1. Most of them in Germany and in the German language. 
2. At some time he held the position of Consular in France. 
3. A Professor at the Malta Protestant School and one of the coadjutors of the London Greek 

paper "Greek Star". Later (1875) this author became a professor of history at the University of 
Athens and a M.P.( 1881). 

4. A very important lawyer and writer of the time. · 
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Sotiropoulos, "Pandora" and "Attikon" calenders) as well and is almost 
unique among the earlier publications as the sources used are cited in detail. 

Later, another author who can be included in this group is Georgiades. He 
was an important economist and his 1893 work is quite informative, although 
one must point out that the statistics regarding production mostly refer to the 
pre-1880 years. 

One of the most important economists of his time, who can also be grouped 
here, was Professor Andreades. His publications, in Greece and abroad, were 
numerous. The data included in them relevant to the present study are, howev
er, not many while one can only point out to the author's reputation as an indi
cation of their reliability. 

Two more or less similar cases, i.e. reputable professors whose work is 
considered reliable, are Zolotas, in whose case the publication consulted does 
not appear to include any figures not available from the Yearbooks, and Cha-
ritakis, who besides other official sources basically uses information from the 
1917 and 1920 Industrial Censuses. It may be noticed that the works of these 
two writers refer to the 1920s at which time official publications provide more 
or less comprehensive data. Thus these works, Zolotas' in particular, have ba
sically been used for data checks. This is also true in the cases of Tsalikes1 and 
Katsoules & Christides who also essentially draw their figures from official 
sources. 

Of a particular nature are the next two publications discussed. The first, by 
Anastasopoulos, is a remarkable three volume History of Hellenic Industry. 
The author, an industrialist himself, had the admirable patience to collect all 
sorts of information regarding Greek industry for a century ( 1840-1940). This 
includes all relevant laws or decrees, moments from discussions in parlia
ment, excerpts from reports by Ministers to the King,2 official information 
from state sources, reports from foreign consulars, various articles published 
in the press, etc. The information is presented chronologically and there is no 
analysis. Hence the value of the work is that of a sourcebook. 

The second of the two publications in question is the History of the Hellen
ic Nation, i.e. a collective work. This is a comprehensive history, Political, Ec-

1. Who was head of the Dept. of foreign exchange of the N.B.G. 
2. Of these, one by Christides, who was Minister of Finance in the early 1870s, is quoted ex

tensively in the relevant chapter. 
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onomic and Social, written by a number of authors of the highest esteem. 
Here, all figures included appear to be reliable. 

Finally, in order to complete the presentation of the Greek authors, four, 
whose works are relevant only to Part C of the thesis, must be added. These are 
Valaoritis, Eulambio, Palamas and Pratsikas. Of them, the first two were high 
ranking officials of the NBG. As such they had access to all relevant bank fig
ures, some of which were not published. Therefore, all data taken from them 
are considered highly reliable. Next, Palamas, who was an economist and 
bank official as well, does not specify his sources. It must be pointed out, how
ever, that as far as one can tell by counter-checking his figures, these appear to 
be accurate. Finally, Pratsikas does cite his sources. These are various official 
and unofficial publications as well as the archives of the major banks and, as a 
consequence, can be confidently considered quite reliable. 

Turning now to the publications of non-Greeks, it appears that one must 
ponder a bit on the phenomenon of those travelers coming to the country, ba
sically motivated by their love for classical Greece. This was more an occur
rence of the 19th century and, as already noted, these people usually associat
ed with high ranking government officials and thus obtained access to official, 
often unpublished, figures. As a rule it is difficult in these cases to make a dis
tinction, on the basis of the sources used, of the type made in regard to the 
Greek authors, so their presentation will follow a chronological order. 

The earliest authors whose work was consulted, but who only give a small 
number of figures and, as a consequence, are not very important in the present 
context, are E. Strickland, Deputy Com. General, F.R.G.S. and F.R.A.S. and 
A. Grenier.1 The first was a former British member of the Joint Financial 
Commission of Enquiry into the financial situation of Greece, which investi
gated the finances of the country in 1854. As such, the author most probably 
had access to unpublished official figures, although it is likely that this might 
have lasted only up to 1854, i.e. before the period examined commenced. For 
the years relevant here it is obvious that he used official publications but un
clear whether he had access to unpublished data. The same seems to be true 

1. Three other very important authors that were also consulted, although their work refers 
to an earlier subperiod, are About, Strong and Leconte. In this respect it must be pointed out that 
About, an archaeologist, first came to Greece in 1852 as a fellow of the French Archaelogical 
School of Athens. He spent two years in the country (1852-3) and published his book in 1854. 
The corresponding English translation was published in 1867. 
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with Grenier for whom it is also unclear whether he had access to unpublished 
official data whereas it is obvious that he did use official publications. 

Of more importance in the present context is the work of Sergeant. This is 
especially true of his 1878 publication as in his 1897 one he does not include 
many production figures referring to the subperiod in- between (1878-97). 
This appears to reflect the general trend of the collection of statistics in the 
country. He does, however, include in his later book detailed information re
garding the country's budget as well as trade figures for some of these years, 
this appearing to suggest his intent to include any production data that were 
available. The author makes a comprehensive presentation of the country in 
which the discussion of "material progress" is but one part. He also gives a 
complete list of "authorities consulted", among whom one notes Strong, 
About, Rangabes, Moraitinis and Bickford-Smith.1 Overall his data are a col
lection of official and unofficial figures and estimates of the highest reliabil
ity. 

Another very important work is that by Cheston. This refers to the "bad" 
period of Greek statistics and it appears that the author either had access to un
published official data or that he conducted his own research or both. Thus, his 
figures regarding prices, wages and salaries are not found elsewhere, while 
the information regarding the budget and foreign trade must have been taken 
from official sources. 

Of equal, if not more, importance, are two 1893 publications, i.e. by Bick
ford-Smith and Law. Of these authors the first, a barrister-at-Law, studied at 
the British School of Athens and spent 2-3 years in the country. His book is a 
comprehensive presentation of the development of Greece and the data in
cluded in it is the best one could hope for the period they refer to. They include 
various unpublished or published official figures and estimates some of 
which, as already noted, were also quoted by Sergeant. By comparison, Law's 
work is not concerned with many aspects of the country's evolution. Instead, 
it is confined to the examination of its financial situation. This, in fact, was the 

1. It appears useful to note the following sources also used by Sergeant: Watson (a Secre
tary to the U.K. legation in Athens), "Obstacles to the Material Progress in Greece", Parliamen
tary Accounts and Papers, 1872, no. 69, p. 403; Malet (again of the U.K. legation), Parliamen
tary Accounts and Papers, 1875, no. 74, p. 226; and Wyndham, (again of the U.K. legation), 
Parliamentary Accounts and Papers, 1876, no. 73, p. 54. Finally, Sergeant also used the publi
cations of E. Burnouf who was the principal of the French Archaelogical School in Athens. 

66 



purpose of the author's stay in Greece, as he was sent to evaluate, on behalf of 
the Protecting Powers, the country's financial situation and its ability to meet 
its external debt obligations, in light of its bankruptcy. In this context he 
worked with various administrative officials and produced a set of estimates 
unique for the period they refer to.1 

Law's figures have been critisised by Samuelson of the Middle Temple, a 
barrister-at-law and author of a number of books similar to that he wrote for 
Greece.2 The author was concerned with the Greek Economy as a whole. He 
cites his contacts with high echelon officials and his inclusion of data for pric
es and wages appears indeed to suggest access to unpublished official figures 
and maybe some private research. Overall, however, there are not many sta
tistics included in his work, this reflecting the "bad" relative period he refers 
to. 

Of a different nature are the two works of Mulhall consulted. This author 
is not concerned solely with Greece but includes data about numerous coun
tries. The problem here is not to give details about the author, who should be 
relatively known, but to ascertain his sources. In this respect, he cites official 
reports and publications, although rarely specifying them. As a consequence, 
his figures referring to the post-1880 subperiod must be viewed with caution, 
as official data for these years are not very reliable. Naturally, given that the 
original sources have in many cases been lost, one cannot but be happy about 
Mulhall's work, despite the reservations necessary when it comes to using it. 

The next author consulted, Thery, was the director of "L' Economiste Eu
ropéen" when he wrote his book about the financial and economic situation of 
Greece. In it he cites official sources both published and not as well as unoffi
cial ones. Overall, this work seems quite useful, especially referring to such a· 
bad period when it comes to the availability of statistics. 

Moving to more recent years, P. F. Martin, F.R.G.S., was an author of a 
number of similar books about various South American countries. His work is 
a comprehensive presentation of the country. He appears to have used, besides 

1. Law's figures, although official, might be larger than the true ones as, given the purpose 
he collected them for, the possibility exists that he might have been misled. The complete report 
is in Diplomatic and Consular Reports on Trade and Finance, 1893, no. 1169. 

2. I.e. "Roumania past and present", "Bulgaria past and present" and "India past and 
present" among others. The criticism to Law's figures is not an outright rejection of them but 
more a call for caution in accepting them without reservations. 
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various official publications and Councelor Reports, unpublished official da
ta as well. By this time, of course, the Dept. of Statistics was functioning more 
efficiently and, in comparison with earlier years, there was a plethora of fig
ures available. Finally, it must be added that the book is prefaced by Prof. An-
dreades, which may be considered an indication of its reliability. 

Another presentation of the financial and economic development of 
Greece, with a chapter about the country's army and recent historical devel
opments, is that by Lefeuvre-Meaulle. The author does not name his sources 
which, however, appear to be official ones, published and not.' 

Two more works need be specifically mentioned. The first, a survey refer
ring to a number of Balkan states, was edited by Montague-Bell and uses a 
number of publications as sources. Of these some are official and some are not 
and occasionaly there are differences between the figures given here and those 
taken from official sources. This is not a grave problem as the data in this pub
lication are basically used as a check and for comparisons with official data 
available for the same period. 

Finally, the second, and last overall, publication discussed is that of Mitch
ell, who presents quantitative data, perfectly organised and classified, for all 
European countries. This author's figures are taken from official sources, in
cluding international organisations, so their reliability appears quite high, or 
at least as high as the official figures in question. The value of this work is that 
it makes it unnecessary to search for the original sources, when these are not 
readily available. 

In addition to the authors cited, a special mention is probably required of 
Ritter Friedrich von Zentner. This individual stayed in Greece for ten years 
and collected a lot of data2 some of which are mentioned by Anastasopoulos. 

This concludes the presentation of the basic sources used in the thesis. In 
summary, it is hoped that this will be useful in helping the reader evaluate the 
estimates made in the subsequent chapters. 

1. The value of this, as well as of Martin's, work is that they appear to include official fig
ures that were not published and would therefore be lost otherwise. This, of course, does not 
preclude that some or all of these data are included in other publications. 

2. Presented in: Gesammelte Notizen über die Industrie und Landwirtschaft im Köni
greiche Griechenland, Mannheim, 1860. 

68 



PART Β 

REAL OUTPUT 





CHAPTER 4 

PRIMARY PRODUCTION 

a. Introduction 

(1) The first set of estimates that will be derived refers to the part of total 
production (GDP) originating in the primary sector. Here are included the 
items for which it can be assumed that, in the process of their production, it is 
not necessary to use any primary materials or other intermediate products as 
an input. In these cases therefore it is reasonable to assume that total output is 
essentially equal to value added and that, as a consequence, there is no need to 
worry about the problem of double counting which, by definition, cannot oc
cur. 

It must be obvious that the assumption about relevant production not need
ing any inputs is not always true. Thus, in some cases the inclusion of a pro
ductive activity in this sector is either a matter of convention or a choice dic
tated by convenience or even a mere simplification. It follows that the 
implication that the problem of double counting does not present itself is also 
a simplification. One relevant example, as can be seen in the corresponding 
detailed presentation, is the inclusion in agriculture of wine and olive oil pro
duction. In these cases, the primary products, i.e. grapes and olives respective
ly, should, in principle, be considered inputs of primary materials while the fi
nal products should be included in secondary production. Yet, adhering to the 
usual convention, they have been included in primary production while the 
corresponding value of the relevant inputs has not been estimated separately. 
Similarly, another relevant example is the case of livestock breeding, where, 
in principle, one should consider animal fodder as an input and deduct it from 
the production value of the activity. Finally, one can also cite the case of met-
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allurgy, which, for reasons of convenience, has been included in mining & 
quarrying.12 

All such cases included in the primary sector, as well as the manner accord
ing to which they have been dealt with, are discussed in the presentation that 
follows where all relevant references are made. 

(2) For the purposes of the present thesis, the activities producing relevant 
products have been classified in five industries: 

-(Al) Agriculture, 
-(A2) Livestock Breeding,3 

-(A3A) Forestry, 
-(A3B) Fishing, and 
-(B) Mining and Quarrying. 
In each of these cases the value and quantity of production of as many par

ticular products and for as many years as possible has been estimated. Next, 
homogeneous products have been grouped together and aggregates, regard
ing these groups, have been derived. In this context, the production of a num
ber of items for which relevant data do not exist has been associated with the 
production of others, for which they do. This has been done on the basis of cer
tain, occasionally quite bold, assumptions regarding the relation between the 
products in question. Finally, the process of continuous aggregation has been 
carried on until the sector's value of production, in current prices, has been de
rived. 

The product estimates made have been based on data taken from various 
sources. These data, as noted in Chapter 3, appear to be, in the cases of some 
products at least and considering the period they refer to, reasonably accurate 
and adequate for the purposes desired. In other cases, however, they are bold 
estimates or even conjectures and occasionaly there are inconsistencies be-

1. In the case of livestock breeding the easy solution has been adopted: no estimate of the 
value of production of fodder plants has been made and, thus, no deduction is necessary. 

2. Available data do not suffice for the value of the relevant primary materials (ores) used 
in the case of metallurgy to be separated from the value of the final products. 

3. In the National Accounts of Greece 1948-70, (1972), pp. 56-7, Agriculture and Animal 
Breeding are classified together. Here, however, because of the extent of the relevant discus
sions and the different types of problems faced in each case, it was considered preferable to ex
amine each industry separately. 
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tween them as well. Furthermore, for quite a few products very few, or even 
no figures whatsoever, are available. In these cases relevant production has 
often not been derived for the particular item. It is, of course, implicit in the 
context of the aggregational procedure described in the preceding paragraph. 

As already noted, the figures generally improve as time passes and in par
ticular after 1914. Still it may be recalled that the worst sub-period, from the 
point of view of availability of official data, is not the earlier one but rather 
that from the mid-1880s to the early-1900s. Fortunately, pertaining to these 
years useful figures referring to this sector are given, albeit on a few occasions 
only, by private sources such as Kordellas1 and Vlasis.2 Furthermore, one can 
also mention Law,3 whose data are based on official information. Overall then 
in the case of primary production, and considering both official and unofficial 
sources, the subperiod for which most problems referring to data availability 
have been encountered is the first decade of the 20th century. 

The sources, data, procedures and assumptions used are presented subse
quently. However, because of the size of the task involved, this has been done 
in a concise manner. 

(3) A final subject about which a few additional words must be said is self-
consumption.4 In this respect, whereas in principle the approach followed in 
modern day National Accounts is to exclude consumption on the farm and, 
therefore, account only for production which goes through the market, what 
has been done here is mostly different. Thus, in the cases of agriculture and 
livestock breeding the use of production data implies that all self-consump
tion has been included in the figures determined. By comparison, in the less 
important case of forestry it appears more likely that it has been excluded, 
whereas the same seems true in the case of mining & quarrying,5 at least to the 
extent that the estimates have been based on data referring to the sales of each 
mining company.6 

In appraising what has been done one must consider that in the earlier years 

1. (1902). For mining and quarrying. 
2. (1905). For livestock production. 
3.(1893). 
4. This subject too has also been touched upon in Chapter 3. 
5. Fishing estimates have not been made. 
6. Mostly in the earlier part of the period. 
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the economy was obviously less marketised than in the later ones, while the 
larger part of the population lived in agricultural territories and on the islands. 
These people would produce agricultural products for their own consumption, 
fish for their own needs, take forestry products for their own use etc. In these 
years, the existence of only a few small urban centres, which implies the gen
eral absence of larger markets, and the lack of adequate means of land trans
portation were factors contributing to the apparent existence of a large amount 
of self-consumption. As time passed industry and transportation developed, 
people moved to the cities and the economy became more marketised.1 These 
changes mean that if self-consumption had not been included, the increase in
dicated by the relevant production figures would overestimate the real change 
taking place as, to a degree, it would consist of a mere counting of old produc
tion which at some point commenced going through the market. Bearing this 
in mind, not only does the inclusion of self-consumption in the cases of agri
culture and livestock breeding appear justified, but it also appears desirable to 
estimate it in the cases of forestry and mining & quarrying. This, however, is 
a complicated matter. Thus, given that the relatively small size of the figures 
involved implies that the error resulting from their omission is insignificant, 
their estimation does not seem to be worth the effort required. 

(4) As noted above, five groups of activities have been discerned and are 
examined in the context of the primary sector. In what follows, the manner ac
cording to which the relevant production values have been determined is de
scribed. Then, these estimates are used in order to derive the total value of pro
duction for the whole of the primary sector. 

b. Total Value of Production of Agriculture at Current Prices 

(1) The total for this industry is built up from estimates of the gross value 
of total production at current prices for seven major groups of products. The 
annual estimates are shown in columns (1) to (7) of table [4/(1)], while the rel
ative importance of the different products can be seen in the data for 4 bench
mark years in Table A. 

1. This does not mean that the cities were large, that industry developed to very high levels 
and that self-consumption vanished altogether. 
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TABLE A 
Value of Agricultural Products 

(millions drs) 

Cereals 
-Wheat 
-Maize 
-Barley 
-Other 

-Total Cereals 
Wine, grapes, currants 
Olive oil, olives 
Ind. plants (tobacco etc.) 
Tree groves (figs, fruit, etc.) 
Pulses 
Vegetables 

Total 

1860 

19.6 
11.8 
5.1 
4.9 

41.4 
23.9 
6.0 
3.0 
5.5 
0.7 
2.5 

83.0 

1911 

92.3 
26.1 
13.9 
15.6 

147.9 
112.0 
57.1 
40.0 
24.8 

7.9 
7.4 

397.1 

1914 

106.1 
43.9 
24.8 
22.7 

197.5 
108.5 
(84.3)1 

59.9 
40.9 
12.3 
25.0 

528.4 

1938 

6232.7 
878.0 
937.7 

1065.8 

9114.2 
3315.9 
2483.0 
3424.2 
1131.7 
575.3 

1675.1 

21719.4 

1. The 1914 figure for olive oil and olives has been derived as a residual. 

For 1911 and 1914-38 most of the production figures are taken directly 
from the Annual Statistical Yearbooks of 1930-39, while in some cases the 
1918, 1922 and 1927 Annual Agricultural Statistics, the 1929 Agricultural 
Census and the Statistical Summary for 1954 have also been used. In addition, 
there are also a very few quite unimportant cases where figures have been tak
en from unofficial publications or have been estimated on the basis of existing 
data referring either to other nearby years or to the same year but to other, rel
evant, products. 

As may be recalled from the detailed discussion in Chapter 3, the reliabil
ity of the official figures referring to these latter years of the period is, as arule, 
quite high. In particular, as was noted in that chapter, the relevant production 
figures were collected by various administrative and/or elected officials at the 
smallest residential centre and in accordance to the directions of the Statisti-
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cal Department. Subsequently, these figures were sent to the capital city of 
each prefecture (nomos) and from there, those for the whole prefecture, to the 
Statistical Dept. where they were processed and eventually, to a large extent, 
published. Obviously these figures were not completely error-free, while at 
times of political unrest one must accept that they were less accurate than usu
al. Furthermore, occasionally a certain set of figures might be incomplete1 or, 
as in the case of the 1929 Agricultural Census, characterised by known inac
curacies.2 Still, and on the balance, one must consider these shortcomings in
significant and the official figures as being adequate for the present purposes. 

Turning now to the semi-official3 or unofficial publications consulted, it 
must be pointed out that these appear to draw figures almost solely from offi
cial sources, published or not. As a result they are usually of a more or less 
equal reliability.4 For this latter subperiod, the figures appearing in such pub
lications have, as a rule, been used as counterchecks of the figures taken from 
the official sources cited above and only on a very few occasions as a source 
of the figures adopted. Overall, the data given in these non-official sources do 
not contradict those in official ones, although there are a few exceptions. As 
for the very few cases where there are significant differences, i.e. not attribut
ed to rounding or averaging, they have been noted but not used to make alter
ations to the official figures. 

It should be obvious that the significance of non-official sources for this 
latter subperiod is quite small. Of these, the most often used are the works 
of Bell-Montague,5 Katsoules & Christides and Mitchell. In this respect, 
the first of these authors uses both official and semi-official6 sources and 

1. Figures for certain small districts may be missing. 
2. As noted in Chapter 3 the figures appearing in this Census are considered underestimates. 
3. I.e. The Economic Yearbook of Greece for 1936, published by the NBG. 
4. In fact, it may be that when official publications could not be found, some of the data in

cluded in them may have been salvaged in semi-official or unofficial ones. It must be clarified 
here that a publication like that by Hasiotis and Iasemides is classified as an official one, as these 
authors were government employees and published their work as an official report. On the oth
er hand, the work of Katsoules and Christides, although most probably drawing all its informa
tion from official published sources, is classified as an unofficial one, as these authors do not re
fer to themselves as government officials. 

5. Who is the editor of the relevant publication. 
6. Data are cited as having been taken from publications of banks. 
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his data, which occasionally differ from official figures when these exist, 
have mostly been used for counter-checks. The same is essentially true for 
Katsoules/Christides' data, although here the figures given very seldom 
differ from official ones, when such exist, this suggesting that they use of
ficial sources. Finally, Mitchell's figures have been used for double-checks 
while also being adopted when official data do not exist. However, in the 
most important instant this has been done (for two of the industrial plants) 
it has no real bearing upon the estimates derived as it regards a case where 
official figures do exist for the total of the group but not for its components. 
Thus, whereas the data for two of the components are taken from this au
thor, the total used in the estimates is taken from official sources. In gener
al, Mitchell cites official publications as his sources, although there are oc
casionally differences when both sets of figures are available. In fact, it 
appears that overall this is the least reliable of the three unofficial sources 
cited here. 

Besides the above, a special note must be made of a semi-official source, 
the Economic Yearbook of Greece for 1936. Here, the information included 
was compiled by the services of the National Bank of Greece and as such 
must be considered reliable. Yet, it must be noted that there are differences 
with some figures taken from official sources, a few of which appear to be 
considerable. The data taken from the EYG have been used mostly for coun
ter checks but no changes have been made to official figures on account of 
them. 

In summary, the cases where figures have either been taken from unoffi
cial sources (whether or not estimated by the author) or have been estimated 
in the thesis, or have not been estimated at all, are: 

-Mixed crop (1911): the estimate is based on the wheat and barley figures 
for the same year. 

-Pulses (1917,1918): because of their insignificance no estimate has been 
made for the missing production of two districts (Serres, Drama). 

-Potatoes (1911 and most of 1914-38): the data have been taken from 
Mitchell. These, however, have not been used to determine the totals for veg
etables which have been given by official sources. 

-Industrial and Aromatic Plants (total) (1911): the estimate is based 
on the assumption that the value of the processing of tobacco is includ
ed. 
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-Cotton (1911,1914-38): Mitchell gives figures for all these years which, 
however, differ from those given by all other sources, whenever such exist. 
These are: Papageorghiou (1911), Bell-Montague (1921, 1924, 1925), Kat-
soules/Christides (1930-2) and various official publications (1918, 1922, 
1927 and 1929). It must be pointed out that these differences have no bearing 
upon the estimates adopted, as for 1914-38 the totals for the whole of the 
group are given by official sources while for 1911 the procedure used was cit
ed above. 

-Tobacco (1911, 1914-9): Mitchell gives figures for all years, Papageor
ghiou (i.e. an official source) and Martin only for 1911 and another official 
source for 1918. Papageorghiou's estimate has been adopted for 1911, while 
it must be again pointed out that, as the totals for the whole group are given for 
1914-38 by official sources, these data are included in the tables merely for in
formative purposes. 

-Olive oil, edible olives (1911,1914-6): Lefeuvre-Meaulle and Papageor
ghiou give olive oil figures for 1911 (the first author's are adopted so that there 
is a continuity with earlier figures) and estimates are made in the thesis for 
1914-6 for the total of the group (edible olives are estimated as a percentage of 
olive oil production). 

-Wine (1914-7,1919): Bell-Montague and Mitchell give the relevant pro
duction figures which differ between them. Of these, Mitchell's data, which 
are the same as officiai ones when they overlap (i.e. after 1919), appear relia
ble. The problem is, however, irrelevant as there are official figures for the to
tal of wine plus edible grapes for these years. 

-Edible grapes (1911, 1914-28): No figures exist for these years but this 
presents no problem given the existence of the totals cited above; for 1911 
production is estimated as a percentage of wine. 

-Figs (1911,1914-5): Papageorghiou gives an estimate in the first case and 
value has been imputed on the basis of the earlier and latter magnitudes in the 
second. 

-Acorn cups, Other Fruits and Nuts (1911, 1914-6, 192Q): Imputations 
based on earlier and later data have been made for 1911. For 1914-6 official 
figures exist only for some of the country's territories;12 these, in conjunction 

1. Other Fresh Fruit are not included in Other Fruits. Their production has been estimated 
as a percentage of Citrus Fruit. 

2. The major territories of the country referred to here are: the Pelopponesos, the Central-
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with figures existing for later years for the territories for which earlier data do 
not exist, have been used as a basis for backward extrapolations for the deter
mination of the figures missing from each territory. Finally, for 1920, only in 
a few cases are figures missing and these have been estimated by interpola
tions. 

(2) For the earlier years, i.e. before 1911, and for 1912 the specific prod
ucts must be discussed separately. This is done in order of their 1911 impor
tance in Table A. 

1. Cereals 

a. Quantity Produced 

i. Wheat: The basic estimates are those for wheat. For this product annual 
estimates of the quantity produced could be obtained for most years in the pe
riod and these were multiplied by an estimated price to give total value of pro
duction at current prices. For 16 years between 1857 and 1912 (excluding 
1911) estimates of the quantity produced were taken from the following 
sources: 

1857-8: Sotiropoulos(1861) 
1860: Agricultural Census ( 1864) 
1864, 1867,1872-3 and 1875: Mansolas (1867,1872,1876a, 1876c) 
1885, 1887-8 and 1892-4: Mulhall (1892,1896) 
1901: Thery(1905) 
1912: Hasiotis/Iasemides (1912) 

Of these, only Mulhall and Thery's publications can really be considered 
unofficial. Thus, as noted in Chapter 3, Sotiropoulos' work, despite being a 
private study on the land tax, includes data which have apparently been col-

Mainland, the Cyclades Islands, the Ionian Islands, Epiros, Thessaly, Macedonia, Western 
Thrace, Crete and the Aegean Islands. 
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lected by official services (the Dept. of Statistics and the Ministry of Finance). 
No comment is necessary for Mansolas' work, while Hasiotis/Iasemides' 
publication is clearly an official one. It must be added, however, that these au
thors note that the figure given is an estimated annual average (they do not 
specify the years this refers to). 

Turning to the unofficial sources, the doubts expressed in Chapter 3 in re
gard to Mulhall's work must firstly be recalled. The author notes that his 
sources are official publications, but these could not be found for a compari
son to be made. Furthermore, the figures in question refer to a period when the 
official agencies collecting them were not operating in a very satisfactory 
manner, so even if one were to assume that Mulhall's figures do not include 
any arbitrary elements doubts must still be cast upon their accuracy. On the 
other hand, Mulhall may have been aware of these shortcomings and have 
made assumptions to ameliorate them. 

In contrast to Mulhall, Thery, who also seems to have the credentials nec
essary to be considered seriously, is known to have come to Greece and to 
have held discussions with officials. Furthermore, his work refers solely to 
Greece this implying, in principle at least, a more detailed pondering upon the 
available information. The author's access to whatever official data existed is 
founded, although again there are doubts concerning the reliability of these 
figures. It must be added that Thery cites Katselides as his source. As this 
name has not been encountered elsewhere, it appears that the most likely ex
planation is that he was a Ministry of Finance or Statistical Dept. official who 
did not publish any work and with whom Thery apparently held relevant dis
cussions. 

On balance, given that no personal collection of data appears to be in
volved here, the reliability of the figures in question seems to hinge upon the 
efficiency of the official agencies collecting them. This seems to have been 
quite satisfactory in the earlier and latter part of the period and less so in-be
tween. Thus, here one must be confident about the earlier figures and that for 
1912, less so about that of Thery and even less about those of Mulhall. In fact, 
as regards the latter author it appears best that any confidence in his figures be 
placed in averages for a number of years and not in the annual estimates that 
have been made. 

For 1859,1861-3,1871,1874,1888-90,1895-1900 and 1902-3 the quan
tity produced (P) was estimated by means of the following relationship to con-
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sumption (C) and foreign trade (IM-EX):1 

Pn = C n + 1 - ( IM-EX) n + 1 

The foreign trade figures were obtained for 1857-75 from Mansolas and 
Bernardakis, for 1887-91 from Skiadas and Georgiades and for 1896-1904 
from Thery. The consumption series was based on estimates of per capita con
sumption multiplied by total population. Clearly here the important problem 
is the manner according to which the per capita consumption estimates were 
derived. In this respect the starting point consisted of the relevant estimates 
made for the years production and imports figures were available.2 Further
more, estimates of per capita consumption made by Skiadas and Harvey (the 
latter cited by Thery) have also been considered in reference to the later years. 
Finally, a number of relevant assumptions, some of them quite bold, have 
been made. These are: 

- A smaller imports quantity implies a larger production (in the previous 
year). 

- Per capita consumption declines slowly, as a "subsistence level" is ap
proached, while it increases comparatively faster as, basically, the popu
lation was in a relative need. 

- Overall consumption levels were clearly higher in the latter years (after 
1888) than in the earlier ones.3 

- Because of the inferior quality of Greek produced wheat imports appear 
to be relatively inelastic downwards.4 

In general, per capita consumption has been adopted to vary between 97 
and 130 kgs in the earlier years and between 127 and 150 kgs in the later ones. 
These magnitudes appear consistent with those derived when all relevant da
ta necessary to estimate per capita consumption are available, as well as with 

1. Although it must be pointed out that for 1888 the figure adopted is the average ofthat de
termined by the relationship cited and the production figure given for this year by Mulhall. 

2. Given its small size the existence or not of a relevant exports figure is not important. 
3. This is supported by the per capita consumption levels determined when production, im

ports and exports (whenever the case) figures are given. It implies an increase in welfare 
through time, i.e. a not unreasonable assumption. 

4. This is a statement made by Thery. 
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Thery's figure. Thus, the actual estimates vary from 97 to 124 kgs/head for the 
earlier years while the figure used by Thery for 1901 is 143 kgs/head. 

The manner according to which the given production estimates have been 
made, i.e. based on figures collected on the spot, implies that self-consump
tion has been included in them. This subject has been discussed in more detail 
in Chapter 3, so there is no need to ponder upon it at this point. 

Finally, estimates for 1876-9 and 1880-4 can be derived from figures for 
total output of grain given respectively by Mulhall and Bernardakis. For the 
remaining years (1865-6,1868-70,1886,1891,1901-10) they can be derived 
at a later stage by assuming that the value of total cereal production moved pro 
rata to the value of other agricultural produce. ' 

ii. Other Cereals: Estimates of quantities produced are generally available 
for the other major cereals for 13 benchmark years. These are the same years 
(but not 1872 or 1873) and from the same sources as listed above for wheat. 
Production in the remaining years was asssumed to change pro rata to wheat 
production. 

b. A ver age Price 

Estimates of the average price of wheat are generally available in the 
sources listed above for the benchmark years. For other years estimates of the 
price of bread were found from various sources (Cheston, Samuelson, Annu
al Statistical Yearbooks and Tsoukalas). These bread prices were used to in
terpolate between the benchmark estimates for the price of wheat. For other 
cereals estimates of the average price of all cereals are available for four years 
(1860,1875,1885 and 1911) and the wheat prices were then used to interpo
late between these estimates. 

2. Wines, Grapes and Currants 

The two main items are wines and currants. For wine, estimates of the 
quantity produced are available for a few years as follows: 

1. This has not been done as the estimates of the totals relevant (i.e. of all cereals) consist 
the next step in the aggregational process employed and have thus been used directly. 
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1860: Agricultural Census, Mansolas (1867) 
1874-5: Mansolas (1876a) 
1876:Demathas 
1892: Law, Skiadas, Mulhall1 

1895-1905: Mitchell 

Of these sources the first two are the most reliable. Here, the only reserva
tions that can be expressed regarding reliability stem from the doubts about 
the efficiency of the officials that collected the figures. This is so because, as 
already stated, the sources are official and therefore the most reliable possi
ble for the period in question. Law's work is, of course, also official. In this 
case, however, the figure consists an estimate based on official information 
collected at a time when the Statistical Service did not operate optimally. 
This estimate is considerably larger than two others relevant here, one of 
which (Mulhall) refers to the same year, the other (Skiadas) being an average 
of a few nearby years (probably up to 1891). In fact for this year, and after 
careful consideration, it seemed more realistic to adopt the estimate cited by 
Mulhall which, it must be added, was made by the "Moniteur Vinicole". 
Turning to the years only unofficial sources cover, one must note that Dema-
thas' 1876 figure is an estimate and that while his quantity figure appears 
plausible the value associated with it does not. Here, his quantity has been 
adopted but valued in accordance with the 1874-5 deflators. Finally, Mitch
ell, whose data are not always consistent with those taken directly from offi
cial sources in cases where such are available, cites official publications as 
his sources. These figures, although not appearing to be completely compat
ible with export data given for most of the years in this subperiod by Thery, 
have been adopted, as this appears to be the best solution available under the 
circumstances. 

For 1858-75 (Mansolas, Bernardakis), 1888-92 (Law) and 1896-1904 
(Thery) data regarding the quantity of wine exported are available. These 
must be considered reliable given that the original sources appear to be the 
commercial tables. Here, the ratio of exports to production was calculated for 

1. Mulhall also gives value of production figures for 1885 and 1887. These do not appear 
consistent with the figures given or estimated for other nearby years and have not been adopt
ed. 
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all years for which both are known. It was found to be a little under 5% in 1860 
and 1874-5 and 9% in 1892. Then, in accordance with these estimates, the 
magnitude of exports and what is known about their behaviour a ratio was im
puted for 1858-9,1861-73 and 1888-91. This was multiplied with the exports 
figure for production to be determined. 

Finally, for 1912 an average of the production estimates made by Ha-
siotes/Iasemides (regarding an unspecified number of years) and Lefeuvre-
Meaulle has been adopted. 

Edible grapes production, which appears to have been the least important 
item in the group, was estimated as a percentage of wine. By comparison, cur
rants were one of the major export items, while estimates of their volume of 
production are available or can be made on the basis of data largely referring 
to exports1 and given by a variety of authors for most years of the period. 
These are not always consistent and adjustments were made to obtain a con
tinuous series. These quantities were multiplied by average export prices to 
derive value of production. 

The total for this group was derived by adding the figures for all three items 
and by assuming that for the years only currants production is known the pro
duction of wine plus edible grapes moved pro rata to it. 

3. Olive Oil and Olives 

The main estimates relate to the production of olive oil while supplemen
tary estimates for edible olives were derived from this series. 

The available information is very inadequate. Estimates of production of 
olive oil are available for a few years only. In particular: 

1860: Agricultural Census 
1872-3,1875: Mansolas 
1876: Moraitinis 
18 85 : Mulhall (a value of production estimate) 
1892: Law 
1901: Thery 
1906-7,1909-10,1912: Lefeuvre-Meaulle 

1. It can safely be asserted that over 90% of production was exported. 
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Here the figures up to 1875 must be considered reliable given what is 
known and has already been said about the sources. Then for 1876 the figure 
given is an estimate by Moraitinis who, as noted in Chapter 3, did have offi
cial information at his disposal. In fact this figure is based on the corre
sponding budget estimates for this year which appear to be confirmed by 
Sergeant later on. Next, the estimate adopted for 1885 is based on a number 
of not completely consistent figures given by Mulhall. As such, and in com
bination with the general doubts related to the author's work, it must be 
viewed with caution. By comparison, the figure for 1892 seems to be more 
reliable as it is an estimate based on official information made by Law. Sim
ilarly, the 1901 figure must be considered relatively reliable, as it too con
sists an estimate by a reliable author. Finally, as regards the latter years for 
which production estimates have been given, it is not clear where Lefeuvre-
Meaulle has obtained them. Given, however, the lack of any other, more re
liable, estimates these have been adopted, some caution being obviously 
necessary. 

For 1858-9 tax receipts have been used to estimate production; for 1861-
71,1874,1881,1886-91,1895,1899,1903-4 and 1908 the estimates were in
terpolated on the basis of movements in exports, making very rough assump
tions about the ratio of exports to production. The relevant export figures have 
been given by a variety of authors and can be considered adequately reliable. 
For average prices estimates can be made for 1857-60,1875,1885 and 1910-
12. Rough estimates, assuming little or no movement in olive oil prices, were 
made for the remaining years. 

Finally, for 1905 an estimate is made for the total of this group at a later 
stage on the basis of very rough assumptions regarding the cycle in relevant 
production. These same assumptions, in combination with the totals derived 
for agriculture, can be used to estimate production for the remaining years in 
case it is so desired. 

4. Tobacco and Other Industrial Plants 

The main components of this group are tobacco and cotton. A number of 
other products subject to industrial processing are also included, but are of mi
nor importance. 

For tobacco, estimates of the total quantity produced were derived in a va
riety of different ways. Thus, for 1856 (Moraitinis), 1860 (Agricultural Cen-
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sus, Moraitinis), 1875 (Mansolas), 1876 (Moraitinis), 1878 (Bemardakis), 
1890-2 (Georgiades), 1894-1904 (Thery) and 1912 (Hasiotes/Iasemides) the 
estimates are given.1 Of these, the only really official ones, and therefore the 
most reliable, are those for 1860,1875 and 1912. By comparison, those made 
by Moraitinis (1856,1876) whereas based on official information have been 
derived by the author on the basis of area cultivated and average yield; that by 
Bernardakis seems shaky as neither the method used has been specified nor 
the year it refers to is certain;2 those adopted for 1890-2 are given by 
Georgiades and not only the method used is not revealed, but they are also not 
consistent with an apparently relevant figure given for an unspecified year 
(1891 or 1892) by Law;3 those given by Thery are again estimates for which 
the procedure of estimation is unknown, although in this case three of them are 
confirmed by Andreades (1896,1904) and Martin (1897), this suggesting that 
they must be official estimates and thus considered generally reliable; finally, 
that adopted for 1912, although official and reliable, is an average estimate for 
a number of unspecified years. 

Using these figures as a starting point, yield/stremma has been derived 
whenever possible. Then, making assumptions regarding this ratio, and in 
conjuction with the figures given for area cultivated, the estimation of quanti
ty produced for 1857-9,1885,1887 and 1889 has been made possible.4 

Finally, for 1861-74,1882,1888,1893 and 1905-09 the only available da
ta are for the quantity exported, and exports were assumed to be a constant 
60% of production. This is a rough average of the proportions for 1859,1860 
and 1875, which varied between 45% and 73%. 

To estimate the value series the total quantity of production was divided 
between exports and home sales. The former were valued at their average ex
port price. The latter, in order to include the value added by the subsequent 
processing of the product,5 were assumed to have an average value exactly 

1. Although 1856 is not in the period considered, an estimate is included here as it will be 
used in the context of the subsequent estimates made. 

2. Bernardakis' work has been discussed in Chapter 3. 
3. It is, however, likely that Georgiades based his estimates on official information. Further

more, it must be added that Law's figures (regarding production, area cultivated and exports) 
are inconsistent between them, this forcing, in effect, the adoption of Georgiades' estimates. 

4. The production of 1857 is estimated despite it being outside the period discussed. 
5. In this respect it must be noted that for the 1914-38 subperiod the value added is includ

ed in the separate estimates made in the context of the secondary sector for cigarette production. 
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double the average export price. 
For cotton, production estimates are available for only a relatively few 

years as follows: 

1857-64: Sotiropoulos, Mansolas 
1872-3,1875: Mansolas 
1882: Bernardakis 
1891-2: Bickford-Smith 
1901,1904: Thery 
1912 : Hasiotes/Iasemides 

The given estimates have either been adopted as they are or have been ad
justed in accordance with plausible assumptions. In addition for 1885 (Mul-
hall) and 1887 (Bickford-Smith, Sergeant) area cultivated figures are availa
ble. These, in combination with the average productivity estimated for 1891-2 
and 1912, have been used to derive the quantity of production. Of these fig
ures one must consider those for 1859-64,1872-3 and 1875 as the most relia
ble as they are given by Mansolas. It must be added that Sotiropoulos gives av
erage production for 1857-81 and this has been used in combination with the 
area cultivated figure given by Mansolas for these years to determine relevant 
production. The problem with Bernardakis' estimate is that neither the meth
od used is known, nor the year it refers to is really certain; the 1891 -2 figure is 
an annual average, while one must point out that Bickford-Smith's data are 
considered quite reliable and are always the same as official ones when such 
also exist; similarly Thery 's figures are considered overall to be quite reliable, 
although here it appears that the author repeats the 1901 estimate provided to 
him by Katselides in 1904 as well (i.e. he treats it as an average); finally, the 
1912 figure despite taken from an official source is an average, as the authors 
themselves state. Turning to 1885, the problems with Mulhall's figures must 
be kept in mind; on the other hand, the authors giving area cultivated in 1887 
are definitely quite reliable. Yet, in both these cases one must be careful be
cause of the method used to make the estimates (i.e. based on average produc
tivity). 

For 1865-71 rough estimates can be interpolated in the light of the prob
able effects on cotton production of the US Civil War. As for the remaining 

1. Only 1858 is relevant to the period under consideration. 
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years production can be deduced as a residual when the total for all industrial 
plants is imputed at a latter stage. Given the method used, its size in effect de
pends on the tobacco production estimates. 

The average prices used for the value estimates to be derived were given by 
the usual sources for a few years while other years were obtained by interpo
lation on the basis of the series for tobacco. 

5. Tree Groves (figs, fruit and nuts) 

The main items in this group are citrus fruit and figs. For citrus fruit the on
ly information on production which could be found for the pre-1912 period 
are the figures in the 1860 Agricultural Census and an estimate by Bernarda-
kis for 1875. Exports values are available from various sources for 1858-76 
and the value of citrus fruit was boldly assumed to be a constant 2.5 times the 
value of exports. For 1876-1912 the series was completed by assuming a con
stant rate of increase in the quantity produced. A price deflator was similarly 
interpolated between the prices available for 1875 and 1914. 

For figs, an initial estimate was made for dry figs. A constant addition of 
58.7% was then made to cover fresh figs. The output of dry figs is known for 
only a few years; other years were estimated by grossing up the quantities and 
values exported in years for which those are known, or by interpolation. 

6. Peas, Beans and Other Pulses; and 7. Vegetables 

Estimates are available for these products for only a small number of years 
( 1860,1875,1887 and 1891). In the remaining years it was assumed that they 
accounted for 2% of total agricultural production in 1858-81, 3% in 1882-99 
and4%in 1900-lOand 1912. 

(3) Having discussed the manner according to which the value of produc
tion of each of the 7 groups of products included in Agriculture has been esti
mated, the next step is the determination of the total value of production for 
the whole industry. This, in principle, is quite a simple manner as all that is re
quired is to take the estimates derived for each of the 7 groups in question and 
add them up. Unfortunately, however, there are complications as, because of 
inadequate information, in quite a few cases a value figure has not been esti
mated for one or more of these groups. As a consequence, in these cases, in or-
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der to obtain estimates, it has been necessary either to impute the missing fig
ures or to mark up the subtotals available. These imputations or markups have 
been made on the basis of certain plausible assumptions which, along with all 
the details regarding the manner the totals have been derived, will be dis
cussed next. 

In order to attain the desired objective the first step necessary is to assem
ble all production estimates made in accordance with what has been said so far 
and pertaining to the 7 relevant group totals in one table. This has been done 
and the figures in question appear in Table [4/(1)]. In regard to these figures 
the following notes are necessary: 

-Column (1): Cereals: The figures consist of the original estimates which 
have been rounded. No complications exist. 

-Column (2): Pulses: Again the original estimates have been rounded. In 
this case one must note that for 1887 only a quantity of production figure ex
ists.1 Here the production deflator for 1875, slightly increased, has been used 
to determine the value appearing in this column. This is in the parentheses. 
Besides this, there are no complications. 

-Column (3): Vegetables: The original estimates have been rounded. In 
this case there are a few complications and it was necessary to make certain 
simplifying assumptions before adopting some of the figures appearing in 
the table. In particular, first one must note that the original estimates have 
only been adopted for the latter part of the period, i.e. starting in 1911. In 
these years it can be seen from column (10) that the percentage of the pro
duction value of vegetables to that of the total of agriculture varied from 
2% to 6%.2 The question presenting itself is to determine whether this range 
is relevant for the earlier part of the period as well. In this respect one must 
first note that given the nature of the products included here, i.e. that they 
keep less, it appears safe to assume that earlier on a smaller part of their 
production, both absolutely but also relatively to other agricultural prod
ucts, went through the market.3 Whether this implies a smaller, relatively to 

1. Derived on the basis of average productivity and area cultivated. 
2. There is one extreme value of this percentage, 8%, which was only encountered in 1938. 
3. This would not only be a result of the more efficient conservation techniques used during 

the latter years but also of better transportation means which imply that the in these years veg
etables could reach whatever cities existed faster. 
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these other items, total production (at constant prices), is unclear. ' Howev
er, even assuming it to be the same, it still appears that vegetables would 
command smaller relative prices compared to the other agricultural prod
ucts. As a consequence, it seems that one can boldly assume that during 
these earlier years the percentage of the value of vegetable production to 
the total value of agricultural production, in current prices, will be smaller. 
Thus, boldly again, and considering the overall insignificance of this 
group, it appears that one can adopt a percentage that would be on the low
er side of the range derived for the latter years, i.e. one that was not larger 
than 2-3%. 

This argument might not be true in the case of rice or potatoes which have 
also been included here. However, all indications regarding these two items 
are that they were not really important, not even in the context of the group. 
This, at least, seems to be suggested by the relevant to these products data that 
are available. In fact, of these two items it appears that potatoes were the rela
tively more important and, in this respect, a value given for 1875 indicates 
their insignificance. As a consequence, it seems that the original vegetable 
production estimates made for 1860,1875 and 1891, despite being a bit incon
sistent between them (the area of the country was a bit larger in the latter case 
while the value given is smaller), can be tentatively adopted as rough indica
tors of the true magnitudes. These indeed have been entered in this column 
and appear in the parentheses. As for a couple of figures available for 1885 
and 1887, these are clearly too large and out of proportion. In this regard one 
can assume that they include other products as well so no use has been made 
of them. 

-Column (4): Industrial and Aromatic Plants: The figures for 1858-1912 
are the original estimates while those for 1914-38 have been rounded. It must 
be recalled here that the earlier figures consist of estimates while the later ones 
are given by the Yearbooks. Furthermore, it must also be recalled that where
as the earlier figures also include the value added in the tobacco processing in
dustry, this is not the case for the latter ones. As a consequence one must be 
very careful when comparing these two sets of figures as they have been de
fined in a different manner. The reasons for this stem from the difficulties to 

1. It would appear likely, assuming that the production geared toward the market will be 
larger than that self-consumed. 
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make separate estimates in the earlier years. The subject has been discussed 
earlier on and there is no need to ponder upon it here. Still, one must note a dis
turbance in regard to the relevant totals pertaining to primary and secondary 
production which must be kept in mind when the two sectors' contribution to 
the total value is examined.1 Despite the broader definition used in the earlier 
years, it must be pointed out that in the later ones the percentage of the value 
of production of industrial plants in the total value of agriculture is larger. This 
is explainable as in the later years the production of the newly acquired terri
tories,2 in which tobacco production was considerable is included.3 

- -Column (5): Olives and Olive Oil (production from oleaginous plants): 
The figures have, as usual, been rounded. Besides this, the only other point to 
be made is that in the table there appear figures in parentheses, for 1905 and 
1914-6. These have been imputed and the manner this has been done will be 
explained later. 

-Column (6): No comments are necessary here. 
-Column (7): Tree Groves: The figures have been rounded. No other com

ments are necessary. 
Proceeding now to the procedure leading to the derivation of the estimates 

for the total of the sector, a number of distinct steps can be discerned. These 
are: 

-First: The figures have been added across in all cases for which estimates 
exist for all groups. In this manner the totals for 1860,1875,1911 and 1917-
38 have been determined. 

-Second: Of the groups for which estimates do not exist for all years of the 
period examined, the least important appear to be pulse and vegetables. This 
is supported by the ratios of their respective value of production to the corre
sponding total value of production in the years figures for this total have been, 
so far, derived. These ratios appear in columns (9) and (10) of the table. Giv
en the relative insignificance of these two groups, it appears that a ratio refer-

1. This is not relevant here. Still, one might note that in the earlier years the tobacco pro
cessing industry was relatively more labour intensive and, as a result, is not completely unjus
tifiably included with primary production. In addition, one can include the activity in primary 
production drawing a parallel with the cases of wine or olive oil. 

2. Eastern Macedonia and Thrace. 
3. One must also stress here the fact that values are being discussed. This means that besides 

quantities, prices are also important. 
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ring to the sum of their value of production divided by the total value of the in

dustry can, more or less safely, be imputed. This has, indeed, been done and 

the ratios adopted are 0.02 for 1858-81, 0.03 for 1882-99 and 0.04 1900-10 

and 1912. These magnitudes have been disaggregated and entered in columns 

(9) and (10) of the table. They appear in the parentheses but, it should be not

ed that, this is merely a matter of presenting them in the table while their total 

is really what has been used in the subsequent estimates. Having adopted the 

said ratios, it is possible to estimate the total value of production for: 1858-9, 

1861-4, 1867, 1871-4, 1876, 1885, 1887-90, 1892, 1895, 1899, 1901 and 

1903 (for these years only figures for the two groups in question are missing). 

This is done by deriving the subtotal pertaining to all other groups for these 

years, i.e. for which figures are available, and marking it up in such a manner 

so that in the grand total determined the total production value of pulse plus 

vegetables is 3%. u 

-Third: In order to estimate the total value of production for 1914-6 it suf

fices to make estimates for these years for only one group: Oleaginous Plants. 

Here, one must recall the general problem regarding the estimation of the rel

evant items which is caused from the existence of a cycle of production. Con

sidering this factor, and taking into account the ratios appearing in column 

(11) for the nearby years,3 it seems that one can safely adopt the following ra

tios for the years in question: 1914: 0.16; 1915: 0.13; 1916: 0.16.4 These, in 

turn, permit the estimation of the value of production of the group (the figures 

in the parentheses in column (5)), of the value of total production sought and 

of the ratios of pulse and vegetables to the total value of production (appear

ing in columns (9) and (10)).5 In this regard, it can be noted that it becomes ob-

1. Specifically, assuming the subtotal in question to be (A), and the ratio of the value of the 

missing groups to the total of the sector to be (P), firstly the value of the missing groups (X) is 

derived. This is done as follows: (X) = (PxlOO) χ {(A)/(100- (PxlOO))}. Then, the total value 

(V) sought is determined by adding (A) to (X). 

2. It must be noted that the ratios appearing for vegetables in the table for 1860 and 1875 

have been noted but not used as more credence is given to that determined for 1911. At any rate, 

any error caused by this choice can only be insignificant. 

3. This means that, implicitly, large changes of relative prices in the short run have been 

ruled out. 

4. These ratios, barring any sudden and unforseeable occurences, should be acceptably 

close to the true ones. 

5. It also permits the estimation of the ratios pertaining respectively to the value of produc-
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vious that the relative importance of vegetables appears to have increased af
ter 1913, i.e possibly as a consequence of the acquisition of the New Territo
ries. This seems to lend additional support to the small ratios adopted for these 
two groups in the previous step of the process. 

-Fourth: Having completed the estimation of the totals for the years for 
which only pulse and vegetable data are missing, as well as the totals for the 
latter part of the period, i.e. when data are missing only for oleaginous plants, 
the next step is to proceed to the estimation of the totals for the years for which, 
in addition to pulse and vegetables, only figures for cereals are missing. These 
are: 1865-6,1868-9,1870,1891 and 1904-9 (excluding 1905 where the value 
of oleaginous plants is also missing). To do this it is necessary to impute the 
ratio of the value of cereals to the total value for these years. This has been 
done on the basis of relevant ratios and their trends in the nearby years. In this 
context, the following ratios have been imputed: 1865-6:0.33 and 0.35; 1868-
1870: 0.33, 0.31 and 0.29; 1891: 0.39; and 1904-10: 0.46, 0.44, 0.42, 0.41, 
0.40,0.39 and 0.38. Here it must be noted that, for 1905, a figure has been im
puted for the value of production of oleaginous plants. This has been based 
both on the cycle in the production of the relevant products as well as on the 
figures given for the nearby years. It appears in the parenthesis. Next, by us
ing the imputed ratios for cereals the production of the total of Agriculture has 
been estimated for these years.1 Needless to add that, once this total is estimat
ed, the ratios in columns (11) and (13) are also determined for these years. 

-Fifth: The next year for which the total value will be estimated is 1881. 
Here, besides pulse and vegetables, only the value of industrial plants is miss
ing. In this case, the ratio imputed for the group is the same as that for 1882: 
0.04. As for the manner in which the estimate has been made, the formula used 
in the previous case is relevant. 

-Sixth: In 1886 there are two groups, besides pulse and vegetables, for 
which figures are missing: cereals, for which a ratio of 0.41 is imputed, and in-

tion of cereals and of industrial and aromatic plants to the total (columns (12) and (13) of the ta
ble) but these become of interest later on in the discussion. 

1. In this case the formula given earlier on is slightly modified. Thus, the ratio (P) used is 
the total of the ratios of all three missing groups, i.e. cereals, pulse and vegetables. Thus, the 
magnitude implicitly added to the subtotal which has been calculated, i.e. pertaining to the val
ues of the other groups for which figures exist, really pertains to all three missing groups: ce
reals, vegetables and pulse. This figure does not appear in the table. 
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dustrial plants, for which a ratio of 0.03 is imputed. Here again the formula 
used in the previous cases has been employed, only the total of (P) consists of 
the figures pertaining to four groups. 

-Seventh: What remains is the estimation of the total value of production, 
along the same lines as above, for a number of years for which either only the 
value of oleaginous plants is missing (1878, 1882, 1884, 1893-4, 1896-8, 
1900 and 1902) or those of oleaginous plants and industrial plants are missing 
(1877, 1879-80, 1883).1 In this regard, the first step is to impute the ratios in 
the four years values do not exist for industrial plants. This is the relatively 
simpler matter, given the smaller significance of the group as well as that rel
evant products included in it do not vary on a year to year basis as oleaginous 
plants ' products do. This done (the imputed ratios appear in column ( 13) in the 
parentheses), what remains is to impute relevant ratios for the products of the 
last remaining group, i.e. oleaginous plants, considering, of course, the cycle 
in relevant production. In this respect, the imputed ratios appear in column 
(11) of the table, in the parentheses. These ratios are then used in the context 
of the formula applied in all previous cases, always adjusting the products in
cluded in (P) accordingly. 

In general, these estimates have been based on the assumption that relative 
ratios vary little and in a predictable manner in the short run. Furthermore, 
they have, to an equal extent, been based on the magnitudes available in each 
case. It must be noted that although, in principle, it is possible to determine the 
values missing in each case, this has not been done. In fact, it is not really rec
ommended, as it appears that one can argue that upon aggregating the groups, 
the errors made for each of them will tend to neutralise each other, to some ex
tent at least. 

The total values sought, pertaining to the whole of agriculture, appear in 
column (8). These, considering the limitations posed by the data, seem, on 
balance, to be reasonable approximations of the true values involved. This is 
not to say, of course, that in some cases there might not be considerable devi
ations from the true magnitudes, especially in the earlier years. Yet, even in 
these cases, one can assume that these deviations will be diminished, to some 
extent at least, by offsetting errors. In fact, this can be argued during each 
stage of aggregation. 

Of more importance than the possible errors in the magnitudes of the val-

1. In addition, of course, to those for pulse and vegetables. 
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ues is the possible error in the rates of change. Here, in fact, one must be more 

careful, as the error in a magnitude in one year might manifest itself in an er

ror in the rate of change for a few years. In this case, the rate of change deter

mined is probably more a reflection of the relevant rate pertaining to the 

groups for which figures were available and on the basis of which most of the 

various imputations were made. Still, when broad aggregates are concerned, 

even this is probably more of a problem regarding the magnitude of the rate of 

change rather the sign of it. At the end, of course, the ultimate test of the gen

eral reliability of the aggregates determined will be made when the Money 

Supply figures, which appear to be based on the most reliable data available, 

will be brought into consideration. Furthermore, the use of multi-year averag

es referring to the grand totals eventually derived will also diminish the rele

vant shortcomings. 

c. Total Value of Production of Livestock Breeding at Current Prices 

(1) As with Agriculture, the total for this sector is built up from estimates 

of the gross value of total production at current prices for seven major groups 

of products. The annual estimates are shown in columns (1) to (7) of Table 

[4/(11)], while the relative importance of the various groups can be seen in the 

data for 4 benchmark years in Table Β. 

TABLE Β 

Value of production of livestock breeding 
(millions drs) 

Meat 

Dairy products 

Poultry " 

Hides 

Wool&Hair 

Horses etc. 

Beehives 

Total 

1860 

18.7 

5.1 

0.5 

5.0 

2.4 

1.5 

0.5 

33.7 

1911 

66.1 

47.3 

9.0 

8.9 

5.6 

3.6 

2.0 

142.5 

1914 

120.3 

91.2 

21.5 

15.7 

9.9 

5.7 

(4.0) 

268.300 

1938 

3503.4 

4193.8 

1125.4 

379.3 

328.0 

26.0 

91.5 

9647.4 
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In regard to these groups a few clarifications are necessary. Specifically: in 
meat production are included the relevant quantities produced by sheep, 
goats, pigs and cattle; in dairy products are included milk (consumed fresh), 
cheese (soft and hard) and butter; in poultry, meat and eggs production; in 
hides, those produced by sheep, goats, pigs and cattle; wool is produced by 
sheep and hair by goats; the production of horses, mules and donkeys consist
ing of services is not estimated while the figure appearing in the table consists 
the value of the newly born animals; finally, beehives production consists of 
honey and wax.1 

Given that most of these items are produced by more than one animal each 
of which generally produces more than one product the procedure followed 
consists of first estimating all production associated with a particular animal 
and then, having done this, of adding up all relevant production estimates. In 
this context the estimates made are based on the capital stock of each animal 
which is multiplied by the relevant, to each product, average productivity. 
Similarly, the production of milk is divided between that consumed fresh and 
that used for the production of cheese and butter, the quantities of which are 
estimated on the basis of the relevant input (of milk)/output ratio. Here it must 
be noted that butter production consists of that produced directly from milk 
and that produced in the context of the cheese making procedure.2 Finally, in 
the case of beehives it is their number which is used instead of capital stock, 
whereas in the case of horses etc. it is the birth rate which is applied to deter
mine the number of newly born whose value is estimated. 

In the context then of estimating volume of production, three stages are 
discerned: first the estimation of capital stock; second the determination of the 
productivities and/or of the input/output or other ratios relevant in each case; 
and third, the various multiplications of the figures corresponding to each oth
er for the quantities to be derived. 

(2a) Beginning with the question of the determination of the capital stock 
of each animal it appears convenient to discern between small animals (sheep, 
goats, pigs) and large animals (cattle, buffaloes, horses, mules and donkeys). 

1. A final clarification necessary regards the 1914 figure for beehives. This is estimated in
directly, i.e. as a residual, hence the parentheses. 

2. Yoghurt and other less important items are ignored. 
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In addition, for the sake of the exposition one can group all others together 
(beehives, poultry, rabbits). The presentation that follows will adhere to these 
distinctions. 

As in the case of Agriculture, for 1911 and 1914-38 most of the capital 
stock figures are taken directly from the Annual Statistical Yearbooks of 
1930-8, while again in some cases the 1918,1922 and 1927 Annual Agricul
tural Statistics, the 1929 Agricultural Census and the Statistical Summary for 
1954 have been used. 

Figures are generally available for the whole country for 1911, 1918 and 
1920-3 8 and for some, but not al way s the same, territories'for 1914,1916and 
1917. On the basis of the data given, average annual rates of change have been 
estimated for each territory. These are assumed valid for the short subperiods 
data are missing and used to impute the missing figures (none are adopted for 
1913). Finally, the imputed estimates have been added up for the country to
tals to be derived. For 1919, for which no figures are available, the average of 
1918 and 1920 has been adopted. 

This procedure is used for all small animals. In the case of large ones, how
ever, a few adjustments are necessary. The necessity stems from certain dif
ferences existing in regard to the classification of the animals in this group and 
from the fact that data are not always given accordingly. In particular, from 
the point of view of their use cattle, i.e. the main animal of the group, can be 
discerned into three types: males not used for labour; males used for labour: 
and cows.2 In this respect, it has been necessary to make adjustments for 1914-
9 (in accordance with a plausible and assumed stable short run oxen/cows ra
tio) and for 1928-38 (a disaggregation of a given total oxen figure in accor
dance with relevant ratios). 

The same adjustments are necessary for buffaloes. In this case however, 
and because of their insignificance, only estimates for the missing totals have 

1. These territories are: South-Mainland Greece, the Peloponnesos, the Cyclades Islands, 
the Ionian Islands, Thessaly (which consist the old territories), Crete, Macedonia, Epiros, the 
Aegean Islands and Thrace (the new territories). 

2. Another complication arises from the fact that here, given the consumption habits of the 
population, one must make implicit assumptions regarding the part of the capital stock consist
ing of newly born animals (i.e. less than 12 months old) and young animals (i.e 12 to 24 months 
old). Actual estimates will not, of course, be made, as the assumptions used will be quite bold. 
However, as noted, they will be implicit in the procedure used to determine consumption. 
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been made. These follow the procedure used for small animals. On the other 
hand, things are slightly more complicated in the case of horses, mules and 
donkeys. Here, the 1912 figure adopted is the average given by Hasiotes/Iase-
mides, while for 1914-6 small adjustments have been made to the estimates 
originally derived on the basis of the figures available for some of the territo
ries. The 1919 estimate is again the average of the totals for 1918 and 1920. 

Turning to the third group one notes that figures are missing for more years 
than in the previous cases. Thus, for beehives, whose number is the equivalent 
to the capital stock, the figure adopted for 1911 is given by Papageorghiou; 
that for 1912 is the average given by Hasiotes & Iasemides (it is the same as 
Papageorghiou's for 1911); those for 1917-8 are taken from the Agricultural 
Statistics of 1918; and those for 1932-8 are given by the Yearbooks. In addi
tion, figures are given for 1925 by Bell-Montague (the precise year is not 
specified) and for 1929 by the Agricultural Census (this is very small when 
compared to the later figures). These latter two figures have not been adopted. 
For poultry, estimates have been made in a manner similar to that used for 
small animals for 1914-6 and 1919. Here, however, the adjustments necessary 
when figures for unimportant territories are missing have not been made. Fi
nally, rabbits are not important enough to warrant a special mention. 

Regarding now the subject of the reliability of these sources it appears that 
nothing in addition to what has been said in Chapter 3 or in the context of Ag
riculture is necessary. One can only note, of course, that given the mobility of 
the animals as well as the nature of some of them (poultry, rabbits) it would 
appear plausible to state that, overall, figures relevant here are not as accurate 
as those regarding Agriculture. 

(2b) For earlier years, i.e. before 1911, the particular animals must be dis
cussed separately. This is done next. 

I. Small Animals 

a. Sheep and b. Goats 

These animals have many similarities and figures are generally given for 
both of them by the same sources. In particular, relevant capital stock figures, 
which refer to adult animals unless otherwise stated, are given for a number of 
years as follows: 
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1859-65 : Mansolas; also, for 1860, the Agricultural Census gives not on
ly the figure for adult animals but also one for newly born ones 

1873-75 : Mansolas;1 also, for 1875, Bernardakis gives an estimate for 
newly born animals 

1877 : Clon 
1878 : Samuelson, who gives a total for sheep plus goats which has 

been disaggregated on the basis of the 1877 ratio 
1882 : Bickford-Smith 
1883 : Samuelson (as in 1878) 
1885 : Cheston (although the year is not precisely specified; still, Mul-

hall also gives a figure probably for this year which is very close 
to the one adopted) 

1887 : Bickford-Smith 
1891-99 : Vlassis (adjustments have been made to the author's data to 

compensate for tax evasion and missing -for certain small areas-
figures).2 

Of these sources the most reliable must again be considered those referring 
to the earlier years, i.e. by Mansolas and the Agricultural Census. Then, and 
recalling what has already been said on the matter, whereas almost all the sub
sequent authors appear to have based their data on official information, the re
liability of the figures is obviously reduced by the general inefficiency exhib
ited during these years by the official services collecting them. This is more or 
less reflected by the differences between the data when such are given for a 
certain year by more than one authors, i.e. from 1885 to 1899. 

The odd man out here is obviously Vlassis who undertook his own survey 
and whose data are based on official sources to a lesser extent than all the oth
ers. These have been used as the backbone of the figures adopted as a consis-

1. There is some confusion in regard to the precise years the figures refer to as there exists 
a contradiction between a number of Mansolas' publications. 

2. For some of these years figures are also given by other authors. These are Law: (1891 or 
1892: they differ significantly from those adopted and have been criticized by Samuelson); 
Bickford-Smith: (1892: it is slightly larger than that adopted); and Samuelson: (1893: much 
smaller than that adopted). It must be added that Vlassis further adjusts his 1899 figure by add
ing 15% to account for the young not slaughtered (which were not taxed) and that the Annual 
Statistical Yearbook adopts this figure. 
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tent series was prefered to an inconsistent one. Nevertheless, as the manner 
according to which Vlassis collected his data is not specified, and despite the 
fact that his 1899 estimate is adopted by the Yearbooks, one must always bear ' 
in mind the added, relative to earlier or later figures, limitations of the figures 
adopted. 

c. Pigs 

The figures regarding this animal are even less reliable than those dis
cussed so far as almost all of them collected for the pre-1911 years were done 
so for tax purposes while it was legal, up to 1880, for each family to rear one 
adult animal tax-free. As a result, and given the non-systematic character of 
the activity, the non-taxable animals appear to have become more than those 
subject to taxes. Bearing these limitations in mind, the following figures and 
sources are noted: 

1859 : Sotiropoulos, who includes tax evasion 
1860 : Agricultural Census, which also gives a figure for the newly 

born 
1861-5 : Mansolas (who gives the figures collected for tax purposes) 
1873-5 : Mansolas (again figures collected for tax purposes, although for 

1874 a figure is also given for the total capital stock)1 

1877 :Clon 
1882 : Bickford-Smith 
1885,1887: Mulhall (although for 1887 Bickford-Smith also gives a fig

ure which, however, is way too small to be adopted) 
1891-99 : Vlassis (where what was said in the case of sheep and goats is 

again relevant here).2 

Clearly here the complication with the non-taxable animals is an added 
source of confusion, even more so as the objective is to estimate the true cap-

1. The same problem cited in the case of sheep and goats regarding the contradictions be
tween Mansolas' publications pertaining to the years the figures refer to also exists here. 

2. As in the previous case other authors giving figures not adopted are: Law (1891 or 1892), 
Bickford-Smith ( 1892) and Samuelson ( 1893). Furthermore, Vlassis adjusts his 1899 figure re
ferring to taxable animals and this new estimate is adopted by the Annual Statistical Yearbook. 
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ital stock. This has been done by multiplying the taxed figures by a coefficient 

determined by its magnitude implicit in the cases both capital stock figures are 

available and by plausible assumptions based on what is known about tax eva

sion. Still, as obvious from the figure adopted in 1899, there is cause for con

cern as for this year Vlassis' (and the Yearbook's) adopted figure for the total 

capital stock is much smaller (79716 head).1 

No other comments are necessary regarding the reliability of the sources, 

as these are the same as those used in the case of sheep/goats. 

II. Large Animals 

a. Cattle 

Although the sources used in this case are basically the same as before, the 

distinction of three groups of cattle plus the inclusion of buffaloes, warrants a 

separate presentation. Here four series are derived for cattle: (A) oxen not 

used for labour purposes; (B) cows; (C) oxen used in labour purposes; and (D) 

their total. Also two series are derived for buffaloes: one for the total and one 

for those used for labour purposes. The estimates, unfortunately, are based on 

data that are not always consistent or clearly defined. Therefore, it has been 

necessary to make quite a few adjustments. In particular, the sources in ques

tion are: 

1859 : Sotiropoulos (figures for A, cows taxed: i.e. excluding those 

used for labour, buffaloes not used for labour, an estimate for C) 

1860 : Agricultural Census (figures for B, C, D, newly born cattle, to

tal of buffaloes and newly born buffaloes); Mansolas (for A, 

cows taxed, and buffaloes taxed i.e. excluding those used for la

bour) 

1862 : Mansolas (for A, cows taxed and buffaloes taxed) 

1865 : Mansolas (as for 1862); Moraitinis (as Mansolas plus a total 

oxen figure) 

1873-5 : Mansolas (for 1873 and 1875 the same figures as for 1862; for 

1874 the author also gives the figures for Β and the totals of oxen, 

1. By comparison in the cases of sheep and goats Vlassis' adjusted 1899 figures are larger 

than those adopted (4568151 sheep, 3339439 goats). 
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and buffaloes)1 

1877 : Clon (A, cows and buffaloes taxed) 
1882 : Bickford-Smith and Vlassis give total cattle (including buffa

loes) figures (the former is a bit larger) 
1883 : Samuelson and Vlassis give total cattle figures (the former is 

clearly smaller) 
1884 : Vlassis gives a total cattle figure2 

1885-86 : Mulhall gives a total cattle figure for 1885 which is less than half 
that given for the earlier years by Vlassis; Cheston gives a figure 
for cows which might refer to either year 

1887 : Bickford-Smith and Mulhall give total cattle figures (the former 
being considerably larger) 

1888-1904 : Vlassis gives the figures for total cattle (1888-9,1896,1899) 
and for oxen used for labour purposes (1801-2,1896,1898,1899-
1904); Mulhall gives an approximate total cattle figure referring 
to the early 1890s; Bickford-Smith and Law give total cattle fig
ures for 1892 (the former being a bit larger) and the Yearbooks 
for 1899. 

From the above it must be clear that one can make a distinction between the 
figures referring to the years before 1877 and those referring to the years after 
this date. In particular, there seem to be far fewer contradictions in the earlier 
subperiod. This, in combination with what is known about the sources rele
vant and the efficiency of the Statistical Service during these years appears to 
suggest than one can more or less be confident about them.3 

On the other hand, in the post-1877 subperiod the contradictions between 
the various sources and the confusion regarding what each figure includes re
duce their overall reliability. In this case, the estimates adopted are based on 
Vlassis' data, which at least seem to provide some continuity of definition. 
Still adjustments have been made not only to correct for tax evasion and miss-

1. The contradictions noted between the various Mansolas publications are also relevant 
here. 

2. For all three years (1882-4) the figures given by Vlassis were collected for tax purpos
es). 

3. All that must be said about the sources is included earlier on, i.e. in Chapter 3 or in the dis
cussion regarding small animals. 
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ing data but also, occasionally, in response to some other given figure. 
In both cases, when the backbone estimates have been made they have 

been used in combination with the various ratios between the different types 
of animals discerned to derive the figures adopted. These ratios have been de
termined on the basis of their magnitudes implicit in the years all relevant fig
ures are known and in combination with bold assumptions made regarding tax 
evasion and the trend in the composition of the total capital stock. 

b. Horses, Mules and Donkeys 

Similar problems as those present in the case of cattle are also encountered 
in the derivation of the capital stock estimates here. Fortunately, as in this case 
the estimation of the relevant products, which mostly consist of services ren
dered by these animals,1 is not possible,2 distinctions in the capital stock are 
necessary only in order to facilitate the determination of the number of ani
mals born, as it is their value which will be estimated. 

In general, the same sources give figures for the same years which have the 
same problems as those discussed before. As a consequence, the estimates 
have been made on the basis of similar procedures and the questions regard
ing their reliability have the same answers. Thus, here one need only point out 
the relevant insignificance of the value of production of this group in the con
text of the industry, which of course is apparent from Table B. 

III. Other 

Poultry, beehives and rabbits can be included here. Of these by far the most 
important is poultry for which, however, only for one year has a capital stock 
figure been given in the pre-1911 subperiod. This refers to 1874 and is an es
timate of the number of birds given by Bernardakis. Clearly here one must be 
quite sceptical of the reliability of the figure. The reasons for this should be 
obvious and no need for an explanation exists. 

The situation is only slightly better in the case of beehives, for which fig
ures regarding their number are given for 1859 (Sotiropoulos), 1860 (Agricul-

1. As in the case of cattle used for labour purposes. 
2. The part of this production value relevant to tilling the farm or transporting the farm pro

duce is assumed included in the total value of Agricultural production. 
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turai Census) and 1873-5 (Mansolas).1 These are all quite reliable sources, al

though one cannot but point out that the nature of beehives suggests limita

tions in the reliability of the data in question. 

Finally, as for rabbits one can only note that relevant data referring to the 

pre-1911 years are inexistent. This, given the insignificance of the animal is 

not a serious shortcoming. 

(3) Having derived capital stock, the second step in the process is to deter

mine the average productivities and various ratios relevant which are neces

sary in order to estimate the volume of production. In this regard it must be 

kept in mind that four of the items included in Table Β are the totals of the pro

duction of more than one animals. On the other hand, for analytical purposes 

the production of poultry, beehives and horses has been estimated separately 

for each group as a whole and is presented accordingly. 

a. Meat 

i. Volume of Production 

This is produced by sheep, goats, pigs and cattle. In the cases of sheep and 

goats the following magnitudes are necessary in order for the total of meat 

production to be derived: 

-the number of newly born (consisting the larger part of consumption), 

-the ratio of the newly born to capital stock, 

-the percentage of newly bom consumed, 

-the percentage of total capital stock consumed (which, assuming that on

ly newly bom are consumed, is the product of the multiplication of the 

two previous magnitudes), 

-the total number of sheep consumed, 

-the average of meat produced per head. 

Of these, the first has occasionaly been given. When this is the case it has 

been noted in the context of the presentation of the capital stock estimation. 

Next, the newly born/capital stock ratio is derived for the few occasions both 

figures necessary are given. This, in conjunction with the birth rate and a se-

1. The same contradictions cited on earlier occasions regarding the exact years these figures 

refer to are encountered between Mansolas ' different publications. 
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ries of plausible assumptions is used to impute the relevant ratios for all years 
capital stock estimates are available. In this respect relevant information is 
given by Bernardakis for 1874 and by Fragos, whose figures refer to 1984 but 
are relevant as they regard the indigenous and non-genetically improved 
breed.1 Moving to the percentage of the newly born consumed this is cited as 
being 100% by the Agricultural Census.2 In addition, inferences about its size 
can be made from figures given by Bernardakis and Vlassis. These, in con
junction with assumptions regarding its trend, have been used in order to im
pute a figure for all years the capital stock is given. The two magnitudes are 
then multiplied so that, for analytical purposes, they can be expressed as one 
percentage referring to the original capital stock. This can be multiplied by the 
capital stock figure to de ermine the number of sheep slaughtered. Finally, the 
average production of meat per head is derived on the basis of data given by 
the Agricultural Census, Mansolas and the Livestock Breeding Statistics for 
1962 where they refer to all types of breed and are therefore expected to be 
larger than those adopted here. 

Similar magnitudes and the same procedure are used for the estimation of 
the quantity of meat produced by pigs. The difference is that in this case the 
percentage of mothers to the total of the capital stock and the number of new
ly born per mother are also necessary. Relevant figures necessary for the first 
of these magnitudes to be derived are given or can be infered in data given by 
Sotiropoulos, the Agricultural Census, Bernardakis (who also cites Dema-
thas' data) and the Livestock Breeding Statistics of 1962. The same sources 
provide the figures used to derive the second magnitude. In both cases bold as
sumptions have also been required to impute the relevant magnitudes for the 
remaining years. It must be added that the inconsistencies between the origi
nal figures are more than in the previous case and, as a consequence, one must 
be more careful with the estimates of meat production made. 

The same procedure is also used in the final case, i.e. that of meat produc
tion by cattle. Here, complications arise not only from the distinction made 
from the point of view of the uses the animals are put to, but also because one 
must discern between those animals consumed young (up to 12 months old), 

1. The only adjustment necessary here regards the larger death rate among the newly born 
which must be assumed to be the case in the earlier years. 

2. The size of the capital stock is treated as an exogenous variable and the question regard
ing its growth is bypassed. 
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those consumed between 12 to 24 months old and those consumed at an adult 
age.1 In this context figures used to determine the magnitudes necessary are 
taken from the same more or less sources as before2 while one nust also note 
that relevant data are also given by Tombasis and Martin. Finally, one must 
point out the necessity for assumptions regarding changes in these magni
tudes during the period. These have been based to some extent on qualitative 
data as well. 

ii. Value of Production 

The quantity of meat production for each animal having been derived, the 
next step is to estimate value of production. This is done separately for each 
type of meat on the basis of relevant information on deflators, prices and total 
values of production given by various sources, as well as on general informa
tion regarding changes in prices. In addition, on certain occasions the relation
ship between prices given for the different types of meat has been used. Need
less to add that bold imputations have unavoidably been made. The sources 
used are the Agricultural Census and Bernardakis for the earlier years (1859-
78), Cheston, Samuelson and Tsoukalas for the middle ones (1882-99) and the 
Annual Statistical Yearbooks for later on (which give prices for 1914 and 
1920-38, and the rate of change of the cost of living index which has been used 
to estimate the 1915-9 figures). Finally, some information has also been tak
en for the later years from the Economic Yearbook of Greece (1936). 

Obviously the reliability of the figures is high only for the later subperiod. 
For the earlier and middle ones it must be pointed out that the imputations 
have been based on the effort to minimise average errors. 

The adoption of the prices in question permit the estimation of the value of 
production of each type of meat. Then, the values are added up for the total to be 
derived. This, when all four subtotals are given is straightforward. When, how
ever, one or more estimates are missing the subtotal derived by adding up the 
figures given in each case has been marked up in accordance with the relative 
shares of each in the total in nearby years. Ultimately then estimates have been 
made for 1859-65,1873-5,1877-8,1882-5,1887-1904,1911-2 and 1914-38. 

1. These distinctions are not made for buffaloes whose small numbers imply that any error 
made on account of them is insignificant. 

2. Agr. Census; Mansolas; Bernardakis; Vlassis; Livestock Breeding Statistics. 
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b. Dairy Products 

i. Volume of Production 

1. Milk 

Estimating the second item in Table Β is a bit more complicated than the 

first as milk, besides consumed fresh, is also used to produce cheese and but

ter. In addition, one notes two types of cheese while in the context of their pro

duction butter is again produced. Milk is produced by sheep, goats and cattle 

(cows and buffaloes). In all cases what is necessary to estimate production is 

the percentage of the animal's capital stock milked and its average production 

of milk. These can be multiplied to determine a coefficient which, in turn, 

when multiplied by the total capital stock gives total milk production of the 

particular animal. As might be expected available data regarding the two mag

nitudes required are not encountered often. Thus, use has been made of what 

exists and imputations have been made for the other years. These are based not 

only on the available data but also on a series of plausible assumptions regard

ing the manner according to which these magnitudes change and the relation

ships between them. 

The information available is taken from: 

- Sotiropoulos (who cites an estimate regarding the numbers of ewes and 

female goats made for 1859 by the Olympic Committee) 

- Agricultural Census for 1860 (which gives figures permitting the estima

tion of the average production of milk per animal) 

- Tombasis (who gives estimates of milk, cheese and butter production 

permitting the estimation of the input of milk/output ratio) 

- Bernardakis (who gives estimates of average milk production per each 

type of animal) 

- Agricultural Census for 1929 (which gives various relevant data basical

ly used for tests of the plausibility of the estimates made) 

- Annual Statistical Yearbooks (which give various data regarding the to

tal number of all animals milked in 1932-8 and the total production of 

milk; of these, the first total has been disaggregated by use of a trial and 

error procedure based on detailed data given by the following source 

mentioned) 
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-Livestock Breeding Statistics for 1962 (which gives the percentage 
milked of each animal; these figures are given per territory; in addition 
those used are the ones referring to the indigenous and non-genetically 
improved breed while the distinction regarding the method of rearing 
used, i.e. nomadic, semi-nomadic etc. is also taken into account) 

- Statistical Summary for 1954 (whose data are used for the test of the plau
sibility of the estimates made). 

The peculiarities of each animal make for slight differences in what infor
mation is necessary in each case although they do not affect the procedure 
used which is essentially the same for all animals. In regard to these peculiar
ities, the differences are between small and large animals. They basically stem 
from the fact that earlier on cattle were mainly used for labour purposes and 
not to produce milk. Probably on account of this, data available for the milk 
production of large animals are fewer than those for small animals. This has 
resulted in more imputations being made in this case than in that of small ani
mals. 

As can be seen, the sources used are, on balance, quite reliable. Thus here 
the question of the accuracy of the figures is not posed because of doubts re
garding the sources but because for the earlier years there are simply too few 
data available in them. This leads to the necessity to make quite a few assump
tions regarding the changes in the magnitudes in question. These assumptions 
have been made in such a manner as to minimise as much as possible the av
erage error and this must be kept in mind when regarding annual estimates. In 
this context it is felt that the estimates are plausible and do not lead to serious 
errors. 

The estimation of the total of milk production is, of course, a simple mat
ter when estimates are made for the production of all animals. When some are 
missing, the subtotals that can be derived are marked up in accordance with 
the share in milk production of each type of animal in nearby years when all 
figures are available. At the end, estimates are made for 1859-65, 1873-5, 
1877-8,1882-5,1887-1904,1911-2 and 1914-38. 

2. Cheese, Butter 

The quantity of milk produced must be disaggregated in two subtotals: that 
consumed fresh and that used for the production of cheese and butter. Thus 
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here the following ratios are necessary: 

- ratio of milk consumed fresh to total production (for each animal type; 
this permits the estimation of the total quantity of milk used for cheese 
and butter making), 

- input (of milk)/output (of each product, i.e. of soft cheese, hard cheese, 
butter) ratio, 

- input (cheese)/output (butter) ratio, 
- ratio of soft cheese to hard cheese production, 
- ratio of cheese to butter production, 
- ratio of butter produced from milk/butter produced from cheese. 

In addition, a coefficient indicating the amount of milk necessary for the 
production of one unit of other dairy products (their weighted average is 
used) has also been estimated from the above. In effect, the procedure used is 
to estimate the amount of milk not consumed fresh and divide it by this coef
ficient. This determines the total weight of all dairy products. Then, this mag
nitude is disaggregated into the three products in question in accordance with 
their share in total production determined on the basis of the ratios cited 
above. 

The data necessary to estimate the ratios in question are given in various 
sources most of which have been mentioned in the context of the discussion 
regarding milk production. In addition, Bickford-Smith, Martin and Papage-
orghiou have been consulted .offering, however, basically qualitative infor
mation which has been used in the context of making the various assumptions 
regarding the changes in the relevant magnitudes. 

The reliability of the magnitudes determined and, therefore, of the esti
mates made is similar to that in the case of milk. Thus, again, one must point 
out that all efforts have been to minimise the average error. 

ii. Value of Production 

In order to make the estimates sought deflators are required for each prod
uct. These are derived on the basis of available data referring not only to them 
but to prices and total values as well. Furthermore, general information re
garding changes in prices and, on certain occasions, the relationship between 
prices given for the different products has also been used. Needless to add 
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that bold imputations have again been made. The sources used are essential
ly the same as those cited in the case of meat (only Martin is added) and sim
ilar techniques as in that case have been used to impute for the missing years. 
Finally, as in that case the reliability of the figures is high only for the later 
subperiod while for the earlier and middle ones it must again be pointed out 
that the imputations have been based on the effort to minimise average errors. 

The adoption of the deflators in question permit the estimation of the val
ue of production of each product. Then, the values are added up for the total to 
be determined. Estimates for this total have thus been made for 1859-65, 
1873-5,1877-8,1882-5,1887-1904,1911-2 and 1914-38. 

c. Poultry 

The products included here are meat and eggs.1 However, separate esti
mates have basically only been given for eggs and these refer almost com
pletely to the later subperiod. For the earlier years only two relevant referenc
es have been found: 

- Agricultural Census: (total value of production is given for 1860) 
- Bernardakis: (who gives exports for 1860-4 and 1873, and an assortment 
of prices, values and numbers referring to the newly born, to animals con
sumed, to eggs produced and to total production, all these probably for 
1874). 

. Of these, the earlier figure has been adopted. As for the total value given by 
Bernardakis, it is so much larger than that for 1860 that one cannot accept it. 

For the later years eggs production is given by the Agricultural Census of 
1929 for this year and by the Yearbooks for 1932-8 (however, those for 1934-
7 are incomplete). On the basis of these figures and capital stock, the quantity 
of eggs produced has been estimated for 1911,1914-28 and 1930-1. Then, on 
the basis of prices given by the Yearbooks, and the deflators implicit in the 
cases both values and quantities are available, first deflators have been imput
ed and then total values derived for the years for which only quantity estimates 
have been made. Finally, all value estimates have been marked up by 40% so 
that a very rough approximation of total value of production including meat 
can be derived.2 In summary then, total value estimates have been made for 

1. Feathers are insignificant and can safely be ignored. 
2. This ratio is based on that implicit in Bernardakis' estimates. 
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1860, 1911 and 1914-38. They are clearly rough approximations of the true 
magnitudes and their reliability, as a result of the procedure used and not of the 
unreliability of the relevant sources, is very shaky. 

d. Hides 

i. Volume of Production 

Hides are produced from all small animals and cattle. They are discerned 
accordingly. In all cases the starting point for the estimation of the relevant 
production numbers has been the number of animals slaughtered for their 
meat. To this the number of other dead animals should be added as most of 
their skins were probably used as well. Thus, here the percentage of the new
ly born animals retained1 can be used in order to determine the number of an
imals that, in principle, are added to the capital stock. This will lead to a hypo
thetical figure for the capital stock of the following year.2 If the actual figure 
is larger, one can deduce that no other deaths occured. If, on the other hand the 
hypothetical one is larger, the difference between the two figures can be con
sidered as an approximation of the number of deaths and therefore of the num
ber of skins that must be added to the starting figure. Obviously these are very 
rough estimates as a number of other important factors which can influence 
the result have been ignored. In fact, bearing this in mind, a progressive scale 
has been adopted to adjust the figures derived by this process when they are 
unusually high. 

The process described has been used in the cases of sheep and goats. In this 
context the data necessary are, to some extent, the same as those used in the 
case of meat production. Thus, there is no need to repeat the relevant sources. 
In addition, one need only mention Bernardakis, who gives the numbers of 
hides produced from lambs, sheep, kids and goats for 1875 (the estimates 
made here and Bernardakis' figures are fairly close). 

In the case of pigs the smaller reliability of the capital stock figures calls 
for the use of another approach. Thus, a simpler procedure has been used. This 
consists of marking up the figure for newly born animals and results in a very 

1. This can be derived by subtracting the percentage of newly born consumed, which was 
estimated in the context of meat production, from 100. 

2. Here imports and exports have been ignored. 
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rough approximation of the number of hides produced. In this respect the per
centage used for the markup has been determined on the basis of the figures 
that are available and very bold assumptions regarding, among other things, 
the death rate. 

Finally, the estimates regarding cattle are essentially made on the basis of 
the method used for sheep and goats. Also, here a distinction has been made 
between the skins taken from younger animals and those from older ones. As 
for buffaloes, their unimportance makes it possible to assume that all relevant 
hides production comes from young animals. 

ii. Value of Production 

As in the case of meat, the total value of production can be derived by esti
mating the value of the skins produced by each type of animal and adding up 
the subtotals. Two subtotals are discerned: that including hides produced by 
small animals, which are assumed to command the same prices; and that in
cluding hides produced from newly bom (i.e. up to 12 months old), young (12-
24 months old) and adult cattle, and buffaloes. 

The magnitudes required to make the estimates are, of course, the relevant 
deflators or prices, of which unfortunately very few are available. In this re
spect figures for prices are given for the mid-1870's by Bernardakis (who 
cites Demathas as his source). These refer to sheep and goats (which are the 
same), lambs and kids (again the same) and cattle. As the same price is given 
for all cattle hides, the distinction according to age has been deemed unneces
sary. Besides this information, inferences and bold estimates have been made 
on the basis of data given by the Agricultural Census of 1860 and the EYG of 
1936 (referring to 1934). In fact, in this latter case a total value of production 
is given for all hides. This has been used to determine a sort of a composite de
flator referring to the total production of hides which, by assuming the rele
vant composition basically unaltered, has been adjusted on the basis of the 
cost of living index and carried back to 1914. Subsequently, by making bold 
assumptions it has been carried further back to 1911. Next, by using the defla
tors derived for 1859-60 and the 1870* s and making similarly bold assump
tions total value can be estimated for the years up to 1883. These estimates 
have then been used to derive deflators referring to the total production of 
hides for these years. Finally, by using what is known about the changes in 
other prices, and the magnitudes determined, a deflator has been imputed for 
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the in-between years. 
As a result of the procedure described above, and by marking up the values 

derived when they are available only for the subtotal referring to small ani
mals , estimates of the value of total hide production have been made for 185 9-
65,1873-5,1877-8,1882-3,1885,1887,1891-9,1911-2 and 1914-38.1 These 
must be viewed with caution, owing again to the lack of available data and not 
to the unreliability of the sources. This is more true for the earlier years and, in 
this respect, it must once again be noted that the efforts made have aspired to 
minimise average error. 

e. Wool, Hair 

i. Volume of Production 

There are similarities between these two products. In particular, they are 
produced by two animals similar between them and whose other products are 
practically the same. In fact, although these are the only products which dif
fer, they clearly consist corresponding items. Furthermore, possibly because 
of the similarities or maybe because of the importance of the two animals all 
necessary data appear in the same sources. Consequently, it should not be sur
prising that the same procedure has been used to derive relevant production. 

Three magnitudes are required here: 
-average production of wool per head, 
-average production of hair per head, 
-percentage of animals shorn. 
These, in conjunction with the capital stock figures determine production. 

Fortunately, this is a case where adequate data appear to be available. In partic
ular, figures referring directly to the average productivities in question, or from 
which these can be deduced, are given by the Agricultural Census for 1860, 
Mansolas, Moraitinis, Tombasis, Bernardakis, the Agricultural Census for 
1929, the Annual Statistical Yearbooks, the Statistical Summary for 1954 (giv
ing figures for the late 1930's) and the Livestock Breeding Statistics for 1962.2 

1. Relevant shares in total production have been assumed stable in the short run. Such mark
ups are not used in the cases estimates are available only for large animals as they consist a very 
small part of the total. 

2. Which is relevant as it is the data for the indigenous and non-genetically improved breed 
that has been used. 
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As for the percentage of the animals shorn, this has been indirectly infered on 
the basis of data taken from the latter of these sources. 

The figures given cover an adequate number of years and permit, in com
bination with various assumptions regarding the change in productivity, the 
imputation of average productivity for all the remaining years. These, when 
multiplied with the capital stock figures, determine total production estimates 
which, given the adequacy of the data and the reliability of the sources appear 
to be reasonably accurate. 

ii. Value of Production 

For value to be estimated a series of prices, deflators and assumptions re
garding the changes in these magnitudes and the relationship between them 
have been used. Relevant figures are given by most of the sources mentioned 
above. In this respect, however, it must be noted that the necessity to make 
various assumptions to base the imputations required for the years data do not 
exist implies that here, as opposed to the case of the quantity estimates, there 
is an added source of inaccuracy. As a result the total value estimates derived 
for 1859-65,1873-5,1877-8,1882-3,1885,1887,1891-9,1911-2 and 1914-
38 although being reasonably accurate are less so than the corresponding fig
ures for quantity of production. 

f. Horses etc. and g. Beehives 

As noted on an earlier occasion, the production of horses, mules and don
keys that is included here is the value of the newly born animals. In this con
text the birth rates of the animals (horses and donkeys) are used in combina
tion with the number of females to determine the number of newly born. These 
are then multiplied by the relevant prices to derive the total value of produc
tion.1 

Overall the estimates made here are quite rough and the values derived are 

1. In effect these animals are treated as capital goods for which the value of production 
equals value added (i.e. no inputs). This is undoubtedly a bit far fetched, especially since the 
same as been not done in the case of working cattle. Still, the lack of alternatives and the need 
for some estimate have led to this approach being adopted while the insignificane of the magni
tudes implies a small error anyway. 
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only crude approximations of the true ones. This is not a result of the unrelia

bility of the sources, as the figures are either taken directly or infered on the 

basis of data taken from the Agricultural Statistics of 1860, Mansolas, Bernar-

dakis, Vlassis, the Agricultural Census of 1929 and the Annual Statistical 

Yearbooks. Instead, it is due to the lack of adequate data, more in the case of 

the prices of the newly born, where bold assumptions have been made, but al

so in regard to their numbers. Still, the insignificance of the totals in question 

implies that the resulting, to the total, error is unimportant. 

The production of beehives consists of wax and honey. Here very few fig

ures exist. These refer to various relevant magnitudes and are given by the Ag

ricultural Census of 1860 (for 1860), Mansolas (for 1873-5), Sergeant (for 

1878), Papageorghiou (for 1911-2), the Agricultural Statistics of 1918 (for 

1917-8), and the Annual Statistical Yearbooks (for 1932-8).1 Total value of 

production estimates have been adopted for these years and derived for 1859 

on the basis of the figure for the number of beehives and the average productiv

ity determined for 1860. These values are obviously taken from reliable sourc

es so any doubts regarding their accuracy have to do with the methods of col

lection of the data. On balance, they must be considered sufficiently reliable. 

(4) The final task is to combine the estimates of the total value of produc

tion of each of the 7 groups appearing in Table Β in order to derive the total 

value of production of Livestock Breeding as a whole. This has been done in 

the same manner as in the case of Agriculture and there is no reason to repeat 

in detail the discussion of the relevant techniques used. 

All estimates referring to the total value of the 7 groups in question have 

been assembled in Table [4/(11)] in the following manner: 

-column (1): Wool & Hair (the figures have been rounded), 

-column (2): Meat, 

-column (3): Hides, 

-column (4): Horses, Mules, Donkeys, 

-column (5): Dairy Products (the figures have been rounded), 

-column (6): Beehives (the figures have been rounded), 

-column (7): Poultry (the figures have been rounded). 

Then: first, the relevant totals have been derived by a simple addition in the 

1. Additional figures are given by Montague-Bell (for 1925) and the Agricultural Census of 

1929 (for 1929) but they have not been adopted as they appear unreliable. 
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cases all figures are available (1860, 1911, 1917-8 and 1932-8); second, 
straightforward imputations, based on the corresponding magnitudes in the 
nearby years, have been made in certain cases where either the missing values 
are small relatively to the total (horses: 1861, 1863-4, 1878, 1883, 1891, 
1894-5, 1897-8, 1904; beehives: 1878; poultry: 1859) or the nearby figures 
permit it (poultry: 1912); third, much bolder straightforward imputations have 
been made for poultry in 1873-5 and 1877-8 (taking into account Bernardakis ' 
estimate and making bold assumptions regarding the stability of the figure); 
fourth, totals have been derived by a straightforward addition for 1873-5, 
1877-8 and 1912; finally, the subtotals that can be calculated for 1861-5, 
1882-5, 1887-1904, 1914-6 and 1919-31 have been marked up by a coeffi
cient derived on the basis, first of the relative shares of each group's value in 
the total during the years this total can be estimated, and second on assump
tions regarding the stability of the composition of the total. 

The total values estimated appear in column (8) of the table. These seem, 
on balance, to be adequately reliable, especially during the latter of the three 
subperiods that can be discerned. Accuracy may be smaller in the cases of a 
few of the specific groups included in the total and the estimates referring to 
them should be viewed with caution if they are used outside the present con
text. Fortunately, it seems that the estimates are more reliable for the most im
portant groups. Thus, the totals, both because of the relative weight of the 
most important groups, but also because of offsetting errors, should be viewed 
with reasonable confidence. In addition, as in the case of Agriculture, reliabil
ity would seem to increase if averages of certain years are considered. Again, 
of course, what is of prime importance is the reliability of the ultimate total 
that will be derived, and in this respect more will be said later. 

d. Total Value of Production of Forestry at Current Prices 

(1) As can be seen when comparing the totals in Table C below with those 
in Tables A and B, the importance of this sector is much smaller than that of 
Agriculture and Livestock Breeding. Possibly on account of this, or maybe 
because here there are more difficulties in collecting data, relevant informa
tion regarding the six groups of products included in the sector is rather scarce. 
As a consequence, value of production estimates have been made for a few 
years only. These appear in Table [4/(111)], while the relative importance of 
the various groups can be seen in the data appearing for 1938 in Table C. 
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TABLE C 
Value of production of forestry products 

(millions drs) 

1860 1938 

Fuel 393.8 
Resin 192.3 
Timber 183.3 
Slaked Lime -
Mastic 34.5 
Sundries 0.4 49.4 

Total 2.2 853.3 

It must be noted that for 1860, whereas a value of production figure is giv
en only for one group, there does exist an estimate for the total value of pro
duction of the sector. Such estimates have, in fact, been made on more than 
one occasions and, because of the lack of other information, they have been 
adopted despite the uncertainties that may exist as to what products are includ
ed in the totals.1 

Annual data for most groups are available for 1923-38.2 These are given by 
the Annual Statistical Yearbooks while in a few cases the Statistical Summary 
for 1954 and Bell-Montague have also been consulted. Even here, however, 
there are occasional omissions or other small discrepancies. These have been 
ameliorated by the use of imputations based on figures given for nearby years, 
or, as in the case of mastic for 1925-8, by the adoption of the average of the ex
port to production ratio determined for the post-1928 years. Furthermore in 
the case of this product, the 1923-4 figures consist of straightforward imputa
tions. 

Most of the sources used here are obviously quite reliable. However, the 
nature of the products must be considered as a cause for caution. 

(2) For the years before 1923 much fewer data are available. However, as 

1. It must be recalled that acorn cups have been included in Agriculture. 
2. For slaked lime no figures are given after 1932 and relevant production has been pre

sumed nil; for mastic, exports are given starting in 1925 and production starting in 1929. 
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in each case there might be a few differences in the sources used, it appears 
better to discuss each group separately. 

1. Fuel 

Two products, firewood and charcoal, are included here and not surpris
ingly very few data are available for the pre-1923 years. Thus, for both items 
only for 1882 (Bernardakis)1 and 1903 (Andreades) are figures given. In the 
second case the author notes that the figures cited refer to marketed output. In 
addition, he mentions an estimate made by Samios regarding the production 
of firewood that does not enter the market (4000000 drs).2 

Besides the above, Bickford-Smith gives figures for 1882,1886 and 1890 
for what appears to be the total consumption of fuel.3 In fact, as in 1882 his 
quantity is almost the same as the total of the firewood plus charcoal quanti
ties given by Bernardakis, it seems that one can adopt his quantities for the 
other two years as well. As for his 1882 value, it is clearly smaller than the to
tal derived from Bernardakis' figures. 

After considering the above, the following figures have been adopted: 
-1882: the average of the two values given 
-1886,1890: Bickford-Smith's figures 
-1903: the total of the larger value given for firewood (Samios' figure has 
been included) plus Andreades' value for charcoal. 

The reliability of the sources used here is undoubtedly quite high as far as 
unofficial publications go.4 Thus, any doubts regarding the accuracy of the es
timates are related to the nature of the activities. In this regard nothing can be 
done. Fortunately, the relative importance of the products implies that what
ever error is made has an insignificant effect on the eventual aggregates deter
mined. 

1. Who cites an article in the official government gazette as his source. 
2. The quantity given by Andreades for charcoal appears very large and has been modified. 

This does not affect the value totals. 
3. The precise term used is: "legitimate consumption of timber for fuel". 
4. Bernardakis, whose publication is the least reliable of the three, cites an official source as 

being used in this case. 
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2. Resin 

In this case five production estimates have been encountered for the pre-
1923 period. These are: 

-1867: Bikelas (value of production) 
-1882,1886,1890: Bickford-Smith (value and quantity of production)1 

-1903: Andreades (value and quantity of production) 
As regards reliability, the same that was said in the case of fuel is relevant. 

The only other source used here is Bikelas, whose data are mostly taken from 
official publications and are therefore quite reliable. 

3. Timber 

Five production estimates are available and another one can be made on 
the basis of other given figures regarding this item: 

-1866: Tax receipts from forestry are given by Mansolas. This figure, by 
assuming that both the tax rate and the ratio of tax receipts from timber to 
the total of tax receipts from all forestry were the same as in 1867 has been 
used to derive an estimate for the value of production 

-1867: Bikelas (value of production is estimated by use of data referring to 
tax receipts) 

-1882,1886,1890: Bernardakis (who quotes an article in the official gov
ernment gazette as his source gives value and quantity of production for 
1882); Bickford-Smith (who gives the value and quantity of the "legiti
mate consumption of timber" for all three years). In 1882 the latter au
thor's figures are a little larger than the former's, probably reflecting the 
excess of imports over exports. Here, Bernardakis' figures have been 
adopted. Then, for the other two years the ratio of the fig?res given for 
1882 by the two authors has been assumed to be valid and has been used 
to adjust Bickford-Smith's figures accordingly. 

-1903: Andreades (value and quantity of production). 
Again the comments regarding the reliability of these estimates are more 

or less the same as in the previous cases. The added feature here is the estimate 
for 1866 which appears reasonably plausible. 

1. For 1886 Bernardakis estimates a quantity of production figure which is very close to that 
adopted. 
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4. Slaked Lime 

Only two estimates are available for this item: 
-1882: Bernardakis (value and quantity of production; he quotes the same 

source as in the previous cases) 
-1903: Andreades (value and quantity of production). 
No additional note is necessary in regard to reliability. 

5. Mastic 

In this case only the subperiod 1914-22 is relevant as previously the island 
where the item is produced (Chios) was under Turkish rule. 

Here, exports are given by the Annual Statistical Yearbooks as being nil in 
1914, a fact that probably reflects the consequences of WWI. Then, no figures 
are given up to 1924. Despite this lack of data, it appears that on the basis of 
latter information one can assume that in normal conditions the internal mar
ket absorbed approximately 60 tons/year. Then, considering the production 
estimates made for 1925-8 on the basis of the exports to production ratio de
termined for the later years, and making certain bold assumptions regarding 
the changes in external circumstances, straightforward imputations have been 
made for 1914-24. 

The reliability of these figures is obviously shaky and the estimates have 
not been used in the derivation of aggregates. They are simply mentioned for 
their informational value. 

6. Sundries 

A variety of items of minimal importance are included here. Relevant pro
duction data are given for only a very few years and not for all the items in 
question, while the sources are generally the same as those mentioned above. 
Besides these, imputations have also been made for 1858-75 on the basis of 
exports data given by Bernardakis and an assumed production/exports ratio. 
As for the reliability of these figures one must be very cautious. Fortunately, 
the insignificance of these magnitudes implies a minimal error to the aggre
gates. 

(3) The totals for 1923-38 have been estimated by adding the values de-
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rived for each group. These appear in column (B7) of Table [4/(ΙΠ)]. It must 

be noted that for this subperiod the figures given for each group by the Annu

al Statistical Yearbooks have also been added. These determine another series 

for the total value of production of the whole of forestry. This appears in col

umn (A) of the table and the figures are smaller than those in column (B7). The 

difference is caused mostly by the inclusion in the present estimates of the 

production of mastic. Here, the totals appearing in column (B7) have been 

rounded and adopted, the other series being cited solely for the information it 

provides. 

For the pre-1923 years the lack of a sufficient number of estimates forced 

the use both of the direct estimates given as well as of the totals derived by 

adding up the values of the groups. Furthermore, on a few occasions straight

forward imputations have been made. In particular: 

-1859: Sotiropoulos (who gives an estimate of the value of total forestry 

production which refers probably to this year, but may consist an average 

of 1858-60) 

-1860: The figure is an imputation based on the assumption that a small 

increase took place between 1859 and 1860 

-1866-7: Figures have been imputed on the basis of the values estimated 

for timber, resin and sundries 

-1875: Mansolas (who estimates total value of forestry production) 

-1882,1886,1890: Totals have been derived by adding the value of each 

group's production. In this context, it has been necessary to impute a pro

duction value for slaked lime for 1886 and 1890 

-1882: Bernardakis (who estimates both value and quantity of total forest

ry production) 

-1882-90: Bickford-Smith (who gives the average of the value of total fo

restry production; this is consistent with Bernardakis' value estimate for 

1882 and includes the value of acorn cups which has been subtracted) 

-1895 (?): Mulhall, whose figure is extremely large in comparison with all 

others noted so far 

-1903: Andreades (who estimates the value of total forestry production on 

the basis of official figures and Samios' estimates). 

As can be seen in Table [4/(111)] column C, estimates have not been adopt

ed for all these years. In addition, those adopted are occasionally the product 

of adjustments between those appearing in columns A and C. 

The reliability of the totals is more or less related to that of the subtotals. In 
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addition, one can presumably consider the errors offsetting and, partially at 
least, cancelling each other out. Fortunately, forestry as a whole is quite unim
portant for the errors made to have any really important bearing upon the ag
gregates derived. 

e. Total Value of Production of Mining/Quarrying at Current Prices 

(1) Twenty seven items or groups of items have been examined and pro
duction estimates have been made for all but one of them. The total value of 
the sector is, however, derived by adding up twenty five different estimates, 
as that for coal has not been included.1 The annual figures appear in Table 
[4/(IV)] while the relative importance of the most significant of the items in 
question can be seen in Table D. 

Two points must be made here: first, the presentation does not follow any 
order of importance because this changed considerably through time; second, 
when a dash appears in the table it implies no production, whereas when a ze
ro appears it implies a negligible one. 

In regard to the estimates two clarifications are necessary. First, in some 
cases they do not refer to the ore extracted from the mine but to a product that 
has undergone some, preliminary at least, processing. Both activities, extrac
tion and procession, were usually undertaken by the same company. For this 
reason, and given the lack of necessary data, any disaggregation of values is 
likely to lead to more inaccuracies. Second, most of the figures up to 1901 re
fer to production whereas the subsequent ones to sales. Again it is the inade
quacy of the existing data that has led to this convention, although it must be 
added that when there are overlaps the figures are, as a rule, sufficiently close 
to each other. 

In general, the following four basic sources have been used: 
- Lidorikis (referring to the years up to 1875) 
- Kordellas (referring to the years up to 1902) 

1. The difficulties in this case are insurmountable. Fortunately, given its use one can as
sume that its production value is included in the corresponding value of production of the rele
vant products. In addition, no estimate has been made in the cases of items included under head
ings such as "various" or "sundries". 
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TABLE D 
Value of production of Mining and Quarrying 

Iron ores 
Iron pyrites 
Zinc ores 
Nickel 
Chromium, Chromite 
Bauxite 
Lead etc. 
Emery 
Magnesia, M/site 
Sulphur 
Pozzuolana 
Salt 
Sundries 
Marbles 
All others 

1860 

_ 

-
-
-
-
-
-

0.4 
-

0.2 
0.1 
0.5 
-

0.1 
0.2 

1911 

4.6 
0.6 
3.3 
0.4 
0.2 
-

6.6 
1.0 
2.5 
0.0 
0.3 
3.2 
-

0.6 
0.2 

1914 

2.8 
2.2 
1.4 
0.4 
0.4 
-

9.8 
0.6 
3.6 
-

0.1 
3.7 
-

0.6 
0.0 

(millions drs) 

1938 

71.3 
108.7 
10.5 
31.3 
50.6 
45.2 

0.1 
2.2 

113.1 
1.0 
3.7 

160.2 
5.6 
6.4 
8.9 

Total 1.5 23.5 25.6 618.8 

- The Bulletin of Mines, Saltpans and Fishing: a Ministry of National 
Economy publication written by Gounaris (for 1903-13) 

- Annual Statistical Yearbooks (for 1910-38). 

In addition, use has also been made of a few other sources. This is basical
ly true for the earlier years as for 1910-38 the data given by the Yearbooks are 
essentially adequate. Thus, for these later years only limited use has been 
made of data appearing in other publications (the most important of which are: 
Lefeuvre-Meaulle, Tsouderos, Haritakis, Bell-Montague and the Economic 
Yearbook of Greece for 1936). 

The data given by the Yearbooks for the latter years refer to the quantity of 
production of all relevant items or groups of items as well as to the value and 
quantity of relevant sales. The total for the sector has been derived by adding 
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up the sales value given for each specific item.1,2 Regarding the estimates' re
liability one must note that given the source used, and taking into account 
what has already been said about the subject, they must be considered of the 
highest possible standard. 

(2) For the earlier years, and despite the fact that the three basic sources 
used are specifically concerned with the subject and are quite reliable, the use 
of additional sources calls for the separate discussion of each specific item or 
group of items. This will follow the order they appear in Table D. 

1. Iron Ores 

a. Quantity Produced 

Four are the most important ores included in this group: siderolite, ferric 
oxide (haematite), bog iron ore (limonite) and ferro-manganese. In addition, 
data have been given for plumbiferous ore for 1890-1901 and, very seldomly, 
for a few other, quite insignificant, ores as well. These have been classified in 
three groups: siderolite and other iron ores, plumbiferous ore and ferro-man
ganese. 

For siderolite etc., data have been given as follows: 

-1872-4: by Lidorikis, Mansolas, Kordellas and Gounaris (for 1872-3 a to
tal has been given and disaggregated) 

-1880-9: by the Yearbooks (one figure regarding the total production of 
siderolite etc. plus plumbiferous ore for the whole decade) 

-1881 : by Bernardakis (the figure given is plausible only if it is considered 
as referring to iron; the corresponding quantity for the ore is an estimate) 

-1887-90: by Law (the figures seem to regard the total of the group) 
-1892: by Samuelson (the figures seem to regard the total of the group) 
-1890-9: by the Yearbooks (one figure regarding the total production of 

1. Excluding coal whose value of production is assumed included in that of various secon
dary products. 

2. In the cases of groups of items the total of each group has been derived by adding up the 
values of the items included in each of them. The detailed presentation of the items included in 
each group appears in the discussion regarding the earlier years. 
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siderolite etc. plus plumbiferous ore for the whole decade) 
-1890-1901: by Kordellas 
-1903-13: by Gounaris (the figures regard sales; there is an overlap here 
with the latter subperiod 1910-38 discussed earlier on). 

For plumbiferous ore figures have been given only for 1890-1901 by Kor-
dellas. Finally, for ferro-manganese, the data are given by the following 
sources: 

-1873-89: by Kordellas (figures regarding the total production for the 
whole subperiod by each relevant mining company; these have been add
ed for the total of all companies to be derived and then, in combination 
with the figure given for 1881-9 by the Yearbooks and certain assump
tions regarding annual production changes, disaggregated for annual es
timates to be imputed) 

-1881-9: by the Yearbooks (one figure referring to the total production of 
the ore for the whole decade) 

-1890-1901: by Kordellas 
-1903-13: by Gounaris (the figures regard sales). 

On the basis of certain assumptions, which have been used mainly to dis
aggregate the totals given on a few occasions for more than one year, these fig
ures have been combined and estimates derived or imputed for the production 
quantities of the total of the group for 1872-1901. In addition, the existence of 
data on sales quantities for 1902 onwards means that an uniterrupted series 
has been determined from 1872 to 1938. 

b. Value of Production 

Data on values or prices are much fewer. Kordellas gives the total produc
tion value of siderolite for 1899. This permits the estimation of a production 
deflator for this year. In addition, he also gives the total value of the produc
tion of one of the relevant ores for all the years of its production up to 1899 by 
the most important mining company. This, combined with the corresponding 
quantity has permitted the derivation of an average production deflator. Final
ly, values are given by Bickford-Smith for 1892 and relevant deflators derived 
from these as well. 
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The estimated deflators have been combined with what is known about 
changes in prices in general and certain assumptions regarding the manner ac
cording to which they change. This has permitted the imputation of an annual 
series for deflators which has led to the derivation of the value of production 
estimates adopted for 1872-1909. 

On balance, the reliability of the value estimates is reduced not by the in
accuracy of the existing data, which have essentially been taken from quite re
liable sources, but from the lack of an adequate number of them and the ensu
ing necessity to make bold assumptions. Thus, although the errors implicit in 
the annual estimates do not seem to be grave overall, the nature of the availa
ble information implies that apparently much more reliable estimates can be 
derived if they are averages referring to a number of years. Still, the annual es
timates appear to be useful approximations of the corresponding true figures 
and when examined in the context of the totals eventually derived the relevant 
errors may, partially at least, offset each other. 

2. Iron Pyrites 

For the 19th century Kordellas notes that the only ore containing iron py
rites had a higher content of lead and it is therefore better to be examined in 
that context. For the 20th century two relevant mines are cited by Gounaris. 
The first was situated in the north in the territories liberated after the Balkan 
wars. Thus, the only relevant to the subperiod production originated in the 
second, which commenced operations in 1908. Relevant sales quantities re
ferring to the pre-1910 years are therefore only given for 1908-9 and by adopt
ing the implicit deflator for 1910 the corresponding value has been estimated. 
These estimates can be considered quite reliable given the reliability of the 
source (Gounaris). 

3. Zinc Ores 

a. Quantity Produced 

Four items are included in this group: two unprocessed ores (calamine or 
zinc carbonite or smithsonite and sphalerite or zinc blende) and their pro
cessed forms (calcined or smelted calamine and mixed lead & zinc oxides). 
Data, however, are given separately for the two unprocessed ores only up to 
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1901 (quantity). Starting in 1903 their total is given. In addition, data regard
ing mixed lead & zinc ores are given separately only starting in 1928. Thus, 
the discussion of this item is not relevant here. 

Production data are given for only a few years. Specifically, regarding the 
ores (calamine and sphalerite) the sources used are: 

-1876-89: Kordellas gives the total production of calamine plus mixed ox
ides of zinc, iron & lead1 and of sphalerite by the largest mining compa
ny for all these years; in addition he gives the total production of all zinc 
ores for these years 

- early- 1880s: Bernardakis (the year the figure refers to is not specified; the 
figure appears to refer to calamine) 

-1880-9, 1890-9, 1900-9: the Yearbook gives relevant totals for each of 
these decades for the total of all zinc ores 

-1887-90: Law gives annual production of sphalerite 
-1890-1901: Kordellas gives annual production of calamine (which was 

nil), mixed oxides of zinc, iron and lead (nil in all but two cases), and 
sphalerite for these years 

-1903-9: Gounaris gives annual production of all zinc ores. 

By comparison, for calcined calamine, the sources used are: 

-1876-89: Kordellas gives total production for all these years 
-1887-90: Law gives annual production figures for these years 
-1890-1901 : Kordellas gives annual production figures for these years 
-1910: Gounaris gives relevant sales. 

The figures given, despite the occasional inconsistencies, seem to provide 
adequate information for annual estimates to be made or imputed for 1876-
1909. In this context various assumptions have been used based on the figures 
available and on qualitative evidence provided by some of the relevant au
thors. The total quantities that have subsequently been derived and adopted 
appear, on balance, to be fairly good approximations of the true figures, the 
possible exceptions regarding only a very few years. The sources from which 

1. This is an ore and not the metallurgical product "mixed lead and zinc oxides" cited earli
er on. 
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the data have been taken are quite reliable so any errors have to be attributed 
to the methods used. These errors are expected to be reduced in the course of 
subsequent aggregations while they are also smaller in the case averages are 
used. 

Quantities have also been tentatively imputed for 1872-5. These have been 
determined on the basis of certain average value figures given by Demathas 
for the early- 1870s and imputed deflators and are obviously less reliable than 
the later figures. 

b. Value of Production 

Data on values and prices are much fewer. Thus, besides Demathas' figure 
cited above (for calcined calamine), Kordellas gives the total production val
ue of the ores in question and of calcined calamine by the most important min
ing companies for the whole subperiod 1865-99, as well as the value of pro
duction of each item by each mining company for 1899. These permit the 
estimation of various relevant deflators and, in combination with relevant as
sumptions regarding their rate of change, they also permit the imputation of a 
weighted average deflator referring to the total production of the group for 
1872-1909. Finally, the deflator thus derived permits the estimation of total 
value for the group. 

The reliability of the value estimates again hinges more on the metho
dology used and less on the accuracy of the data which have basically been 
taken from reliable sources. Thus, what was said in previous cases is also 
relevant here.1 

4. Nickel Ores 

All indications are that relevant production was nil in the 19th century and 
either nil or negligible in the early years of the 20th. Thus, the only figure re
garding production in a year before 1910 refers to 1909 and is given by Gou-
naris. Here, a deflator has been imputed on the basis of that implied for 1910 

1. One could possibly ask whether there is any double counting involved here, as the prac
tice has been to add the production of the ores to that of the relevant metallurgical products. In 
this respect it suffices to note that it appears that the data given for the ores refer to quantities 
sold as such and not processed. 
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and value has been derived. As for its accuracy one can only point out the re
liability of the source and the plausibility of the assumption leading to the 
adoption of a deflator. 

5. Chromium, Chromite 

a. Quantity Produced 

There is some confusion in the earlier years between these two items, as the 
names appear to be used interchangeably. As a result, it has been considered 
necessary for estimates to be made for both items in the years up to 1901, 
whereas starting in 1903 it has been sufficient to make estimates only for chro
mium (the metallurgical product). 

For the earlier years data have been given as follows: 

-1870-5: Lidorikis, Mansolas and Bernardakis give various relevant pro
duction and exports figures which have been used to make the annual es
timates adopted 

-1887-90: Law gives annual production of chromium 
-1890-1901: Kordellas gives annual production of chromite1 

-1903-9: Gounaris gives annual sales figures for chromium (actually for 
up to 1913); Lefeuvre-Meaulle gives the 1906 exports of chromium and 
an annual production average for an unspecified number of years. 

These data appear to be quite reliable given the sources they are taken 
from, while special assumptions for the determination of annual estimates 
were necessary only for 1870-6. 

b. Value of Production 

More figures than usual are available for prices, deflators and values in the 
case of the present items. The sources used are: 

- early-1870s: Demathas gives annual average value of production; Lido-

1. The 1890 figure given by Kordellas is almost the same as that given by Law. This is a 
good example of the confusion between the names cited above. 
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rikis gives figures for the price of the ore; Mansolas and Bernardakis give 
some exports values (which in combination with the corresponding quan
tities allow the estimation of relevant deflators) 

-1899: Kordellas gives value of production 
-1906: Lefeuvre-Meaulle gives the value of exports. 

The figures available, in combination with those for the post-1909 years, 
permit the estimation or imputation of relevant deflators for each year a pro
duction quantity has been estimated. Thus relevant value of production has 
been derived. These estimates appear to be more reliable than is usually the 
case in this sector as here there are quite a few more data available, in quite re
liable sources, for prices and values. Thus, on balance the assumptions made 
here are less bold than usual. 

6. Bauxite 

As relevant production became important only after 1923 nothing need be 
noted here in the context of the discussion of the earlier years. 

7. Lead, Silver, etc. 

a. Quantity Produced 

The items included here are: scoriae (dross),1 argentiferous galena 
(glance), sulphurous lead, mixed lead oxides & lead monoxide and silver 
(whose production was negligible). Available data have been classified in two 
major groups: (a) Scoriae/argentiferous lead/ingots and (b) plumbiferous 
ores. The sources relevant and the years they refer to are: 

-1866-73: Mansolas gives annual exports figures for the subperiod and 
production for 1866 (probably) and for 1874; Lidorikis gives an annual 
average production estimate for lead (it is possible that this refers to 
1866-74 and not to 1866-73) 

-1875, 1881, 1884: Bernardakis gives various relevant exports figures 
(1875,1881) and one for production (1884) 

1. These were the leftovers from ancient mining operations. In particular, as a result of 
primitive smelting methods what remained had a high content of lead. 
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- middle-1870s: Cheston gives an annual average estimate of lead produc
tion for an unspecified number of years 

-1887-90: Law gives annual production figures for lead 
-1865-73, 1873-89 and 1876-89: Kordellas gives the total production of 
each specific item per company for each of these subperiods 

-1880-9,1890-9,1900-9: the Annual Statistical Yearbook gives total pro
duction of lead for each of these subperiods 

-1890-1901: Kordellas gives annual production figures for each product 
per company 

-1903-9: Gounaris gives annual figures regarding sales of lead ingots. 

From the above it seems that as available data are enough and have been 
taken from reliable sources they permit the derivation of sufficiently reliable 
production estimates. This is essentially true, although quite a few of the data 
for the pre-1890 years are inconsistent between them, this casting some doubt 
on the earlier estimates. Despite this, it seems that even for these years the 
adopted figures are generally accurate. 

b. Value of Production 

As usual, figures available for values, prices and deflators are both fewer 
and a bit less accurate than those referring to quantities. This, however, is one 
of the cases where the situation is relatively among the best. Thus, relevant 
figures are given by most of the authors cited above, as well as by Demathas 
for the early-1870s. These, in combination with qualitative information and 
various plausible assumptions, have permitted the adoption of a series of de
flators referring to all years for which quantities have been estimated. This, in 
turn, has led to the derivation of value of production estimates for the same 
years and a relevant imputation in the case of 1902. 

Overall the values derived appear relatively reliable as the sources used are 
among the most reliable and data availability is sufficient to help reduce the 
need to make unnecessarily bold assumptions. 

8. Emery 

a. Quantity Produced 

The ownership of all relevant mines belonging to the State, which directly 
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or indirectly controlled production, is probably the reason why data exist for 
most of the years in the period under consideration. In most cases these data 
refer to sales. Thus, given that a continuous series can be derived for sales 
much easier than for production, the figures adopted pertain to this magnitude. 
This must be kept in mind although in regard to the pre-1903 years, where the 
rule has been to adopt production figures, there seem to be no important neg
ative effects. 

The sales figures in question have been taken from the Yearbooks. This 
implies that their reliability is high. ' As for the other data, essentially the same 
sources cited in previous cases have been used. 

b. Value of Production 

Relevant deflators have been derived for all years sales quantities are 
available. This has been done by use of information on various prices, defla
tors and values given by the usual sources (Lidorikis, Demathas, Bernardakis, 
Bickford-Smith, Law, Cheston, Kordellas, Gounaris and the Yearbooks) and 
a number of plausible assumptions regarding the changes in these magnitudes 
and the relationship between them. In this respect quite a few interpolations 
have also been used. 

The deflators thus derived permit, in combination with the quantities al
ready adopted, the estimation of values. These must be considered less relia
ble than the quantity estimates, given the use on the one hand of figures that 
are both less reliable and, to some extent, not completely relevant, and on the 
other of some occasionaly bold assumptions. In this context one must include 
the occasional straightforward imputations that have been made when no 
quantity figures are available (1858-9 and 1876-7). Overall, however, it ap
pears that the values adopted are fair approximations of the true magnitudes 
and that only for the odd year they may be some error of some significance. It 
follows then that averages regarding a number of years would reduce any such 
errors. 

1. Another reason for the high reliability of the figures is that because of its control by the 
State relevant production and sales were recorded by official agencies easier. 
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9. Magnesite, Magnesia 

a. Quantity Produced 

Four items are included here: the raw ore; magnesite; and three metallurgi
cal products (magnesia, magnesite in bricks and magnesite powder). Relevant 
production appears to have been consistent since the earlier years, but unim
portant until 1890. The available data are given by the usual sources as fol
lows: 

-1848-88,1889-1900,1901-09: the Annual Statistical Yearbooks give to
tal production of magnesite for the whole of each subperiod 

- pre-1875: Lidorikis gives average annual production estimates both for 
the "earlier" years and for the early- 1870s. 

-1885: Bernardakis (production) 
-1887-90: Law (annual production) 
-1890-1901: Kordellas gives annual production of all relevant items. 

On the basis of the given data a series of annual production estimates has 
been derived. These estimates, on the balance, appear quite accurate, as the 
sources used are obviously among the most reliable. Thus, only in a few earli
er cases there may be some deviation of any importance from the true magni
tude for a particular year. 

b. Value of Production 

The usual sources and methods have been used and annual deflators have 
been derived or imputed for all years for which quantities have been estimated. 
Such deflators have been determined for each product. Relevant values have 
then been calculated and added across for the total to be derived. As usual in the 
case of values the estimates are less accurate than those of the corresponding 
quantities. This is again a result of the fewer data available and the consequent 
necessity for more assumptions and imputations to be used and not of the 
sources consulted, which are essentially the same as those from which the 
quantities have been taken. As usual then it is necessary for one to be more cau
tious with the value estimates, while the relevant error can probably reduced in 
the context of aggregating or if averages for a number of years are used. 
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10. Sulphur, Sulphurous Ores 

These items are not particularly important but they are discussed on their 
own because they have been produced since the earlier years of the period. 
Despite this, relevant data are not available for many of the earlier years, al
though production is cited as taking place. 

In particular, the average production quantity and the corresponding prices 
are given for the early-1870s by Lidorikis; the average production value is giv
en by Demathas for the same period; exports are given by Bernardakis for 
1859-75 and by Mansolas for 1870-3; Bernardakis also gives production esti
mates for 1880,1882 and 1884; Law gives the annual production quantity for 
1887-90; and finally Kordellas gives annual production quantity for 1890-
1901 and the relvant value for 1899. These figures, in combination with vari
ous assumptions, have been used to ultimately derive annual estimates or to 
make imputations of the value of production for the period under considera
tion. These, in general, are among the least accurate such estimates given the 
use of relatively bold assumptions in more, than on the average, cases. Still, the 
effects on the total do not appear to be important enough to cause any concern. 

11. Potter's Clay (Santorin Pozzuolana) 

The same as in the case of sulphur and sulphurous ores can more or less be 
said in regard to the importance of this item. Here again the data given have 
been used to make relevant estimates or imputations for the production of the 
earlier years whereas annual quantities are essentially given after the 1880s 
but not for the early- 1900s. 

Specifically: Bernardakis gives exports for 1859-75; Demathas gives an 
average production value and Lidorikis an annual average quantity of produc
tion and relevant prices for the early-1870s; production quantities are given 
for 1882 and 1884 by Bernardakis, for 1877-90 by Law and for 1890-99 by 
ly.irdellas who also gives the relevant value for 1899. 

Obviously the given figures are fewer than usual and there is thus a great
er need for bold assumptions and straightforward imputations. This results in 
estimates which are less reliable than usual, again owing to the methods used 
and not to the sources the data are taken from. Finally, once again it may be 
noted that the relevant errors are probably reduced in the context of the aggre
gation or if averages are determined. 
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12. Salt 

a. Quantity Produced 

This is another item whose production was controlled by the State, the re
sult being the existence of quite a few, albeit often inconsistent, data. In fact, 
in this regard one must note the existence of figures referring to consumption, 
although it must be pointed out that they are the same as sales when such fig
ures are available for the same years. 

The sources the figures are taken from are the usual, the most important be
ing the following: 

-early-1870s: Lidorikis, who gives the average production of each salt 
pan; Bernardakis, who gives a production quantity presumably for 1875 

-1879-84: Bernardakis, who gives quantity of production for each of these 
years and of consumption for 1879-82; 

-1887-90: Law, who gives quantity of production for all these years 
-1890-1901: Kordellas, who gives quantity of production for all these 

years 
-1900-09: the Annual Statistical Yearbooks give the quantity consumed 
for each of these years. 

Available data are obviously quite dependable given that the sources are 
reliable and production was State controlled. 

b. Value of Production 

In this case the sales price was set by Statute so there is usually no problem 
of the type faced on other occasions in order to determine values. In addition, 
in a few sources total production value figures for a few years are given. These 
are generally consistent with the value estimates derived by multiplying pric
es by quantities for the same years. The sources giving such value estimates 
are Demathas (for the early-1870s), Bickford-Smith (for 1891), Kordellas 
(for 1899) and the Yearbooks (value of consumption for 1900-9). 

Combining the estimates that can be made by multiplying prices and quan
tities with the total values given has led to the determination of a value series 
for most of the years under consideration (1870-5, 1879-84, 1887-1909). 
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Then, by making certain plausible assumptions about the trend, figures have 
been imputed for 1858-69,1876-8 and 1885-6). These are obviously the most 
inaccurate, although on balance they should not be very much off the mark. As 
for all other estimates adopted, they must be considered adequately reliable 
for obvious reasons. 

13.Sundries: TWstone, Ochres, Kaoline (China Clay), Pumice Stone, 
Quartz 

The total of these items appears to have become important only in the 
1930s, so there is nothing to be said in the context of the discussion of the 
present subperiod. 

14. Marbles, Building Stones 

All sources consulted essentially refer to the production of marbles and 
note that, at least until the latter part of the 19th century, it was conducted in a 
very unsystematic manner. This is probably the reason production data for the 
period under consideration are very few. In particular, relevant data are given 
as follows: 

-1860-75: by Bernardakis, who gives export values for all these years and 
quantity for 1875 

- early-1870s: by Lidorikis, who estimated average annual quantity of pro
duction for these years and valued it in accordance with an average annu
al price which he cites (he did this for marbles and building stones separ
ately); by Demathas who gives average annual production value for the 
total of marbles plus building stones' 

- early-1880s: by Bernardakis, who estimates average quantity of produc
tion of the total of marbles, building stones and limestones, as well as for 
marbles alone, presumably for these years 

-1890: by Bickford-Smith, who gives the value of exports for 1890 
-early-1890s: by Georgiades, who estimates consumption of marbles in 
the Athens area 

-1900-2: by Kordellas, who gives data on the production of the most im-

1. The total value derived from Lidorikis' figures is much smaller. 
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portant marble producing companies for each of these years, on the aver
age annual consumption of marble in the Athens area for this subperiod 
and on the retail prices relevant 

-1909: by Martin, who gives the quantity of production. 

Clearly available figures are too few for truly accurate estimates to be de
rived. In fact, it has been necessary to use bold assumptions regarding the re
lationship of exports to production in order to make value of production esti
mates for 1860-75. Similarly bold assumptions have been used regarding the 
relationship of existing figures to value of production for estimates to be im
puted for 1880-2, 1890-2 and 1900-2. Finally, straightforward imputations, 
based on the trend observed in the estimates made, have been made for 1858-
9,1876-9,1883-9,1893-9 and 1903-9. The reliability of these figures is clear
ly not satisfactory, as the methods used have obvious shortcomings. Thus, 
these figures can only be useful in the context of the total of the sector where 
the aggregation process reduces the effect of any error involved. 

15. Others 

Finally, the production of all other, less significant, items has been derived 
along similar lines and from figures taken from essentially the same sources. 
These items include: copper, manganese, antimony (stibium), lead monoxide 
(plumbic oxide), arsenic acid & low content by-products, plaster, asbestos, 
steatite (soapstone, talc), various mixed sulphides, bitumen & pitch (tar) & 
mineral oil & petroleum, coal (lignite, coke etc.) and millstones.1 

(3) The total production value of the sector has been derived by adding up 
the value of each item or group estimated in accordance with what was said 
above. In this context it was necessary to make a number of straightforward 
imputations in some cases where, although data was missing, production was 
known to have taken place. This, in effect, is equivalent to what has already 
been done on certain occasions and discussed in the context of the preceding 

1. Besides these items, which have been separately cited in the various sources, one must al
so note the references to items not specifically named but included under headings such as "sun
dries", "various" etc. These cannot be examined on their own as different items are included 
each time, some of which are among those discussed separately. 
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presentation. In particular, all such instances are those in which the figures in 
Table [4/(IV)] appear in parentheses. 

Overall, the reliability of these estimates appears to be of an acceptable 
standard, as the basic data have been taken from quite reliable sources.1 Of 
these data, those for quantities are the most reliable. By comparison, those for 
values, essentially because fewer relevant data are available and, as a conse
quence, a necessity to make various assumptions exists, are less so. Still, it can 
be asserted that in the context of aggregation offsetting errors will, as a rule, 
reduce the total error in most cases. Also, averages for a number of years can 
be used to reduce the error that may have remained in some occasions. 

f. Total Value of Production of the whole of the Primary Sector at 
Current Prices 

(1) The final step in the process is the aggregation of the production value 
of each industry so that the corresponding total of the Primary Sector can be 
derived. In this respect the procedure followed is the same as that described in 
the case of agriculture. In particular, the totals estimated for the 4 industries 
examined have been assembled in one table and, when figures exist for all of 
them, they have been added across. When, on the other hand, some figures are 
missing, imputations have been made in accordance to the relevant industry's 
imputed share in the total. 

Unfortunately, such imputations cannot be made for the missing values of 
the fifth activity included in this sector, i.e. for fishing. In this respect, as can 
be seen in Table [4/(V)], where all the relevant figures have been assembled, 
the data available regarding the activity are not enough to permit any esti
mates being made pertaining to its production. 

(2) As noted above, all relevant total value of production figures have been 
assembled in Table [4/(V)]: for agriculture in column (1); for livestock pro
duction in column (2); for forestry in column (3); and for mining and quarry
ing in column (5). These figures are precisely those appearing in the specific 
table referring to each activity save for being, when necessary, rounded. In ad-

I. Reliability is enhanced because most mining products both go through the market and 
were produced by a small number of companies. 

138 



dition, the very few figures available for fishing1 have been included in col
umn (4). 

It can be seen in the table that figures regarding agriculture and mining & 
quarrying have been derived for all the years in the period. Bearing in mind 
that fishing estimates have not been included in the totals appearing in column 
(6), it follows that the necessity to make imputations exists only in the cases of 
forestry and livestock breeding. 

The first step of course, i.e. before proceeding to make these imputations, 
has been to calculate the relevant total value of production (excluding fishing) 
for the years figures exist for all 4 activities. These are 1859-60,1875,1890, 
1903 and 1923-38, and for them it is possible to derive the ratio of each partic
ular industry to the total. These ratios have actually been derived for forestry 
and livestock breeding and they have been entered in columns (7) and (8) re
spectively. 

Next, the imputations for forestry have been made. In this respect, as can 
be seen in the table, the significance of the industry during all the years in 
question has been quite small. Thus, the relevant ratios vary from 0.02 to 0.03, 
the first magnitude being the one attained most often. As a consequence, it ap
pears that very little harm has been done by adopting a ratio of 0.02 for all the 
other years in the period as well. This, considering the very few observations 
available for the earlier years, seems to be a bit bold but, even in the cases an 
error may have been made, its effect on the total will be negligible. Still, as it 
appears that the adopted ratios might not provide value of production esti
mates that are very accurate in all cases, it has been considered appropriate 
that no figures be imputed in column (3). On the other hand, even in the case 
of a 50% error in the ratio adopted, i.e. assuming a true ratio of 0.03, the effect 
on the aggregate will be minimal. 

The advantage of the adoption of the forestry ratios before those of live
stock breeding is that it facilitates the estimation of the total value of produc
tion, as defined here, for a number of years for which figures for the three oth
er relevant activities are available. This has been done by marking up the totals 
of these activities by 2%2 and, as can be be seen in the table, the estimates 
made refer to 1861-5, 1873-5, 1877-8, 1883-5, 1887-9, 1891-1902, 1904, 

1. These include the total of fishing from ponds and the open sea. 
2. This is not the same as estimating forestry as being 2% of the total of all 4 activities, but 

one can get away with it given the small magnitudes involved here. 
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1911-2 and 1914-22. 
At this point, what still remains is to impute the relevant ratios referring to 

livestock production and then to estimate the corresponding totals. In this con
text, it can be observed from column (8) that it seems that the movement of the 
ratio of this production to the total adheres to a rudimentary cycle. This is not 
to say that actual production follows a cycle, as what is manifested in the table 
might be a reflection of the cycle inherent in the production of some other 
item. That subject, however, need not be pursued here. Thus, for the present 
purposes it suffices to note this apparent behaviour of the ratio and to use it as 
a basis fjor the imputations' of the relevant ratios for the years for which they 
are not available. These, as can be seen from the table, are 1858, 1866-72, 
1876,1879-81,1886 and 1905-10, while the ratios imputed have been based 
not only on the cycle they appear to follow but also on the general trend of the 
magnitude, as suggested by the size it attains in the nearby years. This rules 
out violent short run variations, a fact that should be kept in mind. Having im
puted the relevant ratios, the final step is to apply the formula used in the case 
of agriculture2 to derive the total value of production estimates. Here, howev
er, it must be added that in 1866-7 and 1886, figures are available for forestry, 
whereas for all other years they are not. As a consequence, in the second of 
these instances, the formula is modified, so as for (P) to consist of the total per
taining to both activities. This implies that the implicit value determined re
gards the total of livestock and forestry production (as in the case of the impu
tations regarding forestry alone, no figures have been entered in the relevant 
columns). Turning to the three years for which a figure does exist for forestry, 
it must be obvious that the imputation is made only for livestock production. 
In addition, it must be noted that in one of these cases for which the total is es
timated, i.e. for 1886, the ratio of forestry to it is closer to 0.01 than to 0.02. 
This is aresult of the rounding of the figures and, essentially because of the in
significance of the magnitude concerned, it can be ignored. 

All totals having been determined, one can ponder a bit on fishing. In this 
respect, as can be seen from column (9), and with the exception of one, appar
ently abnormal, year (1925), the production of this activity seems to have been 
quite insignificant. This on its own is, of course, no reason not to make any rel-

1. All imputed magnitudes, excluding those pertaining to total value of production (i.e. in 
column (6)), are in parentheses. 

2. See footnote 1, p. 92. 
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evant estimates. In fact, according to the latter year figures, fishing appears to 
have been of about an equal significance as forestry for which estimates have 
been made. What is, however, the differentiating factor here is that, contrary 
to forestry, no relevant estimates have been made for any of the years before 
1925. This means that no perspective exists for any backward extrapolation of 
the latter year estimates, no matter how bold they may be. The reasons for this 
lack of earlier estimates appear justifiable given the total lack of relevant ba
sic data owing, in turn, to the nature of the products involved and the particu
lar configuration of the country.1 

(3) The totals determined for primary production must be considered in the 
light of the omission of an estimate for fishing which, although appearing to 
be quite unimportant, consists nevertheless a drawback. In order to counteract 
this one can mark up, by some very small coefficient, the primary production 
total estimated. This can be based on the latter year figures available for fish
ing, as well as on various conjectures which can be made on the basis of other 
considerations, such as the distribution of the population (people living on the 
islands or by the coast would be expected to produce more fish), the percent
age of production going through the market, average consumption per head, 
etc. However, as far as the present estimates are concerned, one can point out 
that the production of fishing, which is quite small in relation to the primary 
production total, is even smaller in relation to GDP.2 As a consequence, the er
ror involved appears to be inconsequential. 

As far now as the totals determined are concerned, it appears that, overall, 
and considering the period they refer to, one can have confidence in them. In 
particular, it must be clear from the preceding presentation of each industry 
that the relevant sources used are as reliable as one can hope for the country 
they refer to. Thus, any problems with the estimates are essentially limited to 
the years data are not available and are basically a result of this lack of data and 

1. There is an exception to what was said about the lack of relevant data. In particular, cer
tain estimates pertaining to one of the activities included in this industry, i.e. sponges' produc
tion, can be made for some of the pre-1925 years. Furthermore, a small number of certain fig
ures are also available for other relevant items on some earlier occasions. These, however, are 
clearly inadequate to base any estimates for the total of the activity in which one can place some 
confidence. As a consequence, they have not been included in Table [4/(V)]. 

2. The first impression conveyed by the existing production figures referring to fishing is 
that they underestimate the real magnitude considerably. 
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of the limitations of the procedures used to impute them. In this context, quan
tities estimated appear, on balance, to be relatively accurate, definitely, in 
fact, more so than prices and the resulting values. As far as values are con
cerned, there are cases, especially referring to earlier years, in which one can
not rule out the possibility that the true figures deviated considerably from the 
estimates made. Here one must count on the possibility that the errors made 
are offsetting and will, therefore, cancel each other out at each subsequent 
stage of aggregation. 

Overall, the whole process according to which the various imputations 
have been made, tends to limit the effects of unpredictable short run changes, 
as the aim has been to be accurate in the long run and to make the smallest er
ror on the average. Putting it another way, the whole process appears to be one 
of capturing the changes due to the trend but not those due to variations around 
the trend (i.e. due to the cycle). These latter movements have, in fact, been in
corporated in the estimates only to the extent that they have been manifested 
in the figures pertaining to the production of various products for which data 
are available. In these cases, it is needless to add that the more important the 
product the lesser the chance for the variation to be hidden completely in the 
aggregation process. 

From the above it follows that if estimates are made for the averages of a 
number of years one can place even more confidence in the resulting figures. 
As for the determination of the annual movements, one can gain more knowl
edge by using in the analysis, in combination with the annual estimates made, 
the monetary figures, which are by far more accurate. 

At this point, it appears that there is nothing else to be added. More, how
ever, will be said along these lines in the context of Chapter 7, i.e. when the 
GDP total is determined.1 

1. In regard to fishing, one can note that the following basic sources have been consulted: 
-For open sea fishing: Bernardakis, who gives exports of, mainly, salted fish for 1859-75, 

and an estimate of the total production of all relevant products (i.e. including shellfish, cephal-
opods etc.) probably for 1875. This, however, is based on per capita consumption and cannot 
be used in the present context; Bickford-Smith, who gives foreign trade figures for bortago and 
dried fish for 1887 and 1889-90; Mulhall, who gives imports figures for 1892 or 1893 and notes 
that their presence suggests the inefficiency of indigenous production; Bell-Montague, who 
gives the data upon which the 1925 estimate is based; and the Annual Statistical Yearbooks, 
and the Statistics of Hellenic Fishing for 1933,1936 and 1938, which give the data on the basis 
of which the latter year estimates have been derived. 
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-For fisheries (ponds): Various data referring to relevant rents paid in the earlier years to the 
State by those exploiting ponds are available in the budgets; figures for production are availa
ble only starting in 1928 in the Statistics of Hellenic Fishing (as above). 

-For the processing of fish: Bernardakis and Bickford-Smith give some figures for the ear
lier years and the Yearbooks and the Statistics of Hellenic Fishing fox the latter ones. 

-For sponges: Bernardakis, who gives the same magnitudes, and for the same years, as for 
open sea fishing; the same author also quotes other sources but the data given are contradicto
ry; Bickford-Smith, who also gives the same data as for open sea fishing; Law, who gives ex
ports for 1888-92; and finally, the Yearbooks and the Statistics of Hellenic Fishingwhich give 
production figures for the latter years. 
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CHAPTER 5 

SECONDARY PRODUCTION 

a. Introduction 

(1) The objective of this chapter is to estimate the net contribution (value 
added) to total output (GDP) of all activities that process primary materials 
and transform them into final products or semi-processed goods which are ex
ported. For the present purposes these activities have been assumed to include 
manufacturing, electricity, gas and water works.1 Of these, manufacturing is 

1. The classification adhered to is based on that used by the National Accounts of Greece, 
1948-70,1972. In particular, in this source the various activities are classified in the following 
manner: 

1. Agriculture etc. (a. Agriculture, animal breeding; b. Forestry; c. Fishing) 
2. Mining and quarrying 
3. Manufacturing (a. Food, drink, tobacco; b. Textiles; c. Clothing and footware; d. Wood 

products and furniture; e. Paper, printing and publishing; f. Chemicals and allied trades; 
g. Stone, clay and glass; h. Basic metal industries; i. Metal manufacture, engineering 
and electric goods; j . Transport equipment; k. Other manufacturing. 

4. Electricity, gas and water works 
5. Construction 
6. Transportation and Communication (a. Water transportation; b. Railroads; c. Other 

transportation and storage; d. Communication) 
7. Wholesale and Retail trade 
8. Banking, insurance and real estate 
9. Ownership of dwellings 
10. Public administration and defense (a. Administration; b. Defense) 
11. Health and educational services (a. Health; b. Education) 
12. Miscellaneous services. 
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obviously the most important. In it are included a large number of industries 
which have been classified in 11 groups, broadly in accordance with the clas
sification presented in footnote 1 of the previous page. 

Important as manufacturing is, no separate total will be derived for it. Such 
an estimation does not require much extra effort but it would serve no purpose 
as the relevant magnitudes referring to the early years would not be compara
ble to those referring to more recent ones, i.e. to the post-WWII period. This 
is a consequence of the fact that the main concern here has been to estimate, as 
accurately as possible, the eventual total derived for all sectors of the econo
my. Thus, in this context there are instances where the value that should have 
been attributed to secondary production has been included elsewhere (e.g. 
metallurgy in primary production).1,2 Therefore, as a result of the procedure 
used, the effect of actions such as that in the example cited above is an under
estimate of the totals regarding secondary production and an overestimate of 
those referring to primary production. Such actions, however, do not affect 
the grand totals which refer to the economy as a whole and whose estimation 
is the main objective on hand. 

Besides the above, another factor differentiating the estimates of secon
dary sector production as defined here and those referring to the post-WWII 
period is the treatment of the construction industry. This, as mentioned in 

Of these, activities 1 and 2 have been classified in Primary Production and are examined in 
Chapter 4; activities 3 and 4 in Secondary Production and are examined in the present Chapter; 
activity 5, although technically should be included here, is classified in Tertiary Production i.e. 
along with activities 6-12, and is examined with them in Chapter 6. 

It should be stressed here that this classification is used as a general guide as detailed adher
ence to it is not possible given the problems resulting from data unavailability in addition to 
those inherent in any examination of such a large period where numerous changes take place. 

1. This is done basically for reasons of convenience as the production figures examined in 
the context of Mining and Quarrying as a rule referto the processed (or semi-processed) prod
uct and not the the ore itself. Bearing this in mind it must be clear that any attempt to disaggre
gate these totals, besides being cumbersome would only yield figures of questionable accuracy 
while not adding anything towards the main purpose of the study anyway. 

2. In other cases the opposite might be done, and some production that should have been at
tributed to another sector might be included here (e.g. the inclusion of electricity, gas and water 
works in secondary production is such a case). At this point it must be noted that it is not possi
ble to determine the precise net effect of these actions upon the two subtotals in question al
though it appears that, on balance, secondary production has been underestimated. 
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footnote 1 on p. 172, will be discussed in the context of the tertiary sector in 
Chapter 6 though, as will be explained there as well, it has been proven inap
propriate to make relevant estimates.1 

(2) An important obstacle faced in this chapter is that systematic data exist 
only for a very few years, i.e. 1921-38. These are available in quite a few 
sources, the most important being the Annual Statistical Yearbooks.2 They are 
classified per industry in a manner broadly reminiscent to that discussed in 
footnote 1 on p. 172. In fact, it is these sources' classification which has been 
adopted as it is here where electricity and gas3 have been included in secon
dary production. 

Accepting then this classification, and recalling that only construction ma
terials ' estimates are included in the construction industry, it is noted that the 
use of the terms "secondary production" and "manufacturing" is, in the con
text of the present study, equivalent. As a consequence, these terms will be 
used interchangeably. 

Whereas for the post-1920 years the existing data are adequate the same is 
not true for the earlier years for which many problems exist. In fact, relevant 
problems stem not only from the lack of data but also from the very sketchy 
nature of those that are available. These problems imply that almost any esti
mate of production per industry is a bold one. 

The lack of data is not due to the lack of interest in the subject by the con-

1. In contrast to the construction industry it must be noted that estimates referring to the 
production of the industry making construction materials have been made in the context of the 
present chapter. However, as no production estimate regarding the total of the construction in
dustry is derived neither here nor in Chapter 6, it must be stressed that a problem does exist in 
respect to the subject of this industry and the construction materials industry in general. It must 
be added that no effort to sidestep the problem appears to be effective either, as of the various 
components of the relevant total value added only the estimation of construction materials, and 
this not adequately so, certainly not to an extent to permit the use of markups or any similar tech
niques, can be made. On the other hand, the value attributed to the other factors involved, i.e. 
wages and salaries of workers, engineers, architects etc., cannot be estimated. Their omission 
clearly implies an underestimate of the relevant totals. Here, of course, a mere reference to the 
problem is made, as it will also be discussed in the context of the next chapter. 

2. In addition, a particular reference must also be made of Zolotas' book (1926), pp. 143-
172. 

3. No figures regarding water works are mentioned. 
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temporaries, as most such authors who discussed the country's economy, usu
ally under the title of "material progress", were concerned with the develop
ment of "industry". In fact, as noted in chapter 3, it is these discussions by con
temporary authors that are the basic sources of data for the pre-1921 period. 
These, in spite of their inconsistencies and inadequacies, provide the basis of 
the estimates made.1 

(3)During the period considered Greece was largely an agricultural coun
try and only a small percentage of her total output was produced in the secon
dary sector. Furthermore, a considerable part of this output, e.g. that referring 
to certain food processing activities and metallurgy, has been included in the 
estimates regarding the primary sector, while the production of certain secon
dary activities can be approximately estimated on the basis of a markup on the 
corresponding primary product (i.e. tobacco). It follows that one can assert 
that since of the small, relatively to the primary production, relevant here to
tal a considerable part can be estimated in one way or another, what will re
main eventually unaccounted for does not seem to be beyond the limits of ac
ceptability, at least in the context of a study of this nature. This unaccounted 
total, i.e. the error that cannot be avoided, is even less important than what 
would appear at first sight, when one considers that the magnitude of interest 
is value added and not total value of production. 

The assertion made above regarding the overall nature of the Greek econ
omy, despite being "common sense", must, at least in general lines, be quali
fied. This becomes even more necessary as some contemporary authors ap
pear to have a tendency to overemphasize the progress that took place starting 
in the 1870s in industry. A good example of this seems to be the discussion by 
Sergeant2 who in a brief presentation of the country's industrial progress, in 

1. The most important of these sources are: Mansolas (1867), pp. 101-123; Demathas 
(1876); Digenis (1877), pp. 28-31; Moraitinis (1877), pp. 294-357; Mansolas (1876c) and 
(1878), pp. 95-104; Sergeant (1878), pp. 136-140; Bernardakis (1885), pp. 48-55; Skiadas 
(1891), pp. 22-3; Mulhall (1896), p. 277; Thery (1905), pp. 105-115; Lefeuvre-Meaulle 
(1916), pp. 48-62; Tsouderos (1919), pp. 154-195; Zolotas (1926); Haritakis (1929), pp. 225-
243. In addition, a much more recent publication which will be referred to frequently is Anas-
tasopoulos (1947), while quite a few other sources will also be cited occasionaly. 

2. (1878), pp. 136-140. 
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which he cites a number of authors as his sources,1 concludes that while up to 
1869 "Greece was still selling her raw materials and buying them back in a 
manufactured form", since then the situation improved dramatically. To illus
trate this he cites the existence of 112 factories using steam as their motive 
force and estimates total value of annual "industrial" production at 
166000000 drs. 

Actually these figures, if seen superficially, do not contradict Sergeant's 
conclusion. However, when one realises that they include a large number of 
olive-oil presses, flour mills and wine presses, i.e. agricultural industries 
whose production is included in the primary and not the secondary sector, it 
becomes apparent that the nature of the economy was indeed as characterised 
above. 

This, fortunately, is not all. Thus Skiadas2 admits that Greece cannot be 
considered an industrial country. In this respect he notes that only "light" in
dustries exist in the country. Once again flour mills and wine and liquor mak
ing are cited as examples while, in addition, beer, soap making, cotton spin
ning and weaving are mentioned as consisting the bulk of the sector. It must 
be added that the author also stresses the lack of relevant production data in re
gard to these activities. 

Another good, in broad lines, account of the country's economy which 
supports the characterisation of its nature accepted here is given by Mulhall.3 

The problem with this author's data, as noted at an earlier stage, is that the ex
act year to which they refer is not always clear.4 Still, these data provide a use
ful general guide and almost certainly refer to the period around 1890 when 
his book was published. Of his figures the most relevant to the present discus
sion are those given for earnings. These are: Agriculture £ 8400000; Manu
facturing £ 5200000; Forestry etc. £ 900000; Trade £ 2900000; Transport £ 
3000000; House rents £ 1700000; Domestics £ 1100000; Public Service £ 
1900000; Various Professions £ 2500000; Total £ 27600000.5 These figures 
can be better evaluated when the methodology used in their estimation is de-

1. Thiersch, Strong, Leconte and Burnouff for the period up to 1869; Moraitinis for the sub
sequent years. 

2. (1891), pp. 22-23. 
3. (1896), pp. 275-280,377-9,391. 
4. This is a problem with data from some other sources as well. 
5. (1896), p. 279. 
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fined. This is done by Mulhall himself, as follows:1 

"To determine the annual earnings of a Nation, take: Agriculture 60% 
of annual product; Manufacturing 50% of output of mills and artisans; 
Minerals, forestry, fisheries total annual value produced; Commercial 
10% on aggregate internal trade; Transport 10.5% on same; House rent 6% 
on value of houses; Domestic wages 2/3 of house rent; Public service 50% 
of National revenue; Professions 10% on sum of all preceding". 

Leaving aside any comment regarding methodology, it can be seen that 
manufacturing "earnings", for which the definition of the manner they are es
timated can be considered as a primitive attempt to determine value added and 
which include mills, are 19.5% of the total derived. If food industries are ex
cluded,2 the total becomes £ 3550000 and the relevant percentage of manufac
turing earnings to it a modest 13%. 

In addition to what has been said so far, three other indicators can also be 
used to illustrate the relative unimportance of manufacturing in comparison to 
agriculture (or to the primary sector as a whole). 

The first is the comparison of the percentages of the population per occu
pation. In this respect, the figures given by Mulhall3 for the number of people 
occupied in each activity are: Agriculture 900000; Manufactures 90000; 
Commerce 180000; Various 150000; Total 1080000. Here the percentage of 
those employed in manufacturing is 8% of the total of all employed while that 
regarding those employed in agriculture is 80%. 

The second indicator regards the ratio of urban to total population. Here, 
the figures given are:4 urban 300000; rural 1900000; total 2200000. These im
ply a percentage of 14% for the urban population. 

Finally, the third indicator is the total motive force of all steam engines op
erating in the country. This too is given by Mulhall5 at 175000 HP which, at 

1.(1896), p. 11. 
2. Food production is given at £ 3300000. This, according to the author's own percentages, 

implies earnings of £ 1650000. See (1896), p. 277. 
3. (1896), pp. 275,378. It must be pointed out here that the author cites the 1889 Population 

Census as his source. 
4. (ibid), p. 377. These data are also taken from the 1889 Population Census. 
5. (ibid), pp. 376,379. 
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that time, was the second lowest in Europe (i.e. a little larger than Portugal). 
Furthermore, of this total the larger part (135000 HP) refers to steamships (I) 
and the rest to railways. This is obviously not true as the "nil" given for fixed 
industries is inaccurate. Yet, it does indicate the relevant importance of Greek 
industry. 

As a result of what has been said the picture that emerges is that Greek in
dustry was practically non-existent up to the 1860s while it developed consid
erably in the 1870s and in the first years of the 1880s. Then, at least as far as 
one can deduce from Anastasopoulos' year to year accounts, from the early-
1880s to the mid-1890s, and with a short interval in the late-1880s, the econ
omy in general and the industrial sector in particular appear to have been in a 
recession. Finally, from the mid-1890s and up to 1910 indications are that if 
there was any growth at all it was at very low rates, much lower in fact than 
earlier on. It must be noted that this picture emerges for this subperiod despite 
the end of the recession. It has been based on qualitative information. Assum
ing it to be true it must be obvious that the basic character of the country re
mained unchanged throughout the whole of the period preceding WWI, as the 
progress in industry does not appear to have been important enough to alter it. 

Referring to most of this period Thery, using the only data available, i.e. 
those regarding foreign trade, and discussing the subject of Greek industry 
concludes that, as late as in 1904, it was still of a very limited importance.1 Al
so, a bit later, Lefeuvre-Meaulle2 begins his discussion of Hellenic industry by 
flatly declaring that it was still quite underdeveloped. He attributes this to rea
sons similar to those cited by others in regard to earlier periods, i.e. the lack of 
capital, the absence of industrial education and training and political instabil
ity, and adds a few particular to more recent years. These are the appreciation 
of the exchange rate, high wages and emigration.3 

Still later Zolotas, in his review of Hellenic industry, summarizes its evo
lution by asserting that whereas it showed a rapid development between 1880 
and 1895 it slowed down considerably after that, i.e. in 1895-1910. Zolotas 
adds that its rate of growth picked up after 1910.4 Here there is a contradiction 

1. Thery (1905), pp. 110-1. 
2. (1916), p. 48. 
3. Causing a shortage in the labour supply. 
4. Zolotas (1926), pp. 28-31. Notably, the author mentions the same reasons as Lefeuvre-

Meaulle to explain the slowdown after 1895 and up to 1910. 
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with what was said earlier on, i.e. regarding the recession between the early-
1880s and the mid-1890s. Irrespective of this, all indications seem to support 
the "common sense" assertion that throughout the period up to 1910 secon
dary production accounted for a relatively small part of total output.1 This, of 
course, will also be illustrated by the estimates that follow, even allowing for 
the unavoidable inaccuracies inherent in them. 

(4) Up to this point the discussion implicitly referred to an organised and, 
more or less, "mass production" manufacturing sector whose products go 
through the market. This is what was referred to as being practically non-ex
istent up to the 1860s and rather insignificant as a percentage of total output 
afterwards. 

Yet, as is the case in most underdeveloped countries, so in Greece of the 
19th century there existed a domestic handicraft activity. It is mostly the prod
ucts of this activity which, as the economy developed, gradually became pro
duced by manufacturing concerns. 

The issue in question here is whether an estimate of this production should 
be attempted. In this context the limiting factor is obviously the complete lack 
of any data. Thus, any attempt to make such an estimate, even for the most 
common items such as clothes, will have to be based either on hypothetical 
consumption levels implied from a later time period or on some production 
figures of raw materials. The first of these possible approaches will in reality 
reflect population changes and not changes in the level of economic activity 
whereas the second will likewise reflect changes in the production of raw ma
terials (also of trade if imports and exports are taken into account).2 Actually, 
and this is important, even if some approximate estimates could be made, 
these could still hardly be used as an indicator of annual production changes. 
Their use appears to be limited only to giving an idea of approximate average 
production regarding a certain period.3 

Of even more significance is that any estimates of the handicraft activity 

1. This is naturally more true in the earlier years of the period. 
2. It is also possible to make comparisons with another country that was at a similar level of 

development and use these as a basis of estimates. This, however, can only be used for broad as
sertions and not to make specific detailed estimates as those made here. 

3. Despite this, in some instances averages referring to a certain period have been estimat
ed on the basis of existing production figures and used anyway. 
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would seem to be a cause of confusion to the whole structure of estimates 
made. Thus, if such estimates are derived and included for the earlier years, 
then an extra effort must be made to phase them out progressively later on, i.e. 
as industry per se grows and its products substitute for those made in the 
household sector. Clearly overlaps cannot be avoided and this would be an 
added source of error, probably resulting in truely "impressionistic" esti
mates.1 

As a consequence, the choice is between not estimating handicraft produc
tion and underestimating the true figures in the earlier years on the one hand, 
and estimating it and introducing a possible error with the estimates and a sec
ond one when relevant production starts to overlap with orthodox industrial 
production on the other. Here, the less of the two evils has been prefered and 
domestic handicraft has not been estimated nor included in the totals. The ef
fect of this is an underestimate of real output in the country by a certain per
centage, larger earlier on and smaller as time passed.23,4 

b. Total Value of Production at Current Prices 

( 1 ) As mentioned at an earlier point, systematically available data exist on
ly for 1921-38, while the classification used in the relevant sources for their 
presentation is, in general lines, similar to that used in more recent (after 
WWII) cases. As a consequence it has been considered best to adhere to this 
classification in the present study as well. This will facilitate the comparabil
ity of the figures estimated for this subperiod with those referring to the more 

1. From a certain point of view the production of domestic handicraft appears similar to self-
consumption of agricultural products (or any type of products for that matter). 

2. It is not argued that some estimate derived along the above lines is completely out of con
text for some sub-period at least. The time, however, required for this different approach to be 
pursued seems not to be worth its while as it appears to yield disproportionately little to the es
timates made. 

3. In an economy which is in transition, i.e. as proportionately more products enter the mar
ket, its output appears to increase even if this is not true. In this respect, unfortunately only a 
warning of the overestimate of the growth rate can be made. 

4. Of course, if it is felt that a certain figure can be improved significantly one can always 
add some estimate of a particular productive activity to it. 
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recent years, albeit in general terms and basically at the more aggregate lev
els.1 

Given that systematic data exist for the latter part of the period only2 and 
that the classification they are presented has been used as well, it appears con
venient to start the discussion of each industry precisely from this latter sub-
period. Then, in each case the discussion can move backwards in time in an at
tempt first to establish whether relevant production existed and subsequently, 
if it did, to estimate its magnitude. Unfortunately the methods used to this ef
fect have, as a rule, been bold as the available, during the earlier years, bits and 
pieces of information do not offer a sound basis for estimates to be made. Here 
one must add that in this context an attempt has been made to classify all ac
tivities reported in the earlier years in some of the existing, later on, industries, 
even if occasionally definitions have had to have been stretched. This has per
mitted the estimates derived to be broadly comparable and consistent for the 
whole period under consideration. 

As already noted, among the industries for which data exist for the latter 
part of the period there are a few which have been discussed in the context of 
primary production. Despite this, a brief reference to them has also been made 
here, largely because this facilitates the comparison between the various ac
tivities. Naturally, the figures presented in these cases are not included in the 
relevant totals of the groups or industries, whichever the case, so as to avoid 
double counting. 

(2) The ultimate objective is to derive value added estimates. This, depend
ing on the procedures used, can occasionally be done directly. Mostly, how
ever, it has been necessary first to derive total production value estimates. In 
fact, this has been done for most of the eleven major groups of industrial prod
ucts relevant but not for the whole sector whose production has been derived 
by adding the corresponding production values estimated for all the activities 
included in each of the relevant groups. 

1. Allowing for what has already been noted in regard to the subject, i.e. about construction, 
industries classified with primary production, etc. 

2. Special mention must be made here of the 1917 Industrial Census which is discussed in 
some detail by Tsouderos (1919), pp. 155-etc. In this respect it must be recalled that doubt has 
been cast upon the reliability of the figures appearing in it as small concerns are said to have 
been omitted. See Zolotas (1926), p. 33 and Haritakis (1929), pp. 226-243. 
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Annual estimates of the total production value of the groups for which they 
have been derived, and of metallurgy whose production has been added in the 
mining & quarrying total, are shown in Table [5/(1)] at the end of the chapter. 
Their relative importance can be seen in Table A.1 

TABLE A 
Value of production of secondary products 

(millions drs) 

Mechanical Ind. 
Chemicals 
Leather/Tanning 
Constr. Materia-s 
Textiles 
-Yarn and Weaving 
-Clothing 
Foodstuffs 
-Various Veget. oils 
-Confectionary, 
Starches, Miscel. 
Paper 
Tobacco 
Wood 

Metallurgy 

1860 

10.1 
0.8 
8.1 

5.1 

-

-
-

-

1911 

-

1914 

24.0 
20.0 
20.9 
14.0 

54.3 
2.5 

1.0 

16.6 
1.0 

30.9 
6.0 

-

1938 

593.6 
2439.2 
1020.3 
509.5 

3575.8 
40.0 

153.2 

555.0 
433.1 
229.8 
515.0 

68.0 

As can be seen in this table the lack of information in the earlier years is 
quite accute. Li some cases one can be definite about the inexistence of any 

1. The two missing groups are Miscellaneous Industries, for which no estimate has been 
made, and Public Utilities, for which all estimates refer to value added. In addition it must be 
noted that in the case of the Foodstuffs Industry only for two groups have total value estimates 
been made while in the case of the Tobacco Industry the given figures include the value of the 
corresponding agricultural product. 
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relevant production while in others one can be certain about the opposite and 
still be unable to make any estimates. In these cases any imputations made can 
only be based on very bold assumptions. 

In regard to the figures appearing in Table [5/(1)] two notes must be added. 
The first is that they differ from those originally estimated only in that they 
have been rounded. The second is that all values are expressed in the monetary 
unit relevant to each period. In this respect a detailed examination of the rele
vant developments is presented in Part C. 

The second note appears, of course, to be basically straightforward as the 
same practice has more or less been followed in the original sources from 
which the basic data have been taken as well as in the estimates presented in 
the preceding chapter. A special mention is, however, required here because 
in the figures derived for two industries (mechanical and chemical) the factor 
of the change of the monetery unit, conventionally accepted as being effected 
in 1881 (i.e. in the year the country expanded by acquiring Thessaly and a part 
of Epiros) has not been accounted for. The reason for this omission will not 
become apparent in the detailed presentation that follows; it suffices, howev
er, to note that it is a result of the manner according to which certain figures 
have been imputed. In these instances the relevant estimates for which such an 
adjustment is necessary regard 1881-1899 in the case of the mechanical and 
1881-1895 in that of the chemical industry. As for the adjustment made it con
sists of multiplying the original estimates by 0.90.' 

As a consequence of the above, in Table [5/(1)] there exists an additional 
column in the case of the two industries in question where the values before 
being adjusted for the change in the monetary unit have been entered. Need
less to add that the figures in these columns will not be used in the subsequent 
estimation of value added. 

(3) As noted on earlier occasions total production value estimates are gen
erally available for 1921-38. In addition, quantity of production figures are al
so generally available for the same subperiod and from the same sources. 
These are basically the Annual Statistical Yearbooks which implies that the 

1. The precise equivalence was 100 new drachmas =112 old ones. The nature of the esti
mates is such, however, that the slight inaccuracy implied by use of this ratio does not seem to 
create any important additional error. 
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reliability of the data must be considered quite high. In fact, the Yearbooks ap
pear to be the source used by most other publications which have been con
sulted for this subperiod. Of these, the most important are those by Zolotas 
and Katsoules & Christides while use has also been made, to a smaller extent, 
of Bell-Montague, the EYG for 1936, the Statistical Summary of 1954 and 
Mitchell. 

In comparison to the cases examined in chapter 4 the series available for 
1921-38 are less complete as relatively more production data are missing for 
each activity. As a consequence, the need to impute figures is more acute here 
and the estimates derived are, on balance, less reliable than those derived in 
chapter 4 for the same years. 

A second distinct subperiod is 1914-20. Figures for these years have been 
imputed, chiefly on the basis of data available for the benchmark year of 1917 
which have been used in combination with those available for the post-1920 
period. The 1917 figures are given by the Industrial Census of this year which 
has been presented by Tsouderos. Other sources used in formulating the hy
potheses which are necessary in order to make the necessary imputations were 
the Yearbooks and occasionally Mitchell, which have already been cited, and 
the publications of Andreades, Lefeuvre-Meaulle, Anastasopoulos and Harit-
akis. As for the nature of the information in question, this includes the number 
of factories and workers employed, exports, as well as mere descriptions of 
the state of the various activitites. 

The reliabilty of the estimates referring to these years is clearly inferior 
than that of the latter subperiod. This stems not only from the limitations of the 
methods used but also from the shortcomings of the data included in the basic 
source, i.e. the 1917 Industrial Census. These have been discussed earlier so 
here it suffices to point out that, considering the omission of smaller concerns 
from the Census, the figures given are, as a rule, expected to be underesti
mates. 

Finally, the earliest subperiod discerned is 1858-1912. Here available da
ta are very poor, both from the point of view of quantity and quality, and fig
ures have mostly been imputed. The imputations have been based on the frag
mentary data, as well as on the qualitatitve information, that are available in a 
number of sources. Of these the most important are: 

- for the earlier part of the subperiod, i.e. from 1858 to the late-1870s or 
early-1880s: Anastasopoulos (especially the work of R. F. von Zentner 
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and a report by Christides), Mansolas, Demathas, Moraitinis and Bernar-
dakis 

- for the middle part of the subperiod, i.e. from the early-1880s to mid-
1890s: Anastasopoulos, Bickford-Smith, Law and Skiadas 

- for the latter part of the subperiod, i.e. from the mid-1890s to 1912: Anas
tasopoulos (especially the work of Oikonomides), Thery, Andreades and 
Lefeuvre-Meaulle. 

For these years benchmark estimates for most of the activities have been 
made only for the mid-1870s, largely on the basis of the production figures 
given by Mansolas and Demathas. For all other years very bold assumptions 
have mostly been used in combination with all sorts of available information 
and the estimates made essentially consist rough approximations of the true 
figures. As such, their reliability is clearly less not only than that of the figures 
estimated for the post-1913 years but also than that of the figures derived for 
the same subperiod for the activities of the primary sector. 

The question of the reliability of the estimates is of paramount importance 
here as it must be ascertained that the error involved does not deem them use
less or misleading. This question is basically relevant for the earlier of the 
three subperiods discerned, as despite their shortcomings the estimates made 
for the post-1913 years seem to be within the limits of acceptability. In this re
spect, and considering what has already been said in the earlier paragraphs of 
the present discussion, it appears that its small relative share within total pro
duction reduces the effect of the error on the totals and thus does not seem to 
have any significant negative effects at the aggregate level. Furthermore, it 
must be also recalled that this is more true when one considers that the figures 
included in the aggregates are those of value added. 

Regarding the usefulness of the estimates as an indicator of the true size of 
secondary production, one must first note that these are more accurate in the 
case of some industries and less so in that of others. Furthermore, accuracy 
may vary in some subperiods within the same industry. On balance, when one 
considers all factors involved (i.e. the relative share within the sector of the in
dustries for which the "better" estimates have been made, the reliability of the 
qualitative information used, the absolute levels of the magnitudes in ques
tion, the possible effects of offsetting errors etc.) it appears that for most years 
the estimates for the total of the sector may, optimistically, be considered to be 
at the upper limits of grade C. 
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Overall then it appears that, as a rule, the estimates made for the total of the 
sector can be used for the determination of the trend while this ability clearly 
improves if averages regarding a number of years are derived. As for annual 
variations one must be more cautious. Similarly, one cannot generally be very 
confident about the estimates pertaining to the value of production of the spe
cific industrial activities. These can only be considered as crude approxima
tions of the true figures. 

(4) For the picture to be completed a more detailed presentation of the most 
important of the particular industries included in the secondary sector appears 
useful. This follows below. 

(I) Mechanical Industry 

i. 1921-38 

Nineteen activities are included in the relevant presentation of the Year
books. These regard the production of the following items: 1) Nails, Rivets 
etc.; 2) Beds, Bedsteads etc.; 3) Ploughs; 4) Coulters; 5) Copper & Bronze 
items; 6) Lead Pipes; 7) Iron Pipes; 8) Screws (wooden); 9) Weighting Scales; 
10)Safeboxes; 11) Locks; 12) Batteries; 13) Aluminum Utensils; 14) Enamel 
Utensils; 15) Wire Products; 16) Heating Conducts; 17) Heaters (stoves); 18) 
Dry Electrical Cells; and 19) Machinery and Shipping Repairs. 

Production figures, regarding values at least, are given for all years of the 
subperiod for classes 1,2,5,9 plus 10,' and 19. In addition, they are given for 
all years of the subperiod for which serious production actually took place for 
classes 12,13,14 and 16. Finally, it has been necessary to make some impu
tations for classes 3 (1921-2), 4 (1921-6), 6 (1921-3), 7 (1930-3), 8 (1921-5), 
11 (1921-6), 15(1921-30),-17 (1921-33) and 18(1930-33). 

In the latter of these cases the imputations usually3 regard quantities pro
duced. In particular, the figures given for later years have been extrapolated 

1. Here, the total value given for 1921-2 has been disaggregated on the basis of the assump
tion that the two items were produced in the same proportion as in 1923. 

2. In this case a quantity figure is given for 1930 so only the deflator has been estimated. 
3. For classes 7 and 18 only values have been imputed. Of these, the class 7 imputations are 

based on its 1934-8 percentage to the total value of production of the industry. 
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backwards on the basis of all sorts of available information such as the num
bers of factories or relevant concerns, qualitative information about the exis
tence and the state of the relevant activity, the figures given, if given, for 1917 
by the Industrial Census, exports, etc.1 Next, deflators have been estimated. 
This has been done on the basis of the average rate of change of the deflators 
which can be derived in the cases of the classes for which both magnitudes 
necessary, i.e. values and quantities, are available. In particular, this average 
has been used as a guide for the determination of the deflators sought.2 It must 
be noted that certain extreme deflator changes which have been observed have 
not been taken into account in this process. Finally, the values sought have 
been derived by multiplying the quantities imputed by the deflators estimated. 

The total values thus derived when compared with the totals for the indus
try which have been given by the Yearbooks are seen to differ. This is expect
ed for 1921-33, where the inclusion of the imputations for the classes for 
which no figures are given justifies the larger size of the estimated totals. It is 
not, however, expected for 1934-8 where the totals given are somehow larger 
than the sum of the values given by the same Yearbooks for the classes includ
ed in the industry. This suggests some error and the average of the two totals 
has been adopted. 

ii. 1858-1912 and 1914-20 

During these years available information seems to suggest that somehow 
serious production took place in classes 1 (starting in 1874), 2 (starting in 
1866), 3 (starting in 1863), 9 (starting in 1880) and 15 (starting in 1874). In 
this respect some estimates can be imputed for classes 1 (values for 1874, 
1876-85), 2 (values for 1866-85, quantities for 1866-74,1876-85), 3 (quanti
ties for 1863-5), 9 (quantities for 1880-6,1888-1912,1914-20) and 15 (quan
tities for 1914-20; in this case it appears that earlier production is included in 
the figures of class 1). For classes 1 and 2 the 1875 figures for value (class 1) 
and quantity (class 2) are given by Mansolas,3 while for 9 the quantity is giv-

1. The Yearbooks report the relevant findings of the 1920 Industrial Census. These also in
clude numbers of personnel and data regarding the motive force used. 

2. This is not necessarily the best approach possible. It has been chosen because of its con
venience in combination with the small error it entails. 

3. The sources used most often besides Mansolas are F. von Zentner and Christides (cited 
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en for 1887 by Anastasopoulos. Furthermore, indications exist that some pro
duction of the items of classes 4,5,11 and 17 might have taken place but ei
ther the relevant magnitudes seem to have been insignificant or production 
limited to the household or included elsewhere. Finally, estimates can also be 
made for the production value of shipyards (class 19) for 1858-99.1 These are 
based on various figures regarding the numbers of ships produced2 and their 
values, or on relevant figures of total tonnage produced and on estimates of the 
average production value per ton which are available or can be derived for 
quite a few of these years (sometimes per major shipyard). As for shipping 
maintenance, value has been derived by marking up the value of shipping con
struction. 

Excluding the estimates for shipyards, whose production appears to be 
much larger than that of the total of all other classes in the years up to the late-
1870s and then almost equal to it up to the end of the century, it is obvious that 
no estimates can be made for the other classes on the basis of the information 
discussed so far. Fortunately, one can overcome this obstacle by using infor
mation available for what seems to be the equivalent of the total production of 
the industry and estimating the relevant total value directly. This is generally 
given under the heading of machine and tool making, while also relevant is the 
information given under the title of ironworks. In this respect, in addition to the 
sources cited use has been made of earlier ones such as Thierch (cited by Mo-
raitinis), Leconte and About as well as of later ones such as Digenis, Haritakis 
and Tsouderos. The estimates made are quite bold in nature and in many cases 
mere conjectures. Still, they are based on a few production value estimates giv
en for the mid-1870s by Mansolas, Demathas and Bernardakis and on various 
qualitative and quantitative information regarding among others the state and 
evolution of the activity, the numbers and motive force of steam engines of rel
evant factories (workshops being a better term), the numbers of the workers of 
these factories, etc., and thus do have a reasonably sound foundation. 

by Anastasopoulos), Demathas, Moraitinis, Bernardakis, Sergeant, Georgiades, Skiadas, Bick-
ford-Smith, Law, Samuelson, Thery, Oikonomides (again cited by Anastasopoulos), Martin, 
Andreades, Lefeuvre-Meaulle and Anastasopoulos. 

1. Other sources providing useful data particular here are: Leconte, About, Bikelas, Ches-
ton, Mulhall and Panopoulou (who draws information from the Cycladic Archives and from re
ports of the British Consulate). 

2. Almost exclusively sailships. 
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The figures imputed for the total of the industry excluding class 19 on the 

basis of what has been said regard 1858-99. These have been added to those 

for shipyard production (class 19) for the same period to derive total value of 

production for these years. Then, for 1914-20 it appears preferable to extrap

olate backwards the latter totals. This is again based on various information of 

similar nature as that cited above but also on data given in the 1917 Industrial 

Census. Finally, even these bold actions reach their limit when it comes to 

1900-1912. For these years available information is so scarce that no imputa

tions even of limited reliability can be made. 

iii. Reliability 

The subject has been touched upon in the discussion of the secondary sec

tor in general. Thus there is very little to be added here. 

On balance, the estimates for 1921-38 are good. The sources used are offi

cial ones and quite reliable, while when estimates have been made they have 

been based on adequately solid foundations. Thus the figures can be consid

ered to be mostly of grade Β or, at worse, at the limits of grades Β and C. 

The story is quite different for the earlier years. Thus here the best esti

mates are those for class 19 which can be considered to be within the limits of 

grade C, at least for most of the years in question. As for the estimates for the 

total of the other classes these, as already noted, in many cases are conjectures. 

Nevertheless, they have been based on reasonable foundations and plausible 

assumptions and, overall, should not convey a picture which is far from the 

truth. In this respect the error should be minimised when the total for the in

dustry is derived, i.e. when the figures for shipyard production, whose relative 

importance has been discussed, are added. Furthermore, the importance of the 

error is further minimised when value added is estimated, as the relevant mag

nitude becomes smaller and therefore affects the aggregates for the total of 

secondary production and GDP even less. In this case one must also count on 

offsetting errors to alleviate the problem. Finally, the error is further mini

mised if averages for a number of years are used. 

In summary then, the figures appear to be more useful when it comes to in

terpreting the trend but more suspect when the question of annual changes is 

posed. Furthermore, their usefulness increases when they are used in the con

text of a broader aggregate. 
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(II) Chemical Industry 

i. 1921-38 

Eleven activities are included in the Yearbook presentation. These refer to 
the production of the following items or groups of items: 1) Oil from olive 
stones; 2) Soap; 3) Chemical fertilisers; 4)Dyes; 5)Glassworks; 6)Pottery and 
Earthenware; 7)Electric bulbs; 8)Explosives and Ammunition; 9)Turpentine 
oil and Colophony; 10)Flax oil; and 1 l)Various unspecified items. 

Production figures are given for all years of the subperiod for classes 1,3, 
4,8 (only values), 9 and 11. Also values are given for classes 5 and 6 for 1927-
38 and for their total for 1921-6 and quantity for all years for which serious 
production existed for class 10 (and values for all but the first of these years, 
i.e. 1922). Finally, some imputations have been made for classes 2 (1921-3) 
and 7 ( 1921 -5) while the total value given for 1921 -6 for classes 5 plus 6 is dis
aggregated. 

In the case of class 2 the total consists of two items: common and aromat
ic soap. The production of the second is a very small percentage of the corre
sponding total and it is for this item that the 1921-3 figures are missing. Thus, 
the relevant quantities have been imputed by a simple interpolation while the 
necessary deflators have been estimated by assuming that they vary in accor
dance with those implicit in the common soap figures. By comparison, in the 
case of class 7, the inability to ascertain when exactly the sole factory cited as 
existing in 1926 commenced operations has led to the extrapolation back
wards, at a declining rate, of quantity of production, assuming it to be nil in 
1920.' This approach minimises the overall error made. Then, in order to esti
mate value of production, the deflators necessary have been derived on the ba
sis of the rate of change of the general cost of living index and assumptions re
garding the stability of the deflator.2 Finally, the rate of change just cited is 
also used to determine the 1922 deflator of the item produced in class 10, so 

1. What appears certain is that this factory did not exist in 1917. 
2. The use of the general cost of living index, which is quite common in the context of the 

determination of necessary deflators in this chapter, is not the optimum procedure and in some 
cases it has been considered more appropriate to use the rate of change of relevant price index
es. However, as prices are not available for all items, this approach has been used quite often for 
reasons of uniformity and convenience. 
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that relevant value can be estimated. 
Here, additional comments referring to two of the above classes are neces

sary. First, in regard to class 9, it must be noted that the items in question are 
extracts of resin whose production has been included in forestry. Thus, by 
subtracting the value of the resin used in the relevant production process it is 
a simple matter to derive the value added in this activity. Second, a rough in
dication of which items are included in class 11 can be gained from informa
tion given by Katsoules & Christides for 1930-2. In particular, the total value 
of the items they cite differs only slightly from the figures given by the Year
books and the differences can be eliminated when a few adjustments are 
made. As a consequence one can be fairly certain of the items included here 
and make sure that they are not counted twice earlier on.1 

The estimation of the total production value of this industry is a simpler 
matter than in the case of the mechanical industry, as here values have been es
timated for all classes for which production existed. Thus, it suffices to add all 
these values, referring to each class, for the total to be determined. This total 
is consistent with that given directly by the Yearbooks. 

ii. 1858-1912 and 1914-20 

In this subperiod serious production appears to have taken place in classes 
1 (starting in 1869), 2 (whole period), 3 (starting in 1914), 4 (starting in 1860), 
5 (starting in 1871, but not for the whole of the ensuing period), 6 (whole pe
riod), 8 (starting in 1873), 9 (starting in 1914) and 11 (starting in 1870). Here, 
enough production figures can be imputed to permit, in quite a few cases, the 
estimation of the corresponding totals for the industry by a simple addition. 
Specifically: 

-For class 1, production estimates have been made for 1869-76,1881,1885-
92,1895,1899,1901-3,1906-12 and 1917-20. In particular, firstly quantities 
have been estimated by using the average ratio of stone oil to olive oil produc
tion and the olive oil production figures available. This average has been de
rived by using annual 1920-38 data given by the Yearbooks, 1870-5 average 

1. These items are: Castor oil; Oxygen; Diluted acetylene; Carbonic acid; Various acids, 
glues etc.; Hydrogen peroxide, drugs; Dye extracts; Cotton wool; Rochelle salts; Calcium car
bide; Paraffin; and Tar. 
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figures given by Demathas1 and a (plausible) assumption regarding its increase 
through time which can be attributed to the use of more efficient machinery.2 

Next, relevant deflators have been imputed. Here again Demathas' figures for 
the 1870s consist the starting point, while for the consequent years the rele
vant changes in the deflator of olive oil (1885-92), a straightforward interpo
lation (1895-1912) and the changes in the deflators of olive oil and soap (for 
1917-20) have been used as a guide. Finally, quantities and deflators have 
been combined to determine values.3 

-For class 2, production values have been imputed for 1858-76 and both 
values and quantities for 1914-20. In the first case, total value of production 
averages given by Demathas and Bernardakis for the early-1870s, value of 
production figures given by Mansolas for particular factories and referring to 
the same more or less subperiod and exports and imports figures given by 
Mansolas and Bernardakis for 1858-75 have been combined by using plausi
ble assumptions with other data, qualitative or not (such as the number of ex
isting factories) to yield the series of value imputations adopted. For 1914-20, 
the production quantities given for the latter years have been extrapolated 
backwards by assuming a declining production. Deflators have then been im
puted by use of the changes in the general cost of living index, and values de
rived by multiplying the two series. 

-For class 3, production values have been imputed for 1914-20 and quan
tities for 1914-6 and 1918-20.4 Here, the procedure used is essentially the 
same as that in class 2 for 1914-20, the important exception being the exis
tence of the 1917 quantity figure given by the Industrial Census. In fact, here 
the figure must be considered reliable as the known weaknesses of the source 
do not appear to apply because only one, large, factory seems to have existed. 

1. The two sets of data appear to yield consistent results, especially in view of the assump
tion made. In regard to the set pertaining to the latter years "better" ratios have been derived by 
using data regarding year t in the numerator and year t-1 in the denominator. 

2. Other factors that may affect the ratio are rainfall levels, the existence of more relevant 
factories and an increase in the exploitation of olive stones. Of these, the first has been taken in
to account while the second and third have not. Thus, a degree of error cannot be avoided. 

3. Useful data are also provided by Mansolas, but these are mostly relevant to the determi
nation of value added. 

4. Although there are some indications of a possible production of potassium in the earlier 
years (Mansolas) and the certainty of the establishment of a relevant company in 1909 (And-
reades, Anastasopoulos), no estimates have been made for these years. 
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Finally, production is assumed to increase up to 1916 and to decline between 
1918 and 1920. 

-For class 4, production values have been imputed for 1860-93; in addition 
quantities have been imputed for 1914-20 and values for 1914-6 and 1918-20. 
In regard to the earlier years, available information seems to suggest that pro
duction was declining constantly since the early-1880s and that it eventually 
became nil, probably sometime in the mid-1890s. This is probably the result 
of the development in Europe of chemical dyes and their substitution of those 
based on natural materials, which appear to have consisted the production of 
Greek establishments in these years. The sources used here are more or less 
the usual ones and the information in question regards exports of dyes and 
dyeing materials, the number of existing factories and the average annual val
ue of production, of primary materials used and fuel consumed for the most 
important of them operating in the first half of the 1870s. In fact it is these pro
duction values, given by Mansolas, Demathas and Bernardakis, which consist 
the basis of the imputations made for the pre-1870 and post-1875 years. Obvi
ously these figures are conjectures which, however, given all other available 
information do not seem to introduce any significant error in the argument. Ac
tually, these figures appear to be consistent with the value of total production 
of the one large factory operating in 1917 given by the Industrial Census for 
this year. This figure, in combination with what is known about the existence 
of relevant factories implies that production, most probably of chemical dyes, 
is likely to have commenced in 1912. Here, by using the general cost of living 
index once again deflators have been imputed for 1914-20 and quantity pro
duced has been estimated for 1917. Finally, again on the basis of plausible as
sumptions, conjectures have been made for the quantity produced in 1914-6 
and 1918-20 and value has been estimated by multiplying these quantities with 
the deflators already estimated. As for the years in-between, it seems that if any 
production did exist its magnitude must have been insignificant. 

-For class 5, production values have been imputed for 1871-82 and 1918-
20, while in 1883-1917 it appears that no, significant at least, production took 
place. Different average annual production values are given by Demathas 
(540000 drs for the early-1870s) and Bernardakis (450000 drs possibly in
cluding a few later years) and these, in combination with a number of plausi
ble assumptions based on information given by the usual sources, have been 
used as the basis of the imputations made for the earlier subperiod. In fact, the 
subject of glass production has been noted often in the sources examined and 
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it seems that quite a few, mostly unsuccessful, attempts were made to estab
lish relevant factories. These discussions appear to leave no doubts about the 
periods some significant production took place and those it did not, so the on
ly uncertainty regards the figures adopted. As for the imputations for the lat
ter two years these consist extrapolations of the post-1920 figures. Here, the 
lack of any reference by the 1917 Industrial Census in combination with the 
reported existence of a factory in operation in 1909 by Oikonomides is inter
preted as indicating an insignificant production. 

-For class 6, although the existence of relevant production cannot be 
doubted, estimates cannot be made. This is a result of the large number of rel
evant workshops, many based at small localities, in operation. Furthermore, 
there is some confusion regarding the items included in this class as occasion
ally bricks and tiles, i.e. construction materials, are referred to among the 
products of earthenware. In this context, quite a few references of "large" es
tablishments are made in the usual sources. In addition exports values are giv
en for 1860-75 by Bernardakis and the production value of some of the "fac
tories" on some occasions by Mansolas (for 1874 for 1 factory) and Demathas 
(annual average production for the early-1870s for all, i.e. 12, factories). ' The 
overall picture one gets from the information available is that the activity 
probably went into a decline in the 1880s and remained so until at least the 
middle-1890s and maybe until the early-1900s. Then, around 1910 both Oi
konomides and Andreades cite the existence of at least one important relevant 
factory this suggesting that the activity had definitely picked up by then, al
though again there is no reference in the 1917 Industrial Census to provide 
even an approximate magnitude for the value of production. 

-For class 8, value of production estimates have been made for 1873-82 
and 1914-20 while for the whole of the pre-1921 period almost all references 
made regard gunpowder. From information taken from the usual sources it ap
pears that whereas an important factory commenced operations in 1873 other 
powder mills existed earlier on as well. In addition one must note the existence 
since earlier years of a State owned factory which, however, appears to have 
been insignificant and operating with a lot of problems and interruptions. De
mathas estimates the total value of production to have varied between 250000 
and 350000 drs per year in the early-1870s while Moraitinis gives the value 

1. The production average, i.e. 1000000 drs, is confirmed by Moraitinis. 
2. Bernadakis also cites the largest of these two figures. 
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of production of the largest and most important of the relevant factories at 
500000 drs per year, possibly including in his figure the production of an ad
ditional year. On the basis of these figures, and in combination with other 
qualitative information regarding the operation of the large factory in ques
tion, value of production figures have been imputed for the relevant decade. 
After those years there are no doubts that production continued. In fact there 
are signs that it was not affected by the crisis that hit the rest of the economy. 
Unfortunately, production data are again only given quite late in the subperi-
od, i.e. for 1917 by the Industrial Census. In addition these are clearly under
estimates as they refer only to the one large factory in operation. Thus, in or
der to make estimates for 1914-20, the 1921 value of production has been 
deflated by use of the general cost of living index. Then, the values derived 
have been extrapolated backwards under the assumption of a continuous de
crease. 

-For class 9, it appears that no systematic processing of the relevant pri
mary material, resin, and thus no production of the items in question took 
place in the earlier years. Thus, simplifying manners, no estimates are at
tempted for the period up to 1912. Then, regarding the post-1914 period, a 
production figure is given in the 1917 Industrial Census. This, however, is an 
annual average for a number of unspecified years. In addition, exports values 
are also given for 1917 and exports quantity and value of turpentine o;l for 
1914. On the basis of these figures and on the assumption that production was 
larger in 1914-19 than in 1920-25 because turpentine oil was mixed with oth
er substances and used as a substitute for gasoline during the war years, rele
vant quantities have been imputed. Then, finally, the very inefficient proce
dure of adjusting the latter year deflators in accordance with the general cost 
of living index rate of change has been used to determine the deflators neces
sary for the estimation of values. 

-Finally, for class 11, value of production figures have been imputed for 
1870-83 and 1914-20. The items whose value is included here are not, of 
course, precisely the same in these two subperiods (although the figures for 
1914-20 are assumed to refer to the same, more or less, products as those in
cluded in this class in the post-1920 years). In regard to the earliest subperi-
od the values imputed are based on relevant figures given by the usual sourc
es (Mansolas, Dem las, Moraitinis and Bernardakis) and beyond some 
point consist conjectures. The main items included are aromatic waters and 
oils (toileteries) and pharmaceuticals. Relevant production appears to have 
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existed after 1883 as well although the indications are that the activities in 
question were affected by the crisis in Greek industry of those years. Then, 
in 1909, Oikonomides reported a number of items produced by the chemical 
industry that can be included here (oxides, rochelle salts, sulpherous car
bon,1 glycerine). In addition, the information given by Andreades suggests the 
existence of oxygen and acetylene making companies at least since the latter 
part of the first decade of the century. This information does not suffice for es
timates to be made before 1914 however, so relevant figures have been imput
ed only for the latter years. This has been done by extrapolating backwards the 
1921 quantity on the basis of the above, of the very little information given by 
the 1917 Industrial Census and of the assumption of a decreasing production 
as movement is made back in time. Finally, deflators have been imputed and 
values estimated in the usual manner. 

By using the above described estimates as a starting point and by applying 
a series of assumptions based on all other sorts of information available, total 
value of production figures have been imputed for 1858-95 and 1914-20. 

Specifically, and starting with the latter subperiod, the 1917-20 totals are 
derived by adding the figures adopted for each class for which production has 
been assumed to have taken place. Then, for 1915-7 the totals thus derived are 
increased by 10% and for 1914 by a little over 10% in order to account for the 
production of class 1 for which, although no estimates have been made, con
tinuous production is known to have existed. The markup percentage used is 
based on the 1918 ratio of stone oil (from olives) value of production to the 
corresponding aggregate value of production. 

For the earlier subperiod it has been accepted that no, significant at least, 
production, took place in 4 classes. In addition, the same is true for the produc
tion of class 5 for 1883-1912 and for that of some of the other classes for a 
number of various years. Thus, the totals derived include the production of the 
following, in each case, classes: 

-1858-68: classes 2 (soap) and 4 (dyes - starting in 1860) 
-1869: classes 1 (stone oil) and 11 (various items) are added 
-1871: class 5 (glassworks) is added 
-1873: class 8 (explosives/ammunition) is added. 
In this manner estimates have been made up to 1876. After this year the 

1. For which quantity of production is given. 
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gaps in the estimates for the classes have necessitated the adoption of the fol
lowing assumptions in order to make relevant imputations: 

-(i) production increased slowly and gradually up to the early-1880s and 
declined thereafter; 

-(ii) the structure of production remained basically the same, at least dur
ing the earlier years. 

Then, stretching qualitative information to the limit and blowing up the totals 
of the estimates for the classes for which they existed in accordance with as
sumption (ii) and the 1876 ratios, figures have been imputed up to 1883. Final
ly, for 1884-95 the drop adopted is assumed partially balanced by the increase 
in the production of class 1. 

Beyond 1895 it appears that available information is not enough not even 
for this type of estimates. 

iii. Reliability 

As in the case of the mechanical industry the estimates for 1921-38 are 
good. The sources used are official ones and therefore reliable, while data are 
missing for a proportionately smaller part of the total in the earlier years. 
Overall one can consider them to be of grade B. 

Similarly, the estimates made for 1914-20 appear to be adequate, although 
one must point out the likelihood of a slight underestimate given the lack of 
any figures for the production of class 6. This, taking its 1921 ratio to the cor
responding total for the industry as an indication, is insignificant and can be 
ignored. Thus, enough information is available to permit one to consider the 
imputations made, on balance at least, of grade C. 

For the earlier years the same point made above in regard to the omission 
of any estimates for group 6 is relevant. Irrespective of this, it appears that one 
can place more trust in the estimates imputed for the years up to 1876. In this 
regard one can consider them as little better than mere conjectures, especially 
if averages are used. Finally, the figures made for 1877-95, despite being 
based on reasonable assumptions, must be viewed with caution, especially if 
one intends to use them outside the present context. Overall, however, if used 
in the context of the broader aggegates that will be derived, it appears that off
setting errors will tend to cancel each other out and that one can consider them 
as better than mere conjectures. Again, of course, the use of averages will add 
to their reliability, while the inclusion of the one figure given for group 6 may 
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provide a more accurate approximation of the true values involved, should 
one choose to consider this figure reliable. 

(Ill) Tanning/Leather Industry 

i. 192138 

Four activities are included in the Yearbook presentation. These refer to 
the production of the following items: l)Leather for shoe soles; 2)Fine leath
er; 3)Products of mechanised shoemaking; and 4)Gloves. Production figures 
are given for 1923-38 for classes 1 and 2 and for 1933-8 for class 4. Also, on
ly values are given for 1921-38 foi tlass 3 and the totals of values and quanti
ties for 1921-2 for classes 1 plus 2. Thus imputations are necessary only for a 
few years in the case of class 4. They have been made for 1930-2, i.e. for the 
period for which it appears that significant production did take place, and are 
based on the assumption of a sharp decline as movement is made back in time. 
In addition, for purely informative purposes the 1921-2 totals of classes 1 plus 
2 have been disaggregated in accordance with the 1923 proportion of each 
item in the respective total. 

Given the availability of relevant production figures the total value of pro
duction can be estimated quite simply, i.e. by adding across all values. No 
complications exist here. 

ii. 1858-1912 and 1914-20 

Very few available data exist for the earlier years despite the continuous 
reference to the industry by the sources consulted. As a consequence it has 
been necessary to use various available relevant information in order to make 
estimates of production. Even so, it has not been possible to make such esti
mates for all years of the earlier subperiod. In particular, total value of produc
tion figures have been imputed only for 1858-68, 1870-5, 1877-8, 1883-4, 
1886-7,1891-9 and 1914-20 (Table [5/(1)] col. 3c). 

In the case of this industry it has proven helpful to modify the classification 
used by the Yearbooks in the latter years. Thus, classes 1 and 2 have been 
grouped together under the heading of dressed leather; next, raw hides consist 
a second group; finally, classes 3 and 4 are retained. It must be noted here that 
by comparing information given by Bell-Montague and the Yearbooks it ap-
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pears that one can assert that dressed leather produced from raw hides coming 
from large animals is the same item as leather used for shoe soles; also, 
dressed leather produced from hides coming from small animals is that for 
fine leather production. 

Originally two series of data have been used and a number of different se
ries of value estimates determined. These have been derived by employing 
slightly different approaches, depending on the data series used in each case. 
The series estimated are not completely consistent among themselves. 

In the first case the weight of the animals slaughtered and the relation be
tween this magnitude and the weight of the raw hides produced has been used 
as the basis of the estimates.1 In this manner the total weight of the raw hides 
produced has been derived for the years relevant information regarding ani
mals slaughtered is available. Then, by using the available for 1859-75 for
eign trade quantities that are expressed in Weight, the weight of hides availa
ble to the industry as a primary material has been derived for the years of this 
subperiod data regarding both magnitudes, i.e. animals slaughtered and im
ports, are available. Next, by adopting a constant ratio between the two mag
nitudes, relevant figures regarding the total weight of hides available to the in
dustry have been imputed for the years of this subperiod for which only 
imports data exist. Finally, by using the input of hides/output of dressed leath
er ratio cited by Mansolas, the production quantities of the latter of these items 
have been derived for 1858-68 and 1870-5.2 These have been valued on the 
basis of deflators estimated by using data given for the mid-1870s by the usu
al sources. The relevant estimates appear in Table [5/(1)] col 3a. From these, 
the values of imports of raw hides have been subtracted and those of exports 
added. The result are the figures in Table [5/(1)} col. 3b which regard the pro
duction value of dressed leather including the value of raw hides produced in 
the country but not of those imported. 

By comparison, the second approach uses the numbers of animals slaugh
tered. Here no use of foreign trade quantities is possible as the relevant mag
nitudes are given in weight. The value estimates made are based on the prices 
of each type of skin, i.e. depending on the animal it originates, which are giv
en by Bernardakis and have been adjusted accordingly. The estimates made 

1. Relevant information has been provided by the Dept. of Research of the Agricultural 
Bank of Greece. See also, Scott N., Young R. and Nesheim M. (1982). 

2. For 1869 the estimate made is inconsistent with all others and has been discarded. 
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regard the value of the indigenously produced raw hides that are available to 
the industry. They refer to 1859-65, 1873-5, 1877-8, 1883-4, 1886-7 and 
1891-9.' Next, all values thus estimated have been marked up in order to in
clude the production value added in the context of the tanning process. The 
percentages used for this have been determined on the basis of data given 
mainly for the early-1870s by the usual sources and of a series of plausible as
sumptions in which various relevant factors have been considered. The fig
ures thus derived are in Table [5/(1)] col. 3f. 

For 1914-20 a different approach has been followed. Specifically, use has 
been made of the benchmark figures provided for 1917 by the Industrial Cen
sus. Thus, for quantity imputations a gradually declining production has been 
assumed as movement is made back in time, while for deflators, the rate of 
change of the general cost of living index has been used. The figures derived 
appear in Table [5/(1)] col. 3c. 

Unfortunately, the series of total value estimates adopted for the subperiod 
(column 3c) combines figures taken from more than one of the columns cited, 
i.e. which have been estimated in different manners. In particular, for 1858-68 
and 1870-5 the figures adopted are those of column 3a; for 1877-8, 1883-4, 
1886-7 and 1891-9 the figures are those of column 3f; finally, for 1914-20 the 
figures are those that have been entered directly in column 3c. 

The discontinuity between the earlier and later figures (before 1900 and af
ter 1913) cannot be ameliorated. For 1877-8, provisional imports values of 
hides have been added to the column 3f estimates so that they have become 
crudely comparable with the figures for the earlier years. 

In all cases, shoemaking production has been included in the totals. This 
has been done by marking up the estimates already made, and appearing in 
columns 3a, 3c and 3f respectively, by a percentage estimated on the basis of 
information given by the usual sources for the early-1870s and the magnitudes 
implicit in the 1921-3 figures. 

iii. Reliability 

In this case the estimates for the latter years are probably among the best 

1. For the latter of these years, i.e. 1883 etc., all indications are that relevant imports were 
not important. Thus, one can crudely assume that the figures in question also regard the overall 
value of raw hides available to the industry. 
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as the need for imputations is minimal. 

For the earlier years it appears that reliability differs for each of the three 

subperiods distinguished by the procedure used to make the relevant esti

mates. For 1914-20 the existence of a relatively reliable benchmark figure in 

combination with the proximity of the subperiod to the years for which accu

rate data do exist seems to permit one to assert that the estimates are, on bal

ance at least, at the borderline of grades Β and C. For 1858-75, the best esti

mates, i.e. those for the early-1870s, may be considered to be within 

acceptable limits (at the upper echelons of grade C). Optimistically, one can 

adopt this for the whole subperiod, especially if averages are used. Finally, for 

1877-1898, the estimates can only be considered educated conjectures. This is 

also suggested by the fact that, when applied to the earliest subperiod, the pro

cedure used for their estimation seems to give different results than those 

adopted. 

As always one expects the errors to be alleviated in the context of the sub

sequent aggregation. If, however, the figures are seen on their own, the use of 

averages is recommended. 

(IV) Construction Materials Industry 

As can be seen in Table A no relevant estimates have been made for the 

earlier years. In fact, for only one of the 6 classes included here, cement, have 

estimates been made for any part of the pre-1914 period. 

The Yearbook classification distinguishes the following production activ

ities: 1) Cement; 2) Bricks in general; 3) Bricks from pozzuolana; 4) Tiles in 

general; 5) Mosaic plates; and 6) Lime. 

Production figures are given for classes 1,2,4,5 and 6 for 1921 -38, and for 

class 3 for 1924-38. Thus, for the latter subperiod the only necessity has been 

to make imputations for class 3 for 1921-3. This has been done by imputing 

quantity of production on the basis of other relevant information and plausible 

assumptions and by determining the deflators necessary on the basis of the 

changes of the corresponding deflators for the items of classes 1 and 2. 

For the earlier years it appears certain that cement production did take 

place at least since 1903, while no references have been encountered regard

ing the previous century. Specifically, the 1917 Industrial Census gives the 

production quantity of 1917 while Oikonomides cites two factories in opera

tion since the early parts of the first decade of the century and gives their an-
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nual average production quantity. In addition information about the existence 
of the industry is given by Andreades, Anastasopoulos and Lefeuvre-Meulle. 
On the basis of this information quantities have been imputed for 1903-12, 
1914-6 and 1918-20. Deflators, however, have been imputed only for 1914-
20. This has been done by the usual manner, i.e. by using the general cost of 
living index as a guide. 

For all other classes no figures exist for 1917 and imputations have been 
made for 1914-20. Specifically, quantities have been imputed mainly on the 
basis of the rate of change adopted for cement production for these years and 
deflators on the basis of the rate of change of the general cost of living index. 

Values of production can therefore be derived for 1914-38 for all classes. 
These can then be added across for the relevant total referring to the industry 
as whole to be determined. 

For the pre-1914 years it must be pointed out that it appears that the pro
duction of the other three classes, besides cement, for which it did take place, 
i.e. 2, 3 and 4, has been included in the context of earthernware production. 
This subject has been dealt with in the chemical industry and consists one fur
ther reason to be more careful with the disaggregated figures and to have more 
confidence in the aggregates. Finally a special note must be made for class 6. 
In particular, the item in question, lime, is also cited by the Yearbooks in the 
context of forestry production. It seems, however, more appropriate to classi
fy it here, so the relevant production values have been added to the totals. 

Because of the peculiarities regarding classes 2,3,4 and 6, the figures for 
cement have also been presented separately in Table [5/1)]. 

The estimates made appear, in general, to be quite reliable. This, of course, 
is more true for those for 1921-38 than for those for 1914-20. Still, it seems 
that even these earlier ones can be considered, on balance, to be at least at the 
borderline of grades C and D. 

(V) Textiles Industry 

As can be seen in Table A this industry, and in particular the yarn and 
weaving activities, was overall the most important industry of the country. 
The yarn and weaving activities can be classified in four major groups within 
which a number of classes can be discerned. Specifically: 

- (A) Cotton products group: 1) Cotton yarn; 2) Cotton yarn-twisted; and 
3) Cotton tissue. 
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- (Β) Woolen products group: 1) Woolen yarn-combed; 2) Woolen tissue; 

3) Knitware; 4) Woolen yarn for carpets; and 5) Carpets-rugs. 

- (C) Silk based products group: 1) Spinned silk; 2) Cocoons; 3) Silk tex

tiles; and 4) Artificial silk. 

- (D) Miscellaneous products group: 1) Tissue for tobacco packing; 2) 

Sacks; and 3) Rope and string. 

By comparison, the clothing activities, at least those for which estimates 

can be made, are insignificant. In particular, these regard only two types of 

hats production: hats in general and felt hats. 

i. 1921-38 

(A) Cotton products 

Production figures are given by the Yearbooks for classes 1 and 3 for 

1921-38 and for class 2 for all years production appears to have taken place, 

i.e. 1927-38. The total value estimates can thus easily be derived for the whole 

ofthesubperiod. 

(B) Woolen products 

Production figures are given as follows: class 1 for 1929-38; class 2 for 

1921-38; class 3 for 1921-38 (only values); class 4 for 1924-38; and class 5 for 

1923-38. Here, imputations have been made only in the case of class 1 and for 

1927-8. In this case quantities have been imputed on the basis of an assump

tion of a steadily declining production and deflators in the usual manner of us

ing the rate of change of the general cost of living index. Then, for the earlier 

years in regard to this class and for 1921-3 for class 4 and 1921-2 for class 5, 

i.e. for the cases relevant figures do not exist, industrial production at least1 ap

pears to have been insignificant and no figures have been imputed. 

As in the previous case total values are easily estimated. Here, however, 

the production value relevant to class 4 must be assumed included in that of 

1. A special note must be made in regard to carpet-making. In particular, whereas oriental 

carpets were clearly not made earlier on, the same is not true for other carpets. However, indus

trial production appears to have been confined to oriental carpets. By comparison, traditional 

carpet-making appears to have been undertaking mainly at the household level and other than 

that to have been unimportant. 
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class 5 and therefore excluded, so that double counting is avoided. 

(C) Silk products 

Production figures are given for class 1 for 1921-38, for class 3 for 1925-
38 and for class 4 for 1926-7 and 1929-38. No figures are given for class 2 
which, however, is only relevant for the earlier periods. Thus, imputations 
have only been made for class 3 for 1921 -4 and class 4 for 1927. In the first in
stant they have been based on the corresponding changes in silk production 
(class 1), while in the case of class 4 they have been derived by interpolation. 
Also for class 4 it appears that no, significant at least, production took place 
earlier on. This is supported by a very small production value figure given for 
1924 by Bell-Montague. 

The estimation of total values has been done in a different manner than in 
the previous two cases. The procedure used, however, appears better to be pre
sented for the whole period. This will be done after the discussion of the esti
mates referring to the pre-1921 period. 

(D) Miscellaneous products 

Production values are given for class 2 for 1921-23; then values and quan
tities are given for this class for 1924-38, for class 3 for all years in the subpe-
riod and for class 1 for 1927-38. Here imputations have only been made for 
class 1 for 1921-6 where production has reluctantly been assumed as having 
taken place, as relevant information does not exist. In particular a linear de
cline has been assumed for quantities while deflators have been estimated by 
the usual procedure and values by multiplying the two magnitudes. Finally, 
total values have been estimated for the group by adding the relevant figures 
for each class. 

ii. 1858-1912 and 1914-20 

(A) Cotton products 

Two of the three classes included here are relevant as it appears fairly cer
tain that no production took place in class 2 during the two subperiods in ques
tion. As a result, however, of the inadequacy of data, production estimates can 
only be imputed for a few years. Specifically, for class 1 they have been made 
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for 1865-77 and for class 3 for 1876-7 (also, a value estimate has been made 
for 1875). 

For class 1 available information includes the production quantity of cotton 
for 1858-64,1872-3 and 1875, foreign trade quantity of cotton for 1870-5, ex
ports value of cotton for 185 8-75, the number of spindles in y am producing fac
tories for 1865-6 and 1868-77, alternative estimates on the average production 
per spindle and quantities of yam imports for 1858-74. This information is tak
en from the usual sources and mainly from Mansolas and Bernardakis and has 
been used, in combination with a series of assumptions regarding the relation
ship between the magnitudes, the validity of the averages cited and input/output 
ratios estimated, to derive the production quantities imputed for 1865-77.' In 
this context it must be added that Mansolas also gives the total value of yam 
production, of primary materials used and of fuel consumed by the whole in
dustry for 1874. This is quite useful as it has been used as the basis for the es
timation of the relevant deflators. In particular, the deflator implicit in the 
1874 production figures has been assumed to vary in accordance with the im
port deflator implicit in the import figures given for 1865-75 by the same au
thor. As for 1875-7 for which import figures are not available, the average of 
the deflators for 1872-4 has been used. 

Besides the two sources mentioned, and in order to formulate the assump
tions made, information used has also been taken from the other usual sourc
es discussing the early-1870s, i.e. Moraitinis, Anastasopoulos (a particular 
reference must be made here of Christides' report) and Demathas, who gives 
average annual value of yarn production, of primary materials used and of fuel 
consumed for the early-1870s. Furthermore, Bikelas and Digenis have also 
been consulted. 

From the sources cited it appears that whereas cotton spinning (and weav
ing) did take place before 1865, this was mainly at the household level. This is 
not to assert that no production whatsoever took place at the industrial level 
during these years. In fact, Anastasopoulos gives the average annual produc
tion of a Patras based "factory" at 31-32 tons of yam. Overall, however, it 
seems that production at the industrial level was insignificant before 1865. 
Furthermore, because of the limitations of the data it cannot be estimated not 
even with remote accuracy. This is also true for household production. Thus, 

1. The sources for the figures regarding cotton have been cited in the context of the item's 
discussion in Agriculture. 
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it must be clear that the figures imputed refer to production by organised "fac
tories" when this appears to have became significant. 

"Industrial" production clearly existed after 1877. This is apparent from 
Anastasopoulos ' year to year discussion. Still, available data do not suffice for 
any reliable estimates to be made, save for 1889 and 1891 (or 1892) for which 
the total motive force of all relevant factories for the industry is given (by 
Bickford-Smith and Law respectively). This, on the basis of the relevant ratio, 
permits the estimation of the total number of spindles which, in turn, has been 
used for an imputation of the total value of production of classes 1 plus 3 to be 
made.1 

Weaving seems to have appeared as an industrial activity later than cotton 
yarn production. In fact it seems that production can be assumed nil up to 
1874. Then, estimates can be made for 1875 (value) and 1876-7 (value and 
quantity), mainly on the basis of data given by Demathas and Bernardakis. For 
the subsequent years, no estimates can be made. 

Total value of production has thus been derived for 1865-77, 1889 and 
1891-2. Furthermore, straightforward imputations have also been made for 
1914-16 and 1918-20, mainly on the basis of a total value figure given for 
.1917 by the Industrial Census, which at first would appear to underestimate 
total production, the 1920 value of production, the changes in relevant defla
tors and certain assumptions drawn from various other information regarding 
the state of the industry. 

(B) Woolen products 

As a result of the lack of adequate data no estimates have been made for 
any of the classes before 1921. However, as a total production value figure is 
given for this group for 1917 by the Industrial Census, it has been possible to 
use it as a starting point and, in combination with all other relevant informa
tion that is available, to make straightforward imputations of this magnitude 
for 1914-16 and 1918-20. These totals include the production of classes 2 and 
3, as for the other three classes production has already been assumed insignif
icant for the post-1920 subperiod for which estimates have not been made. 

1. It must be added that Mulhall cites an estimate of the total value of production of the tex
tiles industry which, however, could refer to any of the years in the early-1890s or be an aver
age. 
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In regard to the pre-1914 years it must be noted that the information avail
able suggests that some relevant activities were extensively practiced, but al
most exclusively at the household level. In particular, the earliest reference to 
woolen textile factories is by Samuelson and regards the early-1890s. Later, 
however, Oikonomides notes that all these had closed down by 1909. In addi
tion some estimates are given by the usual sources for carpet-making by small 
"factories" in the early- 1870s. These are inconsistent with each other (Dema-
thas, Bernardakis: 280-350000 drs/year; Moraitinis: 1000000 drs/year). 

On account of the complete lack of other data estimates cannot be made not 
only for the specific classes but also for the total of the group. It does appear, 
however, that relevant industrial production was insignificant anyway. 

(C) Silk products 

Estimates are given or have been made or imputed as follows: class 1: 
1858-95 (values and quantities), 1914-20 (values) and 1914-6 and 1918-20 
(quantities); class 2: 1858-95 (exports values); class 3: 1875 and 1914-20 
(values), 1914-6 and 1918-20 (quantities). On the basis of these, total produc
tion value figures have been derived for 1858-95 and 1914-20. 

In regard to class 1 (spinned silk), the existence of a moderately significant 
level of production is indicated by a number of references in most of the sourc
es consulted. The earliest relevant figures given regard the early-1850s for 
which annual average quantity of production and exports are given by Anas-
tasopoulos. Then, the quantity of production is given for 1860 by the Agricul
tural Census, which also cites an estimate made by an otherwise unheard of 
author1 for the value of production for which, however, it is not clear whether 
it refers to the same year or is an annual average. Next, Mansolas cites various 
production figures which refer to certain factories and not to the whole of the 
industry. In particular, he gives an annual average production quantity refer
ring to the pre-1867 period, another referring to the pre-1872 period and a val
ue and quantity referring to the production of 12 "factories" and to the indus
try's capacity in 1874. In addition he gives the corresponding figures 
regarding the value of primary materials used and fuel consumed and a pro
duction quantity for 1875. By comparison, Demathas gives the average annu
al production value for the early-1870s and the corresponding average values 

1. Antonio Radice. 
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of primary materials used and fuel consumed. Besides these figures, the usu
al sources also give exports for 1858-75. Fewer data are then available for the 
post-1875 years. Thus, a production quantity is given for 1880 by Anastaso-
poulos1 who also gives a cocoon production figure, which can be used to de
termine silk production, for 1885. In addition, Skiadas also gives an annual 
average quantity of production figure referring to the late-1880s and early -
1890s. 

The figures cited above have been used in combination with available da
ta regarding the state of the industry at each instant, as determined from infor
mation such as the number of existing silk mills as well as from various rele
vant comments made by the contemporary authors, to impute the quantity of 
production figures adopted for 1858-1895. These, in turn, have been multi
plied by the deflators imputed for the same years for the value of production 
to be derived. These deflators have been imputed on the basis of those implic
it in the production figures, in the cases for which both values and quantities 
are available, as well as of the corresponding years' exports deflators. In addi
tion, for 1876-95 use has been made of the bits and pieces of information re
garding the average price of silk in the late-1870s (Anastasopoulos) and the 
exports deflators for silk plus cocoons for 1888-92 (Law). 

No estimates can be made for 1895-1912. Then, use has been made of a to
tal quantity of production figure given by the Industrial Census for 1917. This, 
in combination with the post-1920 data and general information about the 
state of the industry has been used as a basis of the imputations for 1914-6 and 
1918-20. Finally, deflators have been determined for 1914-20 in the usual 
manner. 

Here, instead of relevant production, the class 2 figures (exports of co
coons) have been added on because the value of the quantities not exported are 
included in the production value of silk. Such figures have been derived for 
1858-95. Relevant figures on the basis of which the estimates for the missing 
years have been made are given by Mansolas, Bikelas, Digenis, Bernardakis 
and Bickford-Smith and exist for 1858-75 and 1890 (values) and 1858-64, 
1870-5 (quantities). In addition, as noted above, Law gives the 1888-92 val
ues and quantities of cocoons plus silk exports which have been disaggregat
ed on the basis of Bickford-Smith's figures. Furthermore, the exports of co-

1. This figure, however, might be an annual average. 
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coons should, in principle, be added to the total for the subperiod from 1914 to 
the mid-1920s (for the later years Katsoules/Christides note that the produc
tion of the item did not suffice to satisfy the requirements of the local silk in
dustry). On account, however, of the lack of necessary data estimates have not 
been made. It can be assumed that the relevant value is insignificant.1 

Finally, as regards class 3, silk textiles do appear to have been made during 
the earlier years but at very insignificant quantities, at least by the industrial 
sector. Data availability is very poor, as only an annual average value of pro
duction estimate is available for the early-1870s, and a quantity of production 
one for 1917. The first is given by Demathas and repeated by Bemardakis and 
the second appears in the Industrial Census. In this case relevant estimates 
have been made for the latter years i.e. quantities for 1914-6 and 1918-20 and 
values for 1914-20. In both cases the rates of change adopted are essentially 
similar to those observed in the case of silk production. 

As may be recalled from earlier on, the manner according to which the to
tal value of production for the whole period is derived will be discussed here. 
In particular: 

-The total value estimates for 1858-95 include the production value of 
spinned silk (class 1), the exports value of cocoons (class 2) and the value add
ed of silk textiles production (class 3) which is assumed to be a stable propor
tion2 of the production value of spinned silk. It has been estimated in a very 
bold manner on the basis of existing data and, in practice, has been used to 
mark up the class 1 values. 

- For the years after 1930 the largest part of silk production (class 1) was 
used in the context of the production of silk textiles (class 3). In order to avoid 
double counting the total adopted for 1931-8 consists the sum of the produc
tion values of classes 3 and 4. 

- For 1925-30 the value of silk exports is added to the total. Here, as no fig
ures are given for 1925-6, relevant quantity has been estimated on the basis of 
the average ratio of silk textiles production to silk production. Then, the rele
vant production deflators have been used for the values of the exported silk 
sought to be derived. 

- For 1914-24 the same procedure has been used with some adjustments 

1. In principle the value of cocoons production should be included in the context of the pri
mary sector. 

2. The magnitude varies from 10% in 1858-75 to 12-18% in 1876-95. 
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being made to the ratio so that the figures determined are consistent with the 
1917 total value figure given by the Industrial Census. 

Finally, it must be added that during these years cocoons exports appear to 
have ceased (1931-8) or to have been unimportant enough so that they can 
safely be ignored (1914-29). 

(D) Miscellaneous products 

Estimates have been made for class 3 for 1870-85 and 1914-20 (excluding 
the case of quantity produced for 1917 where the figure has been given by the 
Industrial Census) and for class 2 for 1914-20. The manner according to 
which this has been done is essentially similar to what has been said so far 
while the same, more or less, sources have been used. The total for the class 
has been estimated by adding across the relevant values. In this respect it must 
be added that the Industrial Census gives the total value of production of the 
whole group for 1917. 

iii. Total Value of Production of the Yarn and Weaving Activities for 1858-1938 

The standard approach, i.e. the addition of the production value of each of 
the four groups included here, is the starting point for the derivation of the cor
responding industry totals. In this manner estimates can be derived for 1858-
77 and 1914-38 as for these years production values have been derived for all 
groups for which a significant industrial production seems to have taken 
place. In fact, for the earlier of these subperiods these totals have been adopt
ed as they are. 

By comparison, for 1878-85 estimates have only been made for two 
groups (silk and miscellaneous based products) and for 1886-96 for one (silk 
based products; there are two exceptions: 1889 where a total value estimate 
and 1890-91 when averages of it have also been made for cotton based prod
ucts). In these cases the ratio of the production value of these groups (or 
group) to the total production value of the industry for the earlier years has 
been taken as the main guide for the imputations made. In addition, a figure 
given, for the total value of the textiles industry by Mulhall, most likely for the 
late-1880s and early-1890s, has also been considered,1 in combination with 

1. Such a total can be derived for 1874 by adding up the figures given by Mansolas for the 
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the general trends regarding the evolution of each relevant class. Thus, the 
markup coefficient eventually applied to the available figures is stable but not 
constant. 

Finally, figures for the total value of the industry have also been given for 
1917 (by the Industrial Census) and for 1921-38 (by the Yearbooks). These 
too have been used, in combination with the estimated, on the basis of the 
group totals, figures to derive the values adopted. 

iv. Total Value of Production of the Clothes-making Activities for 1858-1938 

Relevant estimates are generally available only for the production of hats 
and specifically for hats in general (which appear to include military and oth
er caskets and straw hats) and felt hats. 

Figures for the first of these classes are given by the Yearbooks for 1921-
38 and by Demathas for the early-1870s. Those referring to the earlier years 
are annual average values. Similarly, figures for straw hats are given by the 
same sources, only those for the latter period refer to 1925-38. Finally, a total 
value figure has been given for 1917 by the Industrial Census. 

On the basis of the above, total values have been derived for 1925-38 by 
adding across the figures for each class. Also, imputations have been made for 
1870-5 and 1914-24. In this respect, the 1921-4 estimates have been based on 
the ratio between the value of production of the two classes which has been as
sumed constant. By comparison, those for 1914-20 have been based on the to
tal value figure given for 1917 and on relevant assumptions regarding the ev
olution of the activity as indicated by other relevant information. Finally, the 
figures imputed for 1870-5 are based on Demathas' data and on similarly rel
evant to the industry information. 

Estimates for all other type of clothes-making cannot be made on account 
of the almost complete lack of relevant data. This suggests that such produc
tion was not undertaken at an industrial level, an indication reenforced by oth
er information.1 

value of production of the cotton, silk and woolen based products. In addition, an annual aver
age total value figure can be derived for the early-1870s by adding up the figures given by De
mathas for the cotton, silk and miscellaneous based products. 

1. The only exception being data given for the early-1870s by Demathas and Bernardakis 
which, however, does not suffice for any estimates to be made. 
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A special note must be made here of fez-making, an activity whose pro
duction appears to have been of some significance in the earlier years when 
the relevant items were much more commonly used. Again, however, relevant 
figures are only given by Demathas and Bernardakis for the early-1870s, and 
no further estimates can be made on this basis. 

v. Reliability 

From the point of view of reliability, the total value estimates adopted can 
be discerned in four groups: 

The first, consisting the most reliable figures includes those regarding the 
latest subperiod 1921-38. These have been estimated almost completely on 
the basis of figures given from official sources, the necessity for imputations 
being minimal. As a consequence, the negative effect of these imputations up
on reliability appears insignificant. 

Next, the second most reliable group of estimates is that referring to 1914-
20. These are based mainly on the benchmark figures for 1917 as well as on 
other information, taken from reliable sources, and regarding the state and ev
olution of the relevant activities. Such information includes among others the 
numbers of relevant factories and of workers employed, the motive force of 
steam engines, foreign trade figures and various qualitative descriptions. 
Here, on balance, it appears that one can argue that the annual estimates are 
within the limits of grade C. 

As usual, the third set of figures from the point of view of reliability in
cludes those for the earlier years, i.e. in this case for 1858-77. Here the basic 
sources appear modesty reliable while the problem lies in the ability of the au
thors to collect the data and in the methods used to process them. Overall, i.e. 
at least referring to most of the estimates, and as far as industrial production is 
concerned, it appears that one can boldly argue that they are at the limits of 
grades C and D, although in some cases this may not be true. 

Finally, despite the effort and scrutinizing involved in their estimation pro
cess, the figures adopted for 1878-96 can only be considered conjectures. 

Overall, the reliability of the estimates is ameliorated in the process of ag
gregation, mostly as a result of offsetting errors. In addition, as noted in all 
previous cases, the use of averages has the same effect. This will clearly im
prove the reliability of the figures in the earlier years and especially in the case 
of the 1978-96 subperiod. 
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(VI) Foodstuffs Industry 

As in the case of the textiles industry the activities included here have been 
classified in six major groups within which the particular classes can be dis
cerned. Specifically: 

-(A) Alcohol based products: 1) Absolute (dehydrated, anhydrous, drink
able) alcohol; 2) Denaturated alcohol; 3) Alcoholic drinks. 

- (B) Various vegetable and stone oils and by-products: 1) Cotton oil; 2) 
Cotton oil cake; 3) Coconut oil; 4) Oil from coconut stones; 5) Sunflow
er oil; 6) Soja bean oil. 

-(C) Products ofthe flour industry: 1) Flour products; 2) Flour pastes (pas
ta); 3) Dough (paste) for bread making. 

- (D) Confectionary: 1) Halva; 2) Turkish delights (loukoumi); 3) Candy 
etc.; 4) Chocolates. 

- (E) Starch based products: 1) Starch; 2) Starch based sugar (dextrose, 
fructose, grape sugar); 3) Biscuits. 

- (F) Sundries: 1) Ice; 2) Beer; 3) Canned food (fruit, vegetables). 
The classes adopted have been taken from the Yearbooks while the groups 
have been designed to facilitate a more convenient presentation. The reason 
beer is not included in group 1 is that it is not made from alcohol extracted 
from currants, figs or carubs as is the case with all other products included 
there. 

The figures appearing in Table [5/(1)] do not correspond one to one to these 
groups. Instead, after the estimates have been made in accordance with the 
above cited classification, they have been grouped for their presentation in 
this table in the following manner: (A:i) total value added of groups A plus C; 
(B:ii) gross value and value added of group B; (C:iii) total of gross value and 
value added of groups D plus E plus F; and (D) total value added for the indus
try. 

(A) Alcohol based products 

Various relevant figures are given by the Yearbooks. These are included in 
two separate sections. In particular, in the context of the presentation of the 
disposal of State controlled products, the production quantity of absolute al
cohol for 1883 and 1899-1938, and the disposal of absolute alcohol (total 
quantity for all uses for 1888,1890-1938; quantity used for the production of 
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denaturateci alcohol for 1905-1938; quantity used for the production of alco
holic drinks untaxed, i.e. exported, for 1891-1938 and taxed for 1905-38; 
quantity disposed in various industrial uses for 1904-38; and quantity export
ed for 1890-1938) are given. Then, in the context of the presentation of the 
production of industrial goods, the production values and quantities of abso
lute alcohol, of denaturated alcohol and of alcoholic drinks for 1921-38 are 
given. In addition, the consumption quantity of absolute alcohol is given for 
1929-38 by the Statistical Summary for 1954 while the values and quantities 
of production of absolute alcohol are also given for 1922-27 and 1930-2 by 
Katsoules/Christides who also give the relevant quantities for 1928-9. Final
ly: relevant annual average quantity of production figures are given for 1911-
7 by the Industrial Census of 1917; annual average value and quantity of pro
duction figures of alcohol and alcoholic drinks ("rosoli") are given for the 
early-1870s by Demathas; the total value of production of alcohol plus vine
gar, probably for 1875, is given by Bernardakis who accepts Demathas' fig
ure for alcoholic drinks; and the exports of alcoholic drinks for 1858-64 and 
1870-3 are given by Mansolas. 

The relationships between the magnitudes cited should become obvious 
once it is noted that absolute alcohol is the intermediate product extracted 
from the primary material (mostly currants) and put to various further uses. 
The EYG (1936) gives information regarding the relevant input/output ratios 
(input of absolute alcohol/output of denaturated alcohol and output of alco
holic drinks). These have been used accordingly to make relevant production 
estimates when such figures do not exist. 

The figures referring to the same magnitudes are occasionally inconsistent 
with each other. This is true both in the cases in which they are taken from dif
ferent sources (even from different Yearbooks) and in those where they are 
taken from different sections of the same Yearbook. As a consequence, in the 
context of adopting, deriving or imputing the estimates for each of the three 
classes included in this group, it has been necessary to make a number of ad
justments. Also, in this same context it has been necessary to make use of the 
rate of change of the price indices of alcohol and alcoholic drinks, which are 
given back to 1914 by the Yearbooks, and of a series of "plausible" assump
tions, which are based on various other relevant information. In this manner 
estimates have been adopted for the following years: 

- For absolute alcohol: quantity of total production for 1883-1904; quanti
ty of production of the part used on its own in industry or exported for 
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1905-1938; value of production of the part used on its own in industry or 
exported for 1914-38. 

- For denaturated alcohol: quantity of production for 1905-1938; value of 
production for 1914-38. 

- For alcoholic drinks: quantity of production for 1905-6 and 1910-38; val
ue of production for 1914-38. 

- For the total value of production: for 1914-38. 
Given the assumption that all alcohol was produced from currants, i.e. which 
appears plausible as all indications are that the production from grapes, carubs 
and figs was small, it has also been possible to derive estimates for the quanti
ties of currants used up in the alcohol producing process for 1883-1938. Fur
thermore, for 1914-38. it has been possible to estimate the value of this input. 
This has been subtracted from the relevant total derived and net value added 
of group A has been determined. Finally, by assuming a linearly declining de
flator for the years before 1914 and back to 1883 and by using the relevant 
quantity of production estimates of absolute alcohol, the total value of produc
tion and the corresponding value added have been derived for these years. 

(B) Various Vegetable Oils etc. 

Production figures are given by the Yearbooks for 1921-38 for classes 1 
(cotton oil) and 2 (cake from cotton oil), for 1924-38 for class 3 (coconut oil), 
for 1932-5 for class 4 (oil from coconut stones), for 1926-29 for class 5 (only 
values) and for 1928 for class 6 (only value). In addition, production is report
ed as being nil for 1936-8 for class 4 and for 1930-8 for classes 5 and 6, while 
the same appears to be true for the pre-1924 years for class 3. In particular, in 
regard to this latter case production is cited as being nil in 1923 by the EYG 
(1936). 

Lefeuvre-Meaulle gives the production of oil from cotton stones and of 
cotton cakes during the early-1910s but no other relevant reference has been 
encountered and thus no real basis to make estimates for the earlier years ex
ists. This lack of information, however, in combination with the small produc
tion reported for the latter years can be considered as a strong indication that 
relevant production was insignificant. 

A question might be posed whether production existed in class 4 before 
1932. No relevant references have been encountered so it appears that even if 
such a production existed it must have been insignificant. Similarly, for the 
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same reason, production of classes 5 and 6 can be considered insignificant be
fore 1926 and 1927 respectively. 

The total value of production of the group can be estimated by adding all 
relevant values for 1921-3 and 1926-38. For 1924-5 the derived sum has been 
marked up in order to take into account the hypothetical (small) production 
value of classes 5 and 6. This production is assumed to have become truly neg
ligible in 1923. Finally, values have also been imputed for the total of the 
group for 1914-20. Here, a straighforward extrapolation has been used, the as
sumption being a constant rate of decline, although adjustments have been 
made on the basis of the general trends adopted for the secondary sector for 
these years. 

(C) Products of the Flour Industry 

i. 1921-38 

Production figures are given by the Yearbooks for the whole subperiod for 
classes 1 and 2 and for 1925-38 for class 3. 

The quantities given for class 1 are the totals of wheat ground by the coun
try ' s flour mills and, as noted by the EYG ( 1936), have been estimated by add
ing production and imports. These, according to the same source, produce 
85% flour and 15% bran. The values given for this class refer to a magnitude 
that can boldly, and for the present purposes, be considered as an adequate ap
proximation of value added as, again according to the same source, they re
gard the total of the expenses incurred in the flour making process plus indus
trial profits (the value of the primary material, i.e. wheat, is not included). In 
particular, such a figure has been estimated per kgr of wheat ground and mul
tiplied by the corresponding quantity. 

Quantities are given for the same class by Bell-Montague and Kat-
soules/Christides. Of these, those by the first author refer to 1920-5 and are 
useful as they permit an estimate for 1920 along the same lines (value has been 
estimated by use of the rate of change of the price index of flour given by the 
Yearbooks). 

Contrary to the case of class 1 the values given for the other two classes re
gard total production. Thus, in order to derive a meaningful total for the group, 
value added must be estimated. To do this relevant coefficients have been de
termined and multiplied by the corresponding total value figures. This is dis-
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cussed in more detail in section iii. 
Finally, as regards the production of class 3, all indications are that it was 

nil, or at least negligible, before 1925. 

ii. 1858-1920 

Class 1: Flour/Bran 

There can be no doubts regarding the existence of relevant production dur
ing these years. Estimates have been made on the basis of figures regarding 
the production, exports and imports of wheat. In this manner quantities 
ground have been derived. Then, on the basis of various prices or deflators 
value added (of flour plus bran) has been estimated. 

Here one must be aware of two differences between these estimates and 
those regarding the latter subperiod. First, in this case exports have been tak
en into account in the estimation of quantities. Second, value added has been 
estimated in a slightly different manner than before.1 

By adhering to the above described method quantity estimates have been 
made for 1858-64, 1867, 1871-5, 1885, 1887-90, 1891-4 (annual average), 
1895-1904,1911-2 and 1914-20; in addition, it must be recalled that an esti
mate has also been made for 1920 on the basis of figures given by Bell-Mon
tague. 

In some cases not all figures required for the application of the said meth
od are available. In particular, for 1867,1871, 1887-95 and 1911-20 import 
figures are missing and it has been necessary to impute them on the basis of 
certain bold but plausible assumptions regarding their magnitude or the mag
nitude of the total quantity of wheat used up in the process. On the other hand, 
for 1904 only imports are available and their magnitude has been used as the 
basis of the imputation made. Finally, for 1920 the average of the two esti
mates made has been adopted. 

Besides the estimates made in this manner, which have beed adopted, it ap
pears useful to note some of the other relevant information that is available. 
This is mainly given by the usual contemporary authors. Most of this informa
tion regards the number of flour mills, powered by steam or other means, in 

1. In addition, in both cases wheat produced from other cereals has not been taken into ac
count. This does not appear to have been important in either period. 
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Operation, the motive force of their steam engines, the number of their em
ployees etc. 

The production value of flour from mills using steam engines is given for 
1874 by Mansolas at 26137000 drs. For this to be produced wheat valued at 
23392199 drs was used (i.e. a "value added" of 11.7%) while fuel consump
tion was valued at 594900 drs. This production was clearly a part of the total 
as the number of steam mills was much smaller than that of all alternatively 
powered mills. In fact, Mansolas asserted that, in general, they processed the 
imported wheat whereas the other mills processed the indigenously grown 
product. By comparison, Demathas' data referring to the early-1870s and 
consisting of annual averages are: value of flour production from steam mills 
47000000 drs; from otherwise powered mills 12-15000000 drs; value of 
wheat input for steam mills' production 30000000 drs (i.e. a "value added" for 
steam mills of 56.7%); value of fuel consumed by steam mills 760000 drs.1 

The inconsistencies between the two sets of data are clear and need no com
ments. It suffices to add that they are not resolved by the other two important 
sources of the period (Moraitinis uses Mansolas' figures; Bernardakis uses 
Demathas'. 

Later information regarding value of flour production is only given for the 
occasional mill or for those of a particular location. The exception to this is a 
figure given for 1917 by the Industrial Census. This regards 539 steam using 
mills whose production is given at 380674160 drs. The figure, recalling the 
shortcomings of the source, definitely underestimates the country total. 

The information regarding value just discussed has been used in the pro
cess of determining the value added associated with the quantity estimates 
adopted. In this respect two distinct approaches have been used. First, for 
1911 -9 the ratio regarding the per kgr of wheat ground value added of the flour 
making process for the later years has been boldly adjusted on the basis of the 
rate of change of the average price index of a flour mix including bran. This 
index is given by the Yearbooks only for 1914 onwards so it has been neces
sary to extrapolate it backwards to cover 1911-2. Second, for the pre-1911 
years the method used is only slightly different as the same ratio has been de
rived on the basis of Mansolas' 1874 figures and Demathas' averages for the 
early-1870s. Specifically, on the basis of these figures, and considering other 

1. Demathas' figure for the number of steam mills is larger than Mansolas' (49 compared 
to 35). 
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information, a compromise estimate for the said ratio has been determined for 
the early-1870s. Then this has been adjusted for the other years for which 
quantity estimates have been made, again on the basis of other available infor
mation directly or indirectly relevant. Finally, these estimates have been mul
tiplied by the corresponding quantities for the values adopted to be deter
mined. 

Class 2: Food Pastes (pasta/spaggheti, macaroni etc.) 

Although "industrial" production is mentioned as takingplace since the 
early parts of the period by Mansolas in his 1867 book, by Christides in his 
1870 report and again by Mansolas in his 1874 Industrial Census (of steam us
ing factories), it has not been possible to make any production estimates for 
the years before 1914 as relevant figures given by these (or any other) authors 
are not adequate. In particular, only Demathas gives a figure for total produc
tion. This is an average annual value referring to the early-1870s (2000000 
drs). 

For 1911-2 and 1914-20 it has been assumed that the annual rate of change 
of the value of production of this class is approximately equal to the rate of 
change of the value added in class 1. Minor adjustments have, however, been 
made to the original estimates. These are based on the deflator determined by 
using the price of macaroni given for 1914 and 1920-1, the price index of in
digenously produced macaroni given for 1914-6 and 1919-21 (figures taken 
from the Yearbooks), and the assumption that the rate of change of the quan
tity of flour produced is similar to that of class 2 products. 

iii. Total Value of Production of the Flour Industry 

The total derived for this group is of value added as for the major relevant 
component, flour, only this magnitude has been estimated. Thus, in order to 
proceed it is first necessary to determine the coefficients of value added for 
groups 2 and 3. 

In regard to class 2, data given by Mansolas have been used as a starting 
point. In particular, the author cites that a certain factory located in Patras pro
duced items valued at 300000 drs while using materials valued at 280000 drs. 
These figures entail a crude value added coefficient of 7% which, applied to 
Demathas' figures, implies a value added of 140000 drs. This, on the average, 
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is 4% of the value added estimated for class 1 in the early-1870s. Finally, by 
assuming this magnitude to be stable and linearly increasing, the value added 
estimated for class 1 has been marked up accordingly for estimates to be made 
for the whole subperiod up to 1904. For estimates regarding the latter years it 
appears that value added consists approximately 20% of the total value. This 
is a rough estimate based on price differentials given by the Yearbooks for the 
latter part of the period and on a series of bold assumptions. On balance, and 
given the small relative size of the magnitudes involved in comparison to the 
class 1 figures, it seems that no serious error has been introduced to the totals 
by adopting it. 

Finally, as a matter of convenience the same coefficient has been adopted 
for class 3. Here the very small size of the magnitudes involved implies that 
any relevant error introduced to the total is negligible. 

(D) Confectionary 

i. 1921-38 

The production figures of the items included here, so far as it is undertak
en at workshops or factories, are given for all years of the subperiod by the 
Yearbooks. These are straightforward and no comments are required, while 
their total has been derived by adding them across. 

ii. 1858-1920 

Given the general unavailability of relevant data, estimates of the value of 
production have been made only for the early-1870s and for 1914-20. In par
ticular, they have been made for each of the four classes for 1870-5, for their 
total for 1876-7, for class 1 for 1914-20 and for the total of the group for 1914-
20. 

The earlier estimates are based mainly on figures given by Demathas (an
nual average value of production for the early-1870s for each of the four class
es). In addition, other information regarding the existence of relevant work
shops, the power of their steam engines whenever such existed, the size of the 
workforce, etc. is also given by the other usual sources pertaining to the same 
subperiod and used as a guideline. Thus, Demathas' figures have been distrib
uted on an annual basis and the relevant totals have been extrapolated for a 
couple of years. 

220 



Similar references are occasionaly made for the subsequent years by vari
ous authors but these are mostly inadequate to permit the estimation of any 
production figures. Such estimates are only possible for the later years of the 
subperiod mainly because the 1917 Industrial Census gives a value of produc
tion figure for class 1. This has been used in combination with the deflator de
rived, on the basis of the rate of change of the price index of sugar, for the same 
year to estimate the corresponding quantity of production. Next, this figure 
has been used as a benchmark and, combined with the post-1920 data and oth
er information, has permitted the imputation of relevant production quantities 
for the class for 1914-6 and 1918-20, mainly on the basis of interpolation and 
extrapolation. Finally, by using the deflators derived in the manner described 
value of production has been estimated for 1914-6 and 1918-20. 

As no production figures are given for the other classes by the 1917 Indus
trial Census, the estimates for the group for 1914-20 have been based on those 
for class 1. In particular the ratio of the average of the quantity of production 
of class 1 to that of the total for 1921-2 is assumed to hold for 1914-20. Thus 
quantity totals have been imputed. Then, the deflator for the group for 1920 is 
extrapolated backwards in the manner described in the case of class 1. Final
ly, total value of production has been estimated by multiplying the two sets of 
data. 

(E) Starch based products 

Relevant production figures are only available for some years of the latter 
part of the period for all three classes included in the group. These are taken 
from the Yearbooks and exist for 1927-38 for classes 1 and 2 and for 1931-8 
for class 3. 

For classes 1 and 2 all indications are that relevant production was either 
nil or negligible before 1927. As for class 3, production quantities have been 
extrapolated back to 1927 on the assumption of a steady decline. In this case 
production is also assumed negligible before 1927 while the deflator adopted 
is assumed to vary in accordance with the average of the deflators of classes 1 
and 2 for 1927-30. Values are thus easily estimated for these years. Finally, to
tal value of production has been derived by adding across the value of each 
class. 
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(F) Sundries 

i. 1921-38 

Production figures are given by the Yearbooks for all three classes and for 
all years in the subperiod. Their total value has then been derived by adding 
across all relevant magnitudes. 

ii. 1858-1920 

Production in all three classes took place during this subperiod but esti
mates can only be made for a few years. 

For class 1 estimates have been made for 1870-5 (values) and 1914-20 
(values and quantities). In the first case, they have been based on figures giv
en by Demathas (average annual production value for the early-1870s) while 
information given by Mansolas has also been considered. In the second case, 
the total production value figure given by the 1917 Industrial Census has been 
used as a benchmark. This has been combined with the deflator derived by ad
justing that for 1921 on the basis of the rate of change of the general cost of liv
ing index, the quantity thus implied and the 1921-2 production figures to 
make the necessary imputations for 1914-20. 

For class 2 estimates have been made for 1870-5 (values for all years and 
quantities for 1870 and 1875), for 1884-98 and for 1914-20. For the earlier 
years they have been based on figures given by the usual sources and in accor
dance to similar procedures. The same is true for the latter years. For the mid
dle subperiod, however, the estimates have been based on information regard
ing State receipts from taxes levied on bear and on the relevant tax rate. This 
information is given by Anastasopoulos but originates from a report written 
and presented in 1889 to the Parliament by the then Minister of Finance A. 
Simopoulos. 

For class 3 estimates have been made for 1870-5 (values only) and 1914-
20. In both cases these estimates have been based on figures given by the usu
al sources (Demathas earlier on, the 1917 Industrial Census later) and proce
dures. In addition useful information has also been given for the earlier years 
by Moraitinis and Bernardakis. 

On the basis of the estimates made for the particular classes, total values 
for the group have been estimated for 1870-5,1884-98 and 1914-20. These for 

222 



the earliest and latest subperiods have been made by adding up the totals for 
each class. For 1884-98 the 1875 ratio of the production of class 2 to the cor
responding total has been used as a starting point. This has been combined 
with other information regarding the production of the relevant items for the 
totals to be determined. 

(G) Value of Production for the Industry 

As noted in the beginning of the industry's discussion the figures in Table 
[5/(1)] have not been grouped exactly in accordance with the grouping ad
hered to in the preceding analysis. This has been done because estimates of the 
total value of production have not been made in the case of group C and it is 
therefore impossible to derive such a total for the whole industry as has been 
done in the cases of the industries examined so far. Thus, it has been consid
ered more useful for the present purposes to derive the totals cited in the be
ginning of the present discussion. 

What differs here is the manner of presentation of the estimates made for 
the six groups of the industry. The basis remains the same, i.e. the estimates of 
total value of production or value added of these groups. In summary, such es
timates have been made for a number of years as follows: total production val
ue of groups (A), (B), (D), (E) and (F) and value added of groups (A) and (C). 
Furthermore, certain additional estimates, i.e. referring to years for which no 
estimates have been made in the preceding discussion, have also been derived 
in a manner described below. 

By using these estimates the derivation of the figures in columns 7/(A:i-a) 
(value added of groups A plus C), 7/(B:ii-b) (total production value of group 
B) and 7/(C:iii-e) (total production value of groups D plus E plus F) of Table 
[5/(1)] has been made. As regards the figures included in the remaining rele
vant columns of the table, the derivation of the estimates will be presented at 
a later stage. 

i. 1914-38 

The "basis" estimates cited above, i.e. the total production value of groups 
(A), (B), (D), (E) and (F) and the value added of groups (A) and (C), are avail
able for all years of the subperiod. Therefore the totals in question have been 
derived for all years by simple additions. 
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ii. 1858-1912 

For this subperiod it has been necessary to derive the additional "basis" es
timates cited above. Specifically: 

- Group (A): Total value and value added have been derived for 1883-1912 
on the basis of the estimates made earlier regarding the quantity of production 
of absolute alcohol and of currants used in the process. Bold assumptions have 
been made regarding the rate of change of the relevant prices as, in essence, 
these have been assumed unaltered. Thus, the values adopted have been esti
mated by adjusting the 1914 total on the basis of the rate of change of the rel
evant production quantities. Finally, on the basis of existing information it ap
pears that relevant production can be assumed nil before 1870 whereas for the 
1870-82 subperiod no estimates can be made. 

- Group (B): No additional estimates have been made here as production 
has been assumed nil before 1914. 

- Group (C): Value added estimates have already been made for 1859-64, 
1867,1871-5,1885,1887-90,1891-4 (annual average), 1895-1904 and 1911-
2. In addition, here a value has been imputed for 1870, based on the relevant 
magnitudes available for 1867 and 1871. 

- Group (D): Total value estimates have already been made for 1870-7. In 
addition, here values have been imputed, on the basis of a backward extrapo
lation and assuming a steady decline, for 1865-9. Then, for the years before 
1865 relevant production is assumed to have been negligible. 

- Group (E): No additional estimates have been made here as production 
has been assumed nil before 1927. 

- Group (F): Total value estimates have already been derived for 1870- 5 
and 1884-98. No additional estimates have been made. Production is assumed 
nil before 1865 while no estimates have been made for 1865-69. 

On the basis of all the estimates regarding the six groups of the industry 
that are available, the totals appearing in Table [5/(1)] have been estimated. 
This has been done by a simple addition of the relevant figures. On the other 
hand, in the cases where all data necessary for the derivation of the totals in 
question are not available no such totals have been derived. 

iii. Reliability 

In general the situation regarding the reliability of the estimates is as might 
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be expected. Thus, the most reliable figures are those for the 1921-38 subpe-
riod (grade B), then those for 1914-20 (grade C) and finally those for the ear
liest years (some of which are essentially well founded conjectures). In the 
case of the present industry, however, the existence of apparently reliable fig
ures regarding the production quantity of alcohol (group A) since 1883, the 
connection of flour production to that of wheat (group C), the availability of, 
again reliable, figures referring to tax receipts from beer making for 1884-98, 
on the basis of which relevant production estimates have been made (group F), 
and the relative importance of these items in the context of the industry as a 
whole suggest that the earlier totals are more reliable than on the average. In 
fact, it appears that on the basis of this argument one can assume that, overall, 
most of the pre-1914 estimates are within the limits of grade (C). 

On the negative side one has to consider the lack of any production esti
mates for group (A) before 1883 and approximately back to 1870, for group 
(C) between 1876 and 1884 and between 1905 and 1910 and for group (F) be
fore 1879 and approximately back to 1865, between 1873 and 1883, and be
tween 1899 and 1912. In addition, there are shortcomings resulting from var
ious other reasons such as the manner used to derive the values of alcohol for 
the earlier years and the lack of any estimates for the production of bakeries. 

On balance it appears that one can argue that the totals determined for this 
industry can be trusted. Thus, any use of averages will only result in the elim
ination of the fewer, relatively to other industries, cases where the figures de
rived entail a larger error than one may be prepared to accept.1 

(VII) Paper Industry 

Although there is evidence of the existence of the relevant productive 
activity since either 1862 or 1873 (Anastasopoulos cites the establishment of 
a paper mill but there is some confusion as to when exactly this happened) 

1. It is probably worthwhile to note that the 1921-38 totals for the industry given by the 
Yearbooks consist the sums of the figures given for each group. Thus, these include the total 
value of groups (A), (B), (D), (E) and (F) and value added of group (C). A similar total is given 
for 1917 by the Industrial Census out this, in addition to the usual shortcomings of the source, 
includes wine and olive oil production. Finally, another total for the industry is given by Mul-
hall in his 1897 publication. This too cannot be compared with any of the estimates made as in 
addition to the usual problems of not knowing the precise year it refers to ani the txchage rate 
used it is not known what items are included in the total. 
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which at times was considered flourishing (Burnouff cites a paper mill among 
the few important factories in operation in 1887; Anastasopoulos cites its 
existence during this same year; Skiadas its successful operation in the early-
1890s; Thery its growth to an extent that it assumed the legal form of a PLC in 
1896; Andreades its existence since 1882) no production figures have been 
given and thus no relevant estimates made for the industry before 1914. 

Overall, combining the above cited information with that taken both from 
other sources as well as from some of the same ones (Mansolas, Demathas, 
Bernardakis, Anastasopoulos, Theocharis,1 Thery and Andreades) it appears 
that, in regard to these earlier years, one can assert that relevant production 
may have been somehow significant only from the mid-1880s to the mid-
1890s. 

Production figures are given by the Yearbooks for the post-1921 subperiod 
for the following classes: class 1 (paper and carton) and class 2 (box making -
only values) for 1921-38; class 3 (isolating pipes) for 1928-38 (values) and 
1930-8 (quantities). The values have been added across for the industry's total 
to be derived. In addition the Industrial Census for 1917 gives a production 
value figure for the total of the industry. This has been used as a benchmark 
and, by assuming a steadily declining production as movement is made 
backwards, production values have been imputed for 1914-6 and 1918-20 as 
well. 

On balance the reliability of the figures must be considered satisfactory 
given that the sources used are mostly the Yearbooks. This is clearly not so in 
the case of the 1914-20 estimates although it appears safe to assert that even 
these are within the limits of grade C. 

(Vm) Tobacco Industry 

As in the previous case, although there is evidence of relevant productive 
activity in the earlier years, on account of the lack of the necessary data, 
estimates have only been made for 1914-38. Here, however, the production 
value regarding these earlier years has been included in the production value 
of the corresponding primary product, i.e. tobacco. 

1. This author's book, Commercial and Industrial Geography of the 5 parts of the world, is 
cited by Anastasopoulos. In it he states that the paper industry failed in the country in 1898. 
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i. 1914-38 

Figures are available in the Yearbooks for the production of cigarettes 
(1921-38) and cigars (1928-38). In addition the total value of production of 
the industry in 1917 is given by the Indusrial Census. 

Furthermore, the Yearbooks also give figures for the consumption of 
cigarettes and cigars (1926-38). As in the first of these cases the 
corresponding quantities, for the years data overlap, are almost identical and 
as the same is true in the second case for 1928-38, the production of cigars for 
1926-7 is assumed to equal consumption. Then, assuming a steady decline, 
quantities have been imputed for the production of cigars for 1921-5. Finally, 
by assuming that the rate of change of the two items' deflators is the same, the 
1928 cigar deflator has been adjusted accordingly so that relevant magnitudes 
have been imputed for 1921-7.1 This has permitted the derivation of the 
corresponding value of production estimates. 

The estimation of the total value of production for 1921-38 has been 
derived by adding the relevant figures across. Then, for 1914-20, the 1917 
value of production figure given by the Industrial Census has been taken into 
consideration but, as it appears too small, has been discarded. Instead, 
production quantities have been imputed by using assumptions based on the 
numbers of factories operating in 1917 and 1920, the quantity of tobacco 
produced and other qualitative information.2 These quantities have been 
combined with deflators estimated in the usual manner to determine the total 
value of production figures sought. 

As the production of tobacco during these years has already been 
accounted for in the context of primary production and given that no estimates 
of the industry's production have been made for the earlier years it seems 
useful to detennine the part of the industry's total value that consists value 
added for this subperiod. To da this the value of the tobacco input relevant is 

1. A word of caution is necessary here as Katsoules/Christides state that cigar production 
commenced in the country in 1928. This, however, appears questionable as all other indications 
suggest the opposite. 

2. The extent of the underestimation of Tsouderos* value figure seems to be indicated by the 
fact that he cites 28 factories in operation whereas Andreades, quoting the same source (the 
Industrial Census), cites 134. As both authors use the same source added caution is called for. 
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subtracted from the total value estimates made. The estimation1 of the value of 
tobacco has been made by using the relevant deflators and the quantities of the 
item used up in the process. 

ii. 1858-1912 

As noted above, for these years no separate estimates of the industry have 

been made. References of the tobacco cutting activity have been encountered 

as early as in 1840 (Anastasopoulos) but this is not the case for cigarette 

making. In fact, the existence of relevant production during the earlier years 

can only be indicated indirectly, i.e. by the fact that most of the indigenous 

production of tobacco was consumed in the country. Thus it appears that at 

least up to 1900, when an apparently large cigarette making concern is 

reported established (Thery, Andreades), all cigarette making took place at 

very small concerns and was an extention of the relevant primary activity. 

iii. Reliability 

The estimates made for 1914-38 appear to be satisfactorily reliable. Those 

for 1921-38 should be well within the limits of grade Β as they are taken from 

official sources and regard products that were tightly controlled. By 

comparison, the estimates for 1914-20 although not as accurate appear to be 

within the limits of grade C. 

(IX) Wood Industry 

i. 1914-38 

Total value of production estimates are given by the Yearbooks for 1921-

38 and by the Industrial Census for 1917. In addition, on the basis of the 1920 

and 1917 figures and the rate of change of the general cost of living index 

values have been imputed for 1914-6 and 1918-20. 

1. There is a complication as the deflator of tobacco is larger in 1935-8 than that of the total 

of the two items included here. This is probably a result of government intervention and price 

fixing. Thus, it has been necessary for these years to use the, adjusted in accordance with certain 

propositions, 1934 percentage of the total value added of the industry to the total value of 

cigarettes plus cigars. 
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The items whose production value is included here are furniture and 
woodwork used in construction (Katsoules/Christides). 

ii. 1858-1912 

The existence of numerous furniture making workshops since the earliest 
years of this subperiod is noted by many authors (F. von Zentner, Mansolas, 
Christides, Anastasopulos etc.). Production figures, however, are only given 
by Demathas (annual average value referring to the total of the industry for the 
early-1870s) and Moraitinis (annual average values referring to particular 
factories for approximately the same years). In addition Mulhall gives an 
estimate of the annual average value of production of housing plus furniture 
for the early-1890s, but this is not comparable for the usual reasons. 

On the basis of the given data estimates have been imputed only for 1870-
6. 

iii. Reliability 

The estimates for the latter subperiod, and more so those for 1921-38 
which have been taken from the Yearbooks, can be considered on balance to 
be satisfactorily accurate. By comparison, those for 1870-6 appear to be only 
marginally acceptable. 

(X) Public Utilities, (XI) Miscellaneous Industries and (XII) Metallurgy 

Public Utilities include electricity and gas production and water works. 
Production figures are available only for electricity and, for a very few years 
(quantities for 1933-8), for gas. 

The figures available for electricity are taken from the Industrial Census 
(value for 1917), Mitchell (quantity for 1920-38), the Yearbooks (value and 
quantity for 1925-38) and the 1954 Statistical Summary (quantity for 1930-8). 
In addition, relevant information is also given by the EYG ( 1936). As there are 
contradictions the quantities adopted for 1920-38 have been based on the 
given data and on various assumptions. Then, the deflators implicit in the 
Yearbook figures have been used to derive values for 1925-38 while the 
earliest of these has been adjusted on the basis of the rate of change of the 
general cost of living index to determine deflators for 1914-24. These have 
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been used to estimate value of production for 1920-4 and, in combination with 
the 1917 value figure, quantity for that year. Finally, the implied 1917 
quantity has been used as a benchmark and in combination with the latter year 
quantities and appropriate assumptions has permitted the imputation of 
quantities for 1914-6 and 1918-9 which have been multiplied with the 
deflators estimated for these years to determine values. 

Electricity was also produced before 1914. In fact, the earliest relevant 
reference regards 1899 (Anastasopoulos). No estimates exist while available 
information is inadequate to permit any imputations. 

No estimates have been made for the value of production of gas. Here the 
earliest relevant reference regards 1872 (Anastasopoulos) but available data 
are inadequate to permit the estimation of any values. 

The reliability of the electricity estimates appears satisfactory. In 
particular, those for 1920-38 can be considered at the limits of grade Β while 
those for 1914-9 within the limits of grade C. The problems with the estimates 
regarding this industry are connected with their absence: before 1914 for 
electricity and altogether for gas and water works. This implies a serious, in 
some cases, omission and must be born in mind. 

Miscellaneous industries include quite a few activities for which 
references have been encountered mostly in a non-systematic way and for 
which continuity does not appear to exist.1 In addition, as a rule relevant 
production data either exist for one or a very few years or do not exist at all. 
Thus no estimates have been made. On balance, this does not seem to create 
any problems of any consequence as the relevant magnitudes appear to have 
been negligible by definition (if they were not important systematic 
references would have existed). 

Finally, Metallurgy has already been discussed in the context of mining 
and quarrying. 

c. Estimates of Value Added per Industry 

(1) Value added, as a percentage of total production value, obviously dif
fers from industry to industry. As a consequence, the natural approach is to ex-

1. The most systematically referred to activities are printing and candle-making. Even in 

these cases available production figures are almost completely inexistent. 

230 



amine each particular industry separately with the purpose of determining an 
average value added percentage for it. Besides this an occasion might arise in 
which it may be considered more useful to determine the percentage in ques
tion for each class (or group of classes) instead of for the whole industry. As 
this is obviously more complicated, an effort will be made to avoid it. 

Before entering into the detailed discussion per industry the definition of 
value added used here must be clarified. The textbook definition is to include 
what each separate industry adds to the value of final output1. This, in practice, 
is estimated by deducting the value of all inputs from that of the final product 
of the industry in question. By comparison, here a slightly different meaning 
has occasionally been given to the concept, as in some cases it has been as
sumed to include a few of the inputs as well. This has been done for inputs for 
which a separate estimate cannot be made because of the lack of information. 
This point has been brought up on a few earlier occasions. 

What exactly has been included in each case may differ slightly. In spite of 
this, one can generalise by saying that "value added" here includes the contri
bution to the value of the final product of not only that of the particular indus
try (or class) examined but also of all industries (or classes or activities) pro
viding relevant inputs for which no other estimate has been made in this study. 

This practice cannot be completely successful. As a consequence it is inev
itable that some double counting or omissions might occur. These, it is hoped, 
will offset each other to such a degree that the resulting error will be held with
in acceptable limits. 

In addition to some of the general procedures adhered to, the definition of 
value added adopted consists another factor adding to the inaccuracy of the to
tal referring to this sector as it means that a part of the value included here 
must, in order to be precise, be included in one of the other sectors. Of course, 
the opposite may also be true, i.e. a part of the value included elsewhere 
should probably have been included here. This is another point that has al
ready been discussed earlier on. 

The inaccuracies described can, in broad lines, be reduced if the appropri
ate adjustments are made. Given, however, that the objective on hand, i.e. the 
estimation of total output referring to the whole economy, is not affected, no 
such adjustments have been attempted. 

1. Beckerman (1968), pp. 13-4. 
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(2) On the basis of the sources they are taken from and the methodology 
used for their estimation, available figures can be classified into two basic 
groups: those referring to the latter years, i.e. 1914-38, and those referring to 
the pre-1914 subperiod. In this context, it seems plausible that the value add
ed percentage for each industry be examined separately for each of these 
groups, as it appears likely that there will be differences in their respective 
magnitudes. 

Broadly speaking, it appears that the percentages referring to 1914-38 can 
boldly be considered approximately similar to those referring to the immedi
ate post-WWII years. In practice, given the lack of relevant figures up to the 
late- 1950s, the likelihood of such a similarity has been stretched and assumed 
to hold between the 1914-38 percentages and those for 1958-9. Clearly this is 
a bold assumption and the differences are deliberately, and out of necessity, 
played down. 

Naturally there is a limit as to how far this assumption can be stretched. 
The 1958-9 percentages cannot be considered as being close to the pre-1914 
ones. Thus, in determining the percentages for the pre-1914 years all relevant 
indications available from earlier on, i.e. mainly from the early to mid- 1870s, 
will also be taken into account. Still, the eventually adopted magnitudes are 
clearly bold approximations of the true figures. They are, however, the only 
ones available. 

The starting point for the estimation procedure adopted is the percentages 
determined by using the figures available for 1958,1,219593 and 1961.4 These 
figures and the percentages determined by them appear in Table [5/(11)]. They 
have been classified per industrial group, while, in some cases, more detailed 
data regarding industrial classes are also given. In this respect, the broad 
equivalence is between an industrial group, as defined in this study, and a dou
ble digit code in the Industrial Surveys. Furthermore, an industrial class, as de
fined here, is broadly equivalent to a three digit code in the Surveys. 

The above is, of course, by no means rigid. Thus, in some cases, two or 

1. Results of the 1958 Annual Industrial Survey (1961), pp. 34-5. 
2. The first such figures mentioned as being collected regard 1957. Unfortunately, the rele

vant source has not been found. See ibid, p. 11. 
3. Results of the 1959 Annual Industrial Survey (\962), pp. 26-7. 
4.1961 Annual Industrial Survey and Survey of Gross Investments for 1958-60(1963), pp. 

36-7. 
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mori double digit industries of the Surveys have been combined to corre

spond to one of our industrial groups, while on the other hand in one instant, 

i.e. the group with code number 24, part of the activity (clothes making), cor

responds to group (V) (Textiles) and part of it, (shoemaking), to group (ΠΙ) 

(Tanning/Leather). 

Finally, as figures are given in the Surveys not only for the total value of 

production and value added but also, as a part of value added, for wages and 

salaries, in addition to the percentages regarding value added as a ratio of to

tal value, the percentages of wages and salaries as a ratio of total value have 

been derived. 

(3) In general the value added percentage is determined by two factors: the 

real structure of production and relative prices. Thus, any differences in the 

percentages of some industry between two periods must be attributed to a 

change in one of these factors. 

In regard to relative prices, available information is not enough to permit 

their determination, at least not in such a detail as that used in the context of 

the estimation of the production of each class. This obviously is another 

source of inaccuracy to the value added estimates derived as, in the course of 

the subsequent analysis, the price structure will be assumed to have remained 

essentially unchanged between 1914-38 on one hand and 1953-9 on the other. 

As a result, if the relevant percentage is overestimated so will value added, the 

opposite being also true. Furthermore, if imported primary materials are used 

in an industrial class, the error in the value added estimates will consist of 

counting a product produced abroad, in the case of an overestimate, or not 

counting a product at all, in the case of an underestimate. By comparison, if 

the primary materials used are indigenous, an overestimate of the percentage 

implies double counting whereas an underestimate means an omission. 

Regarding the changes in the structure of the industry, an attempt will be 

made, as will become evident in the detailed presentation that follows, to ac

count for them. Still, one must not be left with the impression that this discus

sion will lead to clearcut conclusions which are beyond any doubt. On the con

trary only approximations of the true changes will be determined while the 

possibility for error remains. 

Overall, it is hoped that the errors in the estimates of the value added per

centages are such that they offset each other so that the ultimate effect is a min

imal, or at least an acceptable, error in the value of production figures. This is 
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clearly an optimistic view but unfortunately it is almost all one can do. Given 
the limitations posed by available data, only in a very general manner will it 
be possible to check the validity of the trends implied here and only at the ag
gregate level can very crude adjustments be made. 

The ensuing detailed analysis per group is based on the percentages de
rived in the manner explained above. These appear in Table [5/(11)]. 

1. Industry (I): MECHANICAL 

a) The activities included in the mechanical industry as defined here corre
spond broadly to those included in five of the double digit industries appear
ing in footnotes 1, 3, 4 on p. 232. The industries in question are those with 
codes 35,36, 37, 38 and 26 and all relevant data appear in the context of the 
mechanical industry in Table [5/(0)]. 

The correspondance of activities is clearly not complete. Thus, it seems 
that most of the activities of interest are included in the industries with codes 
35, 36 and 26, while that with code no. 38 is relevant only as far as carriage 
making and shipyards are included in it. In addition, that with code no. 37 is 
only relevant if batteries and dry electrical cells are included. 

As can be seen from Table [5/(11)] in all (d) columns the relevant percent
ages referring to 1958-61 range from 0.40 to 0.52 while their average, in 
which the industry with code 26 is not included, is between 0.44-0.45. The 
range is not a large one, while the average does not appear affected very much 
whether the seemingly less relevant industries, i.e. those with codes 37 and 38, 
are included or not. As a consequence the above mentioned average appears 
to be a useful starting point. Whether this percentage will be adjusted de
pends, of course, on whether one can justify such an adjustment on the basis 
of a different structure in the industry.1 In this regard it appears that on balance 
one must accept an increase, through time, of the output/input ratio merely be
cause of the general factors relevant and implicit in such a case, i.e. factors re
sulting in an increased productivity which is a consequence of the improved 
machinery used. Still, it must be ascertained whether this general and plausi
ble statement is valid for the 19 specific classes of items produced in the 

1. It must be recalled that the effect of a change in relative prices has not been considered 
here while the total of the relevant effects for all industries has been assumed to result in a min
imal error to the total value added estimate. 
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present industry during the subperiod in question. 
In this respect it is noted that, in the context of the detailed examination of 

these classes, an estimate of the relevant value added percentage has been 
made in only one instant: for class 1 (nails, rivets, etc.). It consists of an extrap
olation of the corresponding percentage derived for the mid-1870s. Here a 
moderate increase was assumed through time the result being a figure be
tween 0.30 and 0.35 for 1921-38. Beyond this, which consists quite a shaky 
basis, one has to rely on the general knowledge of the period, on qualitative in
formation and on intuition. 

In this context it appears relevant to note that Greece suffered largely dur
ing WWII, because of the German occupation, and was involved in a devastat
ing civil war immediately afterwards. The effects of these events lasted until 
well into the 1950s. Thus the overall environment was clearly not favourable to 
any great renovation of industry during the early post war years. In fact, the 
large emigration that took place during these years and well up to the 1960s 
seems to imply precisely a lack of any considerable industrial renovation. 

Besides these general considerations regarding the conditions in the coun
try one must also note that in very few of the particular classes examined does 
an important change in production techniques and a resulting significant im
provement in the output/input ratio seem likely. Specifically, and bearing in 
mind the general picture of the country, it appears hard to accept a significant 
change, between the 1930s and the early- 1950s, in the techniques nails (class 
1) or bedsteads (class 2) etc. were made. In fact, such changes appear likely to 
have been significant only in a very few cases, i.e. classes 16-19. 

Still, the percentages available regard the latest years of the 1950s at which 
time one must accept that some improvement in the relevant machinery used 
in industry must had taken place. Actually it does appear likely that all rele
vant ratios must have somehow improved. 

The most important factor that must be considered here is the effect upon 
the 1958-61 percentages of products not produced earlier on. In this respect, 
one has to assume that the more sophisticated products have, as a rule and on 
balance, a higher value added. Thus, overall one expects the later percentages 
to be larger on account of this factor alone. 

On balance then it seems plausible to assume that as a result of the effects 
of changes in the industrial structure, the value added percentage was smaller 
in the 1930s than in 1958-61. Furthermore, it also appears that their difference 
was a clear one. How clear, however, one cannot tell. Thus the best approach 
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seems to be to play it safe and try to minimize the resulting error. In this re
spect, it appears that the safest approach is to adopt an average percentage of 
35% which has the added advantage of being compatible with the figure men
tioned earlier on in regard to class 1. Along these lines, 34% has been adopted 
for 1914-19,35% for 1920-9 and 36% for 1930-8. These percentages appear 
in Table [5/(1)] column (lc) and, obviously, when multiplied by the total val
ue of production figures yield the value added estimates sought. 

b) If the percentages adopted for 1914-38 appear shaky, those for the ear
lier part of the period are even less reliable. Thus here it does not suffice to ex
trapolate backwards on the basis of various general assumptions and to adopt 
a slight decline in order to derive a magnitude consistent with that estimated 
from Mansolas' figures and referring to the value added percentage of class 1 
in the mid-1870s, as it must be taken into account that in these years shipbuild
ing was very important. In fact, it appears that this activity was by far more im
portant than the rest of the industry up to the end of the 1870s and of equal im
portance to it from then and up to the end of the century. In particular, it seems 
plausible to assume that the value added percentage in this activity was high
er than in the rest of the industry since the value of the basic primary material 
relevant, i.e. wood, does not seem to have been a very high percentage of the 
final value of production. 

Since there is nothing else to be used as a guide, the percentages adopted 
will essentially be educated conjectures. In this context it seems safe to adopt 
50% for the period up to 1880 (shipbuilding being clearly more important than 
the total all other classes), 45% for 1881-1898 (shipbuilding being about as 
important as this total) and 40% in 1899 (shipbuilding being a little less im
portant than this total). 

As for 1914-38, these percentages also appear in Table [5/(1)] column (lc) 
and are multiplied by the total value estimates to determine the value added 
figures sought. 

2. Industry (II): CHEMICAL 

a) Again the first task is to determine with which of the Surveys ' industries 
the classes included in the chemical industry correspond. Here the correspon
dence is with one double digit industry, i.e. that with code no. 31. In addition 
it seems that the data provided by two triple digit industries, which are includ-
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ed in no. 31 (311 and 312) is also helpful. 
As in the previous case the correspondence is apparently not perfect. Thus, 

classes 1 (stone oil) and 10 (flax oil) can be considered as being included in the 
industry with code no. 312, classes 2 (soap), 3 (chem. fertilisers) an J maybe 4 
(dyes) in that with code no. 311 and the rest in other triple digit industries of 
industry 31 for which no specific information is given. The average of the val
ue added percentages is the figure given for industry 31. As can be seen rrom 
Table [5/(11)] this was between 0.32 and 0.33; by comparison, that for indus
try 311 was clearly larger in 1958-9 but almost the same in 1961. Finally, the 
percentage for industry 312, which is only given for 1961, wa? much smaller 
(0.23). 

There is no need to repeat the arguments regarding the general environ
ment of the country. It suffices to point out that on account of it one is justified 
to expect that in principle, and before considering the peculiarities of ihis spe
cific industry, the value added percentages derived for 1958-61 will be larger 
than those for the 1930s. On the other hand, it appears that the industry's pe
culiarities would suggest that the percentages could not have been considera
bly smaller in the earlier years. Thus, the Mansolas estimates imply a percent
age of 55% for stone oil in the mid-1870s which is clearly quite large and 
cannot be compared with the corresponding 1961 estimate for industry no. 
312 which was 23%. Also, one must recall that value added has been estimat
ed for class 9 (Turpentine oil/Colophony) for 1921-38, and the relevant per
centage varies greatly, i.e. from 8% in 1927 to 68% in 1932. 

These figures clearly imply errors in the estimation processes used. Still, 
when combined with the likely fact that the production techniques used in the 
relevant industries do not appear to have changed much, they do seem to sug
gest that indeed the relevant percentages were not much smaller in the 1930s. 
Actually this seems even more likely when one considers that here the rele
vant products do not appear to differ between the two subperiods in question 
as much as in the case of the mechanical industry. As a consequence, an aver
age percentage has been adopted for the whole of the 1914-38 subperiod 
(30%). This appears in Table [5/(1)] column (2c) and is i^ulüplied by the cor
responding total value estimates to determine the desired magnitudes. 

b) Given the large percentage implied by Mansolas' figures, the imputa
tion of the relevant magnitude for the earlier years is more complicated than in 
the previous case. This percentage is clearly large in regard to those referring 
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to classes 1 (stone oil) and 11 (various). However, during these earlier years, 
production has also been estimated for classes 2 (soap), 4 (dyes), 5 (glass
works), 6 (pottery/earthenware) and 8 (explosives/ammunition) which appear 
to have a high value added considering the primary materials involved. When 
this is taken in account it appears that Mansolas' figures must not be com
pletely discarded. Thus, it seems that while the percentage adopted must be 
smaller than that this author ' s figures imply, it must also be larger than that for 
1914-38. In this context the percentage adopted is the average of the two 
(42%). 

This percentage, which must be viewed with extreme caution, appears in 
Table [5/(1)] column (2c). It has been used for the determination of the value 
added of the industry for the years a total value of production figure has been 
estimated. 

3. Industry (ΙΠ): TANNING/LEATHER 

a) Two double digit industries can be considered relevant here: that with 
code no. 29 and, to a lesser extent, that with code no. 24. The second of these 
warrants a special note as it clearly includes items classified in the industry 
presently examined (footware) as well as items classified in industry (V) (oth
er wearing apparel and made up textile goods). As a consequence, it has been 
mentioned in the context of the examination of both these industries, although 
the relevant figures have been included only in the industry (V) totals. Despite 
this, it must be pointed out that here it appears that the correspondance of the 
relevant classes of the present analysis with the two double digit industries of 
the Surveys seems to be more complete than in the previous cases. 

Another point here is that the techniques used for the production of the rel
evant items appear to be based more than on the average on the personal skills 
of artisans. In this respect it seems that, except for the case of shoemaking, 
changes in machinery do not affect the production process as much as in ear
lier cases. Furthermore, no major improvements in the machinery making 
shoes appear likely to have taken place. 

Thus all indications are that, overall, the value added percentages for the 
1930s and 1958-61 differed less than for the average industry. 

In regard to the percentages determined for 1958-61, one observes that 
those for industry no. 24 are clearly larger than those for industry no. 29. The 
difference, however, appears basically to be the result of the effect of the tex-
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tiles products included in it. This, at least, is indicated when one compares the 
value added percentages of industry no. 24 to those of industry no. 23, as these 
latter figures are either equal to (in 1958) or larger than (in 1959,1961)the ear
lier ones. This does not rule out the possibility that the value added percentage 
for shoemaking may have been larger than that for the activities included in 
industry no. 29. It merely implies that if this were indeed the case the relevant 
difference must have been small. 

The percentages derived for industry no. 29 are the starting point. These, 
as can be seen from Table [5/(11)], vary from 0.27 in 1958 to 0.33 in 1959. As 
a consequence, and considering all indications cited above, it seems that one 
can safely adopt here a figure slightly lower than that derived for 1958, i.e. 
0.25. This appears in Table [5/(1)] column 3d and has been used, in the same 
way as those adopted for the previous industries, to determine the estimates of 
value added sought for 1914-38. 

b) Turning to the earlier years one must recall that as noted in the relevant 
discussion, three separately calculated series of value estimates have been de
termined: one based on the weight of the hides produced (estimates up to 
1875), a second on the numbers of hides produced (estimates up to 1899) and 
athirdonthe 1917 and post-1920 figures given (estimates for 1914-20). These 
have been combined to determine the series appearing in Table [5/(1)] col. 3c. 

In this context, relevant are the values regarding subperiod 1858-1899 as 
the estimation of value added for 1914-20 has been dealt with in section (a) 
above. As usual, the problem is to adopt a value added percentage referring to 
these years. This will be multiplied by the value figures appearing in Table 
[5/(1)] column 3c to determine a crude approximation of the figures sought. 

The basic characteristic of the series in question, i.e. its discontinuity, 
means that different percentages will be adopted for the earlier (up to 1878) 
and the latter part of the subperiod. In this regard it seems that a safe starting 
choice is a percentage of a reasonably smaller size than that adopted for 1914-
38. In fact, in addition to the usual factors pointing to this, i.e. less efficient 
machinery and a smaller output/input ratio, one must add that fewer mechan
ised products were produced at that time. From this point of view, a percent
age of 0.20 seems to be both a reasonable and a safe choice. This has been 
adopted for the post-1878 years. Then for the earlier part of the subperiod, it 
must be recalled that in contrast with the latter years, imports of raw hides 
were assumed quite important. This has been incorporated in the process by 
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adopting a smaller value added percentage (0.15). 
Alx relevant estimates of value added derived in this manner appear in Ta

ble [5/(1)] col. (3e). 

4. Industry (IV): CONSTRUCTION (Materials) 

The classes included here correspond basically to two triple digit indus
tries. In particular class 1 (cement) clearly corresponds to industry no. 334, 
wiule classes 2 (bricks in general), 3 (bricks from pozzuolana) and 4 (tiles in 
gene±«I) appear to correspond to industry no. 331. In this, one can conceiva
bly also include classes no. 5 (Mosaic plates) and 6 (Lime). 

In respect to this industry one must recall that two items (bricks and tiles) 
have been included during the pre-1914 period with pottery and earthenware, 
i.e. in the chemical industry. Furthermore, mosaic plates were apparently not 
produced in any significant quantities during these earlier years, while the 
same seems, with much less certainty tncngh, to be true for lime. As a consé
quence, with the exception of cement, for which only quantity of production 
>as been estimated for the pre-1914 years (for 1902-12), no discussion refer
ring to this industry has taken place in regard to these earlier years. 

As can be seen in Table [5/(11)], the value added percentages were in 1958-
61 much higher for industry no. 331 than for no. 334 (a plausible finding con
sidering the cost of the primary materials involved). In fact they ranged from 
0.61 to 0.65 for the first industry and from 0.38 to 0.45 for the second. Here, 
one would be inclined to accept a larger improvement in productivity in indus
try no. 334 than in no. 331 as cement production clearly implies more sophis
ticated techniques than tiles or bricks production. Besides this, it seems that 
nothing except for the general points brought up in the context of industry (I) 
need be added. 

As a consequence, it appears that here the total value estimate for the in
dustry TT»ust be disaggregated. This indeed has been done and the figures re
garding the production value of cement appear separately from those regard
ing the production value of the rest of the industry. To these, different value 
added percentages have been appliea. Specifically, for cement a percentage of 
0.30 has been adopted, while for the rest of the industry the relevant magni
tude is 0.60. These have been multiplied by the respective value of production 
figures to determine the corresponding value added estimates sought. 

All relevant figures discussed above appear in Table [5/(1)] column (4), 
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while it must be noted that no attempt to estimate the value added of cement 

for 1902-12 has been made. 

5. Industry (V): TEXTILES 

a) Of the 17 classes included in this industry, i.e. counting the 3 in clothing, 

it seems that 15 can be broadly corresponded to two of the double digit indus

tries appearing in Table [5/(11)]. In particular, excluding classes 13 (sacks) and 

14 (rope and string) for which nothing is clear, it appears that industries no. 23 

and 24 include all other relevant activities, at least to a reasonable degree. 

In regard to the second of these industries, i.e. that with code no. 24, it may 

be recalled that it was also considered relevant in the case of industry (ΙΠ) 

where, however, it was not included in any estimation of averages. Besides 

these, information is also given for two subdivisions of industry no. 23, i.e. 

those with code numbers 231 and 232. In this respect it must be pointed out 

that the figures given for these two triple digit industries are included in those 

given for the relevant double digit one which, of course, consists an average 

derived from data referring to all its triple digit subdivisions. ' 

Fortunately it seems that here all the detailed information available is real

ly unnecessary, as the value added percentages derived for all these industries 

and subdivisions during the three years they refer to vary within a small range, 

i.e. between 0.32 and 0.38. This small variation suggests that an average can 

be adopted as a starting point. 

Another point worth mentioning, as it too simplifies matters, is the rele

vant unimportance of the production value of classes 13 and 14. This is signif

icant because in these cases considerable imports of primary materials were 

made suggesting a small value added percentage. Fortunately, the small pro

duction value of these items means that the application of the higher value 

added percentage apparently relevant to the rest of textiles will not lead to any 

considerable error. 

Bearing the above in mind, and recalling the general arguments mentioned 

in the context of the discussion of previous industries, it appears that in the 

case of textiles it can be assumed that there was a clear but not very large in

crease in the value added percentage in the late-1950s as compared to the 

1930s. Indeed, it would seem safe here to accept an increase in the output/in

put ratio basically due to capital improvements. In fact, this would appear 

more pronounced in the case of clothing, where it must be recalled that the 
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1914-38 figures refer only to hats and fez. Thus, for textiles in general, i.e. ex
cluding clothing, an average value added percentage of 0.28 seems a safe 
choice for 1914-38. In particular, 0.29 has been adopted for 1930-8,0.28 for 
1920-9 and 0.27 for 1914-9. By comparison, for clothing the corresponding 
figure adopted is 0.27 for the whole of the subperiod. 

All the figures in question, i.e. those referring to the value of production of 
textiles and clothing as well as the percentages adopted appear in Table [5/(1)] 
column (5). They have been multiplied between themselves to determine the 
estimates of value added of the industry sought which also appear in the table. 

b) Moving now backwards to the pre-1914 years one can only assume that 
value added must have been lower, especially before steam power became 
widely used. As a consequence, the following figures have been, cautiously, 
adopted: (A) For textiles excluding clothing: for 1890-1896:0.26 ; for 1874-
89:0.25; and for 1858-73:0.22; (B) For clothing (i.e. hats): for 1870-5:0.25. 
These percentages, as well as the relevant estimates of value of production, 
appear in Table [5/(1)] column (5). Furthermore, as in the previous case, these 
figures have been multiplied between themselves to determine the value add
ed estimates sought which also appear in the table. 

6. Industry (VI): FOODSTUFFS 

a) As can be seen from Table [5/(Π)], there exist two double digit industries 
(those with code no. 20 and 21) which at first sight appear to include all rele
vant products classified here. However, one must also point out that a triple 
digit industry already discussed in another context,1 i.e. that with code no. 312, 
also seems to include a few products relevant here (classes 4 and 6-9). 

The value added percentages determined from industries 20 and 21 differ 
significantly but appear to remain stable intertemporarily. Thus, for the first 
(foodstuffs excluding beverages) it varies from 0.17 to 0.19 and increases 
steadily from 195 8 to 1961. For the second (beverages) it varies only between 
0.31 (in 1958) to 0.32 (in 1959 and 1961). By comparison, for 312 (vegetable 
and animal oils and fats), the only percentage available refers to 1961 and is 
0.23. 

The differences between these percentages seem important enough to rule 

1. In the Chemical Industry. 
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out the use of any unweighted average. As a consequence it appears preferable 
to disaggregate the total value figure for the industry and apply the appropri
ate, in each case, percentage. This disaggregation has already taken place to a 
certain extent to begin with, while for one of the groups of products included 
in the industry only value added has been estimated anyway. In addition, in 
another, both value added and total value have been estimated. Specifically, in 
Table [5/(1)] column (6) the following magnitudes appear separately: (i) esti
mates of value added consisting the total of groups A (Alcohol etc., including 
alcoholic drinks) and C (Flour); (ii) estimates of total value of group Β (Oils 
etc.); and (iii) estimates of total value consisting the total of groups D (Con
fectionary), E (Starches) and F (Miscellaneous). 

Of these three series it is obvious that no. (i) needs no further attention. No. 
(ii) is associated with the value added percentage given for the industry with 
code no. 312, possibly modified to the direction of the percentages given for 
that with code no. 20. Finally, no. (iii) is associated with the percentages for 
industry no. 20. 

What remains is to determine the precise percentages, initially for 1914-
38, applying to each of these magnitudes. In this respect, of course, one must 
recall the general considerations discussed in the context of industry (I), 
which need not be repeated here. These, in summary, as it may be recalled, 
would appear to suggest, as a rule, a smaller value added percentage in the 
1930s than those of the late-1950s. 

Here, however, whereas such a percentage does appear plausible in the 
case of series (ii), i.e. implying that the output/input ratio in the production of 
various oils did improve through time, it seems hard to see how much smaller 
it could have been in the case of series (iii). In this regard, of the groups of in
dustrial classes relevant, i.e. confectionary, starches and miscellaneous, only 
in the last does it appear likely that some important change took place. This is 
an important group of course, so the value added percentage regarding it does 
affect the average of the respective percentages of the three series in question. 

Considering the above it appears safe to adopt, for the 1914-38 subperiod, 
a value added percentage of 0.18 for series (ii) and of 0.16 for series (iii). 
These figures, as well as the value estimates discussed earlier on, i.e. both re
ferring to value added and total value, appear in Table [5/(1)] column (6). Ob
viously, it is then a matter of a simple multiplication for the value added esti
mates sought to be derived. 
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b) Turning to the pre-1914 subperiod, it is noted that relevant total value 
figures exist for 1865-1875 and 1884-1898. In the first case the total value es
timates consist only of the value of production of group D (confectionary) for 
1864-69 and of the sum of this group's value and ofthat of group F (miscella
neous) for 1870-5. In the second, the available total value estimates refer on
ly to the production of group F. In this context, and in order to be consistent 
with the discussion regarding 1914-38, the only value added percentage that 
seems likely to have been lower, and this fractionary, is that referring to group 
F. This obviously affects 1870-5 and 1884-98 but not 1864-9. However, giv
en that the relevant magnitude adopted for series three above, in which these 
groups are included, is only 0.16 anyway, it appears difficult to accept an even 
smaller percentage here. Therefore, this same percentage is adopted. 

As in all other previous cases this percentage has been multiplied by the 
relevant total value estimates to derive value added. The estimates thus made 
appear in Table [5/(1)] column (6). 

c) At this point of the discussion three series of value added estimates have 
been derived. These need be added so that a total is determined for the indus
try as a whole. Here, however, this has been done only in the cases where fig
ures exist for all three different series in question (or for those for which the 
figures are missing on account of relevant production being nil or insignifi
cant). For all other cases existing figures will be adjusted accordingly, but at a 
later stage. 

7. Industry (VII): PAPER 

As can be seen from Table [5/(1)], in this case total value estimates are 
available only for the latter part of the period under consideration, i.e. 1914-
38. 

Here, the classes included appear to correspond closely with the double 
digit industry with code no. 27. In fact, when this industry is disaggregated in 
two triple digit industries i.e. 271 and 272 (for the second figures are not avail
able for 1958) the correspondence becomes more apparent and beyond 
doubt.1 

Turning to the value added percentages derived for these industries for 

1. See Table [5/(11)]. 
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1958-61, it is observed that they vary from 0.28 (industry 271 for 1958) to 
0.36 (industry 272 for 1959). More importantly, the'differences between the 
respective, for each year, percentages of industries 271 and 272 are even 
smaller. This means that if one can assume that this was also the case for the 
earlier ye*\rs, and there is no reason why this should not be so, one can use 
the average Value added percentage, i.e. that for industry 27, as a starting 
point of the analysis that will lead to the adoption of the percentage relevant 
for 1914-38. 

Before proceeding to this discussion, a special note must be made in regard 
to the double digit industry with code no. 28. In particular, the activities cor
responding to this industry have been included in industry (XI) (Miscellane
ous). This has been done because the classification adhered to is closely relat
ed to that used by the 1930-9 Yearbooks. Furthermore, given that it is 
impossible to make even a remotely approximate estimate of the relevant pro
duction of printing, publishing etc., no other choice really exists. Thus, de
spite classifying this double digit industry in this context in Table [5/(11)], i.e. 
in accordance with the post-WWII approach, the relevant figures have not 
been used here. 

What remains is to determine the percentages relevant to the 1914-38 sub-
period. In this respect, once again the general considerations cited in the con
text of the discussion of industry (I) are relevant and only qualitative argu
ments can be offered. Thus, after considering all the above, it seems safe to 
adopt the assumption of a slightly smaller value added percentage in the 
1930s, implicitly accepting some improvement in the production techniques 
used. Specifically, a 0.25 percentage appears safe enough. This percentage is, 
as usual, multiplied with the total value of production estimates available to 
determine the value added estimates sought. All figures appear in Table [5/(1)] 
column (7). 

8. Industry (VIII): TOBACCO 

As noted in the relevant discussion, the treatment of this industry in the 
present thesis is a bit irregular. In particular, whereas for 1914-38 value add
ed estimates have been derived, for the earlier years no attempt has been made 
to estimate any such figures. The reason for this approach in regard to the ear
lier years is that it was felt that in this case better approximations can be de
rived by marking up the value of production of the relevant primary product. 
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The shortcomings of this approach need not be repeated. It suffices to point 
out the resulting incomparability between the relevant figures for the pre- and 
post-1914 subperiods, should tobacco be included in any relevant totals for 
the sector. 

Given the above very few things need be added and these merely for their 
informational value. Specifically, the post-WWII industry relevant here is 
that with code no. 22, whereas a better correspondence between the classes in 
question and relevant industries adhering to the recent classification exists 
with the two triple digit subdivisions of this industry, i.e. those with code num
bers 221 and 222. In this regard, the value added percentages relevant, which 
appear in Table [5/(Π)], vary from 0.24 to 0.42, i.e quite significantly. These 
have been of some use in the context of the determination of the markup per
centage discussed earlier on. Finally, it should be noted that the value added 
figures regarding 1914-38 appear in Table [5/(1)] column (8). 

9. Industry (IX): WOOD 

a) The precise items included here are not clearly defined, while the pro
duction of some of them (i.e. furniture) appears to have been, partially at least, 
included in another context during the earlier years than during the latter ones. 

The figures regarding the pre-1914 years are clearly only tentative. By 
comparison, those referring to 1914-38 appear to correspond only loosely 
with the double digit industry that seems relevant here, i.e. that with code no. 
25. Thus, as can be seen from Table [5/(11)], the post-WWII classification in
cludes cork but excludes furniture, whereas the figures referring to the indus
try as defined immediately before WWII appear to include furniture.1 

As a consequence of the above, the relevant value added percentages de
rived for 1958-612 appear to be even less comparable with those for the earli
er years than in all other industries examined so far. This, in combination with 
the existence of a number of other problems which were cited in the context of 
the presentation of the estimation of the total value figures, suggests that the 
value added estimates derived here are among the most tentative of the esti-

1. It must be noted that the information regarding the earlier years is not taken from the 
Yearbooks but from Katsoules/Christides ( 1933), p. 137. 

2. Actually available figures are such that the said percentage can only be derived for one 
year, i.e. 1961, 
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mates made in this sector. Bearing these doubts in mind, one can proceed by 
using the only percentage referring to industry no. 25 that can be derived from 
existing figures as the starting point. This regards 1961 and is 0.34. 

As the items included in the estimation of this percentage are wood and 
cork and those discussed in the earlier subperiod include furniture, which be
ing a more sophisticated product must have a higher value added content, it 
appears that a higher value added percentage must be adopted. On the other 
hand, the general trend, which has been discussed on earlier occasions, would 
seem to imply smaller percentages earlier on. Assuming that these two differ
ent movements basically offset each other and that the resulting error is small, 
at least in the context of the total of value added for the whole sector, a percent
age of 0.32 has been adopted. This in combination with the total value figures 
of Table [5/(1)] column (9) determines the value added estimates sought. 

b) Bearing in mind the reservations about the estimates made above, the 
reliability of the figures for 1870-5 is quite doubtful. Still they do convey a 
general sense of the magnitudes most probably involved. As for these years it 
appears that furniture is not included, a smaller value added percentage seems 
appropriate. Thus, 0.25 has been adopted and used for the estimation of value 
added. 

10. Industry (X): PUBLIC UTILITIES 

As has been noted in the relevant discussion, value of production figures 
exist only for electricity. In addition there also exist some volume of produc
tion figures for gas for a few years towards the end of the period. Unfortunate
ly, the sources providing the data which permit the estimation, for 1958-61, of 
the various value added percentages for the other industries examined, do not 
make any reference to Public Utilities. Thus, in this case, there exists an addi
tional complication. 

In order to sidestep the problem and, at the same time, to compensate for 
the lack of relevant data regarding the production of the other two industies in
cluded here, a bold method has been used. Specifically, the total value of pro
duction figures for electricity have been adopted as a proxy of the total value 
added of the whole group. This can crudely be justified when the range with
in which the average value added percentages for 1958-61 regarding all other 
industries vary is considered. Thus, as can be seen from Table [5/(JI)], this av-
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erage ranges from 0.32 to 0.33. By assuming that these percentages were ba
sically true throughout the latter part of the period considered, i.e. 1914-38, 
and that the total values of production of the three public utility industries in 
question were relatively close to each other, it appears that this procedure can 
be accepted to yield crude approximations of the figures sought.1 

Undoubtedly, as a result of the above an error has been introduced. This, 
however, appears to be, barely at least, within the limits of acceptability. 

The estimates made only refer to the latter part of the period under consid
eration. For the earlier years no data exist and no estimates can be made. In this 
case, the only possible approach appears to be that of marking up the total de
termined for the other industries, again on the basis of a bold assumption. This 
will be discussed in the next section. 

11. Industry (XI): MISCELLANEOUS 

As already noted no relevant production estimates have been made in re
gard to this group which includes all industries not classified elsewhere. 
Therefore it suffices to mention only a couple of points. 

The first is that there does exist a corresponding classification in the post-
WWII sources examined. This is industry with code number 39 and all rele
vant figures appear in Table [5/(11)]. 

The second is that the exact industries included in this group are not re
vealed in the sources. This means that no comparison can be made between 
the industries included under this classification in different time periods. As 
no relevant estimates have been made this does not appear to be an important 
problem. Still, the underestimation implied by the omission must be kept in 
mind. 

d. Total Value Added Estimates 

(1) Having discussed and determined value added estimates for each in-

1. The assumption is adopted on the grounds that it is better to have a crude approximation 
of relevant production rather than none at all. Naturally, if one feels that this is unacceptable it 
is always possible to subtract the figure from the total derived for the sector and either add an
other estimate or omit these industries altogether. 
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dustry, the final task is to derive the relevant total for the secondary sector as 
a whole. In this respect as can be seen from Table [5/(1)] only for 1870-5 and 
1914-38 do value added estimates exist for all industries for which production 
has been considered significant, at least to the extent regarded necessary for 
the present purposes. In all other cases there are gaps in some of the relevant 
series.1 

As a consequence, the first step has been to derive the total value added fig
ures for these years only. These appear in columns (11), from which Industry 
X (Public Utilities) has been excluded, and (12), in which it has been includ
ed. Subsequently, a series of adjustments has been made with the purpose of 
facilitating the derivation of value added totals for as many years as possible. 
These adjustments are described next. 

(2) In order to faciliate the analysis used to derive value added estimates 
for as many years as possible Table [5/(111)] is necessary. In it the value added 
estimates per industry appearing in Table [5/(1)] are isolated. This makes it 
easy to discern immediately the years and industries for which figures are 
missing while also consisting the framework on which the adjustments that 
have been made are based. Thus in the discussion that follows all references 
regard this table. 

To begin, one must first note that the dashes mean that in these cases it has 
been assumed that no significant production took place. This refers to col
umns Dl (1858-1901), F2 (1858-1912), F3 (1858-64), G (1858-99) and H 
(1858-1912). The case of tobacco (col. H) must be clarified as here it is not a 
matter of production not taking place but rather of it being included elsewhere 
(in the context of the primary sector). Production has thus been considered nil 
from the present point of view. 

A second notation that must be explained is the asterisk. This appears in col
umns D2andD3 (1858-99) andK(1858-99,1914-38). It means that production 
although in all probability existing cannot be estimated. In regard to the first two 
of these columns it must be mentioned that in reality they refer to the same items, 
i.e. construction materials excluding cement. In this respect it has been noted 
that the production of certain relevant items might be included in the Chemical 
Industry. Finally, referring to the third column, one notes that production cannot 

1. Besides omitting the industries for which no significant production took place there are 
also cases where industries have been omitted because no estimates have been possible. 
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be estimated in the 1900-13 subperiod either but as for these years the problem 
is a more general one no asterisks have been entered whatsoever. 

The last notation requiring an explanation is the parentheses. More pre
cisely what must be clarified here is the procedure by which the figures in the 
parentheses have been estimated. This is not complicated. Thus, of these fig
ures, those in columns C1 (1876, 1879-82) and F4 (1865-66, 1868-9, 1886) 
have been estimated on the basis of the average rate of change calculated for 
the relevant subperiods. By comparison, those in column E3 (1876-96) have 
been estimated by multiplying the corresponding figures of column El by a 
markup percentage, i.e. by implicitly estimating the missing figures for col
umn E2. The actual percentages used, which are based on the E3/E1 ratio for 
the years immediately preceding 1876 and on an assumption that they decline 
slightly in order to accommodate the ratio calculated for 1914, are: 1.10 for 
1876-9,1.09 for 1880-4,1.08 for 1885-89 and 1.07 for 1890-6. Next, the E2 
figure for 1869 has been added on by assuming that relevant production de
creased considerably as movement is made backwards in time. Finally, the I 
figures (1860-69,1877-99) have been estimated essentially by assuming that 
they represent between 1.0% and 2.0% of the total value derived for the indus
try as this appears in column L (i.e. excluding Industry X). In regard to this 
magnitude it must be noted that in the cases it is the only one missing2 the 
above procedure has been used precisely as described. When, however, other 
figures are also missing, a magnitude has initially and tentatively been set at a 
relevant size. Next the other missing figure(s) has (have) been estimated by a 
method described below. Having then done this, the column I figure has been 
rechecked to determine whether indeed it falls within the limits cited above. If 
it does not, it has been adjusted accordingly. 

The next point regards the cases where a blank appears in the table. Such 
cases are the following:3 column Β (1896-99); column C (1869), (1885), 

1. In regard to column C and for 1879-82 it must be recalled that in the table the 1879-80 fig
ures are in old drachmas while those for 1881-2 are in new ones. Thus the estimated rate of 
change has been based on an imputed figure of 2150 for 1883 which is the actual value trans
formed to its old drachma equivalent. Next, the resulting 1881-2 figures have been transformed 
back to their new drachma equivalents appearing in the table. 

2. These can be detected immediately from column N. 
3. It must be pointed out that the subperiod 1900-1913 is not considered here as figures on

ly exist for some of the years and in regard to one industry this making any relevant estimates 
for the total meaningless. 
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and (1888-90); column El (1897-99); column E2 (1876-99); column E3 
(1897-99); column Fl (1864-66), (1868-69), (1876-84), and (1886); col
umn F3 (1876-83) and (1899); column F4 (1876-84) and 1899; column J 
(1858-99); and column M (1858-99). These can be classified in two cate
gories: First, those consisting of value added totals for an industry, i.e. col
umns B, C, E3, F4, J and, of course, M which regards the total for the sec
tor; second, those consisting value added totals for parts of an industry, i.e. 
E1, E2,1 F1, and F3. Of these categories estimates need be made only for the 
first as the figures in these columns must be included in the total of the sec
tor. 

In this respect the missing figures, although not appearing in the table, 
have implicitly been estimated. Specifically, on each occasion in which a fig
ure is missing, a total of the value added estimates pertaining to all other in
dustries has been calculated. This total, which along with a note of the indus
try or industries for which the relevant estimates are missing appears in 
column N, has subsequently been marked up by a particular percentage. This 
percentage is such that the relevant ratio of the missing figure implied to the 
total including it is consistent with that determined for the years immediately 
preceding and following the gap, i.e. for which the respective figures are 
available. 

The above can be better demonstrated by an example: For 1869 the Leath-
er/Tanning figure is missing (Industry IV, column C). Here, the total of the 
value added for all the other industries appearing in column Ν is 13800. This 
figure has then been marked up in such a manner so that the implicit column 
C figure will be 10% of the total derived which includes it, i.e. the figure in 
column L (15300). 

Although the procedure used is the same in all cases there still exists the 
necessity to clarify a few points. In particular: 

First, it seems useful to elaborate a bit on the cases in which only the Wood 
industry figure has been noted as missing. Specifically, the choice of the range 
of variance adopted for the value added percentage has been made in such a 
manner as to imply a plausible figure for the value added of wood. This means 
two things: determining a series without sudden changes and a magnitude 
which is consistent with what is known about the size of the activity's produc-

1. Implicitly, the E2 figures have been estimated for 1876-96. 
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tion. Here, considering the small size of the industry relatively to the total, the 

procedure chosen does not seem to cause any important error to the aggre

gates. 

Second the percentages used in each case are: column Β (1896-9): 

8.2%; column C (1885): 29%, (1888-90): 21%; column E3 (1897-9): 

28.4%; column F4 (1876-9): 21%, (1880-1): 23%, (1882-4): 25%, and 

(1899): 35.5%. 

Finally, the last point regards 1897-9 where estimates for two and three in

dustries (for 1897-8 and 1899 respectively) are missing. In fact, counting 

wood, the true numbers are three and four. Thus the subtotal available to be 

blown up is a rather small part of the corresponding total. This provides a less 

adequate basis for the estimates made and implies that they are less reliable 

than the others. 

(3) As noted in section (2) no totals have been derived for 1900-13. In ad

dition, for 1858-1899 no total including Industry X (Public Utilities) has been 

estimated. Thus, what has been estimated is a total value added series for the 

sector excluding Public Utilities for 1858-1899 and 1914-38 (column L) and 

a total including them for 1914-38 (column M). 

In regard to column L one specific point must be stressed. In particular, it 

appears that total value added declined during the subperiod from 1883 to the 

late-1880s and then again in 1892-4. ' Here, it is important to note that this de

cline has, in effect, been incorporated in the relevant detailed production fig

ures imputed as a result of the assumptions made in the context of the methods 

employed. These assumptions have been based on the relevant qualitative in

formation regarding the period that has been used.2 This information, which 

describes an acute slowdown, cannot be doubted as the overall events led to 

the bankruptcy of the State. In fact, the extent of the decline seems to be un

derestimated by the figures imputed if only this information is taken into ac

count. On the other hand, if Zolotas' assertion regarding the development of 

industry in the 1880s is adopted, these figures appear to underestimate true 

production. On balance, the figures adopted for these years are, to some ex-

1. Actually, given the change in the monetary unit effected in 1881, the decline is really a bit 

smaller than the figures suggest at first sight. 

2. Mostly Anastasopoulos' year to year account of the evolution of Hellenic industry, but al

so a number of contemporary authors such as Bickford-Smith, Law, Thery etc. 
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tent, compromises between the opposing views. 
The reliability of the estimates adopted appears to be smaller than that of 

the corresponding total value figures as a result of the introduction of an addi
tional variable that has essentially been imputed. It varies, more or less, in a 
similar manner as it can be asserted that it is higher for 1921-38 and then for 
1914-20, less so from 1858 to the late-1870s and even less so from the early -
1880s to 1899 where annual changes are not to be trusted if this can be helped. 
As in all cases aggregation can be considered as alleviating the errors while 
multi-year averages clearly have the same effect. At any rate, as noted earlier 
on, the small importance of this sector in the context of total production im
plies a small effect to the corresponding totals whose reliability will be tested 
at a later stage by use of the money supply figures. In fact, at that stage a more 
definite idea regarding the extent of the underestimate or overestimate of the 
decline in between the early-1880s and the middle-1890s will also be ob
tained. 
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CHAPTER 6 

TERTIARY PRODUCTION 

a. Introduction 

(1) After the discussion of the primary and secondary sectors of the econ

omy, the next step is the examination of the tertiary sector. In principle, this 

will include all activities producing services. Furthermore, and in excess to 

this definition, construction will also be discussed, albeit in very general 

terms. 

Specifically, and bearing in mind that the classification adopted is chosen 

so as to facilitate the estimation of magnitudes which relate as much as possi

ble to the concepts used in contemporary national accounts,1 the following 

classes of activities are discerned: 

(I) Transportation: (1) Railroads; (2) By Water; (3) Other 

(Π) Communication: (1) Post Office; (2) Telegraph Service; (3) Other 

(III) Public Administration and Defence 

(IV) Other Public Services: (1) Health; (2) Education 

(V) Banking, Insurance 

(VI) Ownership of Dwellings 

(VII) Trade: (1) Wholesale; (2) Retail 

(VIII) Miscellaneous 

(IX) Construction 

Of these some are undertaken by the private and others by the public sec-

1. See: National Accounts ofGreece for 1948-70 (1972), pp. 56-7. 

278 



tor,1,2 while there are also a few undertaken by both.3 This distinction is useful 
here only as a quick guide to data availability as, in general, figures exist for 
all the public sector activities but only for a few of those of the private sector. 

As for the subject of data reliability the overall situation ranges from rela
tively satisfactory in a few cases to totally unsatisfactory in others.4 In partic
ular, the most reliable of the figures available seem to be those referring to 
railroads; relatively good ones those for the Post Office and the Telegraph 
Service, as well as those existing for Public Administration & Defence, Edu
cation and Banking; finally for all other activities data either do not exist or, if 
they do, are totally unreliable, even in the present context. Thus, in summary, 
it appears that, excluding the cases of railroads and banking, the better of the 
available figures refer to activities undertaken by the Public Sector. The rea
son for this is the fact that, by large, the sources from which these data origi
nate are the country's budgets. 

Besides the budgets quite a few other sources have been consulted. These 
include many of the usual ones also used in previous cases, as well as a few 
others used only here. These will be discussed in more detail in the context of 
the presentation to which they are relevant to. 

The above should not lead to the impression that available data, even in the 
cases they have been characterised as relatively satisfactory, can be used in the 
present analysis in the exact form they are given. Clearly these do not include 
estimates of the value added of the productive activities they refer to. As a 
consequence, various manipulations are required before the magnitudes 
sought can be even roughly approximated. 

Neither can it be asserted that even the most reliable figures are always 
quite reliable in an absolute sense. Here, as in other previously examined cas
es, doubts may be expressed about this, although in practice necessity and/or 
convenience has dictated in most instances the, more or less, unconditionnal 
acceptance of official figures as reliable. 

Other complications in regard to the available data also exist. In this re-

1. For the largest part and most of the period at least, Transportation, Banking, Ownership 
of Dwellings, Trade and Miscellaneous were essentially undertaken by the Private Sector. 

2. Communications, Public Administration and Defence, Other Public Services were 
undertaken by the Public Sector. 

3. Construction; also services similar to those included in Other Public Services. 
4. Always bearing in mind the uses the figures are put to. 
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spect, one can mention a number of shortcomings,1 each of which might be 
relevant to one or more sets of existing figures. These imply two things: addi
tional difficulties and complications in the estimation of the required magni
tudes and a decrease in their reliability.2 

(2) The inability to estimate annual production figures for most of the ac
tivities included in this sector calls for a different approach than that used in 
the other two sectors. In fact here there appear to be two possible approaches 
which, in principle, should yield complementary results. Both these ap
proaches have a common first step. This consists of estimating value of pro
duction figures for the activities for which it is possible and has been done in 
the manner described below. 

b. Estimation of Production Value per Activity 

(1) In general, the estimates made are based on data not collected for this 
purpose and on various, occasionally quite bold, assumptions. The methods 
used differ according to each activity and no generalisations can be made, 
while the problem of valuing non-marketed government services is obvious
ly relevant. This problem has been approached in the simplest possible man
ner and the production values sought have been estimated on the basis of the 
corresponding input values. 

The annual estimates made are shown in Table [6/(1)] at the end of the 
chapter. Their relative importance can be seen in Table A. 

Considering the total absence of other relevant estimates those made here 
appear, overall, to be decent approximations of the true magnitudes. Still, giv
en the expected cancellation of errors in the aggregation process, it seems that 
one must prefer to deal with their totals. The calculation of multi-year averag
es enhances reliability even further. 

1. These are not mentioned here. Some, i.e. the most important, will be referred to when 
each specific activity is discussed. 

2. In the case of some of the activities included here, these two implications are more acute 
than in the cases of the previous sectors. 
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TABLE A 
Value of production of tertiary products 

Transportation 
(railways) 

Communications 
Public Admin, etc. 

1860 

430 

9120 

1911 

16750 
(14240) 

81600 

1914 

21400 
(18050) 

281700 

(millions drs) 

1938 

1227600 
(850000) 
416000 

6850200 

(2) Estimates have been made for the following classes of activities: 

(I) Transportation 

i. Railroads 

As a result of the configuration of the country, which favoured coastal 
shipping as a means of transportation, its distance from the main European 
network and, at least up to the early years of the 20th century, the barriers 
present in the north, railways never assumed an importance such as in other 
European countries. Still, as noted by numerous contemporary authors, one 
must not underestimate their significance.1 

The data, on the basis of which the relevant estimates have been adopted, 
have been taken from three sources: 

-Thery's book, where the receipts and expenses for the whole network, ex
cluding the railway owned by the State, are given for 1896-1904. 

-Korones' publication regarding Hellenic railroads. The figures given re
fer to receipts (from passengers and cargo, their total and per km), expenses 
(total and per km), net revenues and totals of passengers and freight for the 

1. See, for example: Bernardakis (1884), p. 40; Cheston (1887), pp. 81-101; Skiadas 
(1893), p. 36; Georgiades (1893), pp. 42-3; Bickford-Smith (1893), pp. 84-8; Law (1893), pp. 
24-5; Samuelson (1894), pp. 43,100; Mulhall (1892), pp. 495-6 and (1896), pp. 278,379. 
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whole network for 1884,1886,1890 and 1892-1911. In addition, in a few cas
es some of these figures are given per company. 

- The Yearbooks, where figures are given for the length of the network, the 
numbers of engines and wagons, distances travelled, numbers of passengers, 
weight of cargo, receipts and expenses (1889-90,1895,1900,1905,1910-20, 
1927-37), size of personnel (1889-90,1903-20,1922-34) and accidents. Also 
composite indices of passengers and weight per km are given both for the net
work as a whole and per company. 

Overall these can be considered quite reliable. In particular, Thery has 
been discussed at an earlier stage and no additional comments are neccessary 
here. Korones was a high ranking civil servant and the publication in question 
is an official one published by the Ministry of National Economy. This in it
self is an indication of reliability. In addition one must note that given that the 
number of railway companies was not big and that they were of a relatively 
large size, access to relevant figures by the Ministry does not appear to have 
been difficult. Thus, everything seems to imply that the data given by this au
thor are essentially true. Finally, for the same reasons one expects the figures 
cited by the Yearbooks to be essentially accurate as well. 

The data given can be manipulated and production value estimates can be 
derived. However, for reasons of convenience revenues have been adopted as 
a proxy. This is clearly not correct in principle, but it is felt that the resulting 
error will not be significantly larger than that which would have been made in 
any case. In this respect gross revenues, which probably overestimate the true 
magnitudes, have been prefered to net ones, which probably have the opposite 
effect. The justification for this is that it will partially compensate for some of 
the activities for which estimates have not been derived because of lack of 
available data. 

There are no significant differences between figures regarding the same 
years and taken from different sources. In the only case this is not true (1901) 
an average has been used. As for the imputation of figures when they are miss
ing the general approach used for the earlier years has been to associate the im
plicit, between the years for which figures are given, rate of change with the 
rate of change of the network length. By comparison, for 1921-26 the availa
bility of figures for passengers and freight carried permit the adjustment of the 
1920 total revenue figure in accordance to their rate of change. The resulting 
estimates have been further adjusted in accordance with the rate of change of 
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the general cost of living index while the ratio of the figure derived in this 
manner (620138000) to that given by the Yearbooks (625140000) for 1927 
has been used for a final adjustment. Finally, the rate of change between 1936 
and 1937 has been used to determine the figure imputed for 1938. 

No information is given by the sources used for 1869-83. During these 
years, however, only the Athens-Piraeus railway was operating. This can be 
considered a rough equivalent to a modern inter city service. Its total line 
length was 9 kms while little, if any, cargo was carried, this differentiating it 
from all other lines. For these years figures have been imputed on the basis of 
the estimate of the relevant receipts in 1884 and an assumption of a gradual de
cline. In this regard Bickford-Smith's figures for the number of passengers 
carried in 1869,1879 and 1889 have been used as a broad guideline. 

ii. Water Transportation 

Both coastal and overseas shipping were very important. The growth of the 
latter of the two was independent of the development of the country and can
not be attributed to its configuration. Instead, it is probably a result of factors 
such as tradition and historical circumstance. 

Despite the importance of both types of water transportation, and as a re
sult of the lack of adequate data, no production value estimates have been 
made. Thus, as can be seen in Table [6/(11)], figures similar in nature to those 
used here are not only very few to permit the derivation of relevant estimates 
but also refer to different magnitudes.1 In addition, there does not seem to be 
any suitable proxy that can be used. Readily available data such as that for ton
nage or entries and exits into and out of Greek ports obviously are not useful 
in this respect while the character of Hellenic shipping as one carrying goods 
for many countries means that no connection can be made with foreign trade 
figures. 

The absence of estimates is a significant one but the importance of the con
sequent underestimate of the relevant totals is not clearcut, at least for the to
tal of the period. Thus Dakin argues that, at least since the 1890s and onwards, 

1. This is not to assert that no relevant information exists whatsoever neither that, once such 
information has been collected, the estimation of production values is impossible. The point 
made is that such a process is cumbersome and time consuming to an extent that it consists the 
subject of a separate study and exceeds the limitations of the present thesis. 
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most of relevant earnings and incomes remained abroad and only the sailors' 
wages really entered the country. ' This, although not consisting an acceptance 
of the view that the importance of the missing estimates is negligible does 
nevertheless seem to alleviate the worries concerning the effects of this omis
sion. 

iii. Other Transportation 

The only figures regarding other means of transportation that are available 
refer to tramways and air transport. 

Tramways are reported as operating in Athens since the early years of the 
century. The earliest relevant data available regard the receipts of 1910 and 
1911 and are given by Martin. Systematically, however, data are given only 
for 1928-38 by the Yearbooks. These refer to the lines operating in 5 cities and 
regard various magnitudes while, in accordance with the case of railways, rev
enues have been adopted as a proxy for production value. No imputations 
have been made for the in-between years. 

Air transport figures are given by the Yearbooks for the number of postal 
packages and passengers carried for 1927-38. In this case no relevant activity 
appears to have existed before. During the first years of this subperiod most of 
the activity centered towards postal services while the companies operating 
were not Greek. The first Greek company commenced opeations in 1931 and 
it is since this year that figures have been adopted. These, however, are given 
by the EYG (1936) and regard the receipts of the financial years (July 10 to Ju
ly 9) 1931-6. Figures have been imputed for 1937-8 on the basis of the data 
given for passengers while no adjustment has been made for calender years. 

iv. Totals 

Total production value figures have been derived by adding all relevant 
values available for each year and making adjustments for 1900-9 and 1912-
27 so that the production value of tramways is included in it. In this respect the 
ratio of the production value derived for the total to that regarding railways 
has been estimated for 1910,1911,1928 and 1929. Then, in accordance to the 
size of this ratio and the manner it changes assumptions have been made re-

1. This points to another complexity in the process of estimating value of production. 
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garding its rate of change and relevant imputations have been made for the 
other years in question. These have been used to mark up the railway figures 
for these years. 

The figures derived appear to be acceptable approximations of the total 
production value of the activities they refer to. This is not true for the total of 
transportation. In this case there are serious omissions as water transportation 
and all other forms of land transportation have not been accounted for. 

(II) Communication 

Post Office; ii. Telegraph Service; iii. Others 

The Post Office has been under direct State control throughout its opera
tion (i.e. since 1828) and figures such as the numbers of offices, the ratio of the 
population to this number, the numbers of letters and parcels delivered, the 
value of postal orders and the number of employees are available in the Year
books for quite a few years. These, although useful in indicating the progress 
of the service, do not suffice to permit estimates of production. In this respect 
the standard method used for the public sector, i.e. the valuation of production 
according to the value of the inputs, cannot be employed because of the lack 
of data. As a result, the approach used is similar to that in the case of railways 
and revenues, considered a proxy to the magnitude sought, have been adopt
ed. 

In this case expenses were larger than revenues and the service's budget 
was balanced by direct State subsidisation. The question then arises as to 
whether to add subsidies to revenues. This might lead to a small overestima-
tion of the value figure sought but it is not clear whether the resulting error 
would be larger or smaller than that implicit in the adoption of revenues which 
seem to underestimate the true figures. The question is academic as this has 
not been done for practical reasons because the figures necessary are not 
available in enough cases. 

The same arguments are relevant for the Telegraph Service, whose opera
tion commenced in 1859, and the Telephone Service, whose systematic oper
ation appears to have started in 1924. 

Revenues are given for the following years: 1859-60; 1863 and 1865 (on
ly P.O.); 1866-7 (estimates); 1874-5 (only P.O.); 1876-7 (estimates); 1880 
(only P.O.); 1882-91; 1892-3 (estimates); 1927-36 (only P.O.); 1937-8 (only 

285 



P.O.; estimates).1 The sources used are Strickland, Manitakis (1866 and 
1869), Rangabes, Bikelas, Mansolas (1872), Moraitinis, Sergeant (1878), 
Bickford-Smith, Law and the Yearbooks. In addition, data not used are also 
given by some of these sources as well as by Cheston, Georgiades (1893) and 
the EYG (1936). 

On the basis of these figures totals have been derived either by a simple ad
dition or by marking up the figure given for the revenue of the Post Office in 
accordance with the ratios determined between the two magnitudes in nearby 
years. The exception to this regards 1927-36 where the figures adopted are 
those given. 

The totals thus derived, despite being quite reliable, have obvious short
comings as they are a proxy of the desired magnitude. This is another facet of 
the problem of reliability. 

(IH)/(IV) Public Administration and Defence / Other Public Services 

a) All activities included here are undertaken by the Public sector. Of the 
services produced those regarding class (III) are not marketable. In all cases 
the proper approach2 to estimate production would be to assume it equal to the 
value of relevant inputs or, at least, to that of wages and salaries. This is more 
complicated than what it sounds because available data usually regard totals 
of expenses either for the budget as a whole or per Ministry. In fact only in 
very few, if any, cases are the necessary details given. As a result, one can pro
ceed either by examining primary sources such as government archives, in or
der to find the details necessary, or by manipulating the figures that are avail
able, to derive approximate estimates of the magnitudes sought. Of these 
alternatives the first is too cumbersome and time consuming to be undertaken 
in the present context. Furthermore, it is by no means certain that the results 
will be worth the effort anyway. Thus the second approach has been used and 
the best has been made of the readily available figures. 

These figures regard the expenses of the Chamber of Deputies and of 13 

1. In this case the estimates consists of extrapolating the earlier figures. In all other cases the 
estimates referred to have been made in the sources. 

2. For class (IV) products a market does exist. Here a more complicated approach is to val
ue production in accordance to relevant market prices. 
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Ministries. It must be noted that the expenses of the Civil List have not been 
included, i.e. they have implicitly been considered transfer payments.1 Like
wise, various extraordinary expenses and the service of the debt have also 
been excluded. In the first case the reason is the lack of necessary data and the 
omission does not appear important as the magnitudes in question are small. 
As for the second, the reasons should be obvious and no further comments are 
necessary. 

The data used are taken from the following publications: Rangabes and Bi-
kelas for 1860 and 1866-7; Mansolas (1872, 1878) and Moraitinis for 1870 
and 1876-7; Cheston, Bickford-Smith, Law and Sergeant (1897) for 1882-93; 
and the Yearbooks for the post-1917 years. In all cases the country's budgets 
are mentioned as the primary source. 

The procedure employed consists of assembling the expenses figures re
garding the Public entities cited above and deriving the percentages referring to 
wages and salaries, which as noted earlier have been adopted as a proxy of the 
production value of the relevant services, whenever possible. Then, on the basis 
of these magnitudes, of whatever other relevant data exist and of aseries of plau
sible assumptions, percentages have been imputed for the other years for which 
expenses data exist. Finally, these two magnitudes have been combined for the 
production value figures sought to be derived. The details regarding the estima
tion of the [(W+S)/expenses] percentage in each specific case follow. 

i) Chamber of Deputies: Combining information which is given by Ser
geant and Cheston and regards the Chamber's expenses and the Deputies' sal
aries one can conclude that the percentage sought is quite large. In addition, as 
there are no reasons to expect it to have changed in later years the same figure, 
90%, has been adopted for the whole period. 

ii) Dept. of Foreign Affairs: Here the sources used are Rangabes, Moraiti
nis, Cheston, Law, the 1938 Yearbook and the General Budget of the Finan
cial Year 1950-1. The figures regard expenses, wages and salaries and num
bers of employees. The structure of the expenses seems to be slightly different 
in the later years, but this can only be substantiated by data for the financial 

1. This can be justified as follows. First, because relevant figures are quite large relatively 
to other magnitudes in the earlier years, their inclusion would probably affect the total to an ex
tent that it would distort the true picture. Second, if the figures were included, the repeated abo
lition and reestablishment of the institution would result in a variation to the totals irrelevant to 
economic factors. 
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years 1949-50 and 1950-51. On this basis the adopted percentages are 60% for 
the earlier years and 50% for the latter ones. 

iii) Dept. of Justice: Essentially the same sources as in the previous case 
have been used and the same sort of figures are available. Here, the percentag
es determined and adopted are 75% for the earlier years and 60% for the latter 
ones. The fact that they are higher than those of case (ii) reflects the higher 
wages of judges,1 whereas the drop acknowledges a fall in them which be
sides being implicit in the 1949-50 and 1950-51 figures is also reported by 
Martin. 

iv) Dept. of the Interior: In the earlier years this Ministry was responsible 
for Public Health, for which later a separate Ministry was created, Communi
cations, which have been discussed separately, and Public Works, in which 
sudden changes might take place thus jeopardising the short run stability of 
the percentage. In this respect adjustments have only been made in order to ex
clude the figures for communications, so that any double counting be avoid
ed. As for the other two complications only the latter may be of some signifi
cance. In this respect the most likely negative effect is the discontinuity in the 
rate of change of expenses, i.e. of the denominator of the relevant ratio, the re
sult being reflected in abrupt changes in the percentage. The inadequacy of ex
isting data does not permit any adjustments, so caution is necessary. Besides 
this, the sources used are the same as in previous cases and the figures of a sim
ilar nature. The percentage determined is small, this probably reflecting that a 
large part of expenses consists of public works, and the magnitude adopted for 
the earlier years is 15%. By comparison, for the later years all indications 
point to a much larger percentage and 30% has been adopted. This, however, 
is a compromise figure and its reliability is smaller than that of the other per
centages derived so far as the complications caused by the inclusion of public 
works remain and available data do no permit a more accurate estimation. 

v) Dept. of War: As in the previous case one must be careful with the ex
penses of this Ministry which might exhibit sudden changes as a result of pur
chases of war equipment or military mobilisations. In the latter case, howev
er, the value of the services provided must be included in the total "as direct 
services ministering to consumers wants in the same way as consumption 

1. Although the remunerations of all serving personnel are included in the figures the sala
ries of judges consist the largest part of them and clearly affect the ratio. 
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goods do".1 In this case the approach differs from that used in the previous cas
es largely as a result of Law's omission to provide data pertaining to the part 
of total expenses that consist wages and salaries. Thus, the wage bill, i.e. the 
numerator of the ratio sought, has been estimated for a number of years on the 
basis of figures regarding the size and composition of the army and relevant 
salaries. Then the percentage has been derived for the years this is possible 
and imputed in all other cases. The data used for the earlier years are taken 
from Rangabes, Bikelas, Bernardakis (1885), the 1870 Population Census, 
Moraitinis, Sergeant (1878), Cheston, Bickford-Smith, Law and Samuelson. 
The percentages determined are stable and, as expected, tend to increase when 
the size of the army increases. They are also larger when the gendarmerie is in
cluded. For the latter years the 1949-50 and 1950-51 figures are also taken in
to account. In this case the differences between the pre- and post-WWII years 
are expected to be large. In fact the same is true between 1949-50 and 1950-51 
as in the first case the effects of the civil war were more apparent. Thus, the 
figure adopted, 68% for the whole period, appears more reliable in the earlier 
years and more of a compromise and should be viewed with caution, in the lat
er ones. 

vi) Dept. of Navy: There are obvious similarities between this Ministry 
and that of War and, as a consequence, the same approach has been used. 
Here, however, and despite the use essentially of the same sources, data re
garding size and composition are both fewer and conflicting while those re
garding salaries are fewer than in the case of the Dept. of War. This means that 
the percentages derived are fewer and a bit less reliable than those derived in 
that case. Here, different percentages have been adopted within the earlier 
subperiod as in some cases it has been possible to establish that the higher ex
penses of the Ministry are due to the purchase of warships. The figures adopt
ed range from 53% in 1860 and 1867 to 19% in 1892. For the later years the 
percentage adopted is 55%. 

vii) Dept. of Finance: The usual sources are essentially used here while ex
isting data seem to suggest a relatively small percentage. This, however, ap
pears justifiable on the basis of the information given by most of the contem
poraries who cite the large sums spent for the collection of revenues, i.e. 

1. Hicks (1960), p. 152. In principle, the production of the draftees in their normal occupa
tions should show a decline although to the extent that their functions can be undertaken by oth
ers this effect is modified. 
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whose effect is an increase in the ratio's denominator. The small percentage is 
also implied by the 1949-51 figures so the magnitude adopted, 20%, seems re
liable throughout the period. 

viii) Dept. of Transportation: Data for this Ministry are available only 
since 1918. This means that the percentages imputed will be based only on the 
1949-51 data and on relevant assumptions. Thus, the magnitude adopted, 
80%, although appearing plausible must be viewed with caution. 

ix) Dept. of Nat. Economy / -x)Dept. of Agriculture / -xi)Dept. of the Air 
Force: The same comments as in the previous case are relevant here while the 
percentages adopted, which appear plausible, are 60% for the first of these 
Ministries, 69% for the second and 51 % for the third. For the last of these fig
ures commence in 1930. 

xii) Other Departments: Here are included the Dept. of Provisions (figures 
available for 1918 and 1920), the Dept. of Labour (figures available for 1935 
and 1937-8) and the Dept. of Merchant Marine (figures available for 1937-8). 
These are of a lesser significance. In the first case no relevant figures exist so 
the percentage adopted has been based only on the assumption that because of 
the nature of its function it must have been among the lower ones. In the other 
two cases the figures adopted have been based on the corresponding 1949-51 
percentages. 

xiii) Dept. of Education and Religious Affairs: The usual sources have 
been used and the percentages adopted are 68% for the earlier years and 70% 
for the latter ones. The second figure is a compromise. In the context of choos
ing it, besides the usual factors the compatibility of the implicit average sala
ries of teachers with the income distribution estimates of Evelpidis has also 
been considered. 

xiv) Departments of Health and Welfare: These Ministries did not exist in 
the earlier years and figures are available only since 1918. In this respect, for 
1918 and 1920 they refer only to Welfare, for 1926-8 only to Health, for 1929-
32 separate figures exist for both and for 1933-8 figures refer to their total. The 
percentage adopted (26%) is based on the 1949-51 data and the small magni
tude is explainable in terms of the high expenditures for relevant equipment. 

b) The estimation of the total production value of classes (III) and (IV) for 
the years specific values have been derived per Ministry ( 1860,1867,1876-7, 
1882-93, 1918, 1920 and 1926-38) is a matter of a simple addition. Further
more, it is of equal simplicity to derive for these years the percentage of the to-
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tal value of production to the total of the expenses of all Ministries. These per

centages seem to exhibit a relative stability as, essentially, only one extreme 

magnitude exists and even this regards 1929.1 From this it follows that it 

seems acceptable to impute such percentages for all the remaining years and 

to use them, in combination with the figures available for total expenses which 

are given by the Yearbooks for all years of the period under consideration, to 

derive estimates of value of production for these years. 

In this context it has been necessary to make adjustments to the given fig

ures because of a couple of complications that are present. Of these the first is 

not an important one. It arises from the use of different monetary units by the 

Yearbooks2 and the necessary correction coefficients can easily be derived 

from data included in the sources. On the other hand, the second complication 

is more significant. This is a result of the fact that the figures given directly for 

total expenses differ from the corresponding totals derived by adding up the 

expenses of each Ministry. It should be pointed out here that for the latter 

years the two sets of figures have been taken from the same Yearbooks, albeit 

from different tables, while for the earlier subperiod the figures referring to 

the specific Ministries have been taken from other sources. In both cases it has 

not been possible to determine the reason for this divergence. As for the ad

justments made, these regard the percentages adopted and have been based on 

the relation between the two sets of magnitudes referring to total expenses in 

the years they both exist and on all other available information which is rele

vant to the matter. 

Figures have thus been derived for the whole subperiod. In general these 

seem to be respectable approximations of the true magnitudes3 and their reli

ability appears to range between the upper limits of grade Β and grade C. In 

this case the latter figures are not expected, as a rule, to be more reliable than 

the earlier ones. Rather the chances are that the occasionally less reliable fig

ures appear at random spread throughout the period. These can thus be negat

ed easier by multi-year averages. 

1. In 1929 the percentage is quite low when compared to that of the other years. This seems 

to be a result of the combined effect of two factors: of the very small size of the relevant percent

age of the Dept. of Finance and of a significant increase of the total expenses of this Ministry. 

2. Figures are given in Old, New and Stabilisation drachmas. 

3. In respect to class (IV) it must be stressed that this comment regards the part of relevant 

production undertaken by the Public Sector. 
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(V) Banking, Insurance 

As will be seen in detail in Part C, figures are available for some banks, i.e. 
mostly those which had the issue privilege, for almost all the period of their 
operation. By comparison little if any information appears to exist for Insu
rance companies. Thus some estimates regarding banks are possible. These 
would appear to cover the largest part of the banking sector in the earlier years 
and a progressively smaller part of it as time passed and more banks, for which 
no information is available, were established. Such estimates, however, have 
not been made because the effort required is cumbersome and time consum
ing while the end result does not appear to be worth it. In particular, in the im
mediate post-WWII years ( 1948-54) the total share of Banking, Insurance and 
Real Estate in GDP ranged from 1.6% in 1948 to 2.1% in 1950, 1951 and 
1952. These figures suggest that at most the magnitude that can be estimated 
is not more than 1 % of total production which indeed seems to be a very small 
percentage to justify spending the time and effort necessary for specific esti
mates to be made. By comparison, a markup of the totals determined appears 
to yield satisfactory results with the minimum effort. 

(VI) Ownership of Dwellings 

This is another case where no direct estimates have been made. Here, how
ever, the reason is the almost complete lack of data. In this respect one must 
mention a brave attempt made by Skiadas who estimated the number of pri
vately owned dwellings on the basis of population figures taken from the 1889 
Census.1 In addition, the author estimated the relevant capital value referring 
to these dwellings (2672203000 drs) and compared it with estimates made on 
the basis of buildings' taxes received by the State and appearing in the bud
gets. His conclusion is that his estimate is a plausible one. In his analysis Skia
das adopts an average rent rate of 4%. From this one can deduct 106888120 
drs for average annual rents. 

Another series of similar estimates has been made by Mulhall. This author 
estimates the capital value of houses at £ 20000000 in 1888 (500000000 drs at 
par and 636000000 at the current rate of exchange) and at £ 28000000 in an 
unspecified later year (700000000 drs at par). In addition in the latter case he 

1. The precise year these estimates refer to is not specified 
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estimates rents from housing at £ 1700000 (42500000 drs at par) i.e. implying 
a rent rate of 6%.' 

Both sets of estimates cited convey a picture of the size of the magnitudes 
involved. These obviously do not suffice for annual estimates to be made. 
However, in combination with the immediate post-WWII figures2 they do ap
pear to consist the basis for a rough markup percentage which can be used at a 
more aggregate level. 

(VII) Trade: Wholesale and Retail 

As in the previous case no estimates have been made because of the lack of 
adequate data. Thus, relevant figures that are available refer almost complete
ly to imports and exports. 

Indirect approaches can be used.3 There is, however, no reason to believe 
that these will lead to more accurate estimates than those made by marking up 
the aggregates on the basis of post-WWII ratios.4 As a consequence the latter, 
being less time consuming, has been prefered. 

(VIII) Miscellaneous Services 

Once again the inadequacy of existing data precludes any direct annual es
timates of relevant production. Here numerous professionals have been in
cluded. Among them are doctors and teachers, i.e. producers of services also 
produced within the government sector (class IV).5 

Indirect estimates, i.e. a markup at some aggregate level, can be based on 
the post-WWn percentage of the class in GDP6 and on four direct estimates 

1. Exchange rates are given by Law and Thery. Mulhall's figures are in his (1896) publica
tion. His latter figures become 1260000000 drs for capital value and 76500000 drs for rents 
when the 1895 exchange rates are used. 

2. The share of the value of production in GDP in the 1948-53 period ranges from 10.2% 
in 1948 to 11.2% in 1952. 

3. E.g. an assumption of some relation between primary and secondary production and 
trade. 

4. In the 1948-54 period the percentage of this class in GDP ranged from 10.4% in 1953 to 
12.2% in 1950. 

5. Alternatively these may be included in the context of class (IV). 
6. This, for 1948-54 ranged from 6.6% in 1954 to 8.7% in 1948. 
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made for 1861,1870,1879 and 1889. In this context use has been made of the 
following information: 

- the numbers of people exercising certain professions; these are given by 
Grenier, Bikelas, the Population Census for 1870, Bernardakis (1885) and 
Bickford-Smith 

- estimates of days per year worked and figures for daily wages which have 
been combined to derive annual income per profession; the source is Bernar
dakis (1885) 
These figures lead to the following total value of production estimates for 10 
professions:1 433000000 drs (39700000 drs excluding doctors and teachers) 
in 1861; 57800000 (52100000) drs in 1870; 59500000 (52500000) drs in 
1879; and 80700000 (69800000) drs in 1889. 

The estimates made for these years can also be used on their own in the 
context of the use of multi-year averages. In this respect, they must be accept
ed as adequate approximations of the corresponding averages. 

(IX) Construction 

The inclusion of this activity here is essentially a matter of convenience 
and, to some extent at least, stretches the relevant definition. This creates no 
problems as, because of the lack of necessary data, no estimates have been 
made. 

Specifically, in the earlier years the only available data that can be consid
ered relevant consists of estimates of the number of dwellings which, as seen 
earlier, have basically been made by use of population figures, and the infor
mation regarding buildings taxes. These clearly do no suffice for any esti
mates. By comparison, in the later years in addition to the number of dwell
ings given for 1929 by the Yearbooks, numbers of building licences also exist 
for a few years. These, besides not being enough are also of limited utility as 
the existence of a licence does not necessarily mean that construction took 
place. 

1. Male and female servants, agogiats (porters), artists, midwives, seamen, lawyers, jour
nalists, doctors and teachers. It must be noted that the production of some of the other profes
sions that have not been cited here has been included in another part of the present discussion 
(e.g. clergymen in the context of the Dept. of Education and Religious affairs, army officers in 
hat of the Dept. of war). 
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In summary, no estimates can be made on the basis of readily available da
ta. The derivation of such estimates consists an extensive task that can only be 
undertaken on its own. 

c. Estimation of the Total Value of Production 

(1) The estimates made for each class have been rounded before being as
sembled in Table [6/(1)]. These refer to 1869-1912 and 1914-38 in the case of 
Transportation, to 1858-77,1880,1882-93, 1898 and 1927-38 in the case of 
Communications and to 1858-1912 and 1914-38 in the case of Public Admin
istration, Defence, Health and Education. 

The figures appearing in the parentheses indicate instances where the orig
inally derived estimates have been adjusted or some figures have been imput
ed. Besides this, in regard to Communications it must be noted that of the im
putations made those for 1858,1861-2,1864 and 1868-74, i.e. for the earlier 
years for which other estimates do not exist, have been based on the assump
tion of a gradually changing,1 through time, rate. Then, starting in 1878 and for 
1878-79, 1881, 1894-97 and 1899-1926 such estimates have been made by 
taking the totals of columns (1) and (3) and marking them up as follows: 8% 
for 1878-79, 1881; 9% for 1894-7, 1899; 8% for 1900-09; 7% for 1910-19; 
and finally, 6% for 1920-26.2 

Obviously, these markup percentages imply assumptions regarding the ra
tio of the production value of class (II) to that of classes (I) plus (III & IV). 
These are: (a)the ratio changed (declined) between 1893 (where the markup 
percentage implied is 10%) and 1927 (where it is 5%) in a gradual manner; 
(b)the ratio was more or less stable in 1878-79 and 1881; (c)1898 is a special 
case because of the very high value of the magnitude for class (III & IV). In 
this case the percentage adopted is still 9% but in the process of estimation the 
given value has been substituted for. In particular, in order to neutralize the 
large effect this figure would have on the estimate implied for class (II) a 

1. Be it an increase or decrease, depending on the two closest figures available, i.e. refer
ring to the years before and after the period (or single year) for which no other estimates have 
been adopted. 

2. Column (1) includes the value of production estimates for class (I), column (2) for class 
(II) and column (3) for classes (III and IV). 
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smaller figure has been used. ' 

Finally, the last point that must be made here, regards the figures adopted 

for 1927-36. In particular the data available refer only to the Post Office. 

These have been doubled and rounded in order to take into account the Tele

graph Service.2 Then, the figures derived have been extrapolated forward so 

as to cover 1937-38 as well. 

(2) At this point, as mentioned earlier on, two alternative approaches can 

be used. These consist attempts to estimate the value of production for the 

classes for which such estimates have not been made. Unfortunately, both re

sult in very crude approximations of the true magnitudes as they will be based 

on various aggregates and on very bold assumptions. 

In particular, the first approach consists of taking the total of the four class

es for which estimates have been made (excluding water transportation) and 

determining their ratio to the total of the five classes for which no such esti

mates have been made. This can only be done for years for which figures ex

ist for both of the subtotals in question, i.e. only since 1948. In fact, it has been 

done for 1948-52 and the relevant figures3 and estimated ratios appear in Ta

ble [6/(ΙΠ)]. These ratios range from 0.40 to 0.50 which means that for the 

years in question the known subtotals must be marked up 3-3.5 times in order 

to give the total referring to all services. 

The question, of course, that must be answered here is whether the same ra

tios and coefficients can be accepted to be valid for the period relevant in this 

study. In effect, the problem on hand is to determine the variability of the fol

lowing ratio: 

Value of production of classes (I) + (Π) + (ΙΠ) + (IV) 

Value of production of classes (V) + (VI) + (VII) + (VIII) + (IX) 

Unfortunately, any answer to this can be based only on qualitative infor

mation. In this respect one must first note that class (I) figures are essentially 

1. This choice is based on the respective figures available for the years immediately before 
and after 1898. 

2. Even after all this, they still probably underestimate the true magnitude, given that the 
Post Office figures only include receipts from stamp sales. This, of course, has been discussed 
earlier on. 

3. See National Accounts of Greece, 1948-70(1972), pp. 56-7. 
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underestimates of the true magnitudes, especially in the earlier years. This is 
so because land transportation has, in those years, been ignored. Furthermore, 
even after railways grew and substituted for other forms of land transporta
tion, these are still ignored (excluding the insignificant case of tramways 
which is relevant only for the latter few years of the period anyway).1 This ap
pears to suggest that because the true value of production of class (I) is larger 
than what the figures indicate, the available subtotals must be multiplied by 
even larger coefficients than those determined above in order for more accu
rate magnitudes regarding total services production to be estimated. 

Similar is the case of class (II), at least in the later years. Specifically, the 
1927-38 figures appear to be underestimates of the true magnitudes. This too 
points to the necessity of using a larger coefficient than those estimated, at 
least for the years in question. Nothing, however, can be said for the years be
fore 1927. 

Things are not as clear in regard to classes (III & IV). Here there is no 
doubt about the increased scope of public activities as time passed. Howev
er, as far as their percentage in total services goes, one must also note that 
all services increased through time. This means an increase in both terms of 
the fraction. Thus, the safest decision seems to be to assume that they in
creased in a, more or less, similar fashion leaving the percentage basically 
constant. 

As in the previous case, one cannot doubt that the production of class (V) 
(Banking and Insurance) increased as time passed and the economy devel
oped. This, on its own, means that in the years for which the estimates have 
been made the denominator of the fraction is larger, the ratio smaller and 
therefore the coefficient larger than what it would have been in the period of 
interest. In short, a smaller coefficient is suggested. However, in a manner 
similar to the previous case, the simultaneous increase in the size of the nu
merator as well, does not permit the determination of the composite effect on 
the coefficient. 

Nothing positive can be said in regard to the relevant effects of the chang
es in class (VI) production either. Here too as time passed the numbers of 
dwellings increased. This implies an increase in the stream of services accru
ing from them and, subsequently, an increase in the size of the denominator of 

1. As may be recalled, water transportation production has not been estimated. 
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the fraction which, in turn, means a larger coefficient in the later years, i.e. a 
smaller one in the relevant period. Once again, however, it cannot be said 
whether this increase in the denominator is relatively larger than the increas
es in the items in the numerator. 

Similar remarks can be made in the cases of classes (VII, Trade) and (VIII, 
Miscellaneous), the bottom line being that no composite effects on the coeffi
cient being able to be determined. 

Finally, as far as class (IX) (Construction) is concerned, one must note 
the large works undertaken during the period under consideration. These 
include railway construction, the draining of the lake Kopais, the opening 
of the Korinthos canal, the opening of roads etc. Such works obviously did 
not take place, to any important degree, in 1948-52 (i.e. during and after the 
Hellenic civil war). Thus, these would suggest that construction production 
was clearly more important in the earlier years which, in turn, would appear 
to imply a larger coefficient, at least up to the early 20th century. Thereaf
ter, however, the country entered a continuous period of abnormality (Bal
kan Wars, WWI, Asia Minor expedition and the subsequent catastrophy 
there) which would seem to nullify what was said for the earlier years. As a 
result a larger coefficient would appear to be relevant only up to the early -
1900's. 

On balance then, one would be tempted to assume that the denominator 
total was relatively larger in regard to that of the numerator in the early 
years than what it was later on, at least when extensive construction took 
place. This implies that the percentage in question would be expected to be 
smaller than in years 1948-52, which, in turn, means a larger markup coef
ficient. 

This being the general conclusion regarding the magnitude of the coeffi
cient, a conclusion more or less based on the assumption of a small relevant 
construction size during the years it has been estimated, one can proceed to 
make fine adjustments in an effort to incorporate whatever other relevant in
formation is possible. In this respect one must mainly take into account what 
was said in regard to classes (I) and (II). 

Bearing all this in mind, the following have been adopted: 
- For the whole period the coefficient varies between 3.0 and 4.0. 
- During the earlier years, i.e. up to 1893, it was 4.0 (most of the large con
struction works took place then; this is the main effect reenforced by 
what was said in regard to class (I). 
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- For the years up to the end of the first decade of the 20th century, i.e. 

for 1894-1910, it was 3.7. This signifies a slight decrease in the impor

tance of construction relative to all other items (services) produced as 

well as the relative increase in public administration and defense activ

ities. 

- For the (turbulent) period immediately following, i.e. 1911-1921, it was 

3.0. Here it must be expected that construction declined more than all oth

er items, again in relative terms. Simultaneously, the activities of classes 

(ΠΙ & IV) (especially defense) increased beyond proportion. 

- Finally for the years after 1921 it appears safe to adopt a coefficient of 

3.25, i.e. to assume the same more or less ratio as that for 1948-52.' 

On the basis of the above the totals of classes (I)-(IV) which appear in Table 

[6/(1)] column (4) and the coefficients appearing in column (5) of the same ta

ble have been multiplied, their products being the estimates of the total value 

of production of the tertiary sector.2 These appear in column (6). 

Having completed the discussion pertaining to the first of the two ap

proaches cited earlier on, a few words can be said about the second one. In this 

respect, the philosophy is, more or less, the same. The difference is that the es

timates for the missing classes are based on the ratio of the value added in the 

tertiary sector to that of the total of the primary plus secondary sectors. This 

ratio can again only be based on post-WWII figures and the basic assumption 

relevant in this case is that it increased through time. 

Such estimates, however, have not been carried out, as there is no reason to 

expect that they will be more accurate than those already made. As a result 

they do not appear to be worth the time and effort required while the relevant 

approach has only been mentioned indicatevely as an alternative to that used.3 

1. The stability of the coefficient is obviously implied here. For what it is worth, it must be 

noted that stability is also suggested by the percentages and therefore the coefficients derived 

for 1953-58. In particular, the figures for these years are: ratio 0.46; coefficient: 3.15 (exclud

ing 1956 where the respective percentage is 0.49). 

2. There is an exception. Thus, for 1898 the multiplication yields 415890000 drs. This has 

obviously been very much affected by the extraordinarily large value of classes (III and IV) for 

that year and appears to be quite remote from the truth. As a consequence, in order to amelio

rate the situation, a figure is estimated on the basis of a much smaller magnitude imputed for 

classes (III and IV) (50000 drs). 

3. Such estimates would, of course, be useful as a basis of comparison vis-a-vis those already 

made, but again it is felt that they are not worth the time and effort necessary for their calculation. 
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Summarising, one can only stress once again that the estimates derived from the 
above procedures must be viewed only as rough approximations of the true magni
tudes. As such, any use outside the present context requires extreme caution. 

The above do not mean, however, that the reliability of the estimates is always 
beyond the limits of acceptability. On the contrary, it is felt that overall the pic
ture conveyed is not an inaccurate one while the expected mutual cancellation of 
the errors in the aggregation process serves to increase these figures' accuracy. 
Again, of course, one can argue that a test of their reliability is made when the 
monetary figures are brought into the picture. Finally, any existing errors are be
yond doubt minimised when multi-year averages of the aggregates are used. 
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6. TERTIARY PRODUCTION: (I) Total Value Added 

Year 

1858 
1859 

1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 

1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 

(l)Trans-
portation 
(OOO)drs 

(90) 

(100) 
(110) 
(120) 
(130) 
(140) 
(150) 
(160) 
(170) 
(180) 
(190) 

(200) 
(210) 
(220) 
(230) 
520 

(1500) 
3430 

(3970) 
(4600) 
5320 

6330 
(7300) 
8270 
7790 
7310 

(7560) 
8090 
8750 
9530 

(9470) 

(2)Com-
munic. 
(OOO)drs 

(250) 
300 

430 
(400) 
(350) 
(320) 
(500) 
(760) 
(800) 
(800) 
(900) 
(900) 

(950) 
(950) 
(1000) 
(1000) 
(1050) 
(1050) 
(1100) 
(1150) 

(1250) 

1590 
1870 
1940 
2150 
2330 
2200 
2410 
2680 

2700 
2810 

(2890) 
(3050) 

(3000) 

(3)Pub.Adm., 
Def. etc. 
(OOO)drs 

(9000) 
(9100) 

9120 
(9300) 
(9400) 
(9200) 
(9000) 
(9500) 
(9400) 
10630 
(12500) 
(10400) 

(10400) 
(10700) 
(10700) 
(10500) 
(12700) 
(11700) 
11570 
11800 
(12300) 
(29900) 

(27600) 
(31900) 
18060 
20210 
27240 
39660 
45480 
21440 
23660 
24560 

25260 
23930 
26180 
24660 
(23900) 
(26600) 
(27300) 
(42500) 
(99900) 
(34500) 

(4)Total 
(l)+(2)+(3) 

(OOO)drs 

(9250) 
9400 

9560 
(9700) 
(9750) 
9520 
(9500) 
10260 
10200 
11430 
13400 
(11400) 

(11400) 
(11800) 
(11800) 
(11600) 
13890 
12900 
12830 
13120 
(13500) 
(32500) 

29050 
(34700) 
19870 
22310 
29700 
43310 
51240 
27610 
30670 
32560 

34290 
34040 
37340 
35500 
(34000) 
(37200) 
(38600) 
(55900) 
(112400) 
(47900) 

(5)Co-
eff. 
for(4) 

4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 

(6)Total V A 
cols[(4)x(5)] 

(OOO)drs 

37000 
37600 

38200 
39000 
39000 
38100 
38000 
41000 
40800 
45700 
53600 
45600 

45600 
47200 
47200 
46400 
55600 
51600 
51300 
52500 
54000 
130000 

116200 
138800 
79500 
89200 
118800 
173200 
205000 
110400 
122700 
130200 

137200 
136200 
149400 
142000 
125800 
137600 
142800 
206800 
185000 
177200 
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6. TERTIARY PRODUCTION: (I) Total Value Added (continued) 

Year 

1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 

1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 

1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 

(̂ Trans
portation 
(000)drs 

(9800) 
(11150) 
(11300) 
(12400) 
(13900) 
(14000) 
(14600) 
(15500) 
(15300) 
(15300) 

16130 
16750 

(19700) 

(21400) 
(22200) 
(30300) 
(29200) 
(49800) 
(68700) 

(66200) 
(167500) 
(334200) 
(375100) 
(561000) 
(664200) 
(763300) 
(766400) 
832040 
897670 

910400 
(849300) 
(771100) 
(827500) 
(901600) 
(956300) 
(1008600) 
(1114500) 
(1227600) 

^ C o m 
munie. 
(OOO)drs 

(247800) 
(245200) 
(246200) 

(266800) 
(248000) 
(291200) 
(371800) 
(374800) 
(396400) 
(405800) 
(410000) 
(416000) 

(3)Pub.Adm., 
Def. etc. 
(OOO)drs 

(37200) 
(39900) 
(44800) 
(43000) 
(44200) 
(45400) 
(48600) 
(54200) 
(56200) 
(58900) 

(61800) 
(81600) 

(114400) 

(281700) 
(223800) 
(142700) 
(190200) 
939700 
(812200) 

965870 
(1196600) 
(1745100) 
(2437900) 
(2586100) 
(3147300) 
3859100 
3589200 
3966000 
6268100 

4828600 
5587100 
4643100 
4456500 
4789000 
5444700 
6806100 
7594300 
6850200 

(4)Total 
(l)+(2)+(3) 

(OOO)drs 

(50800) 
(55100) 
(60600) 
(59800) 
(62700) 
(64200) 
(68256) 
(75300) 
(77200) 
(80100) 

(83300) 
(105200) 
(143500) 

(324300) 
(263200) 
(185100) 
(234800) 

(1058800) 
(942600) 

(1094000) 
(1445900) 
(2204100) 
(2981800) 
(3335900) 
(4040200) 
(4899800) 
4603400 
5043240 
7411970 

6005800 
6684400 
5705400 
5655800 
6025400 
6797400 
8220500 
9118800 
8493800 

(5)Co-
eff. 
for(4) 

3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 
3.70 

3.70 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 

3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 
3.25 

(6)Total V A 
cols[(4)x(5)] 

(OOO)drs 

188000 
203900 
224200 
221300 
232000 
237500 
252500 
278600 
285600 
296400 

308200 
315600 
430500 

972900 
789600 
555300 
704400 

3176400 
2827800 

3282000 
4337700 
7163300 
9690900 
10841700 
13130700 
15924400 
14961100 
16390500 
24088900 

19518900 
21724300 
18542600 
18381400 
19582600 
22091600 
26716600 
29636100 
27604900 
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6. TERTIARY PRODUCTION: (II) Shipping 

Year 

1868-
1874 

(a) 
Total 

Wages of 
Sailors 

(OOO)drs 

5904 
p.a. 

(b)Total 
Profits, 
etc. of 

Sh.Comps 
(OOO)drs 

19934 
p.a. 

(c) 

Authors, Sources 

Anastasopoulos 1, 
p.301 

(d) 

Notes 

This is an annual average 
estimate.The author does not 

1904 

1906-
1910 

1906-
1910 

1914 

1914 

1915 

1916 

1915-
1917 

13500 Dakin 2,pp.252-3 

25-30 Andreades 3, 
(000)p.a Tsouderos 4 

30000p.a Andreades 5 
90000p.a 

125000 Tsouderos 4 
100000 

125000 Lefeuvre-Meaulle 6 

200000 Andreades 7 

385000 Andreades 7 

356213 Tsouderos 4 
(Total) 

say who made it. 

The years are not specified. 
Andreades says the estimates 
refer to the"last few years". 
Tsouderos attributes them to 
Andreades. 

Both are averages.The small 
one refers to "normal times". 
The large one to the 4 WWI 
years.Both are attributed to 
Dewarrin. 

The large figure is an esti
mate by Lefeuvre-Meaulle;the 
small one by Andreades. 

See above. 

His own estimate. 

A forecast by the journal 
"SPHAIRA" very optimistic 
according to the author. 

Also: 199409000 drs from sales 
of ships abroad.The author 
does not believe that during 
the WWI years earnings exceed
ed those of normal times by 
more than 5 times as others 
suggested. 
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6. TERTIARY PRODUCTION: (II) Shipping (continued) 

Year 

Before 
WWI 

(a) 
Total 

Wages of 
Sailors 

(000)drs 

(b)Total 
Profits, 
etc. of 

Sh.Comps 
(OOO)drs 

40000 
p.a. 

(c) 

Authors, Sources 

Lefeuvre-Meaulle 6 

(d) 

Notes 

This author,as well as Martin 
and Andreades (who probably 
made the estimate), mention 
the capital value of the Hel
lenic commercial fleet to be, 
in 1911, 126000000 drs. 

1. (1947); 2. (1972); 3. (1913); 4. (1920); 5. (1929); 6. (1916); 7. (1923). 
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CHAPTER 7 

GDP: THE "DIRECT" METHOD 

a. Introduction 

(l)Having estimated the value of production of each of the three sectors of 
the economy the next step is the derivation of their total. This consists the 
GDP estimate sought and, when the methods used to derive the value of pro
duction of each sector are recalled, it can be added that it is expressed in cur
rent prices and at factor cost.1 

The estimation of GDP in current prices is only the first part of the task. 
Next, in order to be able to make better comparisons between the various sub-
periods and to determine the changes in the real, as opposed to the nominal, 
level of domestic output, a series in which GDP is expressed in constant pric
es2 is also necessary. In this context a price index is required. 

In what follows, first the estimation of GDP at current prices is discussed. 
Then a price index is determined while, finally, this index is used for the deri
vation of GDP at constant prices. 

b. GDP at Current Prices 

As may be apparent from above the estimation of GDP is a relatively 

1. It must be stressed that, because of the nature and shortcomings of the data and the meth
ods used, these terms cannot be viewed as adhering rigorously to the appropriate definitions. 
This cannot be avoided. 

2. In fact, as a consequence of the length of the period considered and the relevant to this im
plications, more than one basis years are used. 
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straightforward matter since all that is required is to add up the value of pro
duction figures pertaining to the primary, secondary and tertiary sectors of the 
economy. These are taken from Tables [4/(V)] column (6), [5/(ΙΠ)] columns 
(L) and (M)1 and [6/(1)] column (6) respectively and, besides being rounded 
whenever necessary, need no other adjustment. They have been entered in 
columns (il), (i2) and (i3) of Table [7/(1)] and added across. This determines 
the totals appearing in column (i4) of the table which are the GDP estimates 
sought. 

In regard to these estimations one complication exists. Specifically, since 
no estimates have been made for the secondary sector for 1900-12, no total 
can be derived for these years. In order to ameliorate this it is necessary to 
mark up the subtotals resulting from the aggregation of the figures available 
for the other two sectors accordingly. This has been done in the same way2 as 
in the context of Chapter 4, when the total production value of agriculture, in
itially, and of the whole of the primary sector, eventually, were derived. Here, 
the ratio of the value of production of the secondary sector to total value 
(GDP) has been derived, the relevant figures appearing in column (ii) of the 
table. These, as can be seen, appear to have exhibited a considerable stability.3 

More importantly, the ratio appears to have been essentially constant in the 
1890s. This stability, when combined with the actual magnitudes during these 
years as well as in 1914 and in 1915, seem to suggest that the imputation of a 
ratio of 0.04 for the earlier years of the first decade of the twentieth century 
and of 0.05 thereafter, is plausible. 

Given the small relative importance of this sector, it seems that even if a 
reasonably small error has been made in these imputed magnitudes the effect 
to the aggregate will be unimportant. Thus, one need not worry very much, 
while the corresponding total value figures appearing in column (i4) can be 
adopted without second thoughts. 

In general, the GDP figures included in column (i4) can be considered ad
equate approximations of the corresponding real magnitudes. In this respect it 

1. Column (L) includes the figures for 1858-99; column (M) those for 1914-38. 
2. In particular, the ratio of the value of the missing sector to that of the total has been esti

mated for the years this is possible. Then, on the basis of the magnitudes derived, ratios have 
been imputed for the missing years. 

3. They vary between 0.03 and 0.08 throughout the period. The large percentages appear
ing for this sector in the earlier years are the result of the importance of shipbuilding. 
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must be recalled that the production value of certain activities has been omit
ted from the totals as, in those cases, no plausible estimates can be made. This 
has been discussed in the detailed examination of each sector so, here, it suf
fices to note that from the GDP figures in column (i4) the most important 
omissions are the values of production pertaining to fishing, to water transpor
tation (shipping), to a part of the construction industry (although estimates for 
relevant materials have been made and are included) and to water works. 

A second general point regarding the GDP figures that must be recalled 
here is that, in certain cases, values pertaining to activities that should have 
been included in one sector have, for reasons of convenience pertaining to the 
method used, been included in another. One example of this regards the met
allurgical industry which, although should have been included in secondary 
production, has been presented in the context of mining, i.e. in primary pro
duction. 

Finally, it must also be recalled that, as a rule, the imputations made in cas
es when other estimates could not be derived, have been based on assumptions 
made with the purpose of minimising overall errors. This implies that in cer
tain years, when exceptional circumstances might have prevailed, the estimat
ed figure might differ considerably from the true one. Overall, such errors in 
the subtotals will tend to offset one another, the composite effect on the totals 
being neutralised in the aggregation process. However, one must be conscious 
of the limited utility of these totals as an indicator of short run changes, espe
cially in the middle years of the period examined. 

Ón the negative side then, and as a result of the omissions cited, the totals 
estimated are expected to be somehow smaller than the true figures. In addi
tion, the indications regarding the relevant contribution of each sector to the 
total, as implied by the ratios that can be derived in the manner this has been 
done in column (ii) for secondary production, might be to some extent mis
leading, both because of these omissions but also because of the inclusion of 
certain activities in "wrong" sectors. Finally, because of both these factors but 
also as a consequence of the manner in which imputations have been made, 
i.e. emphasis to determine figures consistent with the trend rather than with 
the cycle, it appears that short run changes implied by these totals must be 
viewed carefully. 

Turning to the positive side, the totals derived do seem to convey a rela
tively accurate picture of Greek GDP, despite their omissions. In fact, consid
ering the period these refer to and that the series was built from scratch, it ap-
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pears doubtful that better results could have been achieved, given the limita
tions implied by time constraints. 

In addition, one can obtain some idea of the real total magnitudes involved 
in some cases, i.e. when the very few estimates that exist for fishing and 
shipping are presented, side by side, with the totals derived. These figures ap
pear in the relevant detailed discussions and will be cited again, along with the 
GDP estimates, in Chapter 12, so that a comparison of the relevant magni
tudes can easily be made. 

Whereas it may be true that the production value of some activities has 
been classified in the "wrong" sector and therefore has led to the distortion of 
the ratios pertaining to the share of each sector's value of production to the to
tal, it is also true that this does not appear to have been important enough so as 
to lead to totally incorrect conclusions regarding the size of these shares. In 
this regard it may be added that here too it is possible for some adjustments to 
be made in order to improve the accuracy of the picture conveyed. This has not 
been done because for the present purposes, and especially for long run com
parisons, it is felt that the information conveyed is quite adequate. 

Finally, regarding the relevant rates of change, i.e. of the absolute values 
and pertaining to the share of each sector in the total, once more it appears that 
the larger the period picked the closer the picture conveyed is to the truth. In 
this context, one must not underestimate the fact that large parts of the totals 
consist of estimates based on solid grounds. Thus, since the totals are a reflec
tion of the partials and since the partials are correct, the rate of change indicat
ed for the totals must also, more or less, be correct. In fact, as the part of the to
tal estimated on solid grounds becomes larger, the effect of this partial on the 
changes of the total also becomes larger, this implying that these changes are 
more accurate as well. Overall, excluding the latter parts of the 19th century 
and the first decade of the 20th, it seems that the totals derived are based large
ly on solid grounds. As a result, the implied rates of change seem reasonably 
accurate, although this might be considered more true in the case of changes 
in the production levels than in that of changes in the shares of the sectors. 

In summary, subject to the limitations specified and provided that the nec
essary caution is exhibited, it seems that the estimates made are indeed satis
factory approximations of the real figures involved. 
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c. Derivation of a Price Index 

(1) The second matter that will be dealt with is the determination of the 

price index on the basis of which the GDP values at current prices will be de

flated.1 This implies answering a number of questions which can be grouped 

in three general categories depending on whether they regard (i) the choice of 

the items included in the index, (ii) the choice of the formula used and (iii) the 

choice of the base period. 

In principle, the choice of the items included in the index is a problem of 

sampling. Accordingly, the various products included in it must be arranged, 

on the basis of homogeneity, in groups. Then specific prices must be selected 

from each group. These must be representative of the group, i.e. they must 

typify as much as possible the changes in the prices of the other items of it. Un

fortunately, in the present case this task is hindered by the limitations posed by 

data availability. Thus, whereas the items included in the index must be repre

sentative of the total, here GDP, this is complicated by the fact that relevant 

figures regarding prices and quantities are, quite often, not available for all the 

years in the period. Furthermore, given the length of the period considered, 

there are also complications posed by the changes in the importance of the 

various items in question. These changes might well alter the degree to which 

an item represents the total. 

As a consequence, the choice of the items, whereas adhering to the theoret

ical requirements as much as possible, has also been a matter of practical con

siderations. Specifically, as can be seen in Table [7/(Π)], the combination of 

particular products and groups chosen consists of: 

- Wheat: the figures referring to this item have either been taken from 

sources cited in the context of the earlier discussion of it or estimated in that 

context. They appear in column (A) of the table. Relevant are also figures re

garding the total of all cereals as in some cases values referring to the produc

tion of wheat have not been directly estimated and it has been necessary to 

multiply quantity estimates, derived from relevant total cereal magnitudes, by 

the corresponding deflators to determine the current values appearing in col-

1. The relevant theory is, of course, well known. All that will be said here in regard to the 

theoretical aspects of the subject follow the presentation appearing in Allen (1968), pp. 96-114, 

132. 
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umn (A4). 
- Cotton + Tobacco: as in the previous case the figures pertaining to the to

tal of these products1 have either been taken from sources cited in the context 
of the earlier discussion of it or estimated there. They appear in column (B) of 

1 the table. Here it must be recalled that there is a difference in the manner ac
cording to which the value of tobacco has been estimated for 1858-1912 and 
1914-38. This adds to the complications present when the pre-1914 estimates 
are compared with the post-1914 ones. 

- Olives + Olive Oil / Vineyards: the same as above is relevant in regard to 
the figures used which, in these cases, regard the whole group and have been 
included in columns (C) and (D) of the table respectively. 

- Total Meat Production / Total of Fresh Milk Production: again a total has 
been used, in these cases, however, not of a group but for a number of homo
geneous products. The figures used have been derived in the context of the rel
evant, in each case, discussion where the sources are also cited. They appear 
in columns (E) and (F) of the table respectively. 

- Iron Ores / Lead Ores / Magnesite, Magnesia: as in the previous cases the 
figures pertaining to these items have been taken from the relevant, in each 
case, discussion, in which the sources used have been cited. These figures ap
pear in columns (G), (H) and (I) of the table. 

- Salt: the same as above is relevant here, where the 1874 quantity has been 
adopted for 1870-3 as well. In addition, the value appearing in the table for 
1875 is that derived by multiplying the deflator by the quantity estimate. The 
figures appear in column (J) of the table. 

- Oil from Olive Stones: this item is included in the group of chemical in
dustries in the secondary sector. As usual the figures are taken from the rele
vant discussion in which the sources used have been cited as well. They apeear 
in column (K) of the table. In this respect, it must be recalled that the 1869-81 
deflators appearing in column (K2) have been imputed, in the original analy
sis, as being constant. 

In all, 11 sets of figures are included in the index. These appear to be rep
resentative in the sense that they refer to a large part of the total value derived 
for the whole of GDP,2 but not in the sense that they typically represent all sec-

1. And not to the total of the group. 
2. Taking the basis years, the items in the index represent the following percentages of to-
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tors of the total. In particular, there is only one minor item from secondary pro
duction, and this strongly dependent on a primary product, while there are no 
items from tertiary production.1 One advantage of this selection is that these 
items can be used for the whole period. Thus, despite the progressive decline 
in their importance relatively to the total, which must be expected when one 
considers that these items basically refer to the primary sector, they still con
sist over 30% of the total value estimate of GDP in the last year of the period 
considered (1938). This percentage does appear to be sufficiently large to per
mit the use of the same items throughout the period and to avoid making any 
changes to this effect. In this respect, it must be noted that for the earliest years 
of the period no data are available for the latter five items in question. Of these, 
only salt was produced at that time but the relevant magnitudes appear to have 
been unimportant. Thus, in these years the index includes six items while for 
the others the figures are implied to be nil. As the production of these items 
commenced and/or became important the relevant figures are brought into the 
index. This complication does not cause any practical problems while the rel
ative importance, in the earlier years, of the relevant items in regard to the to
tal is, as already noted, quite high. In fact, the degree to which the items in the 
index are representative of the total is not reduced at all. Still, despite the ab
sence of any effects, a complication does exist this suggesting that caution 
should be exhibited. 

Turning to the figures in the table, a few additional notes are necessary. 
The first refers to the production quantities adopted for the total of olives plus 
olive oil for 1914-6. These have not been estimated in the relevant discussion 
cited above. Instead, the figures appearing in column (C) have been derived 
on the basis of the values estimated for each item and on the 1914 prices of 
olives and olive oil2 which have been used to determine a weighted average 
that has been adopted as the deflator. This appears in column (C2).3 The 
weights used are based on the relevant quantities pertaining to the production 

tal value in current prices: 1860: 42.5%; 1875: 48.5%: 1899: 43.3%, 1914: 30.3%. Also, in 
1938, the percentage is 32.5%. 

1. It would have been helpful if, for instance, adequate information regarding the prices of 
railway tickets were available. 

2. These are: olive oil: 1180 drs/ton; olives: 690 drs/ton. See. Yearbook(1930), p. 257. 
3. It is 1082 drsAon. 
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of the two items in 1917 and 1918.1 Then, this deflator has been assumed to 
vary in accordance with the rate of change of the price of olive oil observed for 
1914-62 in order to determine the deflators for 1915 and 1916.3 Finally, these 
have been used in combination with the production values estimated to deter
mine the quantities adopted for 1914-6. 

The second note in question is of a similar nature. It regards the imputation 
of figures in 1914-6 for oil produced from olive stones. These appear in col
umn (K) and have been based on the corresponding figures for the production 
of olives and olive oil. In particular, inl912, 1917 and 1918 the production 
quantity of the item in question was 0.023,0.030 and 0.033 of that of the re
spective total of olives + olive oil. Thus, it seems that it is not far from the truth 
to adopt the following ratios for 1914-6:1914:0.025; 1915:0.027; and 1916: 
0.029. This permits the derivation of the quantities appearing in column (Kl). 
Next, the 1914 deflator adopted can, on the basis of the 1917 figures, be as
sumed to be 0.75 of that for olive oil. In addition, much in the manner dis
cussed in the previous case, it can also be assumed to vary similarly to the 
olive oil price. This determines the following deflators: 1914: 885 drs/ton; 
1915: 1035 drs/ton; and 1916: 1203 drs/ton. These, in combination with the 
quantities derived, can be used to estimate the current values appearing in col
umn (K4) of the table. 

The last note regards salt. Here it must be pointed out that the deflator 
adopted for 1899 is the sales price set by the State and not the figure deter
mined from Kordellas' data. Here, as it may be recalled from the relevant dis
cussion, there was some confusion in this regard. This choice appears to be 
more realistic than the available alternative. 

(2) Having discussed the selection of the items included in the index, the 
next question regards the formula that will be adopted. This depends on the 
purpose for which the estimated index will be used. In this respect, it has al
ready been said that the objective is to deflate the GDP estimates derived at 

1. In 1917 olive oil was 75% of the total quantity of olive oil + olives; in 1918, the corre
sponding percentage was 84%. Thus, the weights adopted are 0.80 for olive oil and 0.20 for 
olives. The deflator has been derived in accordance to the following expression: (0.80x1180) + 
(0.20x690). 

2. See: Yearbook (Ì930), p. 262. 
3. 1266 and 1472 drsAon respectively. 
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current prices and to determine a series of GDP values at constant prices. For 

this a price index, as opposed to a volume one, is required. The question is of 

which type: Laspeyres orPaasche? 

In principle both indices are desirable. However, given the necessity to 

limit the extent of the analysis as much as possible, as well as that in the con

text of the generally tentative nature of the figures involved here the estima

tion of both would add little to what really can be said, only one, Laspeyres', 

has been derived. The implication is that the comparisons made are in relation 

to a base period which is in the past1 and this appears better suited for the 

present requirements. 

The Lespeyres formula is: Σ(Ρ^ο/Ρ0Οο). In this regard one must point out 

that the average derived is a weighted one and that the weights used are the 

production quantities of the items included in the index. As for the prices used, 

it must be noted that they are really the production deflators. In a sense then, 

here a production deflator index has been derived. This, of course, seems ap

propriate, given the stated objective. 

(3) The last question regards the choice of the base period. In this respect, 

upon considering the length of the period relevant (80 years), it should not be 

surprising that a changing base year has been adopted. Specifically, the peri

od has been divided into four subperiods and four base years have been used 

in the process. Given that the figures for these years must be as accurate as 

possible, the choices made have determined subperiods of unequal length. 

This is unfortunate but, given the constraint cited and the problems with the 

data, unavoidable. The specific base years thus selected are 1860,1875,1899 

and 1914 and, despite the effort that the figures used be quite accurate those 

for 1899 are less so both in comparison to those referring to the other years as 

well as in absolute terms. In fact, as a result of the lack of adequate relevant in

formation, the indices derived for this year should be viewed with caution, at 

least when short term comparisons are discussed.2 

1. In 1858 and 1859 an exception has been made and the Paasche price index derived. Here 

the comparisons made referto 1860 as the base period. 

2. Still, the data for 1899 are the best available, when compared to those for the nearby 

years. Thus, this year has been chosen as a base period in order to avoid having one very long 

subperiod (i.e. 1875-1914). 

314 



The final point that must be raised here regards chaining as, given the 
changes in the base period, it might be necessary occasionally to be able to 
chain the index numbers in question. A step in this direction has been made 
and the values referring to each of the three base years after the first one, have 
also been expressed in terms of the prices of the base period immediately pre
ceding them. Thus the 1875 figures have also been expressed in terms of the 
1860 prices, the 1899 figures in terms of the 1875 prices and the 1914 figures 
in terms of the 1899 prices. 

(4) Having discussed the three questions regarding the determination of 
the price index, the final step is to concentrate on Table [7/(11)] where the in
dex has actually been estimated. Here, within the context of each item's pres
entation (columns (A)-(K)) all information relevant to them has been assem
bled in four sub-columns: in no. ( 1), the quantity of production appears; in no. 
(2), the production deflator referring to each base period is included; in no. (3), 
the value of production in constant prices has been estimated by multiplying 
the quantity in the first column by the deflator in the second; finally, in no. (4), 
value of production in current prices appears. 

Next, in column (L), the total value of production has been derived. In this 
case one discerns the following sub-columns: 

- (LI) where a complete estimate set, i.e. figures for all items, is included.1 

This is further divided in (Lli), where the totals of the values in constant pric
es are derived and (Llii), where the relevant totals of values expressed in cur
rent prices are derived; 

- (L2) where an incomplete estimate set is included. This means that the to
tals derived are partials in the sense that they include only figures for a few 
items. Here again, the column is divided in columns (L2i) and (L2ii) where 
values at constant and current prices appear. 

The final step is an obvious one: it consists of the division of the values in 
current prices by those in constant ones, in order to derive the price indices ap
pearing in columns (Ml) and (M2). Here, the indices based on the figures re
garding the total values derived respectively from the complete and incom
plete estimate sets appear. In this context it must be clear that the indices in 

1. It must be pointed out that, in this case, availability is defined to include the instances in 
which production figures are assumed to have been nil. 
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column (Ml) are better founded and thus more trustworthy than those in col
umn (M2). In general, however, and with one exception, it seems that all indi
ces estimated are pretty much consistent between them. As a consequence, ex
cluding a few relatively unimportant relevant comments and observations 
discussed in the next section, and besides the exception cited above, there is 
nothing to add. 

The exception noted refers to the index derived for 1910 which is consid
erably larger that those derived for the nearby years. In this regard it must first 
be observed that the index is based on an incomplete estimate set (it is in col
umn (M2)). Next, upon examining the items whose values are included in the 
relevant totals, one notes that there is a large increase between 1909 and 1910 
in the current value referring to cotton + tobacco, i.e. in group (C). Consider
ing that the effect of the group (C) figures upon the incomplete estimate set is 
quite significant, it appears that one can explain how this large price index has 
resulted. This, as will be seen in the next paragraph, will not be adopted. 

d. GDP at Constant Prices 

(1) What remains to be done is to derive GDP at constant prices. In this 
context, and for reasons of convenience, the figures for GDP at current prices 
in Table [7/(1)] column (4) have been assembled in Table [7/(111)] column (1). 
In addition, those for the price index in Table [7/(11)] columns (Ml) and (M2), 
have been used as a basis for the determination of the two series adopted as 
consisting the possible maxima and minima of this magnitude. These appear 
in columns (2i) and (2ii) of Table [7/(111)]. In effect, the estimates of the price 
index derived in the previous section have been used as guides for the deter
mination of a range within which the true price index most probably lies. This 
is expressed by its two limits, which can be considered as the maximum and 
minimum magnitudes the price index can assume and has been done for 1858-
1912, as for 1914-38 the availability of, more or less, reliable data suggests 
that the deflators derived are relatively accurate and thus no such approxima
tions need be estimated. 

Pondering upon the 1858-1912 subperiod one must first recall that the 
(Ml) indices appear more reliable than the (M2) ones. It therefore seems rea
sonable to assume that the possibility of an error is smaller in this case. This 
has been expressed by adopting a smaller range within which the true index is 
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assumed to lay. In fact, in all cases a (Ml) index has been derived, the range 

has at most been assumed to be 0.02 units, the actual figure being the average 

of the maximum and minimum magnitudes adopted and appearing in columns 

(2i) and (2ii) of Table [7/(ΠΙ)]. By comparison, when the (M2) index is the 

starting point the variation range has, as a rule, been assumed to be larger. In 

addition, depending on the short term variations, as these are indicated from 

the indices of the nearby in each case years, the (M2) figure is not always in 

the middle of the relevant range. In fact, here, an effort has been made to neu

tralise extreme year to year variations when these seem to be unfounded. Such 

an extreme case is 1910 where, as noted previously, the large effect of the 

change observed in one item on the figure estimated, in combination with the 

fact that this index was derived on the basis of partial totals, has resulted in a 

magnitude which seems highly unsubstantiated. Thus, in this case the index 

adopted has been imputed on the basis of those imputed for the nearby years 

and is not even close to that appearing in column (M2). 

The above suffice to explain the magnitudes adopted for the earlier years. 

These appear in columns (2i) and (2ii). For 1914-38 the figures in column (2i) 

are those in column (Ml) of Table [7/(11)], while those in column (2ii) are tak

en from the Yearbooks and consist a price index derived on the basis of 61 or 

57 items respectively depending on the specific Yearbook used.12 Here it 

must be noted that for 1931-2 the same magnitude appears in both Yearbooks 

relevant, despite the use of a different number of items in the index. It must be 

added that this index is based on far more items than the general cost of living 

index given by the same sources. Thus it seems to be a better basis of compar

ison with the index derived in the previous paragraph. In fact, the comparison 

of the two series appearing in columns (2i) and (2ii) for the subperiod in ques

tion reveals some differences. These, in general, are not very large and, over

all, it seems that one can be rather satisfied. 

The final step is both simple and expected: The GDP figures at current 

prices have been divided by the two series of price indices to derive the rele

vant estimates in constant prices. These regard values at constant prices of 

various base periods (1860,1875, 1899 and 1914). They appear in columns 

(3i) and (3ii) of Table [7/(111)]. Furthermore, it also seems useful to estimate 

1. For 1914-29: (1930), p. 263; for 1928-32: (1933), p. 251; for 1931-5: (1936), p. 245; and 
for 1934-8: (1939), p. 225. 

2. Yearbooks (1930) and (1933): 61 items; (1936) and (1939), 57 items. 
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the average of these figures. The averages in question appear in column (3iii) 
of the table. 

In summary, and generalising about the figures derived, one can only re
peat what has been said on quite a few earlier occasions: they appear reason
able, in most cases at least; they improve in the latter years while being more 
tentative in the middle ones; they seem to represent the trend better, rather 
than the cyclical movements; they do offer a sound basis for the estimation of 
relevant sector shares; in the middle years they do offer a relatively sounder 
picture of the changes observed over longish subperiods than over very short 
ones. Ultimately, however, a better appraisal of these figures can only be 
achieved when monetary data are brought into consideration. 
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7. GDP: (I)Total Value in Current Prices 

Year 

1858 
1859 

1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 

1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 

(1) 
Primary 
Product. 

V 
(000) drs 

91500 
95400 

120400 
133300 
100800 
114200 
152700 
143900 
188300 
193900 
167900 
175800 

179200 
178200 
196500 
209900 
204200 
210200 
244200 
244000 
253600 
254300 

238800 
258100 
283800 
279700 
295500 
333400 
367200 
370000 
375300 
393800 

(i) PRODUCTION VALUES 
(2) 

Secondary 
Product. 
V Added 
(000) drs 

6200 
9200 

10100 
9400 
7400 
12300 
11100 
11600 
11900 
12700 
13600 
15300 

16400 
17400 
14100 
14500 
18500 
22200 
19000 
15200 
21500 
18900 

18900 
14700 
15300 
13100 
12800 
15800 
16100 
16600 
17400 
18700 

(3) 
Tertiary 
Product. 
V Added 
(000) drs 

37000 
37600 

38200 
39000 
39000 
38100 
38000 
41000 
40800 
45700 
53600 
45600 

45600 
47200 
47200 
46400 
55600 
51600 
51300 
52500 
54000 
130000 

116200 
138800 
79500 
89200 
118800 
173200 
205000 
110400 
122700 
130200 

(4) 
GDP 
Total 
V 

(000) drs 

134700 
142200 

168700 
181700 
147200 
164600 
201800 
196500 
241000 
252300 
235100 
236700 

241200 
242800 
257800 
270800 
278300 
284000 
314500 
311700 
329100 
403200 

373900 
411600 
378600 
382000 
427100 
522400 
588300 
497000 
515400 
542700 

(ii)R/s 
(5) 

S/dary 

Total 
(2/4) 

0.05 
0.06 

0.06 
0.05 
0.05 
0.07 
0.06 
0.06 
0.05 
0.05 
0.06 
0.06 

0.07 
0.07 
0.05 
0.05 
0.07 
0.08 
0.06 
0.05 
0.07 
0.05 

0.05 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
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7. GDP: (I)Total Value in Current Prices (continued) 

Year 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 

1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 

1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 

(1) 
Primary 
Product. 

V 
(000) drs 

392600 
409900 
387300 
439800 
358000 
437600 
370900 
371000 
400900 
398600 

343300 
386500 
356600 
407600 
385400 
402700 
371800 
426100 
376900 
421500 

371100 
574400 
551700 

838700 
870700 
1232700 
1806300 
2441500 
2304600 

(i) PRODUCTION VALUES 
(2) 

Secondary 
Product. 
V Added 
(000) drs 

20600 
20200 
20100 
17900 
17800 
20700 
18900 
21500 
21000 
22000 

89200 
101200 
138100 
189700 
383200 
352400 

(3) 
Tertiary 
Product. 
V Added 
(000) drs 

137200 
136200 
149400 
142000 
125800 
137600 
142800 
206800 . 
185000 
177200 

188000 
203900 
224200 
221300 
232000 
237500 
252500 
278600 
285600 
296400 

308200 
315600 
430500 

972900 
789600 
555300 
704400 
3176400 
2827800 

(4) 
GDP 
Total 
V 

(000) drs 

550400 
566300 
556800 
599700 
501600 
595900 
532600 
599300 
606900 
597800 

553400 
615000 
605000 
655100 
643100 
666900 
657200 
741800 
697400 
755700 

715100 
936900 
1033900 

1900800 
1761500 
1926100 
2700400 
6001100 
5484800 

(ii)R/s 
(5) 

S/dary 

Total 
(2/4) 

0.04 
0.04 
0.04 
0.03 
0.04 
0.03 
0.04 
0.04 
0.03 
0.04 

(0.04) 
(0.04) 
(0.04) 
(0.04) 
(0.04) 
(0.04) 
(0.05) 
(0.05) 
(0.05) 
(0.05) 

(0.05) 
(0.05) 
(0.05) 

0.05 
0.06 
0.07 
0.07 
0.06 
0.06 
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Year 

1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 

(1) 
Primary 
Product. 

V 
(000) drs 

3004000 
3147300 
5745700 
10128100 
11228000 
12547500 
15274100 
17276500 
18627800 
14745800 

(2) 
Secondary 
Product. 
V Added 
(000) drs 

404200 
447400 
720600 
1072100 
1383600 
1767900 
2046800 
2369400 
2583300 
2704200 

1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 

14637100 
13862700 
18582700 
22655000 
23984900 
25986300 
26418400 
34777900 
32838600 

2755100 
2544000 
2799100 
3273200 
3756200 
4000800 
4300000 
4942700 
4945500 

DN VALUES 
(3) 

Tertiary 
Product. 
V Added 
(000) drs 

3282000 
4337700 
7163300 
9690900 
10841700 
13130700 
15924400 
14961100 
16390500 
24088900 

(4) 
GDP 
Total 

V 
(000) drs 

6690200 
7932400 
13629600 
20891100 
23453300 
27446100 
33245300 
34607000 
37601600 
41538900 

(ii)R/s 
(5) 

S/dary 

Total 
(2/4) 

0.06 
0.06 
0.05 
0.05 
0.06 
0.06 
0.06 
0.07 
0.07 
0.07 

19518900 36911100 0.07 
21724300 38131000 0.07 
18542600 39924400 0.07 
18381400 44309600 0.07 
19582600 47323700 0.08 
22091600 52078700 0.08 
26716600 57435000 0.07 
29636100 69356700 0.07 
27604900 65389000 0.08 
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7. GDP: (III) Total Value in Constant Prices 

(1) (2) 
GDP Price 
Total Indexes 

Year Curr.Pr. (i) (ii) 
V max min 

(000) drs a 

1858 134700 0.97 0.95 
1859 142200 0.97 0.97 

1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 

168700 
181700 
147200 
164600 
201800 
196500 
241000 
252300 
235100 
236700 

1.00 
0.98 
1.00 
1.08 
1.04 
1.20 
1.31 
1.19 
1.08 
1.17 

1.00 
0.96 
0.98 
1.06 
1.02 
1.14 
1.22 
1.14 
1.04 
1.11 

1870 
1871 
1872 
1873 
1874 
1875 

241200 
242800 
257800 
270800 
278300 
284000 

1.22 
1.31 
1.22 
1.34 
1.31 
1.36 

1.16 
1.23 
1.17 
1.32 
1.29 
1.34 

1875 
1876 
1877 
1878 
1879 

284000 
314500 
311700 
329100 
403200 

1.00 
1.10 
1.06 
1.06 
1.01 

1.00 
1.05 
1.02 
1.02 
0.98 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 

373900 
411600 
378600 
382000 
427100 
522400 
588300 
497000 
515400 
542700 

0.93 
0.90 
1.18 
1.21 
1.21 
1.05 
0.96 
1.24 
1.19 
1.25 

0.89 
0.86 
1.13 
1.16 
1.16 
1.02 
0.91 
1.20 
1.17 
1.21 

(3) 
GDP Total V 
Constant Prices 

(i) (Ü) (iü) 
(l)/(2i) (l)/(2ii) Average 

(000) drs (000) drs (000) drs 

138866 141789 140328 
146598 146598 146598 

168700 
185408 
147200 
152407 
194038 
163750 
183969 
212017 
217685 
202308 

168700 
189271 
150204 
155283 
197843 
172368 
197541 
221316 
226058 
213243 

168700 
187339 
148702 
153845 
195941 
168059 
190755 
216666 
221871 
207775 

197705 
185344 
211311 
202090 
212443 
208824 

207931 
197398 
220342 
205152 
215736 
211940 

202818 
191371 
215827 
203621 
214090 
210382 

284000 284000 284000 
285909 299524 292716 
294057 305588 299822 
310472 322647 316559 
399208 411429 405318 

402043 
457333 
320847 
315702 
352975 
497524 
612813 
400806 
433109 
434160 

420112 
478605 
335044 
329310 
368190 
512157 
646484 
414167 
440513 
448512 

411078 
467969 
327946 
322506 
360582 
504840 
629648 
407487 
436811 
441336 
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7. G D P : (III) Total Value in 

(1) (2) 
G D P Price 
Total Indexes 

Year Curr.Pr. (i) . (H) 
V max min 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 

(000) drs 

550400 
566300 
556800 
599700 
501600 
595900 
532600 
599300 
606900 
597800 

1.20 
1.25 
1.25 
1.42 
1.41 
1.06 
1.04 
1.19 
1.20 
1.17 

a 

1.18 
1.21 
1.23 
1.33 
1.30 
1.04 
1.01 
1.14 
1.14 
1.12 

1899 - 597800 1.00 1.00 

1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 

553400 
615000 
605000 
655100 
643100 
666900 
657200 
741800 
697400 
755700 

1.01 
1.04 
0.85 
0.94 
0.97 
1.03 
1.15 
1.13 
1.14 
1.15 

0.97 
1.02 
0.80 
0.92 
0.93 
1.01 
1.09 
1.07 
1.08 
1.09 

1910 715100 1.20 1.17 
1911 936900 1.09 107 
1912 1033900 1.05 103 
1913 
1914 1900800 1.12 1.10 

1914 
1915 
1916 
1917 
1918 
1919 

1900800 
1761500 
1926100 
2700400 
6001100 
5484800 

1.00 
1.23 
1.81 
2.31 
2.92 
3.33 

1.00 
L19 
1.59 
2.64 
3.60 
3.24 

Prices (continued) 

(3) 
G D P Total V 
Constant Prices 

(0 (ii) (iii) 
(l)/(2i) (l)/(2ii) Average 
(000) drs (000) drs (000) drs 

458667 466441 462554 
453040 468017 460528 
445440 452683 449061 
422324 450902 436613 
355745 385846 370795 
562170 572981 567575 
512115 527327 519721 
503613 525702 514658 
505750 532368 519059 
510940 533750 522345 

597800 597800 597800 

547921 
591346 
711765 
696915 
662990 
647476 
571478 
656460 
611754 
657130 

570515 
602941 
756250 
712065 
691505 
660297 
602936 
693271 
645741 
693303 

55921« 
597144 
734007 
704490 
677248 
653886 
587207 
674866 
628748 
675217 

595917 611197 603557 
859541 875607 867574 
984667 1003786 994227 

1697143 1728000 1712571 

1900800 1900800 1900800 
1432114 1480252 1456183 
1064144 1211384 1137764 
1169004 1022879 1095942 
2055171 1666972 1861072 
1647087 1692840 1669963 
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Year 

1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 

0) 
GDP 
Total 

Curr.Pr. 
V 

(000) drs 

6690200 
7932400 
13629600 
20891100 
23453300 
27446100 
33245300 
34607000 
37601600 
41538900 

(2) 
Price 

Indexes 

(i) 
max 

3.62 
4.65 
7.51 
14.67 
13.53 
14.74 
17.11 
19.65 
18.60 
16.62 

(ii) 
min 
a 

3.46 
4.12 
6.02 
12.71 
13J03 
15.06 
16.83 
18.86 
19.42 
20.19 

(i) 
dV(2i) 

(000) drs 

1848122 
1705892 
1814860 
1424070 
1733429 
1862015 
1943033 
1761170 
2021591 
2499332 

(3) 
G D P Total V 
Constant Prices 

(ii) 
(D/(2ii) 
(000) drs 

1933584 
1925340 
2264053 
1643674 
1799946 
1822450 
1975359 
1834942 
1936231 
2057400 

(iii) 
Average 
(000) drs 

1890853 
1815616 
2039457 
1533872 
1766688 
1842233 
1959196 
1798056 
1978911 
2278366 

1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 

36911100 
38131000 
39924400 
44309600 
47323700 
52078700 
57435000 
69356700 
65389000 

15.44 
14.42 
16.04 
17.35 
17.97 
18.69 
20.76 
20.81 
21.55 

17.98 
16.66 
18.23 
18.81 
18.87 
19.86 
20.05 
21.86 
22.33 

2390615 
2644313 
2489052 
2553867 
2633484 
2786447 
2766618 
3332854 
3034292 

2052898 
2288776 
2190038 
2355641 
2507880 
2622291 
2864589 
3172768 
2928303 

2221756 
2466544 
2339545 
2454754 
2570682 
2704369 
2815604 
3252811 
2981298 

Notes: a. Starting in 1914, the ratios in this column are taken from the Yearbooks. 
They are not the minima. 
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PART C 

MONEY 





CHAPTER 8 

CURRENCY CIRCULATION 

a. Introduction 

The purpose of this chapter is to describe the process by which the time se
ries for currency circulation was derived. In this context, currency circulation 
is defined to include the following components: 

-(a) Coins: (i) Gold and Silver; (ii) Copper and other non-precious metals; 
-(b) Banknotes; 
-(c) Treasury notes. 
The actual problem was to obtain annual end of year figures1 for these 

items. These were obtained from various sources.2 

In order to facilitate the discussion, gold and silver coins are studied separ
ately from copper and others; banknotes and treasury notes are studied togeth
er. The reason is a simple one. In the case of coins made of precious metals, 
Greek pieces seldom remained circulating in the country for long, for, as a re
sult of their internal value, they quickly found their way abroad. In contrast, 
copper and other coins did not have any significant internal value and re
mained in circulation within the country. This is noted by several contempo
rary writers.3 

1. The alternative is to collect annual daily average figures. However, as the data on depos
its for the earlier part of the period refer to the end of each year and any estimation of an aver
age would have been based on very arbitrary assumptions, this solution was prefered. 

2. These will be mentioned in each case. 
3. See Strong (1842), pp. 103-5; About (1867), p. 70 (English edition); Bickford-Smith 

(1893), p. 152; Parker-Willis (1901), chapter XX. 
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By comparison, in the case of paper money, the only authority or agency 
that issued it was banks. No direct issue of treasury notes was ever undertak
en by the State. Instead, it arranged with the banks at times to issue a certain 
amount on its behalf. This always appeared in the annual balance sheets of the 
banks. Thus, since nobody made a distinction between these two types of 
notes (banknotes and quasi-treasury notes), there is no reason to treat them 
separately.1 

At this point, a few notes regarding the period up to 1833 appear useful. In 
this respect, it must be noted that one of the first problems Greece faced upon 
becoming independent in 1828 was to create a national monetary unit. Up to 
this date transactions were carried out with various non-Greek monies, main
ly Turkish, Spanish and Mexican coins, and to a lesser extent English sterlings 
and French francs.2 Then, as a result of the efforts of Greece's first governor, 
J. Kapodistria, the country introduced its first contemporary national mone
tary unit, the PHOENIX. This was a silver coin and became the official unit in 
1829. 

The Phoenix survived for only four years3 as the Bavarians, upon their ar
rival (with king Otto) in 1833, abolished it. In its place they issued the drach
ma, which thus became the new monetary unit of the State. This drachma lat
er became known as the "Old Drachma" as opposed to the "New (Latin 
Monetary Union) Drachma".4 The reason should be obvious. Greece joined 
the L.M.U. (in 1867) and as a condition of her entry was obliged to increase 
the drachma's content in precious metal.5,6 

1. The issue of paper money by the State through the banks to meet non-productive expens
es (mobilisations) is important. There is no difference, however, regarding the source of the da
ta and the use of the notes. 

2. See Pratsikas (1944), pp. 3-6. 
3. See Pratsikas pp. 6-7; Strong, pp. 103-5; Palamas (1930), p. 15; Mansolas (1867), pp. 

133-4. 
4. Palamas, p. 94; Pratsikas, pp. 8-9; Annual Statistical Yearbook of Greece for year 1930 

(1931), pp. 266-7; Eulabio (1924), pp. 135-6. 
5. Although officially Gieece joined the LMU in 1867, the actual adherence to it and the 

transformation of the monetary unit within the country became effective as late as in 1882. See: 
Parker-Willis, ch. VIII; Pratsikas, pp. 8-10; Bernardakis (1885), pp. 257-8; law of 26/10/82 
(calling for the actual adherence to the LMU as of November 1,1882); NBG balance sheet and 
report of the Governor ( 1882). 

6.1 Old Drachma = 0.895 New. See: Yearbook for 1930 (1931), p. 266. 
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Thus, in what follows, "Old Drachma" refers to the unit in use until 1881 
and "New drachma" to that whose use started in 1882. 

b. Coins: Gold and Silver 

As already mentioned, Greek gold and silver coins were characterised by 
the fact that they seldom remained in circulation for long after they were is
sued within the country itself. The issue of gold coins was not very large any
way. Only on three occasions did the Greek State issue gold coins: in 1833 
(19160 old drachmas), 1852 (960 old drachmas), and between 1876-84 
(12000000 LMU drachmas).1 

Of these issues, the first two are ignored altogether. In this respect, the 
coins minted in 1833 were most probably put into circulation in 1835.2 Their 
quantity is very small, not only absolutely but also in comparison with other 
coins assumed circulating at the same time (19.2/859.2 = 0.022). Since seri
ous analysis can only start in 1842, the percentage of gold coins to the total of 
coins and banknotes circulating at that date is even smaller, even if one could 
assume that they had all remained in the country which is highly unlikely.3 

The quantity minted in 1852 was much smaller. In this case it is believed 
that Otto presented these coins to his friends as a gift (they were the only coins 
showing him as an adult).4 In all probability these were never put into circula
tion and it appears they were exported immediately. In fact, it is questionable 
whether they were ever used as money (all evidence seems to suggest that they 
became collectors items). 

This leaves the issue of 1876-84, which was sizable and cannot be ignored. 
The exact years these coins were circulated are not known. According to H. 
Parker-Willis 1000000 were put into circulation in 1876 and 11000000 in 

1. The sources used in regard to the issue of gold coins are: (i) Annual Statistical Yearbooks 
for 1930-3; (ii)Pratsikas, pp. 8,10. In addition, various bits and pieces of information have been 
obtained from other writers who will be cited as the case calls for it. 

2. Pratsikas, p. 8. 
3. When one considers that the period considered here starts in 1858, it can safely be as

sumed that these coins were not a factor in the country's economy at that time. 
4. See Pratsikas. 
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1884.1 L.C. Palamas verifies the 1884 figure but does not cite any specific 
year for the remaining 1000000. He does, however, state that after 1884 no 
more gold coins were put into circulation.23 Most probably H. Parker-Willis 
is right. Greece suspended free convertibility in 1877 (June 19) and remained 
under a forced currency regime until the end of 1884. Then, after a short 9 
month period, the forced currency regime was resumed (19-9-1885)/ Gold 
coins were only put into circulation during periods of free convertibility so 
1876 is a plausible date. However, since the country went into a state of incon
vertibility almost immediately afterwards, it is also reasonable to assume that 
these coins were not used in transactions. One probability is that they were 
used for hoarding. Still, the proportion of these coins used in such a way by the 
general public has to be small. To begin, some must have left the country* 
while bank hoarding also has to be taken into account. Thus, the remaining 
sum hoarded by the general public must have been quite insignificant in com
parison with the total of banknotes and of various other coins. As a conse
quence it seems that this issue, too, can be safely ignored,5 and the only gold 
coins that must be taken into account are the 11000000 New Drachmas put in
to circulation in 1884. 

The bold conclusion reached at here is that these coins circulated during 
the 9 month period when the forced currency regime was raised but, disap
peared from circulation when free convertibility was suspended. This could 
be defended, to some extent, if someone argued for a part, but certainly not for 
the whole amount, of the gold coins in question. This would, however, lead us 
directly to the problem of arbitrarily deciding what part of the total did circu
late and what did not. As a result, it appears preferable to take into account the 
whole sum for the one year. This undoubtedly means that currency circulation 

1.(1901), Appendix. 
2. (1930), p. 37 (in the footnote). 
3. (op. Joe.). "The above figures represent the entire hoard of Greek gold coins pertaining to 

the Latin Monetary Union's monetary system, in as much as, after the year 1885, owing to the 
forced regime, no other gold coins were issued". 

4. Eulabio, pp. 11-12; Bickford-Smith, p. 143. 
5. Parker-Willis, ch. XX. At this point the author states that in 1885 (i.e. after the much larg

er chunk of 11000000 was put into circulation) only 8000000 remained in the country, chiefly 
in bank hoards. There is no reason not to assume that the same thing happened with the coins cir
culated in 1876, whose quantity is much less significant anyway. 

340 



(and hence money supply) will be overestimated during this subperiod. 
On the other hand, should an arbitrary (smaller) figure had been chosen, or 

should the whole figure had been omitted, a rather important issue of gold 
coins which, because of its sheer size, did exert some influence, if only psy
chological, on the economy would have been ignored. 

In this regard one must note that Bickford-Smith states the exact opposite, 
i.e. that the bigger gold coins were never put into circulation. ' This contradicts 
the other writers' views but appears to have no effect on the basic argument 
put forward here, i.e. that the sum in question was big enough to be reckoned 
with even if only for the psychological effect it might have exerted. 

The next subject to be discussed is the issue of silver coins. As can be seen 
from Table [8/(1)], this was much more important than the issue of gold coins, 
both in quantity and in frequency of issue. 

There is, unfortunately, no information regarding the exact dates the orig
inal quantity issued was put into circulation. In fact, Pratsikas2 mentions that 
even the exact quantity of silver coins issued in old drachmas is not definite. 
What is beyond any doubt is that the Bavarians immediately upon their arrival 
abolished the Phoenix as the monetary unit of the country and tried to intro
duce the (old) drachma in its place.3 

The use of some foreign coins, gold and silver, was not prohibited and a ta
ble was published4 giving the exchange value of these (foreign) coins in drach
mas. Among those accepted one must note the French 20 franc pieces, the 
British sovereigns and various Spanish, Austrian, Bavarian, Dutch, Portugese 
and Venetian gold coins as well as various French, British, Russian and other 
silver coins. Unfortunately, no record pertaining to the circulation of these 
coins in the country could be found. Furthermore, it appeared too bold to at
tempt to make any relevant estimate, especially as for the years before 1858 
any such estimate would be useless in the present context anyway. 

One notable exception to foreign coins, both gold and silver, which were 
allowed to circulate was the Turkish ones. This created problems as the use of 
these coins was traditional in Greek transactions. Thus, among the results of 

l .p. 102. 
2. p. 8. 
3. Pratsikas, pp. 6-7; Strong, pp. 103-5; Palamas, p. 15; Bickford-Smith, pp. 101-2; and, fi

nally, Mansolas (1867), p. 133. 
4. Strong, pp. 105-6; Pratsikas, p. 7; and Leconte (1847), p. 73. 
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Turkish coins still being accepted in transactions was the exportation of Greek 
silver ones to Turkey for the purpose of melting them down. This threatened 
to drain the kingdom of the new coin.1 

Reacting to this reality, a Royal Decree was issued prohibiting the use of 
Turkish money altogether and imposing severe fines as well as confiscation in 
cases where it was in use. Ultimately, the Bavarians succeeded and the Turk
ish coin was driven out of the country. This means that it was not a factor in the 
period of interest here. 

Still an implication of the above remains and cannot be ameliorated, as no 
estimate of the quantity of silver coins exported to Turkey can be made. Fur
thermore this is not all. Greek silver coins ceased to circulate within the coun
try for various other reasons as well. Thus, Mansolas2 criticises the accep
tance of foreign gold and silver coins at their face value. He argues that they 
should be accepted only at their intrinsic value, i.e. that they should be weight
ed and valued accordingly. He justifies this by reasoning that while foreign 
coins were used for long periods, Greek ones were newly struck. Thus, while 
the Greek coins had the gold or silver content specified in principle this was 
not the case with foreign coins which, as a result of the long period they had 
usually been used for, were far lighter in content than their value implied. 

The consequence of all these was that Greek gold and silver coins left the 
country and foreign ones, most of which could not circulate at their face value 
elsewhere, came in (a classic case of the application of Gresham's law). Fur
thermore, these foreign coins, once in, remained in circulation in the country 
as not being accepted abroad at their face value meant that they would not 
leave. 

Another reason Mansolas gives for the entrance and circulation of foreign 
coins in the country was that the quantity of Greek ones was inadequate to 
meet the demand for transactions. The situation is probably best described by 
About:3 

"The State has coined gold pieces of 20 drachmas called Ottos; they 
have gone out of the country. Silver coins of five drachmas, now only to be 

1. Strong, p. 105; Pratsikas, p. 8; Royal Decree of 21/8/1833. 
2. (1867), pp. 134-7. 
3. pp. 71-2; The author, however, refers here to 1852-3. 
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found in Turkey. Silver coins of one drachm -1 have not had more than fif
teen of them in my hand in two years. Silver coins of 50 and 25 lepta - they 
have been melted down or exported. Copper coins of 10,5 and 2 lepta, and 
of 1 lepton - this is the only Greek money that circulates in the country". 

All the above refers to silver coins issued up to 1868. But what about after 
that date. Did the situation change? 

One of the most important monetary developments in Greece was the ad
herence to the Latin Monetary Union.1 This entailed a monetary reform 
whereby Greece was obliged to adopt a monetary unit with a greater gold con
tent. Greece had declared her intention of taking advantage of the treaty of 
1865, which guaranteed admission to the Union of all foreign states that 
would accept the obligations of the Act. According to Parker-Willis, her ad
mission must have been undesirable if only economic reasons were taken in
to consideration, as she was struggling with forced currency and her financial 
situation was precarious. His view is that only political reasons justified her 
admission. And, apart from all that, little use of the system was made by 
Greece anyway.2 

As was noted earlier, although Greece decided to join the LMU in 1867, 
she finally managed, after a series of laws, decrees etc., to effect the change in 
1882. During that period a number of silver coins were issued at the new unit 
and put into circulation. In order to avoid any problems it was decided that 
these would be accepted in transactions at their equivalent value in old drach
mas.3 

After 1882, the only issue of silver coins was in 1910. These were circulat
ed in order to replace 1 and 2 drachma paper money.4 More will be said about 
this form of paper money in the section dealing with banknotes and treasury 
bills. Here it suffices to say that the issue of this type of paper money,5 i.e. 

1. Pratsikas, pp. 8-11 ; Palamas, pp. 36-7; Eulabio, p. 8; Parker-Willis, chapter VIII. 
2. Parker-Willis, p. 81. 
3. Mansolas (1867), pp. 136-7. 
4. Pratsikas, p. 11. This author also mentions that this was the last occasion at which Greece 

issued silver coins. This is confirmed by the Annual Statistical Yearbooks as well as by all oth
er available sources. 

5. The term used in the National Bank of Greece balance sheets to describe these notes was 
"coinage notes". 
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small denominations in the place of coins, is an added indication of the contin
uing exodus of Greek silver coins from the country. Not, of course, that there 
is no direct testimony of this fact for that period. Thus, Parker-Willis cites an 
official estimate according to which in 1885 there were in Greece approxi
mately 2000000 drachmas worth of silver coins, chiefly in bank deposits. Nei
ther then, however, nor when he was writing (in 1901), were there any silver 
coins in circulation. By comparison, Bickford-Smith,1 who wrote his book 
about 10 years earlier, puts it more directly: "Whatever gold and silver might 
be left in Greece is carefully hoarded up...". 

What has been said up to now would appear to call for the omission of sil
ver coins from consideration, at least in most years. In this respect, a possible 
exception can be made for a few years when large sums were put into circula
tion. This, after all, is what has been done in the case of gold coins. However, 
it appears that the figures regarding these coins can also be seen, quite boldly, 
as a very crude measure of non-Greek silver coins circulating in the country, 
whose magnitude is desirable to know, but which cannot be estimated other
wise. This indeed seems to be a reasonable approach since it only implies the 
assumption that there was some relation between Greek silver coins exported 
and foreign ones imported. No assertion will be made that the exact relation 
between them can be determined, but true currency circulation appears to be 
better approximated if these coins are included rather than if they are ignored, 
as this would lead to a rather important underestimation of money supply. 

This appears to be undoubtedly true for the period before 1884, for up to 
that year Greece, as a rule,2 was under a regime of free convertibility, which, 
of course, means that silver coins were still used in transactions or retained by 
the public as hoards. 

The introduction, in 1882, of the new system (because of the LMU) meant 

l .p. 102. 
2. The periods free convertibility was suspended (forced currency regime) were: (i)1848 

(April to December); (ii)1868 (December) to 1870 (July); (iii)1877 (June) to 1884 (December); 
(iv)1885 (September) to 1928 (May). See Eulabio, pp. 10-2. The forced currency of case (iii) 
seems at first to contradict the statement made in the text. However, during the whole of this pe
riod it was always within the intentions of the government to lift the regime as quickly as possi
ble. Furthermore, there was a belief, which was shared by the general public, that this would in
deed be done. It was the untimely raising of the regime in 1885 that caused the downfall and 
resulted in its eventually becoming a permanent state. 
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that most foreign coins ceased to be accepted as money any longer (the LMU 
coins were of course excluded from this). At approximately the same time, the 
forced currency regime became a permanent situation. Thus, people with sil
ver coins which were not accepted any more would have to turn them over to 
the banks to obtain, in exchange, some type of acceptable money. This, be
cause of inconvertibility would, in all probability, be paper money. At the 
same time, most new issues of silver coins were controlled by the banks any
way. As a result, silver coins vanished altogether from circulation (as Parker-
Willis and Bickford-Smith both reported), with some insignificant quantities 
remaining probably hoarded by the public. These can be safely ignored. 

The decision to take into account most of the issue of silver coins, means 
that some rather bold assumptions had to be made regarding their year of cir
culation and the quantity still circulating each year. In this respect, it must be 
recalled that the objective is to construct a time series of the values corre
sponding to the end of each year. 

As can be seen in Table [8/(1)] the first issue (old drachmas) covered the 
period 1833-1868. Pratsikas1 notes that, most probably, these had been put in
to circulation up to 1855. As a consequence, it appears that one can boldly as
sume that the total quantity was put into circulation in 23 equal annual instal
ments. This seems to be the best approach to minimise the effects upon the 
changes in currency circulation and, ultimately, in the money supply, while at 
the same time approximating the true level of these variables as much as pos
sible. Thus, the level of silver coins in circulation appears unchanged from 
1855uptol867.2 

The next step regards the series of issues between 1868 and 1882. It must 
be recalled that these were issues of New drachmas at a time when the mone
tary reform had not really been effected inside the country. It follows that 
these coins apparently circulated at their equivalent value in Old Drachmas. 
According to Parker-Willis,3 423385 New Drachmas were put into circulation 
in 1868 (the equivalent of this sum in Old Drachmas being approximately 
474200) and then 151165 New drachmas in 1869 (i.e. approximately 169300 
Old Drachmas). Still following the same author, new coins were put into cir-

l .p .8. 
2. This then means that for the specific part of the period considered here there were no 

changes. The figures appear in Table [10/(1)]. 
3. See in his Appendix. 
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culation in 1873 (3481073 ND = 3898800 OD), in 1874 (4944377 ND = 
5537700 OD), in 1875 (5988955 ND = 6707700 OD), in 1876 (9429345 ND 
= 10560800 OD) and in 1877 (44526 ND = 49800 OD). 

At this point both new and old coins are assumed to circulate simultane
ously. However, in 1882, with the actual adherence to the LMU, i.e. with the 
relevant laws being implemented, the old coins ceased to be legal tender and 
were withdrawn. 

The new issue of 1800000 New Drachmas is therefore assumed to have 
been circulated in that year. Furthermore, since actual adherence to the LMU 
commenced in November, it has been assumed that the old coins were actual
ly withdrawn and thus ceased to circulate in 1883. Then, again following 
Parker-Willis, at the end of 1883 the total silver coin put into circulation (new 
Drachmas) was approximately 25000000 (a total including subsidiary silver 
coin). 

As the forced currency regime was lifted on January 1st 1885, but only for 
9 months, the problem of how to show this fact arises. In this respect, the rath
er arbitrary decision made was to assume most coins circulating on December 
31/1884 and then subsequently to ignore them on December 31/1885. 

From this point onwards the approach has been one of phasing out of the 
economy all silver coin circulation at arbitrary quantities each year, with the 
ultimate objective being to achieve a zero circulation in 1900 in order to con
form to Parker-Willis' assertion. 

The final issue of silver coins took place in 1910. Here, the problem of 
phasing these coins out of the economy arises again, as the ensuing two Bal
kan wars (1912-3), WWI and the continuing existence of forced currency 
guarranteed that no silver coin could remain in circulation for long. The ap
proach was again bold, the main consideration being to affect other variables 
(currency circulation and Money Supply) as little as possible. This was 
achieved easily, as by this time the circulation of paper money was so large 
that silver coins were quite an insignificant part of it and did not play an im
portant role anyway (9450/140124=0.067). 

c. Coins: Copper and Other Non-Precious Metals 

In the case of gold and silver coins there were two questions to be an
swered: whether they, or part of them, should be taken into account as part of 
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currency circulation and how to determine the date they were put into circula
tion and the total time they remained circulating. 

Here, by comparison, only the second of these questions is relevant. Fur
thermore, to make things easier, the problem is largely simplified for the peri
od after 1930, as since that year some published figures regarding coin circu
lation exist. These appear in Table [8/(111)]. 

The biggest uncertainty regarding the circulation date of copper and other 
coins refers to the period before Greece joined the LMU. As can be seen from 
Table [8/(11)],' the only, apparently certain, fact is that between 1836 and 
1858, i.e. before the period of interest here, a total sum of 1931436 old drach
mas was issued.2 

Some relevant and helpful information is found in Strong who cites the 
sum coined by the Mint from 1836 to December 311840 at 662373 old drach
mas.3 In fact, this has been used as the basis of the somewhat bold decision to 
assume that the quantity put into circulation each year was equal to the aver
age quantity that was circulated between 1836 and 1840. Thus, the series was 
estimated on the assumption that, of this initial amount, 286400 old drachmas 
were circulated each year, which implies that the total quantity had been put 
into circulation by 1848. 

This, most probably, is not true.4 However, any approach adopted would 
have been arbitrary anyway. That selected implies a probable slight overesti-
mation of currency circulation during these years which, however, appears to 
have become smaller as 1858, i.e. the year the analysis of output commences, 
is approached. More importantly it affects the estimation of the rate of change 
of the monetary variables, which will appear larger than the true rate in the 
first years and smaller in the later ones. Fortunately, after 1841, with the estab
lishment of the National Bank of Greece and the introduction of paper money 

1. The figures in this table are confirmed from both Pratsikas (1944), p. 8 and the Annual 
Statistical Yearbooks. 

2. Both Pratsikas and the National Statistical Bureau probably obtained the original data 
from the records of the Mint which was established in 1836 and ceased to exist in 1858. See Prat
sikas, p. 8. 

3. Strong, p. 216. 
4. See Leconte (1847), p. 73. Thus, here it is mentioned that in 1844 116499 Old Drachmas 

were struck at the Mint and that the total sum was transfered to the Treasury (i.e. in order to be 
put into circulation). 
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(and of deposits) in the economy, the significance of coins as part as the mon
ey supply declined and their influence on its behaviour diminished. This is 
comforting as data on paper money circulation are by far more accurate. 

The next problem regarding the circulation of copper and other coins refers 
to the quantities issued between 1869 and 1882. This is a transitional period in 
the sense that Greece had accepted the conditions and had signed the neces
sary treaties to become a member of the LMU while at the same time she had 
not implemented the necessary changes within the country itself. One result of 
this hybrid situation was that both types of coins, i.e. those issued in old drach
mas before 1868 and those in new drachmas issued within the period in ques
tion appear in all probability to have circulated for some time simultaneously. 
A provision was made1 according to which the new coins put into circulation 
(New Drachmas) were used at their equivalent value in Old Drachmas (100 
ND =112 OD). As a consequence, all coins referring to the years up to 1882 
have been taken into account. Furthermore, it has been assumed that all coins 
denominated in Old drachmas were withdrawn from circulation in 1883. This 
is another oversimplification, not so much in regard to the implication that no 
old coins were circulating after 1882, as the portion of their quantity circulat
ing could not have been great, as that their withdrawal from circulation was 
started and ended in one year. Undoubtedly coins were lost from circulation 
every year. 

• Again, however, it is a matter of prefering one bold and rather arbitrary as
sumption over another, since a decision to adopt a withdrawal percentage for 
every year would have been just as bold. The route chosen will result in a 
slight overestimation of total currency and money supply for the years up to 
1882 and in a slight distortion of the rates of change. This distortion will be a 
little more pronounced in 1883, where the rate of change of copper and other 
coins will be overestimated. Again, however, owing to the fact that coins were 
a small part of total currency circulation, and an even smaller of total money 
supply, this will not affect the aggregate picture significantly. 

Fortunately, Pratsikas gives the sums and dates of circulation of the 1869, 
1877 and 1882 issues, thus removing the need for any other brave assump
tions regarding the period in question.2 

1. Mansolas (1867), pp. 136-7. 
2. Pratsikas, p. 12. The precise information given by the author appears in Table [8/(1 V)]. 
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No coin issue took place between 1882 and 1892. Coin circulation has 

been assumed constant for that subperiod, again avoiding any arbitrary deci

sions regarding any amount that was lost from circulation. 

This takes us to the 1893-1912 subperiod. In this regard, Pratsikas again 

offers a little information regarding circulation. In particular he notes that in 

accordance to law βΡΜΓ/8-2-1893 the sum of 3000000 new drachmas in 

coins was struck.1 As no more detailed information regarding the circulation 

of coins during this period has been obtained, it has been assumed that the 

above sum was put in circulation in 1893. Furthermore, it has also been as

sumed that the remaining part of the issue of the subperiod 1893-1912 (see Ta

ble [8/(11)]) was put in circulation in equal annual instalments from 1894 up to 

1912. This is another bold decision. By now, however, coins had become, 

much more than in earlier periods, a small part of total currency circulation 

and thus the effects of these assumptions on the behaviour of the money sup

ply were even more insignificant. In fact, this growing insignificance of coins 

is an important factor permitting the adoption of a few additional bold and 

somehow arbitrary, but very helpful, assumptions. 

Of these the first regards coin circulation up to 1921. As in previous cases 

any normal reductions in coin circulation have been ignored. Thus, relevant 

circulation levels have been kept constant for the whole subperiod. 

The second regards the reduction of coin circulation in 1922. It must here 

be noted that this was the year of the Asia Minor catastrophe which had enor

mous repercussions on the Greek economy. One of the results was the depre

ciation of the Greek currency, while another was an even greater increase in 

paper money. A third was the withdrawal from circulation of all old coins. Un

fortunately, the precise date this was implemented cannot be determined, at 

least in the sources examined. However, the combination of the available da

ta on coin circulation, as appearing in Tables [8/(111)] and [8/(V)], seems to in

dicate that the old coins were withdrawn and replaced by the new issues of 

1922,1926 and 1930. This has led to the assumption that the old coins ceased 

to circulate in 1922 and were immediately replaced by the new ones. The ef

fect of this on the time series is similar to that of previous assumptions being 

made along the same lines as here again it was a question of making some sort 

of a bold decision in preference to another one of a similar nature. 

1. p. 12. 
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As a consequence of the above, there appears to be a decline in coin circu

lation in 1922, to the level of the quantity issued during that year. This de

crease is overestimated as undoubtedly some quantities of the gold coin must 

have been lost from circulation.1 This level is assumed constant until 1926 

when the next issue took place. Of this a constant portion is assumed to be put 

into circulation so that the known levels of 1930 are determined (Tables 

[8/(111)] and [8/(V)]). 

After 1930 the problems are much easier to deal with, as some data on coin 

circulation do exist (Table [8/(ΠΙ)]). In addition, it is known that no new issue 

of coins took place. Thus, by simple interpolations for the subperiod between 

1930 and 1935 and extrapolations from 1936 to 1939 the figures sought are 

derived. 

It is needless to add that as the period considered ends in 1938 the figure for 

1939 is not necessary. Furthermore, in regard to the figures given for the pre-

1858 years it must be noted that they too are not directly needed. It is, howev

er, felt that the relevant procedures according to which these figures were es

timated must be cited so that their reliability and limitations are apparent. 

d. Banknotes and Treasury Notes 

For the largest part of the period considered, paper money, i.e. banknotes,2 

consisted the major component of currency circulation. Therefore, as the sig

nificance of banknotes as part of the money supply is greater than that of coins 

the question of data reliability is much more important here than previously. 

Banknotes, of course, cannot exist without banks. It follows that banks, 

and in particular those with the issue privilege, consist the obvious starting 

point of the analysis. In this respect it was a simple matter to determine 

which banks had been granted this privilege during the period under con-

1. The period between 1912 and 1922 includes the two Balkan wars, World War I, the tem

porary separation of the Greek state in two parts and the expedition to Asia Minor. These events 

are implicitly ignored as far as their effects on coinage in circulation is concerned, when the as

sumption that no coinage was lost from circulation is made. 

2. As noted earlier, the Greek government never issued treasury notes directly. Whenever it 

needed money this was issued on account of it by the banks. Thus hereafter only the term bank

notes will be used. 
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sideration.1 These were: 

(a)The National Bank of Greece (hereafter NBG) 1842-1928 
(b)The Ionian Bank (hereafter IB) (1864)-1919 
(c)The Bank of Epiros-Thessaly (hereafter E/TB) 1882-1899/1910 
(d)The Bank of Crete (hereafter CB) (1913)-1919 
(e)The Bank of Greece (or Central Bank) 1928-39.2 

One distinction that should be made at the outset is that between the NBG 
(a) and the Central Bank (e), as these are often confused. The NBG was estab
lished in 1841 as a privately owned commercial bank, which enjoyed the priv
ilege of banknote issue up to 1928. During the period 1842-1928 it often 
worked close with the State and played a dominant role in Greek economic 
life. Today it is the largest commercial bank of the country.3 The Bank of 
Greece on the other hand, was established in 1928 as the country's central 
bank. Since that year it has been the sole issuer of banknotes as well as the ap
paratus through which the State effects its monetary policies. It must therefore 
be kept in mind that up to 1928 the NBG, although collaborating with the State 
on many occasions and handling its affairs, was not a central bank. 

From the above it follows that, in order to generate a series of banknote cir
culation, data had to be collected from the five banks that enjoyed, at various 
periods, the right of issue. This was easier in some cases (Central Bank, Cre
tan Bank/CB) where a published series of banknote circulation exists for most 
or all of the relevant years, than in others, where the annual balance sheets of 
the respective banks had to be found and the figures taken directly from them. 

1. See Lolos (1966). 
2. Another bank worth citing, solely for informative purposes, was the National Financial 

Bank of Greece, established by Kapodistria in 1828. This was owned by the State and although 
it did not issue banknotes, its deposit certificates did assume, to a limited extent, some features 
of money, as they were accepted for some transactions with the State. The Bank's life was short 
as it was dissolved by a decree of King Otto in 1833. See: Palamas (1930), pp. 11,13-5; Lolos 
(op. cit.), p. 197. 

3. A number of histories of the NBG have been written. The two used here are those of Eu-
labio (1924) and Valaoritis (1902). 
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e. The National Bank of Greece (NBG) 

From the point of view of the nature of the banknote issuer, the period un
der consideration can be divided in two subperiods: That before 1928 when 
the issuer was a commercial bank (one or more as the case may be) and that 
since 1928 when the issuer was the Central Bank. 

Of the commercial banks enjoying the issue privilege before 1928 the most 
important was, by far, the NBG. To begin, this was the sole issuer of bank
notes from 1842 to 1863 and then again from 1920 to 1928.1 Furthermore, ac
cording to its statutary laws it enjoyed the issue privilege exclusively within 
all provinces where it had established branches.2 This privilege was original
ly granted for 25 years ( 1842-67) ; then, in 1861, it was renewed for another 25 
years (1867-91),3 in 1882 for 25 more (1892-1916) and in 1903 it was extend
ed up to 1930. Finally, in 1921 it was extended for 20 more years, i.e. up to 
1950.4 

By comparison, the issue privileges of the other banks were confined to 
much smaller territories which were united with Greece at later dates. Thus, 
the IB enjoyed the exclusive privilege to issue banknotes in the Ionian Is
lands,5 the Ε/ΓΒ in Epiros and Thessaly,6 and the CB in Crete.! In addition, it 
must be noted that the NBG took over the E/TB in 1899 thus obtaining the 
privilege for its territory as well.8 

As a result of both the longer period of operation and the larger territory to 
operate in, the total quantities of banknotes issued by the NBG were much larg
er than those of the other banks.9 This implies that its importance is paramount.10 

1. Lolos, p. 198; Palamas, pp. 7,18-21; Eulabio, pp. xii, 174-5; Annual Statistical Year
book of Greece for year 1930 ( 1931 ), p. 268. 

2. Palamas, pp. 19-20. 
3. Mansolas (1867), pp. 141-152; Moraitinis (1877), pp. 407-415. 
4. Eulabio, pp. 21-2,174-5. The privilege was not exercised by the NBG after 1928, as then 

the newly established Central Bank assumed the task. 
5. Moraitinis (op. loc.); Mansolas (1867), pp. 165-6; Lolos, p. 198. 
6. Lolos (op. loc.); Palamas, p. 40. 
7. Lolos (op. loc.). 
8. Eulabio, p. 21. 
9. See Table [10/(1)]. 
10. For banknotes as well as, to a lesser extent, for deposits. These will be discussed in 

Chapter 9. 
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Fortunately, for the purpose of constructing the banknote series, quite de
pendable sources are available and have been used. Of these, the most impor
tant are the following: 

-(a)The NBG annual and semi-annual balance sheets. These are included 
in the annual reports of the governor to the stockholders. Such reports have 
been found for most of the years of the period 1842-1929. 

-(b)I. A. Valaoritis' History of the NBG. Here are included a number of 
statistical tables regarding banknote circulation. 

-(c)M. S. Eulabio's history of the NBG. Here, as in source (b), various ta
bles referring to banknotes issued by the NBG are included. 

-(d)The Annual Statistical Yearbook of Greece, and more specifically the 
issues referring to 1930,1933 and 1936. Here data on banknote circulation are 
published starting in 1914. 

In addition, bits and pieces of information have been found in a number of 
other sources ranging from travelers' descriptions of Greece to official docu
ments. These will be referred to in each case they are used. 

Omitting for the time being the question of how reliable the data are, the 
next task is to proceed to the discussion of how the series of banknote circula
tion was constructed. In this respect, the starting point is the annual and semi
annual balance sheets that are available for most years. The figures from these 
balance sheets are consistent with those from Valaoritis and later on with 
those from the Yearbooks.1 For most years, in addition to end of year figures, 
annual daily averages as well as maximum and minimum figures of banknote 
circulation also exist. 

As already noted, the choice to work with end of year figures was based on 
the nature of the figures available for deposits. Thus, it was considered unnec
essary to transform existing end of year deposit figures into annual average 
ones on a more or less arbitrary basis. This would add very little while also in
troducing an error. As a consequence, the series of NBG banknotes construct
ed consists of annual end of year figures taken straight out of the annual bal
ance sheets.2 

1. In contrast, figures from Eulabio usually differ. 
2. In the few cases in which no balance sheets were found the figure appeared in the subse

quent year's balance sheet. For example, the 1847 figure was taken from the 1848 balance 
sheet. As a coincidence, a figure for 1847 is also cited by Palamas, p. 22. This is 2050450 drs, 
i.e. very close to that appearing in the 1848 balance sheet which is 2007000 drs. 
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The first exception to the above regards 1850,1851,1853,1856,1857 and 
1859, for which end of year data were not found. Various techniques were 
tried here in an effort to estimate the missing figures. The one which gave the 
best results, i.e. the best estimates for most of the years for which data existed, 
was to assume that the annual rate of change between the maximum values of 
each year was equal, or very close to, the rate of change between the end of 
year figures for the same years; then, this rate of change was applied to the 
known end of year figure in order to obtain the estimate for the unknown 
year.12 

In support of the technique used it can be noted that maximum values of 
banknote circulation usually occur in the latter part of the year and specifical
ly in November or December. Furthermore, in the latter part of the year bank
note circulation is generally higher than the respective annual average. Thus, 
chronologically, maximum values occur close to the end of the year. Also, 
there is expected to be a smaller difference between the magnitude of end of 
year figures and maximum ones rather than between end of year figures and 
average or minimum values. 

One adjustment made to the figures taken from the annual balance sheets 
regards other banks ' banknotes held in the NBG till on December 31 st of each 
year. This item originally consisted of IB banknotes, while later on E/TB 
banknotes were also held. In this regard, it must be noted that the series of in
terest is banknotes in circulation, i.e. outside the banking system. Obviously 
these items in the NBG till, as well as the corresponding ones in the other 
banks' tills, must be subtracted. In this respect the question was at what point 
to perform the subtraction. One choice would be to add the circulation figures 
of the various banks, then to add separately the relevant items in their tills and 
finally to subtract one total from the other. However, since the end result is the 
same, it was considerd more convenient to subtract from each bank's circula
tion figure all banknotes of other banks held in its till.3 

1. It is obvious that the maximum values for all years in question exist. It must be added that 
other techniques tried involved the use of minimum values, averages, extrapolations, interpo
lations and compound growth rates. Finally, it must also be noted that for 1853 only the maxi
mum value of banknote circulation appeared in the balance sheets. 

2. See Table [8/(VI)]. 
3. As will be seen later, end of year figures for the IB were not found. Thus, in that case an

nual averages were used. This procedure, however, unfortunately ruled out the subtraction 
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This was first done (for the NBG) in 1869, then in 1879-80 and subse
quently, from 1886 onwards, on a more regular basis. There were no such en
tries in the balance sheets for the years such information is missing. This 
seems to indicate either that the two banks settled the account before the end 
of the year or that IB banknotes did not circulate outside the Ionian Islands 
very much, at least up to 1885. 

Despite this, it appears that all banknotes, irrespective of who issued tham, 
were accepted throughout the domain of the State or at least could be ex
changed at the local bank for local banknotes. There appears no reason to 
doubt this as these banknotes were either backed by gold, or were circulating 
under a forced currency regime. 

A second adjustment made along similar lines regards a special issue of 
banknotes, i.e. that in small denominations of one or two drachmas. These 
banknotes were issued on account of the State and, as their name ("paper coin 
money"), suggests, their purpose was to be used in everyday small transac
tions in place of coins which apparently did not exist in sufficient quantities.1 

These small banknotes, in reality quasi-Treasury notes, issued on account 
of the State, were put into circulation through the banking system. Each bank 
had a fixed maximum issue right which appears on the debit side of the bal
ance sheet. The sum of these notes held in the bank's till appears on the credit 
side. Thus a simple subtraction suffices to determine the figure included in 
banknote circulation.2 This type of notes appears for the first time in 1886. 
Their use was extended up to 1910, when they were withdrawn from circula-

from each bank's banknote issue of its own banknotes held in other banks' tills. Furthermore 
another, independent of the above, reason is that in most cases only one item, which includes 
banknotes of all other banks, is shown in the NBG balance sheets. This makes any separation 
impossible. 

1. The exit of Greek gold and silver coins from the country has, of course, been already dis
cussed in some detail. 

2. The maximum permitted issue also appears on the credit side as a loan to the State. For 
example: 

credit debit 
till 10 Paper coin issue 100 
loan (State) 100 (on account of the State) 
From a situation such as this the sum ultimately included in the circulation total is obvious

ly 90. 
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tion and substituted by silver coins.1 

The next question regards the manner in which regular (as opposed to 

small denominations) banknotes issued by the banks on account of the State 

are treated. These, of course, were also quasi-Treasury notes. In this regard, 

since they were accepted by the public in the same manner as other banknotes 

and there was no difference in their appearance they have simply been added 

to the sum of each bank's own issue. This has been done at this stage in order 

to limit the disaggregation of the series regarding banknotes in circulation. It 

must be noted that for present purposes details on the source of the money sup

ply are not necessary as long as all money is accepted the same. A series of 

banknotes issued on account of the State can, of course, be constructed, if one 

is desired. 

The first issue of banknotes on account of the State took place in 1877, dur

ing the third period of forced currency. They were withdrawn from circulation 

in 1884, when free convertibility was restored, and put back into circulation in 

1885, when the fourth period of forced currency began. These notes remained 

in circulation throughout the rest of the period during which the NBG enjoyed 

the issue privilege (up to 1927).2 

In summary then, the figure for the NBG banknotes includes the following 

items: 

NBG banknotes on its own account, plus 

NBG banknotes on account of the State, plus 

NBG paper coin money (1 and 2 drachma notes; total issue) on account 

for the State, minus 

All paper coin money in NBG till, minus 

All other banks' banknotes in NBG till. 

1. Pratsikas, p. 11. It was in accord to law ,ΓΧΜΑ/19-3-1910 that this substitution was ef

fected. 

2. No separate entry regarding notes issued on behalf of the State during the second period 

of forced currency ( 1868 and 1869) has been found in the balance sheets. This implies that bank

notes issued at that time on account of the State are treated in the books as a loan by the NBG to 

it. 
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f. The Ionian Bank (IB) 

This is the oldest among todays existing banks. It was established in the Io
nian Islands1 by English bankers in 1839 and was granted the exclusive right 
to issue banknotes in the territory for twenty years. The privilege was extend
ed in 1860 for another twenty years. In 1864 the Ionian Islands were united 
with Greece. This did not affect the bank's issue rights2 which continued to be 
valid in the territory as before. 

As noted earlier, it is not clear whether this bank's banknotes were direct
ly acceptable in transactions in the rest of the country, or whether it was nec
essary to exchange them at the NBG or, later on, at the E/TB, for local bank
notes.3 Most probably each bank's notes became acceptable to an increasing 
extent as time passed. 

The IB retained the issue privilege up to 1919.4 Since the present analysis 
refers to the Greek State, the IB issue before 1864 is ignored. Thus, the discus
sion will start from the year the Ionian Islands became a part of the Greek ter
ritory.5 

Unfortunately, in contrast with the previously examined case of the NBG, 
it was not possible to find end of year data regarding the banknote circulation 
of the IB.6 There exists no relevant published series. In addition, it proved im
possible to find the bank's annual balance sheets or, for that matter, any other 
official bank publications that might contain such data. As a consequence the 
use of other, non-bank, publications was the only available alternative. In this 
respect, the two main sources used were Valaoritis' History of the NBG, re
ferring to the earlier years (1864-1901), and the Statistical Yearbook of 

1. At that time the Ionian Islands were under English occupation. 
2. Mansolas (1867), pp. 165-7; Moraitinis, p. 414; Bickford-Smith, p. 73; Lolos, p. 198. 
3. This, of course, appears mostly relevant to the periods when the forced currency regime 

was not in effect. 
4. Eulabio, pp. 174-5; Yearbook(1930), p. 268. 
5. This is also a necessity for the added reason that data referring to the pre-1864 years are 

not available. 
6. It appears that most relevant documents pertaining to the period in question have been de

stroyed because of the lack of space. In this regard it must be noted that one possible explana
tion for the unavailability of official publications has to do with the fact that the IB being a for
eign concern was not required to publish, in those early days, information regarding its financial 
position. 
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Greece for year 1930, referring to the latter ones (1914-19). 
Still, the problems do not end. Thus, first, the data included in Valaoritis' 

book refer to both annual average banknote circulation and circulation at the 
end of the year. Furthermore, they refer to the circulation on account of the 
bank but do not include that on account of the State (quasi-Treasury Notes). 
Second, no data have been found for the years in-between the two sub-periods 
cited above, i.e. 1902-1913. 

Of these problems the first is relevant to the earlier years, i.e. 1864-1901. 
In particular, the complication regarding banknotes issued on account of the 
State arises for the first time for 1868-91 and then assumes a permanent pres
ence starting in 1877. 

Here a distinction can be made between two separate subperiods and one 
can begin by examining the first. This includes all years up to 1876 and is 
characterised by the almost total lack of any banknote issue on account of the 
State. In this regard the choice available was a simple one as it was essential
ly implied by existing data. Specifically, one can either use Valaoritis' annu
al average figures of banknote circulation2 in the precise form they are given 
or make some adjustment based on a more or less bold assumption regarding 
the relationship between available average and end of year figures.3 The sec
ond of these possible choices leads, however, to another problem, i.e. that of 
determining the precise relationship between the variables. This can also be 
done in the following ways: 

- First, by assuming that the relationship is the same as that valid in the case 
of the NBG, i.e. that the end of year figure is larger than the average by the 
same percentage in both banks. Any such percentage derived for the NBG or 
an average over a few years can be used. 

- Second, the desired percentage can be calculated for the years end of year 
figures for the IB exist from other non-bank sources. Then, it can be assumed 
that the percentage was the same over the whole period. 

1. The precise periods Greece was under a forced currency regime have been cited earlier 
and will be discussed again later. See: Eulabio, pp. 10-5; Palamas, pp. 7-9,22-6,29-31,37-46; 
Bickford-Smith, pp. 143-157; Georgiades (1893), pp. 64-7; Law, pp. 13,85; Yearbook(1933), 
p. 469. 

2. Valaoritis, p. 322. 
3. In all cases for which the necessary data exist the end of year figure is larger than the re

spective average for the same year. This is true for both the NBG and the IB. 
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- Finally, a combination of the two procedures can be used, i.e. the deriva
tion of some average percentage. 

The first of these possible approaches was disregarded as there appear to 
be important differences between the two banks stemming mostly from the 
fact that they operated in different territories (Mainland Greece vs the Ionian 
Islands).1 Thus, one cannot assume that the same conditions existed for both 
banks. 

Likewise, the second approach cited was disregarded because of data una
vailability. Thus, only for 1871 was it possible to find an IB banknote circula
tion figure referring to the end of the year.2'3 

Finally, it is needless to add that for the same reasons the third of the above 
cited possibilities was also disregarded. 

It follows then from the above that the use of the exact figures obtained 
from Valaoritis was prefered. In fact, the only adjustment adopted was to sub
tract the annual average figures of other banks' banknotes held in the IB till.4 

The implication of the approach chosen is that the series constructed un
derestimates5 the true banknote circulation of the IB by a percentage approxi
mately between 10-15% (always referring to 1864-76). In addition, total 
banknote circulation, total currency circulation (notes+coins) and total mon
ey supply (currency+deposits) are also underestimated, but by a declining 
percentage as extra items are added up.6 This percentage seems to become in-

1. Apart from size these differences stem from the fact that the Ionian Islands were never 
under Turkish occupation. Instead, they were occupied by the Venetians, the French and the 
English. This seems to imply that there is just cause to doubt whether the behaviour of the peo
ple, in general, and in transactions, in particular, was similar, at least during these early years of 
the independent State. One of the specific causes of this dissimilarity that can be cited is the dif
ferences in the respective legal systems effected in each territory by the occupying power. In 
fact, for an excellent description of the problems caused to economic life by the legal system of 
Greece, see Pepelasis (1959). 

2. This comment, it must be recalled, refers to 1864-76. 
3. Mansolas (1872), p. 24. The exact figure is 6141570 drs, which compared to the average 

figure regarding the same year (5371603 drs) is 14.3% larger. As it is not clear whether bank
notes in the till are subtracted here or not the average figure used includes them. 

4. This is similar to what was done with the NBG figures. 
5. Assuming that end of year figures are larger than average ones as in the case of the NBG. 
6. The banknote circulation of the IB as a ratio of that of the NBG ranged from 14.9% in 

1876 to 27.3% in 1869. Thus, taking 1869 as an example, total banknote circulation could at 
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significant in the cases of total currency circulation and total money supply 
and can thus be safely ignored. In fact, this insignificance of the extent of the 
underestimation is an additional reason leading to the decision to refrain from 
making any adjustments to the average figures, as the effect would be negligi
ble anyway. 

The last point to be discussed in regard to this subperiod refers to 1868 and 
1869 when the forced currency regime was in effect. According to Palamas, 
the forced currency enactment set a limit to the banknote circulation of both 
banks. This was 36000000 drs for the NBG and 12000000 drs for the IB. In ad
dition, it called for a loan of 10000000 drs by the NBG to the State and for a 
similar loan of 5000000 drs by the IB. These sums are included in the maxi
mum issue limits cited above.1 

The question here is whether to add the figure relevant to the IB to that ob
tained from Valaoritis who, as it has already been noted, includes only bank
notes issued on account of the bank. Upon careful examination it appears that 
this should not be done. The detailed explanation follows. 

To begin, the forced currency regime was put into effect on December 30, 
1868. Thus, disregarding for the moment that annual average figures are be
ing used anyway, even if consisting a separate issue the banknotes loaned by 
the IB to the State could not have been put in circulation by December 31. This 
means two things: that there is no problem for 1868 and the course of action 
pursued for this year is justified, and that the government received the bank
notes and put them in circulation in 1869. In this regard, however, it "did its 
utmost to repay its forced currency loans".2 In fact it indeed did repay a large 
part of them in 1869 (4000000 drs to the NBG and 2000000 drs to the IB, i.e. 
leaving balances of 6000000 drs and 3000000 drs respectively)3 and pursued 
the same policy in 1870 repaying its loans in full. This enabled it to raise the 
forced currency regime on July 15 of that year. 

Examining now Valaoritis' data carefully, one sees that in 1869 the figure 
is larger than in 1868 by about 3000000 drs. This is the sum of the loan made 
by the IB to the State still outstanding in the end of 1869. Furthermore, the 

most be underestimated by about 0.4% (0.27x0.15). This becomes even less when the total cur
rency circulation or the total money supply are considered. 

1. Palamas, pp. 30-2. 
2. (Ibid), p. 31. 
3. Law, p. 85. 
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1869 figure is larger than that of 1870 by about 2000000 drs. This can be ex
plained when one recalls that the figures regard annual average circulation 
and combines it with the knowledge that the loan made by the IB to the State 
was finally repaid in July. It follows that this loan does exert an influence up
on the 1870 averages.1 In addition, it appears that one can conclude that the 
sum loaned to the government by the IB is included in the figures, despite the 
fact that Valaoritis does not mention it explicitly. 

Arguing likewise, one can also be led to the same conclusion by referring 
to Valaoritis' treatment and presentation of the NBG figures.2 Specifically, 
the author begins by making the distinction between the two types of banknote 
issues in 1877, i.e. on account of the bank and on account of the State. In re
gard to 1868-9 he does not do so explicitly, apparently including the notes is
sued for the State in the totals given for these years.3 

As a result of the above it appeal's that the figures have justifiably been 
adopted as they are, the sum of banknotes issued on account of the State not 
having been added on. 

Moving to the second part of the first period, i.e. 1877-1901, again the 
most important source is Valaoritis, whose figures are once more all impor
tant. The difference is that, apart from banknotes issued on account of the 
bank, there are also banknotes issued on account of the State. Furthermore, 
starting in 1885, there are also small denomination banknotes of 1 and 2 drs is
sued on account of the State, whose purpose was to function in the place of 
coins. The problem is to find the value of these three items for each year and 
to add them together to obtain the total banknote circulation of the IB. 

Beginning with the first item, the only source available is once more Vala
oritis. His annual averages are again used as they are, the only adjustment be
ing the subtraction of other banks' banknotes held in the IB till. The reasons 
no adjustment is made in order to obtain an end of year figure are similar as be-

1. The figures in question appear in Table [10/(1)]. 
2. Since Valaoritis' book is about the NBG it is only appropriate that he includes much more 

detailed information about this bank. Thus, in respect to banknote circulation he cites maxi
mum, minimum and average figures as well as end of year ones. By comparison, as already not
ed earlier in the text, the author only gives average figures regarding banknote circulation for 
the IB. 

3. These figures have been verified by the NBG balance sheets which treat the situation in 
the same way. 
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fore. There a* 2, however, two additional reasons. In particular: 
-Fiist, the underestimation of total banknotes and, in turn, of currency cir

culation and money supply, caused by the use of annual average figures is 
even smaller than before, given that both total IB banknote circulation and to
tal banknote circulation are much larger as a result of the banknotes circulat
ing on account of the State. 

-Second, the procedure by which the other two items were taken into ac
count differs. Thus, for 1877-18831,2,3 it is known that the IB circulated 
3000000 drs on account of the State. As the forced currency regime was ef
fected on June 19, and since additional banknotes circulated on account of the 
State by the NBG later in the year besides those circulated immediately when 
the regime was effected, it is safe to assume that all the IB banknotes issued on 
account of the State were put into circulation for the whole period until the re
gime was lifted. This probably implies a very slight overestimation of the time 
series which neutralises, to an extent, the underestimation caused by the use of 
annual averages for the IB's banknotes on its own account. 

The forced currency regime was lifted on December 31,1884. The period 
of free convertibility was brief as it lasted until September 19,1885, at which 
date forced currency was restored. Ignoring 1884 for the time being, the prob
lem for 1885-1901 has been solved as in the previous case. The new item here 
is the small banknotes of 1 and 2 drs. The sum of these for the IB was 3500000 
drs.4 In addition, the sum of (normal) banknotes issued by the IB on account of 
the State was 2000000 drs. Thus, the total of banknotes in circulation on ac
count of the State was 5500000 drs. This is added to the Valaoritis figures for 
the IB banknotes issued on its own account and thus the figures for the total of 
banknotes issued by the IB is derived.5 

1. Palamas.p. 38. 
2. Law, p. 85. 
3. Bickford-Smith, p. 143. 
4. Bickford-Smith, p. 144; Law, p. 85. 
5. Here again it is assumed that all banknotes issued for the State are in circulation. This 

slightly overestimates the true figures. Again this offsets to an extent the underestimation 
caused by the use of the Valaoritis figures for the banknotes the IB circulated on its own account. 
It must be noted that this is supported by Georgiades (1893), pp. 65-7, who states that for 1890-
2 the IB banknote^ issued on account of the State which were in circulation amounted to 
1874000 drs. 

362 



he only complication that remains regards 1884. As noted, the forced cur
rency regime was lifted on December 31. For this to be achieved, the govern
ment must have begun paying off its loans to the banks during that year at the 
latest.1 This means that the notes issued on its account must have been with
drawn from circulation. Thus, for this year the IB banknotes in circulation 
consisted only of those issued on its own behalf and, appropriately, the Vala-
oritis annual average figure is adopted. 

The final point that must be clarified concerns the question of why it is ac
cepted that the Valaoritis figures do not include banknotes on account of the 
State here whereas this was not so in the case of 1868-9. In this context, Vala
oritis states that his IB figures regard banknotes only on account of the bank. 
Here, there is no reason to doubt this as for the NBG he gives banknotes on ac
count of the State in a different table. In other words, it is his treatment of the 
NBG figures that is considered as an indication of his treatment of the IB ones. 

Besides this, the only other indication of the IB banknote circulation that 
was found3 supports the view that banknotes issued by the IB on account of the 
State are not included by Valaoritis. Thus, in this source, the figures given are: 
December 1890: 6931418 drs; December 1891:6976037 drs; and September 
1892: 657986 drs. By comparison, the annual average figures of Valaoritis, 
before subtracting for banknotes held in the IB till, are: 1890: 6808700 drs; 
1891: 6743102 drs; and 1892 6590382 drs. Finally, the figures given by 
Georgiades for the months January to November of both 1890 and 1891 and 
for the months January to August of 1892 are close to these Valaoritis figures 
as well. 

It is obvious that the two sets of figures are close enough and this seems to 
prove almost conclusively that the items referring to banknotes issued on ac
count of the State should be added to the Valaoritis figures. This has been done 
and it takes the discussion up to the end of 1901. 

Proceeding ahead, the next subperiod discussed is 1902-13. Here, as al-

1. That this was indeed the policy followed by the government is verified by Bickford-
Smith,p. 143. 

2. It must be reminded that an injection in circulation of a large sum of coins took place in 
1884, apparently precisely for the purpose of substituting the banknotes on account of the State, 
which were being withdrawn. It must also be noted that no figure for banknotes circulation on 
account of the State appears in the 1884 balance sheet of the NBG. 

3. Georgiades (1893), pp. 65-7. 
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ready noted, no relevant data referring to the issue of IB banknotes on its own 

account have been found.1 As regards circulation on account of the State, two 

things are certain: first, the IB banknote circulation of normal notes on ac

count of the State remained at 2000000 drs; second, the small denomination 

notes of 1 and 2 drs were withdrawn in 1910.2 

As is obvious from the above, the problem presented here is to obtain an es

timate of the banknotes of the IB circulating on the bank's account. This fig

ure can be added to the other two items which are available in the same way it 

was done in the previous period. 

In order to estimate the desired item the simplest, and probably boldest, ap

proach was chosen. Thus, to begin, the known annual average for 1901 is 

3539182 drs3 while the known value for 19144 is 4521000 drs.5 Next, these 

two figures are assumed to be extreme ones, i.e. that the IB banknotes issued 

on account of the bank's own account did not, during the period under consid

eration, surpass them. In addition, it is assumed that the IB figure varied in the 

same manner as the corresponding one regarding NBG banknotes. Finally, by 

applying these two assumptions the missing values have been estimated and 

imputed. 

This is undoubtedly a bit arbitrary. Still, the assumptions in question do not 

appear as unrealistic as they might seem at first glance. In this respect, one can 

first cite that there was no policy change during the years up to 1910, at which 

time the small denomination banknotes were withdrawn from circulation and 

law ,ΓΧΜΒ', regulating banknote issue, was voted. Thus, the issue of new 

banknotes was restricted by the International Financial Commission which 

was set up in the mid-1890s after the Greek State went bankrupt. Also, there 

is no indication in the behaviour of the figure regarding NBG banknotes of 

1. This refers to the sources examined. Valaoritis' figures, as it may be recalled, end in 

1901. 

2. Pratsikas, p. 11. 

3. The figure is taken from Valaoritis. 

4. Yearbook (1930), p. 268. This is an end of year figure but it is assumed that the difference 

between it and the average is small enough to be safely ignored in the context of the total bank

note and currency circulation. This is even more true in the context of the money supply. 

5. The Yearbook figure is 6521000 drs. Here the 2000000 drs circulating and consisting a 

banknote issue on account of the State, have been subtracted. 
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any sudden jumps, at least up to 1911.1 Finally, the banknotes circulating on 
behalf of the IB are merely 2% of the respective NBG figure anyway. This 
means that their percentage as part of total banknote circulation, total curren
cy circulation and total money supply is insignificant and that the possible ef
fect on these three totals of the IB banknote figures, if they were estimated in 
a different way, would be negligible. 

The final period during which the IB enjoyed the issue privilege was 1914-
1919. Here there is virtually no problem, as end of year figures of the total of 
IB banknotes in circulation are available in the 1930 Yearbook. These have 
been adopted as they are. 

In summary, as a result of all the actions described in this section a series 
of IB banknotes in circulation has been constructed. By accepting certain as
sumptions, these figures have been seen to refer to the end of each year. Their 
reliability is not up to the level of that of the corresponding NBG figures. 
However, it seems that they are quite good approximations of the true ones 
and that they are quite reliable, especially in the context of the purposes of the 
present study. 

g. The Bank of Epiros-Thessaly (E/TB) 

Contrary to the other two banks discussed, the E/TB does not exist today. 
Furthermore, its life span was a very short one as it lasted for only 18 years 
(1881-1899). Its establishment was a result of a request by the foreign bank
ers who guaranteed a loan of 120000000 francs concluded by the Greek gov
ernment in 1880.2 In a sense, this was their reward for guaranteeing this loan 
and making it possible. 

The ET/B was granted the exclusive privilege of issuing banknotes in Ep-
iros and Thessaly.3 This was tranfered to the NBG when, in 1899, it acquired 
this bank. Subsequently, the NBG progressively phased out of the economy 
the banknotes of the E/TB replacing them with its own. This operation was 

1. This, of course, implies that by this date the differences between the two territories in 
which the NBG and the IB were operating in had diminished significantly. 

2. Palamas, p. 40. 
3. The territories cited, i.e. Thessaly and a part of Epiros, were united with Greece in 1881. 
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completed by 1910 which is the last year that E/TB banknotes were in circu
lation. 

Fortunately data regarding the E/TB notes in circulation are available. In 
particular, for the sub-period 1882 (the first year the bank operated)-1898 da
ta are taken from Valaoritis. Here, the only question is whether to subtract 
banknotes in the bank's till. This problem is relevant because only annual av
erages exist for banknotes.1 

As any transformation of these data into end of year figures would be on an 
arbitrary basis, it appears preferable to ignore banknotes in the E/TB till alto
gether. Their averages are both relatively and absolutely small anyway and, 
when considered in the context of total banknote circulation and/or money 
supply, their percentage is insignificant. Thus, the figures used are slightly 
overestimating the real ones. 

Starting in 1899, relevant information regarding E/TB banknotes still in 
circulation exists in the NBG balance sheets.2 This goes on until 1910, after 
which year no E/TB notes appear to have been circulating. As a result, the fig
ures adopted for 1899-1910 are taken from the NBG balance sheets. There are 
no complications of the previous kind here, as banknotes in the old E/TB 
branches are included in the NBG figures. 

In summary then, the series constructed appears to be quite reliable. 

h. The Bank of Crete (CB) 

In this case the task is even easier than previously. The CB had enjoyed the 

1. In his book, Valaoritis includes data regarding the most important items on the annual and 
semi-annual balance sheet of the E/TB. Thus, among others, he gives figures for both June 30 
and December 31 for: banknotes in circulation (for their total, i.e. including those on account of 
the State); small denomination banknotes (i.e. 1 and 2 drs notes issued on account of the State); 
and all kinds of deposits. These are for the whole duration of the E/TB's operation. In addition, 
he includes annual average figures of banknote circulation on account of the bank. Obviously, 
this detailed coverage of the E/TB must stem from the fact that it was taken over by the NBG. 
This implies that his access to relevant data was without limits. Furthermore, it also justifies his 
added interest in this bank (one must recall that he was a vice-director of the NBG). 

2. The information in question is included in the text of the annual reports of the NBG's 
Governor to the bank's stockholders. 
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issue privilege in Crete for a number of years, but its banknote circulation be
comes of concern here since 1913, as that was when the island was united with 
Greece. As a consequence, the subperiod of interest is a small one: from 1913 
to 1919. 

In this respect, data for 1914-9 exist in the 1930 Yearbook. The figures re
fer to the end of each year and regard actual circulation, i.e. banknotes out
standing. Their reliability is as good as might be expected. In fact, the only 
nuisance regards 1913 where, although a backward extrapolation is possible, 
another approach can also be used. This consists of using Mitchell's1 total 
banknote circulation figures, and subtracting from them the known total of 
banknotes in circulation issued by the NBG and the IB. This, however is 
pointless as the total of banknote circulation is the desired magnitude to begin 
with and for this use of Mitchell's figure can be made directly.2 At any rate, the 
subtraction has been made and a figure for the 1913 banknote circulation of 
the CB has been derived. 

i. The Bank of Greece (Central Bank) 

As already noted, the Central Bank came into existence in 1928. Its estab
lishment was a result of a direct request by the League of Nations, as it was a 
condition of a treaty signed in Greece between the country's government and 
the League on September 15,1927. This treaty concerned the negotiation of a 
£ 9000000 loan, the proceeds of which were to be used by Greece to achieve 
the following three goals: (a) to lift the forced currency regime and stabilise 
the drachma vis-a-vis gold; (b) to balance the budget; and (c) to assist the pro
vision of housing to the Greek refugees from Asia Minor.3 

According to the treaty, the Bank assumed sole responsibility for the issue 
of banknotes throughout the country and became the apparatus through which 
the first of the above cited goals was to be achieved.4 It commenced operat-

1.(1975), p. 676. 
2. Mitchell's figures seem accurate as they are identical to the totals determined here for the 

immediately subsequent years and referring to the banknote circulation of all three issue banks. 
3. See Tsalikes (1929), pp.67-74. 
4. No limit to banknote circulation was set. The only limitation was that 40% of the bank

notes should be covered by gold or some foreign currency backed with gold. 
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ing on May 14,1928 and this date can be considered the beginning of a new 
era in the country's monetary and economic history. On that day, all items on 
the NBG balance sheet pertaining to the issue of banknotes and the debt of the 
State were transfered to that of the Central Bank.1,2 On the same day Greece re
sorted to free convertibility, abandoned bimetallism3 and stabilised the value 
of the drachma via a vis gold on one hand and sterling on the other, as long as 
sterling remained on the gold standard. 

The period of free convertibility did not last long as in September 1931 the 
British government decided to abandon the gold standard.4 This forced the 
Bank of Greece to attach the Drachma to the U.S. dollar in place of the ster
ling, a move that did not succeed as parity with the U.S. currency could not be 
sustained. A black market for gold and foreign exchange ensued the eventual 
outcome being the reestablishment of the forced currency regime on April 26, 
1932.5 Irrespective of this failure to retain the free convertibility of the Drach
ma, the Bank of Greece continued to exist and function as the country's Cen
tral Bank. 

The existence of the Central bank greatly simplifies the problem of data col
lection after 1928. Thus, not only is there only one bank enjoying the issue priv
ilege but also this regards the latter part of the period when the importance of Sta
tistics became better appreciated and progressively more and better data came to 
be collected and published. Thus, for 1928-35 the data adopted come from the 
Annual Statistical Yearbooks6 while for 1936-9 from the annual reports of the 
Governor of the Bank of Greece.7 Furthermore, some or all of these figures also 
appear in other sources.8 The figures used refer to the end of the year and regard 
notes outside the banking system. They need no adjustments while the standard 
of reliability is probably the highest among the figures used in this study. 

1. Tsalikes, p. 72; Report of the Governor of the NBG ( 1928); Pratsikas, p. 13. 
2. The NBG did not retain the issue right after this date. 
3. Greece was still adhering to the double standard, at least in principle. This, it may be re

called, was adopted when the country joined the Latin Monetary Union. 
4. Pratsikas, p. 14. 
5. Yearbook (1933), p. 469. 
6. (1930), p. 270; (1933), p. 299; (1936), p. 295. 
7. Those for: (1937), p. 42; (1938), p. 45; (1939), p. 11; (1940), p. 11. 
8. Indicatively one can cite: Statistical Summary for year 1954 (1955), p. 175; Mitchell, pp. 

676,679; Statistical Yearbook of the League of Nations (1937/38) and (1942/44). 

368 



j . Summary 

The object of this chapter was to give a detailed description of the prob
lems faced, as well as the procedures, techniques and assumptions used to 
solve them, in order to construct a currency circulation series. In some cases it 
was necessary to elaborate a bit on the institutional history in order to describe 
the particular problem better and to justify the solution pref ered. This has been 
done in broad lines. 

The purpose of the discussion was to permit an evaluation of the data. This 
is very important as the value of the analysis that will follow depends on the 
reliability of these data. In this respect it seems that they are quite reliable and 
so long as their few shortcomings are realised and considered in the context of 
the interpretation of the ultimate findings there will be no problems. 

It is possible to improve on the reliability of the data, especially in regard 
to the earlier years. To do this much more time must be spent near the sources 
and more original documents found. In this event, more scope of improve
ment exists in regard to the circulation of coins, where the figures appear to be 
less reliable. In fact, in this case the effort has largely been to achieve a good 
approximation of their circulation. Thus, the techniques used, and this refers 
to the years up to 1930, do appear to result in a distortion of the true rate of 
change. 

By comparison, the figures regarding banknotes are much more precise. 
Thus both absolute levels and rates of change appear to be quite close to the 
true ones. 

Overall it appears that the relative insignificance of coins as a part of cur
rency circulation and the money supply (when deposits are added up) means 
that this item does not result in a considerable distortion of the rates of change 
of these latter two variables. In general, these variables are approximated suf
ficiently so that useful information can be extracted by their analysis. 

The conclusion reached suggests that any improvement in the reliability of 
the data cannot be a significant one at least in the present context. This, in turn, 
implies that it is not worth undertaking the effort. 

Finally it must be noted that at present no definition of the money supply 
will be given. This will take place in Chapter 10. In this respect here it is only 
asserted that both coins and banknotes were used as a unit of account, were ac
cepted in transactions and were used as a store of value (and for hoarding) and 
for payment of debt. 
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8. CURRENCY CIRCULATION: (I) Silver Coins 

Year a Old Drs New Drachmas 

1833-

1868 

1869 

1875 

1876 

1878 

1882 

1919 

6587958 (5896222) b 

4700000 

5000000 

10462865 

4300000 

1800000 

9451976 

a. The years refer to the issue of the coins and not to when they were circulated. 
b. The figure in the parentheses is the equivalent of the sum issued. 
Source: Annual Statistical Yearbook for 1930 ( 1931 ), p. 266. 

8. CURRENCY CIRCULATION: (II) Copper and Other Coins 

Year a Old Drs New Drachmas 

1836-

1858 

1869 

1877 

1882 

1893-

1912 

1926 

1930 

1922 

a. Copper Alloy 

1931436 

b. Nickel Alloy 

c. Aluminum Alloy 

(1728631)b 

3000000 

1500000 

2320000 

10441019 

7300000 c 

460000000 d 

12000000 c 

a. The years refer to the issue of the coins and not to when they were circulated. 
b. The figure in the parentheses is the equivalent of the sum issued. 
c. Depreciated drachma. 
d. Stabilisation drachma: of these 155000000 are of a nickel alloy while the rest are of a silver alloy. 
Source: Annual Statistical Yearbook for 1930 (1931), p. 266-267. 
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8. CURRENCY CIRCULATION: (III) Circulation dates of Copper and Other Coins 

Year Date In Circuì. To be Circ. 

1930 
1932 
1935 

30/11 a 
31/12 b 
31/12 c 

279490000 
337900000 
362000000 

265510000 
207100000 
183000000 

a. Annual Statistical Yearbook for 1930 (1931), p. 267. 
b. Annual Statistical Yearbook for 1933 (1934), p. 297. 
c. Annual Statistical Yearbook for 1936 (1937), p. 291. 

8. CURRENCY CIRCULATION: (IV) Copper and Other Coins Issued 

Year Old Drs New Drs 

1869 
1870 
1872 
1878 
1879 
1882 
1883 

(1089100) 
(2064500) 
(201900) 
(1120000) 
(558500) 
(1229500) 

972410 
1843339 
180264 
999997 
498774 
1097806 
1219897 

Note: Figures in the parentheses are the equivalent values. 
Source: Pratsikas(1944), p. 12. 

8. CURRENCY CIRCULATION: (V) Coins in Circulation on Nov. 30/1930 

Issue 
Year 

Alloy 
Type 

Nominal V 
Struct 

Nominal V 
In Circuì. 

1922 
1926 
1930 

Aluminum 
Nickel 
Nickel } 
Silver } 

12000000 
73000000 } 

155000000 } 
305000000 } 

12000000 

267490000 

Total 545000000 279490000 

Source: Annual Statistical Yearbook for 1930 (1931), p. 267. 
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CHAPTER 9 

DEPOSITS 

a. Introduction 

The second basic component of the Money Supply is Deposits. This means 
that the debate regarding the types of deposits that should be included in this 
magnitude, and in particular the question of whether to include time deposits, 
is relevant here.1 This, however, will not be discussed in the present chapter2 

where the objective is to describe the methods used to construct the time series 
for each type of deposits. 

In this respect the problems faced can be grouped in three broad categories. 
The first regards problems pertaining to the discovery and collection of the da
ta; the second those referring to the methods and techniques used to impute the 
figures for the years for which none were found in the desired form; and the 
third those referring to the effort made in order to achieve as great a degree of 
uniformity or "homogeneity" as possible between the figures included in the 
same series.3 

All deposits existing during the period examined can be classified in one of 
the following three broadly defined basic types: (a)Demand (sight) Deposits; 
(b)Time Deposits; (c)Savings Deposits. A time series has been determined in 
all three cases. This will permit, at a later stage, the comparison of their re-

1. See among others: Laidler (1976), ch. 8; Bain (1976), ch. 1. The alternative views suggest 
different measures of Money Supply. 

2. The problem is dealt with in Chapter 10. 
3. E.g. the effort to make Time Deposits of the 1870s and those of the 1930s have as similar 

a content as possible. 
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spective behaviour. In addition, it also will facilitate experimenting with var
ious Money Supply definitions. 

As was the case with banknotes, the obvious starting point is banks, for de
posits cannot exist without them. Here, however, all existing banks must be 
taken into account as there is no exclusive privilege in accepting deposits as 
there is with issuing banknotes. Thus, the obvious procedure was to collect da
ta on deposits from all banks for which this was possible and add them togeth
er in order to obtain the figure for the whole economy. These data were col
lected mostly from the banks' annual and semi-annual balance sheets, which 
are usually found in the annual reports of the respective Governor to each 
bank's stockholders.1'2 

The data in these balance sheets se^m to be adequate for the present pur
poses. Furthermore, the task is somewhat simplified after 1919 by the exis
tence of other sources. Specifically, starting with 1919 the relevant data for 
each of the major banks as well as for the total of the banking system are in
cluded in the Yearbooks.3 With respect to this source, it must be noted that 
there are a few problems regarding the definition of demand deposits. In addi
tion, other relevant sources are Mitchell's European Historical Statistics and 
various League of Nations publications.4 

Before proceeding to the detailed discussion pertaining to the construction 
of the time series for each type of deposits, a few points must be noted in re
gard to Table [9/(1)]. Its purpose is to facilitate the understanding of how var
ious adjustments concerning the 1905-18 subperiod were made. 

A special discussion is required for these years because this is the only case 
in which relatively extensive imputations for missing data must be made. 
Thus, until 1905 figures exist for two of the three most significant Greek 
banks operating which logically must have attracted the lion's share of total 
deposits. These were the NBG (which had absorbed the E/TB in 1899), the 

1. In the case of the NBG these were the same balance sheets used for the collection of the 
data regarding banknote circulation. 

2. Additional sources of the kind used by C. Goodhart (1972), who estimated deposits for 
the U.K., include banks' monthly returns and bank records. It must be noted, however, that a 
search for all such types of sources in the case of Greece would require a great deal more time 
than that spent without guaranteeing much better results. 

3. See Yearbooksfor 1930,1933,1936,1938 and 1939. 
4. In particular for 1937/8 and 1942/4. 
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Bank of Athens (referred to hereafter as Β A) and the IB and figures exist for 

the first two for all years of their operation. Then, after 1919, figures regard

ing the total of each type and of all deposits are available in the Yearbooks. 

A few complications exist in regard to the IB. To begin, no relevant figures 

are given for 1919-20 in the Annual Statistical Yearbooks, though deposit fig

ures are given for these years for all other Greek banks. A possible explana

tion based on the fact that the IB was not owned by Greeks and no data regard

ing foreign owned banks are included in the Yearbooks,1 appears doubtful 

given that relevant figures for the IB do appear in the sources for the post-1920 

years. In fact in 1921 its demand deposits are shown to be 10.2% of the corre

sponding total of the banking system as a whole. Similarly, the relevant figure 

for time deposits is 5.5% while no savings deposits were given for this year. 

In addition to the absence, in the Yearbooks, of any reference of IB depos

its in 1919-20, no references exist in any of the other relevant sources regard

ing the pre-1919 years either. This, coupled with the inaccessability of the 

bank's records clearly consists a nuisance. Thus, it seems a bit too bold to ex

trapolate backwards using the 1921 percentages as the unavailability of data 

for 1919 and 1920 is confusing, especially in combination with the inexis

tence of savings deposits in 1921. These indications can be taken to suggest 

the possible inexistence of other deposits at some instant before 1921. 

In light of the above, it has been decided that no imputations of the IB ' s de

posits be made, as it appears that the error that would be introduced would 

have been more important than that resulting from this course of action. This 

approach implies an underestimation of all types as well as of total deposits2 

for the years up to 1920. Fortunately, given 1921 percentages cited above as 

well as the fact that, especially in the earlier years, the IB's operations were 

mostly concentrated in the Ionian Islands, this underestimation does not seem 

significant. 

The decision to ignore the IB deposits,3 in combination with the availabil

ity of data for the NBG and the Β A throughout the period and for all banks for 

1. Other non-Greek owned banks operating in Greece included the Ottoman Bank, the 
Bank of Thessalonike, the Franco-Serbian Bank, The American Express Co. and the Bank of 
Commerce and Deposits. See: Bell-Montague (1927), pp. 651-2. 

2. Based on the data cited this seems less so for savings deposits. 
3. As well as the deposits of a small numb;r of the other, relatively insignificant, banks 

which operated and for which no information has been found. 
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the-post 1918 years explains why it has been assumed that there exist no com
plications up to 1905 and after 1918. In between, however, other banks, which 
contrary to those referred to in footnote 1 of the previous page assumed some 
importance, were established. For these data are essentially not available 
within the subperiod in question. They cannot be ignored and the most impor
tant of them are included in Table [9/(1)]. 

Of these, only for the Commercial Bank of Greece (Com. B) have data 
been obtained. For the rest imputations have been made. These were based on 
the percentage of each type of deposits commanded by each of them in 1919-
21. These percentages, along with their total, appear in the table. 

b. Demand (Sight) Deposits (DD) 

The initial heading under which these deposits appeared is Non- interest 
Bearing Deposits. This is used both in the NBG balance sheets and in Valaor-
itis' work1 and defines one of their main features: they earn little or no inter
est. As a compensation, and this is their second main feature, they are highly 
liquid and can be withdrawn upon demand. In addition, in a case of a country 
like the U.K. or the U.S.A., and this is true even for earlier periods,2 these de
posits could be transfered to another account or used for the purpose of pay
ment of debt by the simple writing of a cheque. This did not happen to any im
portant extent in Greece,3 where the relatively wide use of cheques in 
transactions has only recently occured and this among businessmen. 

At this point no definite answer can be given to the question of who held 
demand deposits and what the reasons were for holding them. In seems that 
the most probable holders of DD in the earlier years were merchants and ship
owners while later, when industry appeared in the country, industrialists can 
also be included in this group. This is supported by the examination of the dis
tribution of DD per location, as the largest part was held in Athens while sig
nificant sums were also held in other important commercial centres such as 

1. (1902), pp. 259-260. 
2.Goodhart(1972),p. 17L 
3. Information appearing in the balance sheets regarding cheques not cleared at the partic

ular date these documents referred to do give some small indication of the volume of transac
tions undertaken by cheques. 
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Patras, Chalkis, Syros and Kalamata.1 As for the motive of the holders, this 

was probably the ability to hold immediately available purchasing power in 

safety. It is also conceivable that the holding of DD enhanced standing with 

the banks and enabled depositors to obtain bank guarantees or loans easier. 

Two more points must be cited here. The first is that only private deposits 

have been considered. Accounts held by the government have been excluded, 

though it is unclear in the early balance sheets whether the figures did actual

ly include them as well. When the other items on the balance sheet are taken 

into account it seems likely that they did not. 

The second point concerns the desire to exclude interbank deposits. Again 

there is no direct evidence of whether they are included in the figures or not, 

although once more the other items cited on the balance sheets suggest that 

they are not. Therefore it is assumed that interbank deposits are not included 

in the figures in question though, even if they were, the resulting differences 

are not likely to have been significant. 

Looking at Table [9/(1)] in detail, one sees that up to 1921 the NBG was the 

bank commanding the largest deposits. This is not surprising given that it was 

the only significant bank in existence up to 1893,2 while from that date on and 

up to 1905 there was only one more relatively important bank, i.e. the Β A. 

Two main sources were used for the NBG figures: (i)Valaoritis3 who gives 

the NBG data for 1844-1901 and the ΕΛΓΒ data for the whole period of its ex

istence; (ii)the NBG's annual and semi-annual balance sheets which include 

the NBG data for the whole period considered. These sources are used for the 

DD figures referring to the years up to 1926.4 

No adjustment has been made to these figures whether they are taken from 

Valaoritis or the balance sheets. They have been assembled in Table [10/(11)]. 

In this context, the figures up to 1882 refer to Old Drachmas and those after 

that year to New ones. Furthermore, as already noted, for 1882-1899 the fig

ures pertaining to the E/TB are included in the total. 

In 1893 the Β A, which became the second largest bank of the country, was 

established. The sources used to obtain the relevant deposits figures pertain-

1. For most of the years in question the NBG balance sheets do give disaggregated figures 

of Non-interest Bearing Deposits (and other deposits for that matter) per branch. 

2. The E/TB being absorbed by the NBG is included here. 

3. (1902), pp. 259-60,321. 

4. For the years the two sources overlap the figures are identical. 
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ing to this bank are its balance sheets.1 Here the presentation is not as straight
forward as in the case of the NBG as for 1895-1909 deposits figures mostly re
fer to the total of DD+TD (time deposits).2 In fact, the only exceptions to this 
were in 1895,31898 and 1900 when the two items are given separately. 

In 1895 the ratio of the BA's DD to its total deposits4 was 0.76; in 1898 it 
was 0.71; in 1900 0.55; and in 1910 0.42. Furthermore, it continues to fall dur
ing the first part of the subsequent sub-period as well (1911:0.32; 1912:0.25; 
1913:0.26, i.e. an exception; 1914:0.19). These figures clearly suggest a con
sistently falling trend. As such, and with the help of a certain assumption, they 
permit the imputation of the relevant ratios for the missing years as well. In 
turn, the ratios eventually imputed permit the disaggregation of the given to
tal deposit figures into their two components and as a result the derivation of 
DD. In this regard the assumption referred to is that the normal decline in the 
ratio was a slight one. This implies the necessity of occasional sudden jumps 
in it as well. The assumption does not appear to be an arbitrary one as the ac
tual figures do suggest such drops, the decline being 16% between 1898 and 
1900 and 10% between 1910 and 1911. 

As the decline between 1900 and 1910 was 13%, the questions that arise 
are when precisely did the big drop occur and how large was it. Fortunately, 
the answer to the first question is provided in the 1902 report of the governor 
to the stockholders where it is noted that a large transfer from DD to TD took 
place during that year (1902). Regarding now the second question, i.e. by how 
much did the percentage decline, a plausible assumption appears to be that it 
was of the same magnitude as the average decrease between 1898 and 1900, 
i.e. 8%. 

Adopting this magnitude means that the implied 1902 ratio is 0.45; in ad
dition, it also means that the ratio was rather stable from 1902 to 1910 as it is 
consistent with a total drop of only 3% for these years. This implication is not 
the only possible one consistent with the figures adopted, as one can alterna
tively accept the possibility that the percentage was variable and unstable dur-

1. These balance sheets, as those of the NBG, are included in the annual reports of the Gov
ernor to the stockholders. They include both annual and semi-annual ones. 

2. Similar type problems were encounterd by Goodhart in his study regarding the U.K. See, 
pp.171-5. 

3. This is the first year for which the BA balance sheets include DD. 
4. Here total deposits include only DD and TD. 
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ing these years, i.e. that it increased and decreased continuously. This, howev

er, is discarded as there are no indications of such an occurrence, especially 

since these were essentially years of stability and prosperity.1 

For the pre-1900 years the average of the calculated percentages, i.e. 1.7% 

for 1895-1898 and 8% for 1898-1900, has been adopted.2 Finally, no problem 

exists for the post-1910 years as the given, in the balance sheets, figures are 

used as they appear in the sources. 

In the above described manner the 1895-1928 series for the DD of the BA 

has been constructed.3 It should be added that starting in 1919 the figures also 

appear in the Annual Statistical Yearbooks.4 

The total of the DD held in the two banks considered so far is a very good 

approximation of the total DD for the whole economy for the period up to 

1905. In that year, however, two new banks were established while, as r Jted 

earlier, new banks were continuously being established up to the mid-1920s. 

Of these, some appear to have grown and become important and, therefore, 

cannot be ignored.5 In this respect, it may be recalled that it has also been not

ed that starting in 1919 the figures for DD held at these banks, as well as by the 

whole of the banking system, are included in the Yearbooks6 and that the 

problem of imputing figures for years for which relevant data are missing re

gards 1906-18. 

Of the banks established during that period, data were found only for the 

Commercial Bank of Greece.7 These were taken from it's balance sheets8 and, 

as in the case of the Β A, they were not originally in the precise form desired. 

Thus, the figures available include the total of all types of deposits, i.e. DD, 

1. See Eulabio, pp. 21-30. 

2. The ratios thus adopted lead, of course, to the determination of both DD and TD for the 

subperiod under consideration. 

3. See Table [10/(11)]. 

4. (1930), p. 273. 

5. Their relative importance appears to have been by far larger than that of any other, be

sides the NBG and BA, banks operating before 1905. 

6. (1930), pp. 271-7; (1933), pp. 301-5; (1936), pp. 299-303. 

7. An attempt was also made to find the balance sheets of the Popular Bank which merged 

with the IB in 1938. In principle its records shou'd have been in the IB archives. Unfortunately, 

as in the case of the IB itself, no such records were found. 

8. As in the cases of the NBG and the Β A discussed earlier on, these were found in the an

nual reports of the bank's Governor to its stockholders. 
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TD and SD (savings deposits), while there are no exceptions similar to those 

in the case of the Β A which would facilitate the disaggregation of the total in

to its components. 

Here, in order to disaggregate the total there appear to be two possible pro

cedures: First, use can be made of the ratio of each type of deposits to total de

posits. This can be calculated for the post-1918 years1 and one of these ratios 

or an average of a number of them can be assumed to hold for 1908-18 as well. 

Alternatively, the known ratio referring to another bank, i.e. that for the NBG 

or the Β A could be used. 

Of these two possibilities it appears that the second must be disregarded. 

To begin, the NBG was different from the Comm. Β in many respects: it had 

a longer history, it operated in the whole country and it possesed many func

tions of a Central Bank. Furthermore, if the banks' names are given any mean

ing, the Comm. B. was essentially interested in attracting a special kind of 

clientele, merchants. All this appears to suggest a much different type of busi

ness. Similarly, the ratio of the deposits of the BA can also not be used, as 

some of the figures referring to it are estimates while in the immediately post-

1911 years it was in the midst of a scandal which had an adverse effect on its 

business. 

As a consequence, it appears that the first of the two procedures is the bet

ter one. In this context, the ratios adopted are the averages of those of the 

Comm. B. referring to 1919 and 1920. The exact percentages used are: DD: 

53%; TD: 21%; and SD: 26%.2 These imply that, contrary to the cases of the 

NBG and the Β A, DD held at the Comm. B. in 1908-18 were larger than TD. 

By comparison, in the cases of the NBG and the BA, DD became larger than 

TD in 1917. However, it must be noted that during the first seven years of the 

B A's existence DD were larger than the corresponding TD too. This was not 

observed in the first years of the NBG's existence which, however, is clearly 

not comparable. Thus, if it were to be accepted that this is typical to all new 

banks established in the early-1900s, DD can be expected to be larger than TD 

during the first years of the Comm. B.'s life.3 This argument regarding all 

1. On the basis of data taken from the Yearbooks. 

2.1921 was not taken into account as by that year various new banks were becoming impor

tant and, as a result, affecting the business of the banks already in existence. See Table [9/(1)]. 

3. Goodhart notes that in the U.K. new branches tend to have high average values of current 

accounts (DD) and asks the question whether this is due to a tendency of managers of new 

branches to bid more agressively for them. See Goodhart (1972), pp. 172-3. 
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newly established banks would apparently be relevant to the Comm. B. up to 
1914 or 1915; at that point, the general trend of an increase of DD relative to 
TD would have begun to take effect. 

In summary, one can conclude that the above seem to support the behavi
our implied by the assumption made as well as the ratios adopted. Still noth
ing has been said yet about the behaviour of SD. This, when taken into account 
may complicate matters but, since it appears that their magnitude was not sig
nificant, it seems that they can be safely omitted from the present analysis. 
Furthermore, it would seem more realistic if the DD/TD ratio was allowed to 
vary. This variation, however, could only be approximated on an arbitrary ba
sis introducing another uncertainty in the process. 

On balance, it appears that the estimates are a good approximation of the 
true figures. In addition, when one considers that the Comm. B. deposits were 
only a small percentage of the total for the whole economy, one can safely 
conclude that the extent of the error introduced in the figures derived1 is small 
and, as such, does not exert any significant influence on the totals nor does it 
disturb the general picture. 

In the manner described the time series for the DD (and, of course, simul
taneously for SD) of the Comm. B. has been constructed for 1908-18. Then, 
for the subsequent part of the period, i.e. starting in 1919, one can only note 
that, as might be expected, there appear to be no problems as the desired fig
ures exist in the Yearbooks.2 

Still, one final complication remains here. Specifically, when the figures 
for the three particular types of deposits are added up for 1919- 28 the given 
total is slightly smaller than that given in the balance sheets. This is because 
the balance sheets also include foreign accounts. These in 1919 were 2.8% of 
the total, in 1920 were practically nil, and in 1921 were 2.0% of the total. As 
these percentages suggest a very small magnitude it appears that foreign ac
counts can be ignored for the subperiod 1908-18 without any considerable 
problem being caused. 

Looking now at Table [9/(1)], one observes that the three banks considered 
so far commanded 73.2% of DD in 1919,77.5% in 1920 and 69.6% in 1921. 
Furthermore, when the Popular and Oriental banks are added on these per-

1. See Table [10/(11)]. 
2. See, for instance, among others: Yearbook for 1930(1931), p. 275. 
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centages become 87.2%, 88.4% and 78.6% respectively.1 

When the dates of the establishment of each bank appearing in Table 

[9/(1)] are considered in combination with the respective percentages of DD 

that these banks commanded in 1919-1921 it appears that one can safely as

sume that during the subperiod 1906-18 no other bank held DD of any signif

icance. Here one must note that the Bank of Peiraeus was established in 1916 

and the Central and Industrial banks in 1918 while the Bank of Chios, which 

was established in 1914, held quite an insignificant percentage of DD in the 

later years (1919-21) and there is no reason to assume that things were differ

ent in the early years of its existence. As a consequence, it seems that it suffic

es to impute DD values for only the two banks established in 1905, i.e. the 

Popular and Oriental banks. 

In the absence of any specific information that would make this task easi

er, the general deductions resulting from what is known and cited earlier, have 

been used. In this context it has been assumed that the share of the DD of these 

two banks in the corresponding total showed a steady rate of growth in the first 

years of their operation and reached the known 1919 level after 7 or 8 years; 

the implication is that they commanded a more or less constant share of DD 

after 1913. This does not necessarily mean that their DD did not grow. This is 

a different matter. 

Figures were thus imputed for the DD of the two banks in question for 

1906-18.2 For 1919-28 they are available in the Yearbooks. 

On the basis of what has been done so far a series for the total of DD can be 

constructed for the years up to 1918. This is done by simply adding across the 

relevant figures referring to each particular bank (NBG, Β A, Comm. B., 

Oriental and Popular). Next, starting in 1919, figures for the total of DD exist 

in the Yearbooks. In this respect, however, there is a problem. 

In particular, in regard to 1919-26 the DD figures given for the NBG by the 

Yearbook are different than those appearing in the NBG balance sheets. The 

two sets of figures become identical in 1927. The cause of this is a difference 

in definition: the Yearbook defines the DD of the NBG to include various ob

ligations at sight while this is not the case with the balance sheets. To make 

1. This drop in 1921 must be related with the sudden appearance of the Ionian Bank DD 

which, in that year, were 10.2% of the total of all DD. 

2. See Tablet 10/(11)]. 
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matters worse, the NBG altered its definition in 1927, when it introduced an 

item called "obligations at sight" in its balance sheets. In fact this item appears 

to include DD as there ceases to be any such entry in this source from that date 

on.1 

Oddly enough, the same problem does not appear in regard to the other two 

banks for which detailed information has been found. Thus, for the Β A and the 

Comm. B. the data in the relevant balance sheets are identical to that of the 

Yearbooks while the definition of DD has not been altered. 

A possible explanation could be that the complication with the NBG defi

nition is relevant with its functions as a central bank. This seems to be suggest

ed by the nature of the items included in the figure. At any rate, the explana

tion is not important. Thus, there is no need to ponder upon it and the 

derivation of the DD totals adopted was a simple matter. 

In particular, for 1919-26 the series for the total DD of the economy as a 

whole was derived in the following manner: The figure for total DD appear

ing in the Yearbook was taken as the starting point. From this, the DD of the 

NBG appearing in the Yearbook were subtracted while the corresponding fig

ure appearing in the NBG balance sheets was added. The resulting figure was 

adopted. This is obviously smaller than the original figure as the DD of the 

NBG according to the balance sheets are smaller than the corresponding fig

ures taken from the Yearbook.2 

Next, for 1928-1938 use was made of the League of Nations data.3 Here 

there exist figures for DD regarding all commercial banks4 which are used 

without any adjustment. These are also found in Mitchell.5 

As a result the only problem left is the missing figure for 1927. Here, both 

1. From the 1926 balance sheet it was possible to determine that the items added to demand 

deposits in order to obtain the Yearbook figure were the following: Interest on stocks, cheques 

not cleared, service for bank loans, service for various stocks and loans, service for National 

(State) loans, International Financial Control deposits, State deposits, sums held for various 

coins (it is not clear what this item was) and sums held on account of the the Consignations and 

Loans Fund. 

2. (1930), pp. 271,273. 

3. (1937/38), table 132, p. 265; (1942/44), tables 104-5; p. 236. 

4. In addition, figures of TD and SD are also available in these sources. 

5. (1975), pp. 683-4. This author, however, only gives the figures for the total of DD and 

TD. 
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relevant sources, i.e. the Yearbook and the balance sheets, give the same fig
ure which, however, is an overestimation of the true one. This has been adjust
ed as follows: the 1926 and 1928 figures for DD adopted are subtracted from 
the respective Yearbook figures; the average of these differences is then esti
mated and subsequently subtracted from the given, in the Yearbook, 1927 fig
ure. The result is adopted. 

As already mentioned all relevant figures appear in Table [10/(11)] and, as 
a rule, their reliability appears quite satisfactory. 

c. Time Deposits (TD) 

The second type of deposits examined includes all which share two main 
features: (a) they bear an interest; (b) at least in principle, a certain period of 
notice was required before they could be withdrawn. ' Other restrictions upon 
TD might have existed at various time periods as well. Examples include min
imum acceptable size requirements and penalties for withdrawing them be
fore proper notice was given. 

The main difference between TD and DD appears to be the intention of the 
depositor: DD to be used in everyday transactions, whereas TD to be held for 
use at a later date, i.e. as a store of value. In addition, the request for a mini
mum acceptable size implies that these deposits were mainly made by wealthy 
people,2 i.e. merchants, shipowners etc. 

It is only appropriate that these deposits were originally referred to in the 
NBG balance sheets as "Interest Bearing Deposits". 

Much of what was said in regard to DD is also relevant here. Thus, the 
procedure according to which the time series was constructed consists, up 
to 1918, of finding the TD for each significant bank and adding the figures 
up. Then for 1919-1938 the Yearbooks (up to 1927) and the League of Na
tions publications (1928-38) are the sources used. In this respect, for 1928-
35 both sources give relevant data and the figures are identical for all years 
except 1930 and 1931. In these cases the League of Nations figures have 

1. Competing banks may not enforce the period of notice. See: Goodhart (1972), p. 171. 
2. By comparison Savings Deposits were aimed at smaller depositors. 
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been adopted.1 

In general, all types of deposits possessing the two main features cited 

above were included here. Again, interest is focused upon privately held TD, 

so the effort has been to exclude State held ones,2 if and when they existed. 

As in the case of DD, interbank deposits do not appear to present any prob

lems here either. Similarly, the problem wuh the IB relevant in the case of DD 

is also present. As a consequence, as before the figures regarding this bank 

have been omitted up to 1920. In this respect it must be noted that, just as in 

the previous case, figures referring to the IB first appear in 1921 when this 

bank is shown to command 5.5% of the total of TD for the whole banking sys

tem. 

Moving now to the details, once again the discussion will start with the 

NBG. In this context, just as in the case of DD, the figures are taken from two 

sources: the balance sheets and Valaoritis.3,4 

Here, the first point that must be made regards interest paid on TD. During 

most part of the period this has customary been included in the TD figure in 

both relevant sources. In a few cases the items have been disaggregated in the 

text of the governor's report. This, however, is not done often enough to form 

a basis for an attempt to separate them, while there is also some evidence in 

these reports that interest was actually added to the sum deposited.5 

As a consequence, for the early years the figures have been adopted as they 

appear, i.e. including interest paid, the relevant sums being very small any

way. Then in 1896 the NBG changed this practice and, from that date on

wards, interest paid on TD is entered separately in the balance sheets. This 

leads to the question of whether the two figures should continue to be present

ed together and, if yes, until what date. 

In this regard it appears unreasonable to continue to include interest paid 

1. In both cases the League of Nations figures are slightly smaller. It must be noted that 
Mitchell's data (for DD+TD) support the choice made. 

2. Other, non-private deposits were not excluded until the 1890s, as there exist no relevant 
data. Thus, TD in the early years include sums held by the Church, the National Library, the 
University etc. See: Report of the NBG Governor to the stockholders (1845), p. 7. 

3. Valaoritis, pp. 261,263,321. 
4. This author is also the source from which the Ε/ΓΒ figures are taken from. In particular, 

this bank seems to have held TD only during 1890-9. 
5. Interest paid for one year appears in the nexi year to be added up to the total of TD. 
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on TD in their total indefinitely, since the relevant sums increased and became 
too important to be ignored. In fact it would probably be more appropriate if 
they were added to DD as these sums appear to have been available upon de
mand. Thus, the approach adopted was to start excluding this interest from the 
corresponding TD totals from 1896 onwards, i.e. as soon as this became pos
sible on a regular basis. This might upset the uniformity of the series but the 
disruption is minor, especially compared to what it would have been if the 
practice was changed at a later date. 

It is interesting to note that TD could take either of two forms: that of open 
accounts and that of bonds. There is no indication as to what the exact differ
ences between them were, but it appears that this is immaterial and that their 
total is the only figure of interest. This is the only figure given anyway and has 
been adopted in the time series. 

Another relatively minor point is that the figures used might include sums 
deposited for different time periods and at different interest rates. Thus, parts 
of these sums might have been deposited to take advantage of higher interest 
rates provided by special laws. An example of this, although regarding a year 
outside the relevant period, is 1848. ' In this respect all such sums have been in
cluded in the figures. 

More serious is the complication arising from a special type of loan ex
tended by the NBG: the "lottery loan". Its essence is that the NBG provided it 
with a lottery, the obvious purpose being to make it more attractive. As this 
loan was issued abroad and in gold,2 it is obvious that it has nothing to do with 
TD and should not be included in them. However, the practice followed by the 
NBG between 1880-1895 was to include it in its balance sheets in the TD fig
ure. Fortunately, the two items have been disaggregated in the texts of the 
Governors' annual reports accompanying the balance sheets and it was a sim
ple matter of subtracting the sum of the "lottery loans" from the totals appear
ing in the balance sheets to obtain the desired figures. 

As this only regards 1880-95 the question arises what to do about the ear
lier years. In this respect it is noted that there are no indications of such loans 
being contracted before 1880. This does not conclusively rule out such a pos
sibility, in which case the relevant sum must be included in TD without being 

1. Report of the NBG Governor of 1848, pp. 9-10. 
2.Palamas(1930),p.39. 
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specifically cited, but it seems unlikely as the sum quoted in 1880 was a little 

over 10000000 drs which seems like a minimum for such a loan. The assertion 

regarding the size of the sum considered as a "minimum" seems to be support

ed by the rate at which the relevant magnitudes increase after 1880, while its 

importance as an indicator stems from the fact that such a figure could hardly 

be "hidden" in the given TD figures. Finally, another indirect indication that 

no such loans were contracted before 1880 is that, as often cited on earlier oc

casions, the crisis in the economy started in the early-1880s.1 

The above, in combination with the absence of any direct evidence of such 

a loan being contracted, appears to permit the assumption that indeed no such 

item was disguised in the TD figure before 1880. 

The final point referring to the TD of the NBG before 1919 regards the dis

tinction between TD in gold and in drachmas. This has explicitly been made 

in only a few balance sheets.2 In this context it is noted that both items have 

been included in the TD figures adopted. 

As in the case of DD, the next bank discussed is the Β A. Here there is very 

little to be added to what has already been said in regard to this bank in the pre

vious section. In particular: 

-First, the figures for DD and TD were mostly given together up to 1910. 

The technique used to disaggregate them has already been described. 

-Second, in this case no problem exists with interest paid on TD, as the 

items appear separately in the Β A balance sheets. Also, the figures adopted in

clude both types of deposits, i.e. in gold and in drachmas.3 

-Third, the figures adopted include two types of TD: (i)ordinary; (ii)special 

long term subjected to notice before withdrawal. This implies that it appears 

that the withdrawal notice required at earlier times for ordinary TD was not re

quired later on, i.e. that the restrictions were relaxed. This because the special 

long term deposits appear for the first time in the 1910 balance sheet and are ob

viously subjected to more restrictions than ordinary TD. However, this distinc

tion is not made after 1916. Thus, it seems relevant only for 1910-6. 

1. The implication here is that such loans are usually contracted when there is some neces

sity, i.e. a crisis. 

2. The most recent being for 1908,1909 and 1910. 

3. This can possibly cause a slight distortion in the rate of growth of TD as the deposits in 

gold, in order to appear on the balance sheets, are transformed to deposits in drachmas by use of 

the exchange rate which, of course, varied. 
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-Fourth, the final note worth citing is that the figures pertaining to the BA 
and included in the Yearbooks, i.e. those referring to the years after 1919, are 
identical to those in the balance sheets. 

The third bank for which relevant data are available from its own balance 
sheets is the Comm. B. Here again almost everything noted in the context of 
the presentation of DD is relevant in the case of TD. Thus, the figures given 
for total deposits and the technique used to disaggregate them has been de
scribed previously. In fact, only two clarifications are necessary here: the fig
ures do not include interest paid and they refer both to deposits in gold and in 
drachmas. 

Examining now Table [9/(1)] one observes that the share of these three 
banks' TD in the relevant total is by far more significant than the corresond-
ing share of DD.1 Thus, they commanded 90% of total TD in 1919,92.2% in 
1920 and 89.2% in 1921. Furthermore, when the Popular and Oriental banks 
are included, the respective percentages rise to 98%, 97% and 92.9%. In fact, 
the share of the "big three" was so large that it was probably not really neces
sary to impute figures for the other two banks mentioned. This, however, was 
done in the interest of uniformity and for the added accuracy provided. The 
technique used was identical to that used for the imputation of the relevant DD 
figures. 

The only difference here is that it is assumed that these latter two banks 
achieved their 1919 share of TD slightly slower than they did their corre
sponding DD share, as the relevant process appears to be a longer one. One ar
gument ir support of this, albeit a weak one, is that in order to get people to tie 
down the j· savings for long periods of time a certain trust, which is more than 
is necessary for the same people to make short term commitments, has to be 
built. 

Having imputed the figures for the Popular and Oriental banks for 1906-18 
one can proceed to add up the figures of each bank and obtain a time series for 
the total of TD up to 1918. 

The next stage is to construct the series for the post-1918 years. This is 
much easier as data referring to the total of TD for 1919-35 exist in the Year
books. In addition, data for the same total referring to 1928-38 exist in the 
League of Nations publications cited earlier on, while in most cases where 

1. One must, however, always remember the omission of the IB figures. 
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there are overlaps the figures are the same. The only exceptions regard 1930 
and 1931 where the League of Nations figures have been adopted. 

The definition of TD in these sources appears to be the same as that adopt
ed in the balance sheets. Thus, no problems of the kind encountered with DD 
are present here. In fact, no further problems exist whatsoever. 

d. Savings Deposits (SD) 

This is the third and, in the context of the present study, the least important 
type of deposits. 

To some extent SD share some of the features of both DD and TD. Their 
similarity with TD is that they too bear interest, the relevant rate generally be
ing expected to be smaller in this case. At the same time, and this is where SD 
are more alike DD, they are available upon request, although they cannot be 
transfered by a cheque and thus cannot be used as easily as DD for the purpose 
of conducting everyday transactions. 

In short, from the point of view of liquidity and return SD are in between 
DD and TD. Unlike TD there are no restrictions such as required minimum 
size. Any sum, however small, can be deposited. In fact, SD are aimed pre
cisely at the small depositor, the objective being to attract the working man's 
savings in a way that both he and the community will profit. In this context an 
interest, which he would not get if he hoarded his savings, is offered. At the 
same time the sums collected add up to large amounts which can be used to fi
nance short term bank loans. 

Since the aim is the general public it was eventually realised that the num
ber of bank branches did not suffice to accomodate the big numbers of people 
that would be interested. This led to the establishment of the Postal Savings 
Bank (PSB),1 the existence of which made it possible for accounts to be 
opened at each Post Office throughout the country. 

The procedure used to construct the relevant time series was not different 
from that of the other two types of deposits. Thus up to 1918 the SD of each of 
the major commercial banks were collected and added to the figure of the 

1. This institution was originally established in Crete in 1902, while in Mainland Greece its 
operation was extended in 1915. See: Yearbook(1930), pp. 280-1. 
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PSB, the total being used in the series. 
As expected, the most important bank during this initial period was the 

NBG which introduced SD in 1845. The data are again taken from the bank's 
balance sheets and Valaoritis, the figures being identical for the part of the pe
riod there is an overlap. One point of special interest here is that there appear 
to be no SD in the E/TB. Thus, it must be kept in mind that the figure for SD 
refers to the NBG total. 

No problem is caused with interest paid, although no such item appears in 
the balance sheets. Most probably it was added to the main account, but this is 
acceptable unlike in the case of TD. Thus, the figures for SD in all likelihood 
include interest paid on them. 

Since problems caused by interbank deposits, State deposits and the like 
cannot be relevant here the figures in the balance sheets are adopted in the 
form they are given. This implies that up to 1882 they refer to Old drachmas 
and starting in 1883 to New ones. 

The task is equally easy in the case of the second largest bank of the period 
before 1919, the Β A. The SD figures appear in the balance sheets and, as there 
are no complications, they are adopted as they are. 

In contrast to the above, the problem with the Comm. B. persists. This is 
natural since, as it may be recalled, all three types of deposits are presented to
gether in its balance sheets. The problem has been tackled in the previous cas
es and the technique used to disaggregate the figures given has already been 
described. The SD figures adopted are therefore obtained accordingly. A par
ticularity1 in regard to this bank is that for some years it discerned between 
two types of SD, i.e. ordinary and popular ones. Both are included in the fig
ures adopted. 

As already noted, here an additional institution must be examined: the 
PSB. Fortunately, relevant data are available in the Yearbooks2 and regard 
the period from the beginning of its existence (1902) onwards. However, 
since it started operating in the mainland only in 1915, data are included in 
the adopted total only starting in 1913, i.e. the year Crete was united with 

1. This is deduced from the various types of interest rates offered by the Comm. B. Thus, 
although in the balance sheets and the annual reports of the Governor there is no breakdown of 
total deposits, interest rates offered do differ, the distinction regarding the two deposits types 
mentioned in the text. 

2. (1930), pp. 280-1. 
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Greece.1 

Looking again at Table [9/(1)] it is observed that the "big three" command
ed 78.2%, 78% and 77.8% of the total of SD in all commercial banks2 in 1919, 
1920 and 1921 respectively. When the percentages of the Popular and Orien
tal banks were added the totals for the corresponding years reached 96.9%, 
96% and 95.1%. 

As the figures for the two latter banks are unknown before 1919 they had 
to be imputed. This was done in a manner identical to that used for the corre
sponding imputations in the previous two sections, while again the assump
tion made regards the speed according to which they achieved their 1919 
share of the SD total. In this respect it is assumed that the rate was rather slow 
and constantly increasing. The increase has been assumed to be approximate
ly by the same average percentage each year. 

This assumption, besides appearing a plausible one, has the added advan
tage of apparently diminishing the average error made. Its application has per
mitted the estimation of the relevant SD figures pertaining to the two banks in 
question for 1906-18. 

The time series for the years up to 1918 has thus been constructed by add
ing the annual figures from each bank. Starting in 1913 those of the PSB are 
included. Here it should be noted that in the course of the estimation of the fig
ures for the Popular and Oriental banks the relevant PSB figures have not been 
included in the totals used as a basis to determine these banks' 1919-21 share 
of SD. 

The second subperiod discerned is 1919-35. In this case the data are taken 
from the Yearbooks in which two separate figures appear: one for the total of 
SD held at commercial banks and the other for the PSB. Their total has been 
adopted. 

Finally, for 1936-38 the figures are taken from the League of Nations pub
lications. In this source three separate figures appear: one for the NBG, one for 
the total of all other commercial banks and the third for the PSB. Needless to 
add that their total is adopted.3 

1. In 1902-14 the PSB operated only in Crete. 
2. PSB deposits are excluded here. 
3. As a matter of fact the League of Nations publications give figures starting in 1927. In 

this regard for 1927-35, i.e. for the years the data overlap, there are no significant differences 
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e. Summary 

Chapter 9 is essentially a description of how the time series referring to de

posits were constructed. As in Chapter 8, it has not been possible to avoid 

bringing in the discussion some points regarding the development of certain 

institutions. Thus, some historical elements have been introduced wherever 

necessary. 

The results of the efforts described in this chapter are presented in Table 

[10/(11)], where three time series, one for each type of deposits, appear. All 

figures, just as those in Table [10/(1)], refer to the 31st of December of each 

year. Furthermore, they also refer to the type of drachma circulating during 

the relevant year. 

A point that must be repeated is that in some cases deposits include both 

those in gold and those in paper drachmas. In these cases the banks estimated 

the book value of the deposits in gold (gold francs being the most usual) by us

ing the prevailing exchange rates. Thus, should the changes in the rates of in

crease or decrease of deposits be examined, the possibility that they might be 

distorted by changes in the exchange rate must be considered. Fortunately this 

is not a commonly occuring complication. 

The inevitable question of the reliability of these data is of course very im

portant. In this regard there appears to be no reason to doubt the balance sheet 

figures or, for that matter, the Yearbook1 or League of Nations figures2 when 

these are adopted. 

The two elements of doubt regard the disaggregation of the figures pertain

ing to the Β A and the Comm. B. and the imputation of figures for the Oriental 

and Popular banks. In this respect it seems that the methods used, at least as far 

as one can ascertain on the basis of existing data, have achieved an acceptable 

approximation of the true magnitudes relevant in each case and that, at least, 

the errors made are insignificant and cause no distortion to the general picture. 

Also, it is fortunate that any limitations of the data in these cases and thus in 

the estimates made only regard 1906-18. Still, these limitations should be kept 

between the figures given from the two sources. Thus, in practice, any of the two series could 
have been used. 

1. With the exception of the case referring to DD discussed in the relevant section. 
2. All sources are official ones. 
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in mind. 

Another point of uncertainty here, of a different nature from the above as 

in this case specific figures are not involved, regards the role of the IB. In this 

respect an underestimation of all types of deposits is probably the result of ig

noring it, although the figures for 1921 indicate that the extent of this underes

timation is small and probably relatively significant only for DD. 

On balance, it seems that both the true levels of deposits as well as the rates 

of change have been approximated satisfactorily enough so that no serious 

distortions exist. Furthermore, it also appears that the data are essentially ho

mogeneous. Thus, as regards their nature, the main features of deposits re

mained basically the same throughout the period. 

One possible objection could regard the inclusion of gold deposits in the 

earlier totals. It would seem that these are equivalent to present day foreign ex

change deposits which are not included in the corresponding totals. Hence the 

question would be why include them in the earlier years. The answer is simply 

that there are not enough available data to disaggregate the earlier figures. In 

addition, one must consider that in the earlier period free convertibility was 

the rule and was considered the "normal" state of affairs, even during the pe

riods of forced currency.1 This means that at that time gold and foreign ex

change valued in it were a different thing than foreign exchange of today, 

where a free convertibility regime is definitely not the "normal state of af

fairs". In fact, modern foreign exchange deposits have a different meaning 

which along with their purpose sets them apart from other TD. 

In retrospect it appears that the reliability of the data is of an acceptable 

standard. In addition, when compared to the data used in Part Β, it is of an ex

ceptional standard. As a consequence the time series determined also appear 

to be quite reliable, especially in the context of the time period they refer to. 

This, in turn, implies that the use of the money supply series constructed as an 

independent cheque of the total output estimates appears warranted. 

l.Palamas(1930),p.41. 
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CHAPTER 10 

MONEY SUPPLY 

a. Introduction 

Having estimated Currency Circulation (CC) and Deposits (DD, TD, SD) 

in the manner discussed in Chapters 8 and 9 respectively, what remains is to 

combine these magnitudes in order to calculate Money Supply (MS). This is 

done in the present Chapter where different combinations have been made and 

alternative measures of MS derived. 

The figures used appear disaggregated in the following tables: CC in 

[10/(1)]; DD in [10/(111)]; TD in [10/(Π2)]; and SD in [10/(113)]. Then, in the 

final table appearing at the end of the chapter, [10/(111)], the totals of CC and 

of the various types of deposits have been entered. These appear in columns 

(A)-(D) and, as far as deposits figures are concerned, have been rounded. Fi

nally in columns (E)-(H) the various alternative MS concepts are presented. In 

this regard the relevant, to their calculation, discussion follows. 

b. Money Supply Estimates 

As is well known the concept of the Money Supply (MS) is a rather gener

al one while a number of specific measures of it can be constructed.1 In the 

1. Indicatively one can cite the following sources where an indication of the empirical com

plications present and of the various relevant measures possible are provided: Laidler ( 1976) (in 

particular: ch. 7, pp. 79-81); Burger (1971) (in particular: ch. 1, p. 4; ch. 3, pp. 17-18); and Bain 

(1978) (in particular: ch. 1, pp. 17-20). 

396 



present context, and given the shortcomings and generalities implied by exist-
ing-historical data, it was considered best that a few basic measures should be 
constructed. This keeps all options open as it will permit the determination of 
which specific measure relates better to real output. Furthermore, it will also 
enable the comparison between the relationships of each of these MS meas
ures with real output and, possibly, by the observation of any irregular beha
viour, the detection of any existing errors. Finally, another possibility that 
must be considered is the likelihood that in the 80 year period discussed a dif
ferent MS concept might relate better to output in different parts of the period. 

The relationship between MS and real output is discussed in detail in 
Chapter 11. Thus here the remaining part of the discussion will concentrate on 
the particular MS measures derived. 

The first of these, Ml, is what is usually referred to as MS in the "narrow" 
sense.1 It consists of the sum of CC + DD, i.e. columns (A) + (B) of Table 
[10/(11)]. This measure is derived with the understanding that the DD referred 
to here are not completely comparable to present day DD. This, of course, is 
especially true in the earlier parts of the period. In fact, in this respect one must 
probably also consider using Currency Circulation in the analysis as an alter
native measure of Ml. 

A second point regarding DD regards the latter few years of the period and 
in particular 1919-38. In this respect it must be noted that the totals appearing 
in the Yearbooks are larger than those adopted, which, as may be recalled, 
have been based on figures taken both from these same Yearbooks but also 
from other sources as well.2 These figures, as well as the alternative MS esti
mates they imply, are also available for they too might prove useful in the sub
sequent analysis. They are presented in Table [10/(IV)]. 

The second measure of MS estimated is M2. This is known as MS in the 
"broad" sense and resembles the relevant concept used, according to Bain,3 in 
the US. It consists of Ml + TD, i.e. columns (E)+(C) in Table [10/(III)].4 Here, 
the added complications caused by the inclusion of TD appear less important 

1. See Bain, p. 17. 
2. Namely banks' balance sheets and League of Nations publications. In addition different 

Yearbooks occasionaly give different figures for the same year. 
3. (1978), pp. 18-19. The author also notes that this US M2 measure resembles the M3 

measure used in the UK. 
4. Alternatively of course M2 equals CC+DD+TD, i.e. columns (A)+(B)+(C). 
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than those discussed above in regard to DD, as this type of deposits does not 
appear to be fundamentally different today than it was in the period in ques
tion. Having, however, said this one must nevertheless be apprehensive of this 
statement's validity, especially as movement is made backwards in time. The 
reservations must be kept in mind. 

The third measure derived, M2A, is a substitute for M2. It consists of Ml 
+ SD, i.e. columns (E)+(D) in the table,1 and has been estimated despite the 
controversy regarding its theoretical foundation as it appears to have quite a 
significance in Greece. 

Finally, the very broad measure of M3 has also been derived. This consists 
of M2 + SD, i.e. columns (F)+(D) in the table.2 This measure is obviously the 
broadest one possible that can be estimated with the given data. Its usefulness 
too will be determined in the context of Chapter 11. 

c. Summary 

Four measures of MS have been estimated. The concepts and procedure 
used need no added explanations, while the use of these measures will be de
scribed in detail in Chapter 11. As a consequence the only point that must be 
discussed here regards the figures reliability.3 

In this respect one must always be apprehensive with historical data as re
liability assumes a relative meaning. Here then, as far as the figures relevant 
in this case are concerned, all indications are that they are indeed quite relia
ble, despite the shortcomings stemming from the estimates of DD. Thus, the 
fact that most of them are taken from official or semi-official sources as well 
as that the magnitudes are easily measurable appear to justify this assertion. In 
addition, the flow of relevant data is basically continuous so that the necessi
ty to make imputations has been relatively small. 

This is a welcome conclusion, as it must be recalled that the basic purpose 
of these figures is to use them as a check of the reliabilty of the real output es
timates made in Part B. Thus, given the very many bold assumptions and im-

1. Alternatively: M2A=CC+DD+SD, i.e. columns (A)+(B)+(D). 
2. Alternatively: M3=CC+DD+TD+SD, i.e. columns (A)+(B)+(C)+(D). 
3. The subject of reliability has also been discussed in Part A of the thesis. 
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putations used in that case, if the figures pertaining to the monetary variables 
were not sufficiently reliable, it would not have been possible for them to ful
fill their basic in this study, objective in a satisfactory manner. 

399 



o v o i o o r - v o r - - o \ ' * f r © > r > < n 
fO 00 O I H N V O X " } V O O N O O 

v© in * ΰ θ Ν - " · * ο \ ο ο \ ^ \ ο η 

ο ο σ \ © Γ ~ ο ο ι — η Ό Φ Φ 
m — * © o o < N * - < c o > - ' v o r -
o o o o \ O v o o o v v o r - - < N © 

• - - - ο ts ο fi 
00 Os — Ο 

Ο m — es CÌ 
c o v û r - " — cnov — v i Ν in r - > n m i n o o c s T t - r h 
» O P I V O H H - r f C ^ - f O — <N r- e<"> m <N * - co , . α ο 

in vo vo 

<- ο 3: <N — 
«* 9 -tf •* r~ 

i n - v o f i ^ f v o i o a i h - N 
a o » o o ^ o \ h M O ' -
M n i n H H o n h c i « 
i f ì T f i r i V O v O V O W O i C O i 

v o — ο ο Γ - ~ θ Γ Λ — > Γ ~ σ ν ι η 
O O C I r t - H O O t f l N l O l C 
CO vo t"- <—ι m r« Ο ι - CTvrO 
o O O N V O t ^ t ^ f - O N v O 

t ~ N V O t ^ O \ ( S ^ - ' Î « v O 
t o u o o N i n n e o -
• * { Ν Γ - Γ Ο Γ - - · - < Ο ν Ο > Γ > 0 
v o o o - ^ r - o v v o v o f n O ' — 
N N n m t n n W ' i v c / i 

O V O \ O V 0 \ O V O V O N O N C * " 1 O 1 

i n m i r i w i i n m i n i r i O v N 
o o o o c e o o o o o o o o o o o o o 

v o v o o o f - i n c i c i r o c o - -
« « > Η Η ΐ Λ « Ν Μ > ι η 
c o c o m i t o v v o c M c N c n o N 
N N ( S V O - O 0 0 i » 0 0 

« n » n t n < n < n i n i n > n 

CO 00 
00 ο ο 
u-i ID 
VO ν£> 

o o o o o o o o o o o o o o o o c N * -
o o o o o o o o o o o o o o o o v o r o 
m i n » n < n m < n < n < n © c s i 
ν Ο Φ ν Ο ν Ο ν Ο ν Ο ν Ο ν Ο Γ * ^ 

rt«r<OMVOVOVOVOVO 
c n c n r o m v o r - f n o o o o o o 
( v | ( S N « V O m O \ O v O > O N 
t - - r ~ r - > - i v o c * i c i c o c o c < - > 

« « Ν M M W η 

οο σν 
«η vi 
οο co 

©»—ïsc>"<fr</->vor--ooo\ 
vOvOvOvOvOvOVOvOvOvO 
ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο 

0 ' « N m ' î « O v O I , - » I J i 

ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο ο 

400 



O * 0 0 » » ' - - ' O ' -
j j ο ο rr* β >i 

N O w » o e * m w M » 

o r · rt x m ο» - «Λ — ο 

g \ « o r » r — r ^ o o s o o e j v c s 
» m e o — v o v o — < - · < > \ ο 
g o o ^ , t * » , 2 c s r - o o o o o o 
^ m — m Tt οο · ^ « Ν r-

o o O " - r ~ ' * ' - ' v c > n o o o c 
< S ô © r » « t f < o ^ o o — ο 

r- ο r- f ) ·— 

^* m οο οο oô S 

© c s T f o o N o o r * — ^· 
C S ^ - O O ^ ^ Î C * — " C S C S 
* σ θ Φ « Γ ~ - Ο Ο 0 0 

— —e — Ν Ν Ν Ν « Ν Ν 
m <Τ> 00 — »- — —. ^» νο Vf} 
Φ ^ ^ - o o o o o o t n f n » - — 
Ο Ο CS *-" Γ*- 00 00 00 00 00 
^ ^ «t Μ co 

o o M M O n m h O M 
οο οο t - © · - —· -» —· Ν Ν 

ι η < η " £ Ι Ν Ν Ν Ν Ν Μ Ν v p à » - ' " ' · · " - · ' · - « 
σ ι » - ο ο χ ο ο ο ο ο ο ο ο ο ο 
\OvO0QVO\OvCVOvOVOVO 

CS CS «S (S τ* 

O O X O C M N i O Î f O r » · -
* « « 5 ι Ο Ο Ο - - Ν 

V O O V O Q Q O Q Q O O 

o o o o o o o o o o o > n > n 

en m m «s es 

o — c s m ^ w i v o r ^ o c o 
o o o o o o o o o o o o o o o o o o o o 
οο οο οο οο οο οο οο οο οο οο 00 00 00 00 00 00 00 00 ΟΟ 00 

401 

file:///OvO0QVO/OvCVOvOVOVO


ζ 

ο 
Ρ 
< 
S 
υ 
QÄ 

Ο 
>-Î ω 3 5 
=) 
υ 

i 
cu 

co 

co 2 

co 

ζ 

8 

O O O t S O N V I O O C N l Q · — ON 
* ι η * ι η ι η " ί ΐ η δ ι η ι η 

SS 
co t -
νο « 

$ ο ο ο θ Ν Μ Φ θ ν ι η « ο ο 
Ο ve ^ Ν ^ - — Νθ Γ̂  © 

m r s r ^ o i i t p o o o o e 
r». r- <s ο» s© — ON «o 
n v o w o o o M o o o 
N N N r f i r t X t s i 

t O» (S 
«s oo t— _ 
> C N O d ^ \ 0 ( M O \ O v O 

Γ ^ ο ο ο ι θ ν ν θ ' - Ο « η · , < ί φ ' 
t - O N N O O d C J » - - - — — s 

8 © © ρ — ·- « ο ov m 
o o o c s o o — T t r - r -

W V O * v O \ B V O v O V l i n \ 6 

Ο θ σ * σ \ < Λ Γ Ο Ι - » 0 0 - " « — ON 
- - IT) VO M IT. OC Τ, t ^ (»Ì 
c i n m n m r i p l m N w 

» αχ Ν t 
<N| 00 t̂ - so 
ο 

O 3 M O O 0 0 
- . . Φ »r> χ vo i 

Γ » < Λ 0 0 © Ο · ~ Ν © € Ν © 
* « ·< Ο Μ * ι ^ * <Ί 
- < » " Ν Ν ( < 1 Ι Λ Χ Ν Μ 

* ρ » α > θ Ν « < Λ ι ο 

N N m w ^ ' i t T f i n i r i v o 

v o t - O s O < s i p n < o v o 

O O O s O O O O O O O O 
— ι η ΐ Λ ΐ η ΐ Λ ί Λ ί Λ Μ ί ι η ΐ Λ ΐ 
O s O O C * i e M t S ( S C > l f M r ) C > J 
< n w ì ^ t n o o o r > t ~ r ~ r -
N N N N N - ' - ' - ' - · -

O N O O O O O O O O 
X N M N N N N M N 

ο ο S 
ON ON ON 

ÒN ON ON ON ON ON Ο** ^ ON ON ON ON ON ON 

402 



r^ vo — es - t oc so oo © ο 
5 - > M O M o » m o o 
• « t r ^ ' - ç M t - » © 2 ' C M © q N 
«Λ — ^ - s ö o o f > o o © t — c M 
»— c M f i ^ , ' t v > ^ - < n « / - > > r > 

Sft-»00«<»N 
O \ 0 s ^ t f > w f > r ^ C M 

S — i i n O s ' t f ^ r ^ O s O O 
o i © r - © f > > n — so 

• n ^ v - i v - i s e s o s o r - r -

r n o - N > i o o m i » o o 
o > s © c M © r * f > — «<•>©© 
* Ν -« f ) f> SO 00 CM <Λ CI 
r » - © O s © W > 0 0 f > s Ç O s f ) 
ο Φ ^ oo so f> vo " ~ 
— CMfi^

,
t<n«tTt-«/->v-i 

— g» Ο Ο Ό 
- _ — oo fi <r> >η 
es es ·* oo so r» η 
~ ~ 00 00 ο 

SO ο« CM 
rf rf Λ 

3· CM 

3 oo 

in ΙΛ so w f» 

\ O N - n n \ o o o N 
r - - © O s © m o o f > s o 
O w T f O O w f ^ w ' O 

i n - " - « » « » » 

ο ο 
CM CM _ _ _ 
r~ t>~ C M C M C M C M — 

ο ο S S oo ο 
.f» «η f> CM ι» "Λ <Λ 

CM fn fi fi fi fn fi « « 

ο ο 
• ο «/•> 
CM CM _ _ _ 
Γ- f- CM CM W Ci — 

© — c M f > * * m s © r - o o o s 
CM CM CM CM -
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CHAPTER 11 

GDP: THE "INDIRECT" METHOD 

a. Introduction 

In this chapter the figures for the Money Supply and nominal GDP, de
rived respectively in Chapters 10 and 7, will be combined in order first to es
timate income velocity and then, on the basis of these estimates, to appraise 
the plausibility of the GDP figures and to make any adjustments to them that 
are possible. In fact, given that four different MS definitions have been used 
and the corresponding relevant series constructed, and considering currency 
circulation as well, five different income velocity series will be determined. 
This may be seen as an indication of the existing problems regarding the adop
tion of one income velocity definition. For this reason the definition will be 
the first subject discussed. Having defined the concept, the movements of in
come velocity in the 80 year period under consideration will be examined. 
This will be done in the context of what is known about income velocity 
movements in general and of the specific circumstances regarding the coun
try in particular. Specifically, the movements observed will be compared with 
what is known about the behaviour of the magnitude in theory, as well as with 
the movements observed elsewhere during these years. Then, an effort will be 
made to determine the instances in which they appear unjustified by the par
ticular events having taken place in the country. When this is the case, one of 
the most probable explanations is an error in the relevant GDP estimates. This 
leads to the final task. 

Thus, when the GDP estimates derived imply inconsistencies in income 
velocity behaviour other, more plausible, magnitudes will be imputed for this 
variable. These, in combination with the corresponding MS figures will be 
used to derive other, apparently more plausible, GDP estimates. 
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b. Income Velocity: Definition 

(1) The concept stems from the Fisher identity: MV = PT. Here Ρ is the 
price level and Τ the volume of transactions. By making a number of limiting 
assumptions regarding the variables this becomes MV = Y, where M is the 
money stock and Y is nominal income. Finally, by rearranging terms, the ex
pression used here, i.e. V = Y/M, is determined. 

As a detailed presentation of all the problems regarding the definition of 
the magnitude and the manner of its determination is not within the scope of 
the present thesis, here only the very rudiments of what can be said on these 
subjects will be touched upon. The purpose of this is to make clear which var
iables precisely, and for what reason, have been used in the present chapter.1 

(2) Starting with the numerator of the expression, it appears that the con
sensus in the theory is that the most appropriate magnitudes are national in
come or personal income minus non-monetary income. Here, however, such 
estimates do not exist. Thus, use is made of the only relevant magnitude that 
does exist: GDP at current prices as estimated in Chapter 7. The estimates are 
taken from Table [7/(111) ] col. (1) and have been entered in Table [11/(1) ] col. 
(B). 

Moving to the denominator, it has been noted that four MS estimates have 
been derived. These and CC can be used to determine five velocity concepts. 
The differences between the four definitions of the MS are in the types of de
posits that have been added, in each case, to currency circulation. In this re
spect, in the context of estimating income velocity the most commonly used 
definitions in the literature appear to be those including DD (here: Ml) and 
DD plus TD (here: M2). In fact, in most cases, the controversy regards which 
of these two should be used. 

From Table [10/(111)] the figures appearing in columns (A) (CC), (E) 
(MSI), (F) (MS2), (G) (MS2A), and (H) (MS3) have been taken. They have 
been assembled in Table [11/(1) ] columns (Al), (A2), (A3), (A4) and (A5) re-

1. The presentation made is based on the following sources: (i) Friedman, M. (ed.), 1956. In 
particular, see: (a) Klein, J. J., German Money and Prices, pp. 121-162; and, (b) Seiden, R.T., 
Monetary Velocity in the USA, pp. 179,182,200,218-253; (ii) Doblin, (1951); (iii) Friedman 
(1961); (iv) Duggar (1967); (v) Leff (1972); and (vi) Hawke (1975). 
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spectively and, in combination with the numerator, have been used to calcu
late five different income velocities (Vcc, Vml, Vm2, Vm2a and Vm3). 
These appear in columns (CI), (C2), (C3), (C4) and (C5) of the table. 

The particularities regarding the definitions of the basic types of deposits 
used in this thesis and the details regarding their estimation, as well as that of 
CC, have been discussed earlier. Thus here it suffices to note that the deposits 
definitions used do not adhere strictly to the corresponding definitions ap
pearing in the sources. Along these lines it may be added that according to the 
sources it is generally preferable to use annual average stocks of money for the 
estimation of income velocity. Here this is not possible as for large parts of the 
period such averages cannot be estimated. As a consequence, the MS figures 
derived and used in the context of the velocity estimates made pertain to the 
end of each year. This is only a minor drawback, as end of year money figures 
have also been used for other such estimates under similar circumstances. 

c. Velocity Behaviour in Greece: 1858-1938 

A careful examination of the five velocity concepts derived and appearing 
in Table [11/(1) ] reveals that they vary in a, more or less, similar manner. This 
becomes more obvious when one looks at Diagram 11.1 in which all five ve
locities have been plotted. 

From this diagram one observes that, from the point of view of their mag
nitudes, in the early years these five velocities can be classified in two groups. 
In the first are included the three larger ones: Vcc, Vml and Vm2a; in the sec
ond, the smaller two: Vm2 and Vm3. Here, it should be obvious that the fac
tor causing this differentiation is Time Deposits. 

Next, a steep fall is observed in all velocities. This reaches a trough in the 
early-1880s. During these years one also notes that the differences between 
the magnitudes of the velocities decline. 

Subsequently, and after a sharp increase, velocity appears to stabilise until 
the early-1900s at which point, and for approximately a decade, three groups 
can be discerned according to size: the largest is Vcc; in the middle are Vml 
and Vm2a; the smallest are Vm2 and Vm3. Here the inclusion of TD still dif
ferentiates the last group while the growth of DD and SD appears to set the 
corresponding velocities apart from that determined on the basis of currency 
circulation only. 

423 



Finally, in the middle of the 1910s, all four velocities including deposits 
appear closer between themselves in absolute levels, whereas Vcc, although 
still appearing to vary annually in the same manner as the others, has definite
ly increased to much larger levels. 

There is no doubt that by studying the relative variation of these velocities 
quite a few interesting deductions can be made regarding the changes in the 
nature of the economy. This, however, is not a matter of the present and, there
fore, the temptation will be resisted. 

What is of interest here is to determine which of these variations, both re
ferring to the trend and to the cycle, appear unjustified and can therefore be at
tributed to an error in the size of the numerator of the expression. In this con
text, specific reference will be made to Diagram 11.2, in which the levels of 
three of the velocities have been plotted: of Vml and Vm2, in order to be con
sistent with the arguments appearing in the literature, and of Vm3, in order to 
take into account the, apparently considerable, importance of SD in the coun
try and their larger, compared to other countries, liquidity. It must be noted 
that given the similarity in the movement of all five velocities it seems that it 
makes little difference which of them are used. In fact, were it not a matter of 
convenience, as it appears easier to follow the changes of three magnitudes 
than of five, Diagram 11.1 could have been used instead. 

Pondering upon the above one notes that during the earlier years the down
ward trend observed until 1882 appears genuine. Such a trend has also been 
observed in other countries at various stages of development for comparable 
parts of the 19th century.1 Of the explanations justifying it at least a few are 
clearly valid in the case of Greece as well. In particular, no doubt exists that 
during these years there was an increase in the monetization of the economy, 
an increase in financial transactions relatively to income and an increase in de
posits. The combined effect of these was an increase in the denominator rela
tive to the numerator and, therefore, a decrease of the ratio. 

Furthermore, according to Doblin,2 this downward trend was not uninter-

1. See Doblin (1961/, pp. 204-5,211-3; Seiden (in: Friedman (1956) ), pp. 218-etc. This 
latter author speaks of the "secular" decline in U.S. velocities between 1839 and 1919. 

2. "First of all there was a tendency toward a growing differentiation of production in the 
course of the development of the economy which interrupts the synchronization of payments 
and calls for growing cash reserves. Secondly, there was a relative shrinkage of the share of 
production devoted to direct use of the producer, such as in agriculture, and of barter trade - a 
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rupted. Thus, to a large extent, the short run variations observed in Diagram 
11.2 and pertaining to these earlier years might be expected. What is suspect 
are the sharp variations observed in 1860 (an increase, only for Vml), in 1862 
(a decrease, in all cases), in 1866 (an increase, in all cases) and in 1885 (an in
crease, in all cases). 

As cited above, in the other countries examined the decline has been re
ported as being continuous and lasting until WWI. This tendency, although 
still apparent, seems to level off in the first years of the 20th century. In 
Greece, as can be seen in Diagram 11.2, after the mid-1880s the same is, more 
or less, observed. In particular, considering the 1885 levels as a starting point, 
one notes a moderate, overall, decline continuing up to 1921, when the lowest 
levels are attained. In this subperiod one observes only two really sharp vari
ations: increases in 1914 (a large one) and 1918 (a smaller one). In the first 
case it is noted that no velocity estimates have been made for 1913. In order to 
avoid the appearance in the diagrams of any sharp variations as a result of this, 
the average of the 1912 and 1914 velocities has been imputed for 1913. Thus, 
the increase indicated in the diagram for 1914 might really refer to 1913.' As 
regards 1918, one can only point out that the increase is not as sharp as in 
1914. 

For the later part of the period, (early- 1920s to 1938), Doblin notes that the 
overall indications from the various countries he examines seem irregular. 
This, however, considering the present objective does not create any draw
backs as the relevant developments are not as important as the previous ones. 
Thus, in these years the estimates referring to GDP have been based on more 
solid grounds than the earlier ones and, as a result, despite their limitations can 
be viewed with more confidence. This means that here there seems to be a 

situation which again required money funds. Thirdly, there was a disproportionate growth in 
the scope of purely financial transactions. Furthermore, there was probably a change in pay
ment habits with extended payment periods, such as weekly instead of daily wage payments. 
The growing wealth seems also to have permitted the holding of convenient larger cash re
serves. If very long periods are considered, the growth of the banking system also allowed the 
use of bank accounts for purposes which in a more primitive time were reserved for hoards of 
less liquid valuables. This last point should count particularly in comparing underdeveloped 
and industrialized areas." See: Doblin (1961), p. 205. 

1. Alternatively, of course, the increase from 1913 to 1914 might be even larger than indi
cated in the diagrams. 
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smaller need for any adjustment. Still, it is useful to note that Doblin reports 
that in the decade up to 1930 in most cases there was a rise in velocity; then, in 
the depression years a sharp fall was observed, followed by an increase there
after. As can be seen in the diagrams, these tendencies appear to be true in the 
case of Greece too, as there is an increase from the early-1920s onwards (a 
peak in 1926), a fall, but not a sharp one, in the depression years (a trough in 
1930) and a clear increase up to 1938. 

Doblin's general conclusion is that it appears that when a country's econ
omy is growing, income velocity declines, while it does not necessarily fol
low that a lower income velocity indicates a higher stage of development 
when two countries are compared. The author's conclusion, as far as its first 
scale is concerned, appears in broad lines to be relevant in the case of Greece 
as well. 

No attempt will be made here to analyse the trend in the development of the 
Greek economy. Instead, as cited in section a. an effort will be made to ascer
tain whether better GDP estimates can be determined on the basis of the veloc
ity figures in question.1 

d. Velocity and GDP 

The first point here is that, to the extent that one accepts that GDP has been 
underestimated because of the activities omitted, the magnitudes of the veloc
ities derived have also been underestimated. This, however, does not appear 
to be the case in 1938, if the figures cited in footnote 1 are considered. On the 
other hand, the magnitudes of the velocities derived when compared to those 
estimated for the same period for other countries appear to be among the 
smaller ones, although definitely not the smallest.2 This, despite Dublin's as-

1. It may be added that Doblin does cite figures available for Greece in 1938. In this respect, 
his income velocity of currency (i.e. equivalent to Vcc) is 7.37 (here 8.51); reported income is 
59000000000 drs (here 65389000000 drs); and his calculated income (on the basis of velocity 
and currency, which he gives at 8000000000 drs) is 61200000000 drs. The author quotes the In
ternational Financial Statistics as his source. 

2. In this respect one must always remember to compare Vml and Vm2 to the velocities de
termined for other countries. In addition, in some cases, Vcc is also relevant, whereas the two 
concepts including savings deposits are clearly no basis for comparison as they are not used in 
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sertion that the level of the income velocity is not, in itself, an indicator of the 
relative levels of development between various countries, would seem to 
tempt one to accept that the magnitudes derived for Greece are indeed under
estimates. 

A second point regards the years during which the variation in the size of 
the velocities appears "abnormal". The earliest of these are 1860,1862,1866 
and 1885. Specifically, in 1860 it can be seen from Diagram 11.1 and Table 
[ 11/(1) ] that the sharp increase noted regards the three velocities not including 
TD. By looking at the relevant MS components one sees that in this year a 
large increase in TD took place. Also, a large increase in GDP in current pric
es appears to have taken place. If this increase in GDP is traced to its origins, 
it is seen that it can mainly be attributed to an increase in the reported value of 
production of cereals. Here, in addition to these considerations it must also be 
noted that the 1860 figures, based largely on the Agricultural Census, can be 
presumed to be more accurate than the earlier data. Since this increase in GDP 
also appears when constant 1860 prices are used, one is tempted to accept the 
1860 velocity estimates as true and to assume that they were probably under
estimated in the two previous years. As a consequence, and given that there 
appear to be no other factors affecting the magnitudes in these years,1 it seems 
more appropriate to adjust the 1858-9 velocities upwards a bit and to estimate 
a new GDP figure for each of these years. This, for the sake of simplicity can 
be done for just the two velocities most commonly used; Vml and Vm2 (Vm3 
is very close to Vm2 until the late-1920s anyway, so there is no need to adjust 
it here).2 

In contrast to 1860,1862 is characterised by a sharp decline in all veloci
ties. This, as can be seen in Table [11/(1) ], is aresult of the decline in nominal 
GDP. Again, this can be traced back to agriculture, although here it is both the 
production of cereals and of oleaginous plants that are responsible. These de-

any of the other cases. For these other estimates, see: Doblin (1961), pp. 208,211-3; Klein (in 
Friedman (1956) ), pp. 122,127,129,150, 158; Seiden (again in Friedman (1956)), pp. 200, 
220,252-3. 

1. By "other factors" matters such as political instability, military uprisings, war, etc. are 
meant. 

2. Also relevant are the estimates of the total value of agriculture, of the primary sector, of 
GDP in current prices and of GDP in constant prices. Furthermore, Chapter 2 is also relevant, 
as it is quite possible for various political or military events to influence velocity. 
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creases appear genuine, so it seems that, on account of this factor at least, no 
adjustment is necessary to the velocities.1 

In 1866 a sharp increase is observed in the levels of the velocities. This ap
pears to be caused both by a large increase in the numerator of the expression 
(nominal GDP), but also by a clear, although not very large, decline in the de
nominator (MS). Looking into the GDP increase, it can be traced back to ag
riculture and specifically to the increase in industrial & aromatic plants and 
oleaginous plants mostly, but also, to a lesser extent, to that of vineyards. 
Here, total agricultural production has been estimated on the basis of these 
groups and tree groves (which show a slight decline), as figures for the other 
three groups are not available. Thus, the increases in the three of the four 
groups for which estimates have been made have been implicitly adopted for 
the other three groups as well. This means that it is possible for the total in
crease to have been somewhat overestimated. Still, given the combination of 
the increases in the three groups cited2 and the slight decline in MS it seems 
that one can accept the sharp rise in velocity as a genuine one.3 

Finally in 1885 another sharp increase appears in the sizes of the veloci
ties. In this case it is caused by a similarly sharp increase in the numerator as 
well as by a decline in the denominator. Here, unlike 1866, the decline in the 
denominator is a large one. The increase in the numerator is caused by a large 
rise in primary production (agriculture and livestock breeding) and, more im
portantly, by an even larger one in tertiary production. As can be seen from the 
relevant table, this latter increase, which appears related to the political situa
tion of the country, began in 1882 and reached a maximum in 1886.4 Another 
point relevant here is that the economy is reported by the contemporaries to 

1. In 1862 there was an uprising in the Peloponnesos originally, and then in Syros and the 
western provinces. These events appear to have manifested themselves in the decline in cereal 
production. As for oleaginous plants, they apparently increased the effects of the cycle. 

2. Industrial and aromatic plants' production changed basically as a result of the increased 
production of cotton. As for oleaginous plants, their increase was probably a result of the cycle. 

3. The possibility of a minor adjustment to the velocities is unworthy of discussion. Here, it 
must be added that the increase in GDP in constant prices in 1866 is considerably smaller as a 
rather large increase in prices appears to have taken place. 

4. Trikoupes, who was Prime-Minister from 1882 to May 1885, expanded the role of the 
State in the economy. After 1885 there was political instability which cumulated with the mil
itary mobilisations of 1885-6. 
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have been in a crisis during these years. In particular the crisis, which accord
ing to these authors affected industry severely, is said to have started in 1882-
3 and to have lasted, with one minor interruption in 1888, until the early-
1890s. By comparison, the estimates made in this study suggest a two year 
interruption, i.e. in 1885-6, during which inflation was clearly lower and real 
GDP increased. In order to resolve the conflict one can look at the only tangi
ble evidence available, the MS figures. These, start declining in 1883, reach a 
low in 1885, increase in 1886, remain constant in 1887 and decline again in 
1888 and 1889. On this basis one can argue that the decline in the MS in 1883-
5 resulted in a drop in the inflation rate in 1885-6 which, in turn, is consistent 
with the increase in GDP at constant prices in 1885-6. As for the small revival 
reported for 1888, it does not show in the GDP estimates, probably because of 
the large decline in the production of the tertiary sector. Overall, it seems that 
the 1886 velocity increase is genuine as both the numerator increase appears 
to be real and the denominator decrease is beyond doubt. 

The discussion of 1885 appears to be the top of an iceberg, as it led to the 
examination of a number of years, i.e. until 1889. It must, of course, be re
called that these years are part of a subperiod, consisting approximately from 
the mid-1880s to 1910, for which the production estimates are the shakiest 
and, as a result, beg for a more detailed discussion and an appraisal. In this 
context, one notes that GDP at current prices appears to have been more or less 
stable in the last decade of the 19th century and in the first few years of the 
20th, while commencing to increase approximately after 1905. In constant 
prices, the indications from the estimates made are of a decline in 1892-4 and 
in 1900 and an increase in the first decade of the 20th century. By comparison, 
the MS figures do not conform to any pattern until 1905 when they commence 
increasing, whereas velocities appear to behave normally. In general, given 
that there do not appear to be any really dramatic variations in these years,1 one 
would be tempted to assume that the GDP figures estimated are close to the 
true ones. Here it is noted that the decline observed in 1899 can be traced to ag
riculture (basically) and livestock breeding and seems to be genuine (the drop 
in agriculture is caused by a fall in vineyard production where data are relia
ble). Thus, it appears that no adjustment is necessary to the velocity figure. 

Two more years need be discussed: 1914 and 1918. In the first case the in-

1. Not even in 1897 when the unfortunate war against Turkey took place. 

429 



crease in the velocities can be attributed to the great increase in the numerator. 
This is a reflection of the larger production attributed to the much larger size 
of the country. Significantly, this was not accompanied by an equal increase 
in the denominator. Thus, whereas GDP at current prices increased by 75% 
between 1912 and 1914, the corresponding increase in the MS was 24% for 
Ml and 15% for M2. As for 1918, again one notes a great increase in GDP at 
current prices. This is a result of the great inflation in this year. Once more the 
increase in nominal GDP is much larger than that in the MS (increase in GDP 
between 1917 and 1918:222%; in Ml: 49%; and, in M2:43%). 

In summary, the examination of GDP at current prices in combination with 
the MS figures and the implied velocitites suggests that the only adjustment 
that appears necessary and beyond doubt regards the first two years cited: 
1858 and 1859. Thus, it seems that the magnitudes of Vml and Vm2 are larg
er than estimated (by about 0.8-1.0 unit in the case of Vml). When an adjust
ment is made along these lines, larger GDP estimates result (with Vml and 
Ml: 1858:154179000 drs; 1859:156807000 drs).1 

Besides 1858-9 in all other cases it seems that the normal behaviour of the 
velocity figures suggests that the GDP estimates are plausible and can be 
viewed, overall and on the average, with confidence. 

e. Alternative Estimates 

Despite the apparently plausible explanations presented regarding the 
years in which exceptional changes in velocities have been observed, alterna
tive estimates have been made. These are based on the imputation of veloci
ties which have either been assumed not to vary significantly or to vary less 
significantly than original figures suggest. In this respect, relevant is Table 
[11/(11) ], where it can be seen that two velocities have been used: Vml and 
Vm3. The latter was prefered to Vm2 as in the earlier years it appears to make 
no difference whereas in the later ones it accounts for the effects of savings de
posits. 

In this table, it can be seen that the velocities derived originally for 1860, 

1. These figures are estimated by assuming Vm 1 to be 9.00 in 1858 and 9.50 in 1859. They 
imply Vm2 magnitudes of 7.10 and 6.85 for these years respectively. 
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1875 and for most years after 1913, have been adopted as they are. In these 
cases, the production figures are the most trustworthy and the velocities de
rived have been considered as benchmarks. Then, on the basis of these bench
mark estimates and the information available about various political or eco
nomic developments, the other magnitudes already derived and appearing in 
columns (Al) and (A3) of the table, have been adjusted. The adjustments es
sentially regard the period up to 1899, although some have been made for a 
few later years as well. They are more pronounced in the case of Vm 1 and they 
appear in columns (A2) and (A4) in which the figures imputed for (Vml) and 
(Vm2) respectively appear. 

The figures imputed, i.e. (Vml') and (Vm2'), appear straightforward and 
should require no explanations. Still, in the cases of the years discussed previ
ously some notes will be made. Specifically: 

- For 1858-9, both velocities have been assumed larger than those actually 
derived in the manner suggested earlier on. 

- For 1862 the decline is assumed smaller, largely in order to become less 
pronounced, despite the fact that the political turmoil of this year would prob
ably justify the magnitudes derived. 

- For 1864 the increase is neutralised, in accordance with what has already 
been said before. 

- For the early to mid-1870s small and for the late-1870s slightly larger ad
justments have been made, essentially in order to ameliorate the larger varia
tions observed. In fact, this effort has continued throughout and up to the end 
of the century, the most important adjustments regarding the 1880s, 1893 and 
1897. 

- For the early-20th century adjustments are made for 1905-6 and 1910-2, 
as for these years either the original velocities appear to change significantly 
or the GDP estimates appear to do so. Also adjustments are made for 1914-6 
and, more importantly, for 1922, where the effort has been to ameliorate the 
effects on the figures caused by the disruptions due to the Asia Minor catas
trophe.1 

The imputed velocities are multiplied by the corresponding Money Supply 
igures for the alternative GDP estimates to be made. These appear in columns 

VC2) and (C3) and will be discussed in the next chapter. In general, they can be 

1. In most of these cases only Vml is adjusted. 
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seen to determine a GDP series in which the violent changes observed on 
some occasions in the original series have been modified. Furthermore, along 
with the original estimates, there now exist, for quite a few years, three esti
mates for GDP at current prices. Of these, the larger and smaller can be seen 
as consisting a range within which the true figure, in all probablility, lays. 
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PARTD 

AN AFTER VIEW 





CHAPTER 12 

APPRAISAL OF RESULTS 

a. Introduction 

So far the following have been done: GDP has been estimated at current 
and constant prices with a conventional method; Money Supply has been es
timated; the plausibility of the GDP estimates has been examined in the con
text of the Money Supply figures and the implied velocities; velocities have 
been used to make certain adjustments to the GDP figures as well as alterna
tive estimates1 on the basis of indirect procedures. 

In short, the objectives of the thesis have been fulfilled. Thus, in this chap
ter it suffices to make a concise presentation of the findings and a quick ap
praisal of them. 

b. The Estimates: A Summary 

All magnitudes of importance have been assembled in Table [12/(1)]. 
These include the production value of the Primary, Secondary and Tertiary 
sectors and of their total, GDP at current prices, in columns (Al), (A2), (A3) 
and (A4) respectively; the production value of fishing and the few existing da
ta regarding shipping in columns (A5) and (A6); the ratios of each of the three 
sectors, of fishing and of shipping to GDP in current prices in columns (B1) to 
(B6); GDP at constant prices estimated separately for four different subperi-

1. Only for GDP at current prices. It is, of course, a simple matter to express them in con
stant prices. 
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ods(1858-75,1875-99,1899-1914and 1914-38) by using four different basis 
years (1860,1875,1899 and 1914) in column (C); and GDP at constant 1914 
prices for the whole period. 

In regard to the above the following can be noted: 
-The 1858 and 1859 GDP figures are the original estimates. 
-The ratios of the three sectors are supposed to add up to 1.00. This may not 

always be so given the use of two decimal places. The ratios of fishing and 
shipping are estimated on the basis of the predetermined GDP total. 

-In 1875, 1899 and 1914 estimates of GDP at constant prices have also 
been made in prices of the preceding basis year (column (C)). 

c. The Estimates: An Appraisal 

Much of what will be said here has already been said in the relevant, to 
each series, discussion. Thus a quick review will be adequate. 

To begin, the insignificance of fishing in the later years appears to be be
yond doubt, no matter how large the underestimation of the magnitude. In the 
earlier years, however, this does not seem to be the case. Thus, on the basis of 
the ratios estimated for the later years one may assume it to be as much as half 
of secondary production. With this in mind adjustments can be made to the 
GDP total, albeit very crude ones. As for sounder estimates, they are not pos
sible given the configuration of the country and the complete lack of data for 
the pre-1925 years. 

Similarly, the information regarding shipping indicates that seamens' 
wages also appear to have been relatively more significant in the early part of 
the period. On the other hand, the importance of relevant profits seems consid
erable throughout the period. In fact, on the basis of the very tentative esti
mates that are available, profits appear to range from 4% to 21% of GDP at 
current prices. The larger percentage refers to the WWI years where the rele
vant figures seem to include insurance payments for ships sunk as well as pay
ments for those sold. Such profitable periods are not unprecedented and, in 
general, one would expect profits to have been high when Europe was at war. 
Excluding the war years, the relevant range seems to be much smaller and 
generally stable. 

The data available for shipping are definitely not adequate to base annual 
estimates on them. Furthermore, as regards profits, besides that the magnitude 
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is not directly appropriate and needs adjustments, there is the added compli
cation of what part of them really came into the country. This is quite relevant 
in the latter years but also considerably relevant throughout the period. As a 
consequence, no attempt has been made to include any estimate, no matter 
how crude, in the GDP totals. Still, should it be desired, in a normal year one 
can add some percentage to the relevant estimate of GDP at current prices. 
This might be acceptable for one year, but cannot be done for the whole peri
od for which a detailed study of the subject is necessary.1 

Turning to the estimates made, the appraisal has two aspects. The first re
gards their accuracy. In this respect, the deliberate omission of fishing and 
shipping suggests an underestimation to some, small at least, extent. Further
more, one must also recall that some production values that should have been 
included in the tertiary sector have not been properly estimated. In these cas
es an effort has been made to incorporate relevant production values indirect
ly, i.e in the context of certain markups that were effected when the estimates 
were undertaken, and some assurance regarding the success of these actions 
seems to be provided by the analysis based on the MS figures. On balance 
then, the estimates seem to underestimate the true GDP figures only as far as 
the absence of fishing and shipping production affects the totals. Besides, and 
in spite of their limitations, they seem to be adequate approximations of the 
true figures, especially in the context of historical estimates in general. 

The second aspect of the appraisal regards the reliability of the picture of 
the economy the estimates project. In this respect, they seem to project an ac
curate picture of the development of the economy when large or medium sized 
periods are considered. As regards, however, year to year changes and despite 
the apparent compatibility of the changes implied by them with those implied 
by the corresponding Money Supply figures, one must retain certain reserva
tions, as errors may be present on some occasions. In short, whereas it appears 
that one can have confidence in what the figures say about the trend, one must 
be a bit more careful when it comes to what they tell about the cycle. 

What was said regarding the changes implied by the estimates made, is al
so relevant in regard to the reliability of the absolute levels of the magnitudes. 
Here, the added complication of the missing activities must be noted, but, 

1. In the case of the wages of seamen, it appears that one can mark up the total estimated by 
a standard coefficient of approximately 1.02-1.03. 
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overall, it appears that the levels of the magnitudes are good approximations 
of the real figures. As for the levels of the three major components, and, as a 
consequence, of their ratios to the total, one has to recall that in the estimation 
procedures used, a deliberate disturbance of the correct classification has oc
casionally been implemented. ' Thus, although the figures in the table do, gen
erally, give a correct feeling of the relevant shares, if more accuracy is desired 
it is necessary to go to the detailed presentation of the relevant estimations and 
make the adjustments necessary. 

Relevant here are the alternative estimates derived indirectly in Chapter 11 
(Table [11/(11) ]. These regard GDP at current prices and their adoption, on 
some occasions at least, would seem to ameliorate some of the implausible 
differences appearing occasionally between year to year estimates of this var
iable. In fact, the existence of such differences, i.e. the consistency of the fig
ures between them, is the second test of the plausibility of the estimates, the 
first being their compatibility with the Money Supply figures. In this respect, 
when such differences exist one can either try to reestimate the figures so that 
the possible error is eliminated, or present the reasons these differences are 
justified, when this is true. Examples of the latter are 1864, 1881 and 1914, 
when territorial increases occurred, and 1916-8, when a very large inflation 
rate existed. Alternatively, and this is the purpose of the short-cut method 
used, one can try to determine plausible estimates indirectly. This has been 
done here, and the figures derived do appear to have modified the large annu
al changes not otherwise justified whenever they appeared in the original es
timates. These estimates are, of course, tentative and more cannot be done in 
this context. 

Finally, in regard to GDP at constant prices, the added complications in
herent in the estimation of a price index must be stressed. These clearly mean 
that the estimates in columns (C) and (D) are less reliable than those in column 
(A4), especially in regard to the short term rates of change they imply.2 

In summary, it appears that the estimates made, especially when viewed in 
the context of the period and of the country they refer to, must be considered 

1. In the cases where the estimated production values of certain activities were not disag
gregated into their primary and secondary production components. 

2. The alternative GDP figures at current prices can easily be expressed in constant prices, 
while any problems still remaining can be attibuted to the limitations of the price index deter
mined. 
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adequate. This is not to say that they cannot be improved upon considerably, 

but merely that on the one hand they do appear to convey a fairly accurate pic

ture of reality and on the other they do provide a solid basis for any such im

provements desired. 

d. Concluding Remarks 

The objective of the study is essentially of a statistical nature as it consists 

of the derivation of the GDP estimates in a manner statistically and conceptu

ally sound. This has been accomplished and nothing further need be added. 

Still, it is difficult to resist the temptation of making some brief and tentative re

marks, based on a quick examination of the figures, about what appear to be the 

most striking features of the Hellenic economy during the period in question. 

In this regard the derivation of GDP per head and of multi-year averages of 

both GDP and GDP/head are helpful. The averages, as often noted on previ

ous occasions, are more reliable than the annual estimates as they appear to 

eliminate most of the errors still remaining; the importance of the per capita 

figures stems from the length of the period and the changes in the population 

and, indirectly, in the territory. 

GDP per head in current and constant 1914 prices have been derived in Ta

ble [12/(Π)}. Here, the GDP figures adopted for 1858 and 1859 are those ad

justed in accordance with velocity implications while that for 1913 is an im

putation. The data included in this table have then been used to estimate the 

averages appearing in Table A. 

Bearing in mind the tentative nature of what will be said, it appears that 

from the figures derived two main points emerge. The first regards the long 

run rate of growth. In this respect, when aggregates at constant 1914 prices are 

used, the picture one gets for the growth of the economy is of a relatively slow 

but steady increase up to the early-191 Os and of a faster one thereafter. The in

creases appear more pronounced when averages are used. This becomes easi

ly discernible when the figures are plotted in diagrams. Specifically, the fol

lowing diagrams have been used: 12.1A for GDP at current and constant 1914 

prices for 1858-1912; 12.1B and 12.1C for GDP at current and constant 1914 

prices respectively for 1914-38; 12.2A for average GDP at current and con

stant 1914 prices for 1858-1912; and 12.2B and 12.2C for average GDP at 

current and constant 1914 prices for 1914-38. 
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TABLE A 

Period 

1858-65 
1866-73 
1874-81 
1882-89 
1890-97 
1898-05 
1906-13 
1914-21 
1922-29 
1930-37 

(1938) 

GDP at 
curr. pr. 
(mil.drs) 

169.8 
247.2 
338.3 
481.7 
562.8 
617.9 
875.7 

4299.7 
29051.6 
48183.8 

(65389.0) 

GDP at 
1914 pr. 
(mil.drs) 

285.3 
353.9 
439.3 
544.8 
600.5 
710.0 
885.9 

1603.5 
1899.6 
2603.3 

(2981.3) 

GDP at 
curr. pr. 

(drs/head) 

145.8 
170.0 
202.4 
228.7 
240.3 
244.1 
298.3 
859.2 

4772.7 
7190.4 

(9181.6) 

GDP at 
1914pr. 

(drs/head) 

245.0 
243.3 
262.8 
258.4 
256.4 
280.5 
301.8 
320.4 
312.1 
388.5 

(418.6) 

However, the picture is different when the per capita magnitudes are ex
amined and the population (and indirectly the territorial) changes are thus tak
en into consideration. In this case, the economy is shown to have exhibited an 
almost complete lack of growth up to the late-1890s, a small increase up to the 
late-1920s and a large one in the last of the 8-year subperiods1 used. Relevant 
here are Diagrams 12.3A (GDP/head at current and constant 1914 prices for 
1858-1912), 12.3B and 12.3C (for GDP/head at current and constant 1914 
prices respectively for 1914-38), and Diagram 12.4 (average GDP/head at 
constant 1914 prices for 1858-1938). 

The implication is obvious: in the 19th century Greece experienced no real 
growth despite the often enthusiastic descriptions asserting the opposite and 
projecting, among others, a picture of industrial development. The reasons for 
this are beyond the present scope. Still, one may tentatively hypothesize that 
the demise of the shipbuilding industry was so important that it negated any 

1. The use of 8-year subperiods was prefered as it implied no important problems of terri
torial discontinuity. 
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development in the rest of the secondary sector, which may have been exag
gerated to begin with. In this regard one is led to accept that Lefeuvre-
Meaulle's 1916 remarks about the very limited scope of Greek industry are 
accurate.1 As for the primary sector, all descriptions appear to suggest that im
provement in the 19th century was negligible. Thus there is no reason to ex
pect any considerable increase in productivity to have taken place.2 3 

The second point that emerges regards the behaviour of the Hellenic econ
omy during the years of the Great Depression. In this respect the figures ap
pear to suggest that the effects were not as important as they were in other 
countries. Significantly here the same picture, i.e. a small decline only in 
1930, is projected by both GDP and GDP/head at current prices, as depicted in 
Diagrams 12. IB and 12.3B respectively. As for the whole of the subperiod 
1914-38, these magnitudes show no increase between 1914 and 1917, a con
siderable one in 1918, none between 1918 and 1921, and a continuous one 
thereafter interrupted only in two cases: that noted above, i.e. 1930, and in 
1938. 

Similarly, when GDP and GDP/head are expressed in 1914 prices the same 
picture regarding the apparent insignificance of the effects of the Great De
pression is projected. Here, however, as depicted in Diagrams 12.1C and 
12.3C, small declines are shown in two cases: 1930 and 1932. These magni
tudes show the economy to have hit troughs in 1917 and 1923, the latter one 
possibly suggesting that the full effects of the Asia Minor catastrophe were 
manifested. Furthermore, GDP/head at constant 1914 prices is shown to be 
below the 1918 level until 1935 and not assuming a consistently increasing 
pattern until 1933. Finally, again a decline is shown in 1938. 

The above seem to suggest an economy in a crisis for more than a decade 
which had already hit rock bottom before the Great Depression. This would 
appear to explain the apparent relative insignificance of the effects of the de
pression. 

The conclusion drawn does appear to be plausible. Still, bearing in mind 
the shortcomings of the estimates when it comes to short term changes, it is al-

1.(1916), p. 48. 
2. (Ibid), pp. 18-9, where the author describes the deficiencies haunting Greek agriculture. 
3. Even later, i.e for the immediate post-WWI years, Mazower describes the agricultural 

sector as backward and overcrowded, fertile land as being scarce, the road and rail network as 
the most primitive in Europe and existing industries as small and inefficient. See p. 2. 
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so a tentative one. Furthermore, it is controversial and more work need be 
done on the subject for it to be resolved.1,2 

1. See, among others: Bernaris, especially pp. 34-8; also: Mazower. 
2. Despite Mazower's view that existing estimates of National Income for the inter war pe

riod are so unreliable that they are to be ignored completely, one must note that the conclusion 
reached above supporting the view that the effects of the Great Depression on the Greek econ
omy were small, appear to be generally supported by Malanos' estimates of Gross (Domestic) 
National Income at constant 1928 market prices. Significantly, there are differnces between the 
two sets of estimates in the sizes of the magnitudes and the timing of the troughs, but not in the 
size of the decline. Malanos' figures, which the author has also expressed in 1914 wholesale 
prices, are: 

Year 

1928 

1929 
1930 

1931 
1932 

1933 
1934 

1935 

1936 

1937 

1938 

G D P at 

1928 pr. 
(mil.drs) 

46130 

44530 
42700 

39400 

43470 

49120 

52480 

54990 

59270 

61950 

64630 

G D P at 

1914 pr. 

(mil.drs) 

2882 

2458 
2594 

3678 

2461 

2459 

2665 

2745 

2908 

2714 

2908 

GDP/hd 
1928 pr. 

(<frs) 

7384 

7068 

7667 

6062 
6639 

7409 
7779 

8040 

8548 
8833 

9103 

GDP/hd 
1914 pr. 
(drs) 

429 
390 
405 
413 
376 
371 
395 
401 
419 
387 
410 

Popul. 

(000) 

6247 

6303 
6398 

6483 

6548 

6630 

6746 

6839 

6936 

7013 

7100 

See: Mazower, p. 3; Bandaloukas, p. 20 (referring to Malanos, G. J., Some Comments on 
the Greek National Income, Athens, Economic Cooperation Administration, G.F., Sept. 22, 
1948. 
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12.(11) GDP: Estimates per head 

(A) (B) 
GDP GDP 

at at const. 
Year current 1914 

prices prices 
(OOO)drs (000)drs 

1858 a 146500 261700 
1859 a 151300 267500 

1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 

168700 
181700 
147200 
164600 
201800 
196500 
241000 
252300 
235100 
236700 

289300 
321200 
255000 
263700 
335900 
288300 
327200 
371600 
380500 
356300 

1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 

241200 
242800 
257800 
270800 
278300 
284000 
314500 
311700 
329100 
403200 

347800 
328200 
370100 
349100 
367100 
360800 
372000 
380800 
402200 
514900 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 

373900 
411600 
378600 
382000 
427100 
522400 
588300 
497000 
515400 
542700 

522200 
594500 
416500 
409700 
458100 
641300 
799800 
517700 
554900 
560600 

(C) (D) (E) 
GDPcurr. G D P 1914 

Popula- prices prices 
tion per head per head 
Total (A)/(C) (B)/(C) 

drs drs 

1076170 136.1 243.2 
1083009 139.7 247.0 

1089886 154.8 265.4 
1096810 165.7 292.8 
1110703 132.5 229.6 
1124772 146.3 234.4 
1359064 148.5 247.2 
1375043 142.9 209.7 
1391216 173.2 235.2 
1407585 179.2 264.0 
1424152 165.1 267.2 
1440920 164.3 247.3 

1457894 165.4 238.6 
1480994 163.9 221.6 
1504460 171.4 246.0 
1528298 177.2 228.4 
1552514 179.3 236.5 
1557114 182.4 231.7 
1602103 196.3 232.2 
1627488 191.5 234.0 
1653275 199.1 243.3 
1679470 240.1 306.6 

1695161 220.6 308.1 
2004991 205.3 296.5 
2026813 186.8 205.5 
2048901 186.4 200.0 
2071257 206.2 221.2 
2093886 249.5 306.3 
2116792 277.9 377.8 
2139978 232.2 241.9 
2163449 238.2 256.5 
2187208 248.1 256.3 
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12.(11) GDP: Estimates per head (continued) 

(A) (B) 
GDP GDP 

Year 

1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 

current 
prices 

(000)drs 

550400 
566300 
556800 
599700 
501600 
595900 
532600 
599300 
606900 
597800 

1914 
prices 

(OOO)drs 

587700 
585000 
570500 
554600 
471000 
721000 
660200 
653800 
659400 
663500 

1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 

553400 
615000 
605000 
655100 
643100 
666900 
657200 
741800 
697400 
755700 

620700 
662700 
814700 
781900 
751600 
725800 
651700 
749100 
697800 
749400 

1910 
1911 
1912 
1913 b 
1914 
1915 
1916 
1917 
1918 
1919 

715100 
936900 
1033900 
1467350 
1900800 
1761500 
1926100 
2700400 
6001100 
5484800 

669900 
963200 
1103700 
1502200 
1900800 
1456200 
1137800 
1095900 
1861100 
1670000 

(C) (D) (E) 
GDPcurr. G D P 1914 

Popula- prices prices 
tion per head per head 
Total (A)/(C) (B)/(C) 

drs drs 

2220844 247.8 264.6 
2254997 251.1 259.4 
2289675 243.2 249.2 
2324887 257.9 238.5 
2360640 212.5 199.5 
2396943 248.6 300.8 
2433806 218.8 271.3 
2451185 244.5 266.7 
2468688 245.8 267.1 
2486316 240.4 266.9 

2504070 221.0 247.9 
2521951 243.9 262.8 
2539960 238.2 . 320.8 
2558097 256.1 305.7 
2576364 249.6 291.7 
2594761 257.0 279.7 
2613290 251.5 249.4 
2631952 281.8 284.6 
2649218 263.2 263.4 
2666597 283.4 281.0 

2684090 266.4 249.6 
2701698 346.8 356.5 
2719422 380.2 405.9 
4819793 304.4 311.7 
4818245 394.5 394.5 
4816998 365.7 302.3 
4816050 399.9 236.3 
4815401 560.8 227.6 
4815049 1246.3 386.5 
4814994 1139.1 346.8 
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Year 

1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 

(A) 
GDP 
at 

current 
prices 

(OOO)drs 

6690200 
7932400 
13629600 
20891100 
23453300 
27446100 
33245300 
34607000 
37601600 
41538900 

(B) 
GDP 

at const. 
1914 
prices 

(OOO)drs 

1890900 
1815600 
2039500 
1533900 
1766700 
1842200 
1959200 
1798100 
1978900 
2278400 

1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 

36911100 
38131000 
39924400 
44309600 
47323700 
52078700 
57435000 
69356700 
65389000 

2221800 
2466500 
2339500 
2454800 
2570700 
2704400 
2815600 
3252800 
2981300 

Notes: a. The GDP figures have been adjusted, 
b. The GDP figures have been imputed. 

(C) (D) (E) 
GDP curr. GDP 1914 

Popula- prices prices 
tion per head per head 

Total (A)/(C) (B)/(C) 
drs drs 

5531474 1209.5 341.8 
5604000 1415.5 324.0 
5943000 2293.4 343.2 
6077000 3437.7 252.4 
5923000 3959.7 298.3 
5992000 4580.5 307.4 
6091000 5458.1 321.7 
6163000 5615.3 291.8 
6204684 6060.2 318.9 
6303000 6590.3 361.5 

6398000 5769.2 347.3 
6483000 5881.7 380.5 
6548000 6097.2 357.3 
6630000 6683.2 370.3 
6746000 7015.1 381.1 
6839000 7615.0 395.4 
6936227 8280.4 405.9 
7028530 9867.9 462.8 
7121753 9181.6 418.6 
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