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CENTRE OF PLANNING AND ECONOMIC RESEARCH 

The Centre of Planning and Economic Research (KEPE) was establi
shed 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 acquired its present name and organizational 
structure, with the following additional objectives: (a) the preparation of 
short, medium and long-term development plans, including plans for re
gional and territorial development and also public investment plans, in 
accordance with guidelines laid down by the Government; (b) the analy
sis 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 eco
nomy, 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. 

Within the framework of these activities, the Centre also publishes 
studies from research carried out at the Centre and lectures given by 
specially invited distinguished scientists. 

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 contribu
ting to the advancement of the science of economics in the country. 
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A draft of this study was referred to the Studies Committee of KEPE and three external 
referees and the text was revised by the authors according to their comments and recom
mendations. 
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PREFACE 

Greek industry has now reached a stage of development which de
mands a shift in its orientation towards technologically more demanding 
products. To achieve this, structural imbalances need to be rectified, in
dustrial infrastructure must be strengthened and certain product groups 
must be selected for special incentives. Despite the importance of the 
subject, very little systematic work has been done in this direction, owing 
to the complexity of the subject and the lack of appropriate methodology 
and accurate, detailed data. This'study adopts an empirical approach 
aiming at the identification of industrial product groups which are closely 
linked in terms of markets, technology and infrastructure. The first part 
of the study analyses the performance of selected sectors of Greek in
dustry in relation to EC standards. In the second part, industrial product 
groups are identified whose development should be accelerated and re
commendations are formulated for improving the industrial environment 
both at the government and at the private sector level. The study addres
ses important issues of policy interest and provides a basis for further 
research. It is thus an important addition to the literature concerning 
Greek industrial policy. 

Professor LOUKA T. KATSELI 
Scientific Director 

Centre of Planning 
and Economic Research 

December, 1984 
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SUMMARY 

The purpose of this study was to identify product areas so far outside 
the scope of Greek industry which, if exploited, would lead to significant 
advances in technological knowledge in the country and would stimulate 
further development needed to narrow the technological gap between 
Greek industry and the industries of the EEC countries. By definition, 
the proposals would concern products requiring the use of advanced te
chnologies; however, the definition of advanced technologies1, in the con
text of Greek industry, was left to be determined during the study when 
the quality of Greek industry would be analysed and the trends of techno
logy in the advanced countries examined. Having identified the product 
areas and the appropriate technologies, the task of the study was then to 
propose measures which would encourage Greek industry to explore the 
recommended areas and to extend their technology scope. 

The task was approached by first analysing the performance of selected 
sectors of Greek industry and by establishing their quality relative to 
EEC standards in terms of technology and major business management 
parameters. The results were then considered together with projected 
future demand for advanced technology products, in order to identify the 
product areas and their technologies which should form part of the new 
industrial regime. The demands which the new regime could be expected 
to impose on available management skills were then reviewed in the light 
of our earlier assessment of management quality and recommendations 
were made concerning the infrastructural support required. 

Our analysis of performance showed that a lack of original technology, 
the technological imbalance between the main and secondary industries 
and ineffective management were the main weaknesses of Greek in
dustry. It was found that, while industry has to rely on foreign techno
logy for major inputs, imported know-how has not been adequately utili
sed in the sense that little or no effort has been made to use the acquired 
knowledge as a basis for further original development. This was more 

1. Generally, the terms «higher» or «advanced» technologies used in this study refer to 
technologies of a higher level than those applied by Greek industry today. 
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apparent among the potentially advanced technology-oriented industries 
than in the basic sectors. 

The outdated attitude toward technology was reflected in the perfor
mance of all management functions; this attitude has resulted in overall 
management efficiency being about half the average performance in the 
EEC countries. Estimates of the chances of individual sectors to survive 
under conditions of full EEC membership were made, so as to underline 
the urgency of taking some action to strengthen industry. 

Following our evaluation of the quality of Greek industry, three sectors 
were identified as advanced-technology areas in the Greek context, name
ly, machine construction, packaging and industrial controls, and were 
recommended for early accelerated development to offset the present im
balance among certain sectors. Another three sectors, namely informa
tion processing/communications, energy management and environmental 
controls, were recommended for special encouragement in the longer 
term. It was further recommended that three technologies common to all 
these sectors, namely, precision engineering, electronics and plastics 
should receive special attention on the part of industrial as well as educa
tional authorities. 

Finally, recommendations were formulated concerning changes in the 
Greek industrial infrastructure and in management attitudes at the enter
prise level. 

Regarding infrastructure, the main recommendation concerns the esta
blishment of an authority whose purpose should be to formulate a neces
sary programme of industrial development and which should be in a posi
tion to direct the implementation of this programme through technological 
and risk-sharing assistance to innovative enterpreneurs. Other major re
commendations requiring direct government action concern the confi
dence problem of Greek industry, better utilisation of public procure
ments, in order to stimulate technological progress, revision of the terms 
of reference of industrial development banks and improvement of the 
quality of Greek products. 

Recommendations to industry deal with desirable changes in manage
ment outlook, particularly as regards the necessity of creating an in
dustrial technology base in Greece and the financial restructuring of en
terprises. Changes in attitude toward innovation, greater selectivity in 
purchasing foreign technology and an overall improvement of manage
ment efficiency are also urgently needed. 
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1. INTRODUCTION 

Seven years ago the authors of this report conducted a sectoral study 
of the Greek Electronic Industry1. The study concluded that the techno
logy base of the sector and the quality of its management should be much 
improved to ensure satisfactory development. The study also pointed out 
that the Greek industrial infrastructure needed to be modernized to give 
industry a measure of support as it is available in all industrialized 
countries. 

The conclusions of the electronics study were of course applicable to 
most industrial branches in Greece. Therefore, as more recent projects 
on Greek industry acquired a new focus owing to Greece's accession to 
the EEC, it was thought that a project comparable in extent but techno
logically more broadly based than the electronics study should be com
missioned, in order to present a more complete picture of Greek industry 
and to redefine the earlier recommendations in the light of a new, broader 
context. 

In addition, it was felt that Greek industry had reached a stage when it 
should shift its orientation towards technologically more demanding 
products. As in Greek circumstances this would not be possible in all 
branches, it was felt that a policy should be formulated on certain bran
ches, which should be selected for preferential encouragement, and that 
the level of technology, at which accelerated development of the selected 
branches should begin, should also be defined. With these considerations 
in view and on the basis of the experience gained from the electronic 
industry study, KEPE defined the terms of reference of the present pro
ject. 

The project was jointly undertaken by the United Nations Industrial 
Development Organisation (UNIDO) and the Centre of Planning and 
Economic Research (KEPE). The work was based on official statistical 
information, the professional records of the U.N. consultant and informa
tion obtained during interviews with industry executives and through con
tacts in government establishments. 

1. See S. Skoumal and D. Kazis, Greek Electronic Industry: Appraisal, Prospects and 
Policies, KEPE (1974). 
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2. GREEK MANUFACTURING 

In this section we shall first analyse the quality and composition of 
those branches of Greek industry considered relevant for the purposes of 
this study and then we shall consider the results in the light of the chan
ges in trading conditions that are expected to take place as a result of 
Greece's accession to the EEC. By doing so we shall expose the we
aknesses which have to be overcome by companies wishing to feel secure 
in the new environment. 

Since the study is concerned only with higher technology' products, 
only certain branches were analysed. They include five branches which 
in the developed economies are traditional purveyors of higher techno
logy products and five other branches which depend on higher technology 
for their means of production. In terms of standard industrial classifica
tion the first group includes plastics, metal products, machinery, electri
cal equipment and the motor industry, while the second group includes 
food processing, beverages, textiles, chemicals and metallurgy. 

The analysis was based on business ratios used by executives to me
asure the performance of their operations. This technique consists in 
using ratios of selected items posted in business balance sheets as indica
tors of quality and comparing them with data representing agreed targets. 
Ratios of one company can be compared with those of another to deter
mine the companies' relative merits. When aggregate data on specific in
dustrial branches are available, the method can be used to compare the 
quality of the respective branches of different countries as indeed was 
done in the present case. 

2.1. Analysis of Performance 

To analyse the performance of the selected branches, 18 performance 

1. No precise definition of the term «higher technology» can be given. For the purposes 
of this report, the term is attributed to technologies of a substantially higher level than the 
ones currently applied in Greek manufacturing. 
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ratios were calculated and compared with the corresponding ratios of the 
respective branches of industry in Britain1. This comparison revealed that 
there were certain important differences common to all branches. This 
indicated that an analysis on a national rather than on a branch basis 
would be more meaningful and useful in forming a general picture. Thus, 
the branch ratios2 were aggregated in national averages and compiled in 
Table 2.1. on which our initial analysis was based. Since, however, 
branch comparisons may be of interest to some readers, they have been 
included in the report and can be found in Appendix A. 

Financial results are the ultimate measure of success, or lack of it, of 
any enterprise; therefore, it stands to reason that an analysis of industrial 
performance should start with a study of profitability (P/S) and the pro
ductivity of investment (S/CE). In Greece both of these amount only to a 
little over 1/3 of the British performance. This indicates that Greek in
dustry is very weak, that it will experience serious difficulties when it 
becomes exposed to the competitive pressures of the EEC environment 
and that, therefore, an improvement in its performance is urgently ne
eded. A close examination of the other ratios in the table will point out 
the areas where appropriate improvements can be effected. 

The most serious single cause of weakness of the Greek manufacturing 
sector is the far too low level of equity (NW). It leads, in the first instan
ce, to excessive long term borrowing (D) and an unnecessary drain on 
profits3 as a result of the heavy interest payments involved. It leads 
further to cash flow problems which, in turn, affect the rate of trading 
and, therefore, the productivity of industrial investment. A vicious circle 
of stagnation is then created where the trade surplus is not adequate to 
finance further business growth after debt servicing obligations have been 

1. We chose to compare the Greek performance with that of Britain, because the relevant 
data were available from the U.N. consultant's records. It is acknowledged that the British 
performance is below EEC average and that a comparison with some other country could 
yield slightly different results. 

2. Original data were obtained from: the Ministry of Industry and Energy: Economic 
Performance of Greek Manufacturing (Nov. 1979) - Years 1975-76-77; Aggregate Balance 
Sheets and Income Statements of 1,466 Industrial Limited Liability Companies and Joint-
stock Companies (Corporations). 

3. It is alleged that profits declared in Income Statements are lower than actual profits for 
tax avoidance and evasion reasons. Since the effects of such diverging practices cannot be 
measured we were obliged to consider only the declared profit figures. 
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TABLE 2.1. 

Management Structure of Selected Branches ' 
(Year: 1977) 

1. Structure of capital 
(% of TA) 
FA 
ST 

LA 
NW 
D 

CL 

2. Credit control 
CL/NW 

(%) 
(%) 

(%) 
(%) 
(%) 

(%) 

(%) 
ST/NCA (times) 

GR 

34 
26 

34 
32 
21 

47 

151 
2,3i 

UK 

45 
26 

31 
58 

8 

31 

56 
i 0,93 

TA -
FA -
ST -

LA -
NW -
D 

CL -

NCA = 

Total Assets 
Fixed Assets 
Stocks (finished goods 
and work in progress) 
Liquid Assets 
Net Worth 
Debt (long term 
borrowing) 
Current Liabilities 

LA + ST - CL 

3. Financial performance 
P/CE (%) 2,2 14,8 

P/S (%) 
S/CE (times) 

3,4 9,7 
0,65 1,53 

S 
CE 

Profit (Net Profit 
before Tax) 
Sales (Gross) 
Capital Employed (Own 
plus borrowed capital) 

4. Technical performance 
S/FA (times) 2,28 2,91 
S/ST (times) 2,79 5,23 

5. Labour management 
TA/W (times) 11,6 4,94 
W/S (%) 13,8 25,4 W Wages and salaries 

1. Aggregate results of the following industrial branches: Food, Beverages, Textiles, Pla
stics, Chemicals, Basic Metals, Metal Products, Machines Electrical Engineering, Transport 
Equipment. 
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met, while the poor productivity of capital makes industrial investment 
unattractive to external sources of finance. The extent to which Greek 
industry is afflicted by this problem is indicated in the table by the high 
level of current liabilities (CL) and the magnitude of trade credit pro
blems (ST/NCA). 

Related to financial strength is financial stability and, as Greek compa
nies are financially weak, they are also correspondingly unstable. The 
measure of their instability is given by the CL/NW ratio which is regar
ded by analysts as a standard measure of creditworthiness. Greek ratios 
show the average creditworthiness of Greek firms to be only 1/3 of that 
of British firms; it is concluded, therefore, that the risk of collapse of an 
average Greek company is about three times higher than that of its Bri
tish counterpart (under British pre-1980 trading conditions). The full 
weight of the low creditworthiness of Greek firms will be felt when, 
under changed trading conditions in the wake of full EEC membership, 
emergency cash will be frequently needed to finance defensive measures 
but will not be available because of the poor credit rating. It must be 
expected, therefore, that numerous Greek companies will be pushed into 
liquidation as a result of conditions under which business in EEC co
untries manages to survive. 

It is also interesting to note that the difference between Greek and Bri
tish firms' indebtedness is almost the inverse of the difference in profita
bility1. It could be assumed, therefore, that if or when the percentage of 
equity of Greek companies is brought up to levels such as are common in 
Britain, the level of their profitability may also reach the British standard. 

The degree of bank involvement in Greek industry is indicative of the 
level of development of the Greek economic and social infrastructure. It 
signifies, on the one hand, the absence of alternative sources of financing 
and, on the other, the conservative attitudes of Greek enterpreneurs. In
deed, the development of an effective money market in Greece is still in 
its infancy, and so far it has made little impression on capital demand. At 
the same time, however, demand remains low because the family appro
ach to enterpreneurship is still dominant in most Greek firms and, with it, 
the enterpreneurs' distrust of any involvement of strangers in the family 
business makes them reluctant to resort to open market financing. Pros-

1. See note 3 in page 21. 
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pects of an early change in the capital structure of Greek industry seem, 
therefore, to be limited and the risk of collapse for a significant part of 
Greek industry as a result of EEC-induced changes remains considerable. 

The remaining ratios in the table show that the financial weakness of 
Greek industrial firms is accompanied by an all round low activity. The 
low level of investment in plant (FA) and the intensive use of labour 
(TA/W) indicate that only lower technology products are made. Half of 
the benefit of low wages in Greece appears to be lost due to the ineffici
ent use of labour (W/S). Salesmanship (S/ST) appears only half as effec
tive as in Britain. The lower utilisation of plant (S/FA) completes the 
picture. 

One important difference between Greek and British industry, namely, 
the excessive dependence of Greek industry on imported technology 
which adds yet another dimension to its vulnerability to competitive pres
sures, is not shown by the ratios. Too little appears to have been done in 
the past to use imported technology creatively as a basis for the deve
lopment of original know-how which will be needed for defensive flexibi
lity in the face of future competition. 

Although some of the weaknesses of Greek industry as revealed by the 
above analysis are of a circumstantial nature, most of the problems have 
their roots in inadequate management. It was thought, therefore, that a 
comparison of management performance in terms of major management 
functions would throw additional light on the situation and the sectoral 
ratios were used once more to prepare Table 2.2. (see also Appendix B). 
The results were arranged as a matrix of functions and branches and 
Greek performance was presented in the form of percentages of the cor
responding British data. Data in the second last line are the averages of 
the respective columns and give a picture of the management perfor
mance of an average Greek company. 

The table shows that the management of an average Greek company is 
only a little over half (54%) as effective as its British counterpart. It also 
confirms earlier findings that low profitability and financial instability are 
the main problems of Greek industry; the conspicuously low figures in 
columns (5) and (8) emphasize the gravity of the situation. The surprisin
gly high technical parameters in columns (1) and (2) need to be explained 
in terms of the relative simplicity of Greek manufacturing products and 
the high proportion of plants equipped on the basis of licensing agree
ments. If these factors could have been included in the ratios, the re-
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adings in columns (1) and (2) would have been less favourable. Further
more, the table fails to account for the neglect to develop original techno
logy which further debases the overall rating of Greek management per
formance. The table, therefore, while useful, presents a rather optimistic 
picture. 

It must be emphasized at this point that our quantitative statements 
tend to indicate the order of magnitude rather than to be the measures of 
the discussed parameters, but it would be unrealistic to pretend that a 
more «scientific» approach would produce more accurate results. The 
unreliability of the base data would preclude any vigorous treatment. Mo
reover, the prime purpose of our quantifications was not to measure the 
performance of Greek industry but to give the reader a sense of urgency, 
as regards the need to seek a remedy. For this purpose, our degree of 
accuracy is quite adequate. 

Apart from giving an overall picture of the quality of industrial mana
gement, the data in Table 2.2. also provide information on the strengths 
and weaknesses of individual branches which will be used in Section 3 to 
determine the technologies and branches which should be recommended 
for special encouragement. Prior to this, the table was used to study the 
peculiarities of specific branches, in order to obtain a broader view of the 
Greek industrial scene. Impressions obtained are presented below. 

2.2. Detailed Examination of Selected Branches 

Table 2.2. was produced to study the quality of industrial management 
in Greece. As the data also relate to the performance of Greek industry 
itself, the table also provided useful information on matters of wider inte
rest to the report. The discussion of the branches is arranged in the order 
of their rating. 

Starting with the most efficient industry, Basic Metals, the technically 
oriented parameters give a picture of a well-equipped and well-run in
dustry. Thus, the industry's low financial stability rating stands in sharp 
contrast with the high values of the other parameters which indicate pro
fessional management of good quality. The situation suggests, therefore, 
that problems in the financial structure of the Greek economy rather than 
lack of prudence on the part of management are the likely cause of this 
weakness, a hypothesis which indeed seems to be confirmed by the low 
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rating of all branches with respect to this parameter. The exceptionally 
high rating of the industry's production methods seems to reflect the mo
dernity of Greek plants relative to plants in Britain where the metallurgi
cal industry has a longer tradition and correspondingly older plants. 

The conspicuously high utilisation of plant in the case of Metal 
Products, which ranks second, needs to be considered together with the 
industry's low rating as regards plant quality and quality of methods of 
production. This combination suggests that the branch is concerned 
mainly with the production of low technology products in large quantiti
es. The industry appears, however, to be well-managed as indicated by 
its above average productivity of both labour and capital, its good sale
smanship record and its profits, which place it second highest in the sam
ple. 

The Plastics industry seems similar to metal products in so far as it 
appears to consist of plants equipped for low technology products but, at 
the same time, sufficiently well-run as to yield good profits and, by Greek 
standards, a good return on capital. Both labour productivity and sales
manship are above average. Financial strength and stability, however, are 
relatively low. 

The rating of Chemicals at only 4% above the Greek average seems 
unexpectedly low, since heavy industry is usually expected to perform 
well above the national average in countries with a short industrial histo
ry. However, the explanation can probably be found in the composition 
of this sector. In Greece heavy chemicals account for only some 40% of 
the industry as a whole, the rest consisting of a wide range of small and 
underequipped manufacturing units of unimportant efficiency, including a 
substantial percentage of firms concerned only with the packaging of im
ported products (e.g. cosmetics). The presence of these labour-intensive 
units may explain the industry's low rating as regards the productivity of 
labour, methods of production and intensive sales performance. This 
would also seem to account for the industry's low rating with respect to 
quality of plant, which for the heavy chemical industry should be 
substantially higher than the table indicates. There does not seem to be a 
satisfactory explanation for the branch's low profitability rating. 

Food Processing appears to be the financially most unstable branch 
and, therefore, the one most vulnerable to competitive pressures. With 
plants equipped for lower quality products and weak salesmanship, the 
branch seems to be poorly placed to take advantage of the new markets 
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which Greece's entrance in the EEC should make accessible to it. Howe
ver, its reasonably good utilisation of plant indicates the existence of a 
sizeable home market, which should give it a base from which to embark 
on an effort to modernise its plant and improve its products. 

Beverages show a strange mixture of the lowest and highest ratings in 
the sample. The picture is probably seriously distorted by the excepti
onally high level of automation of the British beverage industry, on the 
one hand, and the significance of wine production in Greece, which has 
no parallel in Britain, on the other. 

Superficially, the position of the Transport Equipment Industry appears 
to be good. The table shows its financial strength to be the best in the 
sample, its financial stability to be above average and its plants to be 
well-equipped. On closer examination, however, it can be seen that the 
industry's financial strength is based on exceptionally high long-term bor
rowing and that the Greek and British plant parameters are actually not 
comparable, since Greek data include shipbuilding while those on Britain 
cover the motor industry only. In fact, production seems to be poorly 
organised as indicated by the industry's very low productivity of labour 
and plant utilisation. Both are, in fact, the worst in the sample. The in
dustry's high rating with respect to sales performance and profitability 
could indicate good business management, but in view of its poor pro
ductivity performance, its business success is probably due to the sellers 
nature of the Greek market and the high prices of motor vehicles in Gre
ece. A high level of debt along with very low productivity of capital and 
relatively high profitability suggest that factors other than industrial pro
duction distort the picture of financial performance. The cause of the 
distortion was found in the financial involvement of manufacturers in the 
retailing of their products which is necessary, in view of the absence of 
customer credit facilities in Greece. 

The Electrical Equipment Industry is shown in the table to return nega
tive profit. The reason for this seems to be the high percentage of con
sumer goods in the industry's output and the consequent heavy involve
ment of the respective manufacturers in retail trade. Bank loans are not 
readily available to this branch and hence there is considerable pressure 
on cash flow and financial performance. On the technical side, the branch 
is the third best equipped in the country and seems to be well-run. Both 
labour productivity and salesmanship are above the Greek average. The 
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low output of plants is probably the result of in-built overcapacity rather 
than due to inapt management. 

The largest of the Greek industrial branches, Textiles, comes surprisin
gly low in the classification table. This is in spite of its well-equipped 
plants and good level of technology. Its overall performance is severely 
degraded by the financial parameters among which stability and producti
vity of investment are almost the worst in the sample. This shortcoming 
will cause serious problems to many companies when textile imports 
from developing countries reach the Greek market under the terms of 
EEC membership. Better salesmanship and improved productivity of la
bour will be required if the brancn is to achieve a competitive position in 
the EEC environment. Although the involvement of manufacturers in re
tail trade no doubt contributes to the industry's low financial performan
ce, the extremely high degree of vertical integration at plant level proba
bly plays the main role. 

Plants in the Machinery industry appear rather ill-equipped but skill
fully, even though not intensively, used. The reason for this is probably 
the pattern of production, which is dominated by the manufacturing of 
single items, rather than problems of technical management, which se
ems to be of average quality by Greek standards. On the business side, 
however, management performance appears weak. Profitability and pro
ductivity of capital are very poor and salesmanship appears inadequate. 

2.3. Vulnerability of Branches 

Having established that, on the average, Greek companies are consi
derably less efficient than British (or EEC) ones, it is obvious that the 
changes in the competitive environment that will take place as a result of 
Greece's accession to the EEC will lead to some changes in the structure 
of Greek industry. Some companies will become more competitive by 
improving their efficiency and the quality of their products, while others 
will fail to survive. The precise outcome is of course impossible to fore
cast, but an idea of their vulnerability can be obtained by estimating the 
combined effect of the strength of their technology and the adaptability of 
their management. 

The combined effect of the lack of original technology and outdated 
management practices will force a significant percentage of Greek com-
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panies out of business under EEC conditions. In order to obtain some 
measure of the magnitude of this risk Figure 2.1 was constructed to show 
to what extent individual branches may be affected. 

In order to construct the table, estimates were first made separately of 
the effect of both factors and of how much each factor was likely to 

TABLE 2.3 

Levels of Risk by Expected Management Adaptability 

High Risk Low Risk Undetermined 

Branch 
Number % of 
of Com- Total 
panies Output 

Number 
of Com
panies 

%of 
Total 

Output 

Number % of 
of Com- Total 
panies Output 

Food processing 104 39 30 35 217 26 
Beverages 17 27 10 63 46 10 
Textiles 154 40 66 51 97 9 
Plastics 72 47 12 30 131 23 
Chemicals 63 27 19 61 74 12 
Basic metals 6 4 9 96 0 0 
Metal products 

and machinery 49 47 6 14 105 39 
Electrical equipment 52 34 17 47 81 19 
Motor industry 10 37 9 32 26 31 

Total sample 527 34 178 45 777 19 

Source of original data: ICAP Directory of Manufacturing Firms - Year 1978. 

contribute to future trading difficulties. The results were plotted on an 
arbitrary but identical scale and graphs in Figure 2.1 obtained from the 
geometric addition of the two sets of plots. 

Lack of representative indicators created the need for several as
sumptions to be made. First it was assumed that the failure of manage
ment to adapt in the face of new competition will be the main cause of 
management weakness and that the degree of such weakness for a given 
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company may be broadly related to its size. It was felt that the problem 
would be most severe in the well-established medium - sized companies 
where management has traditionally been a family affair. Both larger and 
smaller companies were considered to be more flexible because larger 
companies are likely to be run by trained professionals and smaller com-

TABLE 2.4 

Levels of Risk by Technology Associations 

High Risk Low Risk 

Branch 
Number of 
Companies 

% of Total 
Output 

Number of 
Companies 

% of Total 
Output 

Food processing 
Beverages 
Textiles 
Plastics 
Chemicals 
Basic metals 
Metal products 

and machinery 
Electrical equipment 
Motor industry 

334 
61 
298 
171 
96 
7 

134 
99 
35 

90 
65 
75 
62 
40 
55 

61 
37 
33 

18 
12 
21 
42 

36 
58 
11 

10 
35 
25 
38 
60 
45 

39 
63 
67 

Total sample 1235 57 274 43 

Source of original data: ICAP Directory of Manufacturing Firms — Year 1978. 

panies are run by individuals who are often well-informed and trained. 
It was further assumed that medium-sized companies will be more ex

posed to the effect of competitive pressures than either smaller or larger 
companies, because their markets are of a size likely to attract foreign 
manufacturers and their resources are generally inadequate for initiating 
rapid innovative countermeasures. The markets of the smaller companies 
were thought to be less vulnerable because of their local character, while 
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the larger manufacturers were thought to possess some means of effective 
defence. 

On the basis of these assumptions, medium size manufacturers were 
taken to be the high-risk group. Of the remaining two groups, the larger 
manufacturers were considered to be at low risk, while the risk of smaller 
manufacturers was considered to be somewhere between low and high. 

TABLE 2.5 

Risk Rating of Branches 

Branch 

Food processing 
Beverages 
Textiles 
Plastics 
Chemicals 
Basic metals 
Metal products and 

machinery 
Electrical equipment 
Motor industry 

High 

39% 
27% 
40% 
47% 
27% 

4% 

47% 
34% 
33% 

Medium 
High 

26% 
10% 
9% 

15% 
12% 
— 

14% 
3% 
4% 

Average 

25% 
28% 
26% 

0 
1% 

51% 

0 
0 
0 

Medium 
Low 

_ 
-
-
8% 
-
-

25% 
16% 
31% 

Low 

10% 
35% 
25% 
30% 
60% 
45% 

14% 
47% 
32% 

100% 
100% 
100% 
100% 
100% 
100% 

100% 
100% 
100% 

The boundaries between the three groups were set at 10 to 50 employe
es for small, 50 to 250 employees for medium and over 250 employees for 
large manufacturers. Companies employing fewer than 10 persons were 
considered irrelevant for the purposes of this study. 

As for the technology-related vulnerability it was assumed that, in the 
short run, companies with some technical connections abroad would ge
nerally be in a stronger position1 than those without such connections 
and, therefore, they were considered as low-risk and high-risk groups re
spectively. 

1. See D. Kazis and C. Perrakis, Licensing and Industrial Development: The Case of 
Greece, KEPE, Athens 1984. 
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FIGURE 2.1 
RISK RATING OF BRANCHES 
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Almost 1500 companies published in the ICAP Directory of Greek 
Companies were analysed on the basis of these criteria and the results 
compiled in Tables 2.3. and 2.4. Branch tables were prepared first and 
then summarized in Table 2.5. before drawing Fig. 2.1. 

The amount of risk in every branch as shown in Figure 2.1. is related to 
the area occupied by boxes which represent percentages of the total 
output of each branch. Full-amplitude boxes show the full additive effect 
of both components, while the half-amplitude boxes reflect the presence 
of undeterminable risk groups. Zero-amplitude areas indicate risk half 
way between the two extremes. 

Figure 2.1. shows that food processing, textiles, metal products and 
plastics are the branches likely to be most affected by the expected chan
ges. Over 60% of their output is shown at high risk. Food processing 
appears to be particularly badly placed with only 10% shown as reasona
bly safe. Plastics is the best in the group with about 1/3 of its output in 
the least exposed category, mainly due to the consumer and packaging 
materials groups in its composition. The high vulnerability of the metal 
products industry seems to be the result of its general technological we
akness. The slightly better position of the textile industry is due to the 
large number of small companies in the branch which, because of the 
local character of their business, are not considered to be at high risk. 

At the other end of the picture, the basic metals industry appears 
sound. Only a few marginal manufacturers seem to be at risk. Chemicals 
and electrical equipment are the next best placed branches with about 2/3 
of their output in the safer areas largely due to the international associ
ations of the larger companies. In beverages, the actual position of the 
industry is probably better than our figure indicates, since by our criteria 
most of the wine industry falls in the high risk area, whereas conditions 
and future prospects do not bear this out. On the other hand, our picture 
of the transport equipment industry probably errs on the optimistic side 
because of the ever increasing domination of the world markets by a 
small group of multinational manufacturers. 

2.4. Future Outlook 

This picture gives some idea of the amount of casualties Greek in
dustry is likely to suffer in the next few years. Companies that will di-
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sappear will be mostly those which were established to derive quick high 
profits for their owners from market opportunities without much regard 
for industrial quality. They will not be a real loss to the economy and 
their departure may in fact serve the industry well in terms of improved 
business ethics and financial discipline. Employment losses which such 
closures will create will be partly offset by employment created by new 
companies entering the business and residual unemployment will have to 
be dealt with by re-training programmes and social measures increasingly 
in evidence in industrialised countries to counter the effects of the 
current re-adjustment of the world economy. 

The surviving companies will be much changed. They will have to 
undergo a transformation from their present character of essentially mi
nimum technology workshops into enterprises possessing enough in-
house technology to sustain continuous innovations in their products and 
methods of production, in order to respond to the competitive pressures 
of an unprotected business environment. In addition to their new techno
logical capability, the «new type» companies will have to achieve produ
ctivity and profitability levels much above their current performance and 
will have to learn how to create new markets and how to achieve deeper 
penetration of the existing ones. Such improvements would require of 
these companies to acquire a new management outlook as well as higher 
technology. 

Technology and management skills are an essential component of the 
assets of a company and, like machinery, stocks and other tangible as
sets, they cost money. The higher the technology the larger the inv
estment that needs to be made. Therefore, the «new type» companies 
will have to be prepared to invest in their business at levels far in excess 
of investments customary so far. In the future, up to 15% of turnover 
may have to be spent annually on investing in the intellectual contents of 
industrial business to ensure that enough in-house knowledge is available 
within firms to cope with competitive pressures and to be in a position to 
take ready advantage of market opportunities as they occur. Moreover, 
the concept of investment in technology will have to become established 
not only at the company level but also in the minds of those operating 
financial institutions where, so far, there has been little understanding of 
the financial requirements of technology-based industry. 

While industrial output in Greece may initially shrink in the early years 
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of Greek membership in the EEC as a result of the demise of the weaker 
members of the industrial community, expansion from a new base should 
be expected later as new enterpreneurs come forward with new ideas and 
ventures. In the new atmosphere, harsher as it may be but more favoura
ble to the growth of technology-oriented industries, new types of ven
tures can be expected to give the transformation of Greek industry a new 
direction. Recent industrial history abounds with examples of small co
untries developing new successful industries based on high technology 
and the good quality of their products, and Greece may yet join their 
numbers. 

It is true of course that countries like Denmark or Finland in Europe 
and Taiwan or Korea in Asia built their technology base during a period 
of unprecedented economic growth, while Greece is entering this stage at 
a time when the validity of established economic and social principles, on 
which world industrial prosperity was built, is beginning to be questioned 
and business confidence is being eroded. With less confidence all around, 
the task of transforming Greek industry will be more difficult but by no 
means impossible. This does mean, however, that stronger infrastructural 
support will have to be provided than was needed to achieve the industri
alisation miracles in Europe and Asia during the past decades. 

The support needed should come not only as assistance with the provi
sion of tangible assets but also in the form of capital provided to finance 
the growth of in-house technology and the acquisition of technological 
and commercial information. Such assistance should be made available to 
all companies, new and established ones, but support should be granted 
selectively only to those applicants able to establish the merit of their 
requests. Preferential treatment should be granted to companies in selec
ted branches of technology, in order to guide industrial development into 
preferred areas, considered particularly appropriate for the Greek econo
my. Such concentration of investment was one of the reasons behind the 
Danish, Japanese and other successful cases. 

As very few, if any, Greek companies will ever be able to compete 
internationally in large scale markets, their approach to prosperity should 
be through focusing on products of special technological requirements 
which are of no interest to their bigger international competitors, either 
because of their peculiar nature or because the market for them is relati
vely small. 

Imported technology will remain an important source of know-how. 
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However, unlike in the past, the «new-type» company should assimilate 
the essence of imported knowledge to build further on it on its own. 

The role of mergers in the transformation of industry also needs to be 
emphasized. The fact that as the level of technology increases, so does 
the amount of funds needed in business has already been pointed out. It 
follows, therefore, that, as technological needs increase, the size of the 
company must also increase so that larger amounts of capital may be
come available. Mergers can provide shortcuts to the problem of accele
rated growth and can be used, therefore, as a powerful tool in the rapid 
build-up of industrial units possessing sufficient resources to finance te
chnology and innovation at the rate needed in the new environment. The 
encouragement of mergers must, therefore, be a part of a new policy. 

In the following chapters we shall examine in some detail the points 
mentioned above and shall propose measures which will be needed to 
effect the required changes. 
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3. ADVANCED TECHNOLOGY BRANCHES 

3.1. Advanced Technologies - World View 

The mechanism of technological advancement is the interplay between 
the pull of market forces and the push of scientific work. Most innovati
ons emerge because changing life conditions create a market pull for new 
products which cannot be satisfied by the existing technologies. Once a 
discovery is made, the inertia of scientific work carries the process fur
ther, bringing about refinements which push additional products on to the 
market, where competitive forces create a further pull on technology. A 
closed loop of technology advancement is thus set. 

The state of modern industry is the result of a continuous flow of such 
discoveries, some of which have had a more profound impact than oth
ers. The steam and internal combustion engines, electricity, the thermi
onic valve and more recently the electronic solid state device can be seen 
as threshold discoveries, which changed the face of industry at the time 
and set it on a new course. Of these thresholds, solid state technology 
seems to be the most far-reaching one, changing the character of virtually 
all branches of industry and itself undergoing continuous and dramatic 
changes all the time. In its latest form, the microelectronic chip, man has 
the most powerful industrial tool ever created. Obviously, therefore, mi
croelectronics must be the main consideration when analysing world te
chnology trends. 

Technological change in microelectronics will continue in the coming 
decade along two parallel lines: the efficiency of signal handling compo
nents from which modern electronic equipment is made will continue to 
increase and new functional applications will continue to be found in the 
traditional electronic systems as well as in an ever increasing number of 
products of other industries. 

In the electronic components area, progress will continue to increase 
the packing density of signal-handling elements with a consequent further 
decrease in the cost per unit function. This will in turn lead to further 
advancements in the design of higher performance systems, both in the 
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traditional electronic fields as well as in systems serving other industries. 
In particular, conceptual advances in man-machine interface equipment 
can be expected to bring about significant advances in man-machine inte
gration, affecting engineering concepts in all branches of industry. Pro
gress will be further accelerated by the full impact of fibre-optics, which 
will mature during the period under consideration, adding a new dimen
sion and greater flexibility to signal transmission and thus creating new 
device possibilities yet to be explored. 

In the systems design area, the main feature of the coming years will 
be some further progress in the integration of communication and infor
mation systems into a single family of services with a profound effect on 
many traditional practices in business and personal life. Thus, systems 
providing rapid access under microcomputer control to central data banks 
and electronic files via intelligent terminals interconnected by high capa
city transmission systems will eliminate much of the present-day paper 
work generated in the offices of the private and the public sector. Elec
tronic mail will start changing the nature of postal services and newspa
pers, which will be electronically transmitted via home television sets, 
will begin to change the role of the mass media and will thus have a 
significant effect on the personal habits of the population. The rising cost 
of travel and labour will influence considerably the speed and direction of 
these developments, while technological progress in the microelectronic 
industry will provide the means of economic exploitation. 

Equally important changes will take place in the field of servo-systems. 
The microcomputer on a chip will tremendously expand the scope and 
improve the quality of performance of products of all industries. The pe
netration of electronics into other industrial branches commenced with 
the arrival of solid state technology, when the electronic control of large 
and expensive systems became possible. Modern microelectronic techno
logy makes such control possible and economically feasible for products 
of even modest complexity and cost and further penetration must be ex
pected as the sophistication of electronic integrated circuits increases. 
Through the incorporation of microelectronic-based facilities, the functi
onal quality of an increasing number of products of numerous industries 
will be enhanced, the precision of their performance increased and the 
costs lowered. In many cases, microelectronic controls will become an 
essential component of new products to ensure compliance with env-
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ironmental protection regulations which has become a design parameter 
of rapidly increasing importance. 

Entertainment equipment secured a place for electronic technology in 
our homes some time ago. With the arrival of electronic games and do
mestic video recording machines, the home music centres which domina
ted the scene during the past ten years are becoming entertainment cen
tres and will become household control centres in the coming years. Pro
perty protection devices equipped with microelectronic controls are alre
ady increasingly in use in households; they will be added to the functions 
of the centres as demand for protection equipment increases with growing 
social violence. Equipment for programming domestic activities and for 
environmental control will also be added to make the control centre a 
regular household service unit on a par with kitchens and bathrooms. 

With the recent introduction of viewdata services, a further expansion 
of the entertainment centre can be visualised to incorporate communica
tion facilities and to eventually transform it into an information manage
ment area. The concepts of the domestic entertainment information cen
tre and of the remote work-at home terminals will merge together and 
will have a profound effect on the further development of office hardware. 

In parallel with electronic household equipment, new person-oriented 
devices will be created by the microelectronic industry. The pocket cal
culator and the electronic watch will be joined by such items as an elec
tronic health harness for the in-house monitoring of patients and the au
tomatic transmission of personal medical data to preventive medicine 
data banks, new diagnostic and therapeutical equipment will be added to 
the tools of conventional medicine, etc. 

As with all advanced technologies, the advancement of electronic tech
nology owes its impetus mainly to military requirements. It would be im
practical to discuss here the impact which this aspect may have on tech
nological progress during the coming years. It is obvious, however, that 
any technological activity generated for military reasons in, say, laser te
chnology, propagation devices and similar items will only further enhance 
the changes discussed above. 

Apart from microelectronics, the major thrust of technological change 
can be expected in the technologies connected with the production and 
conservation of materials and energy. The rising costs of energy and ma
terials and the demand for higher performance of products will be the 
main forces driving the process. 
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As regards the materials-connected technologies, the pressure for 
higher performance materials will continue to come, as before, from the 
high technology areas, such as jet propulsion, space programmes and 
electronics, but pressures will also be created by changing conditions in 
the world economy which will increase the demand for materials of gre
ater durability and better forming properties. Thus, the motor industry 
and the consumer goods manufacturers will need upgraded materials to 
meet new demand for products that have longer economic life and require 
less energy both for their production and during their functional life. In 
the plastics industry, moreover, higher performance materials will be ne
eded to improve feedstockyields to compensate for the rising costs of oil, 
while the construction will need new insulating materials to allow better 
control of energy consumption. 

The exhaustion of deposits and the determination of prices on the basis 
of political criteria will make the continued use of some traditional mate
rials uneconomic and substitutes will be needed to replace them. There
fore, new processes will have to be developed to allow more economic 
exploitation of deposits which so far were impractical, to develop on ac
count of their limited size or the peculiar properties of the raw materials. 
Also, new possible uses of common raw materials in plentiful supply will 
be explored and new technologies will be developed for the recycling of 
waste. 

Intensive technological activity can be expected in the areas of non-oil 
energy sources. Technologies concerned with novel methods of exploita
tion of coal deposits will be pursued as long term projects. Work on the 
environmental aspects of nuclear power can be expected to continue with 
a view to obtaining medium-term results. 

Practical results in the field of secondary energy sources will be sought 
in the short term. In particular, the efficiency of flat panel solar heating 
systems will be increased through the use of better materials and impro
ved system design. The efficiency of the photovoltaic cell will also be 
improved and experimental installations built. Improved designs of the 
tilting blade wind turbine and of the horizontal axle aerogenerators will 
be perfected into economically feasible supplementary electricity sources. 
Work on biomass techniques will intensify. The biogas digestor is likely 
to reach the point of becoming a recognised source of secondary power 
in rural environments. Viable processes will be developed for the conver
sion of vegetable oils into diesel fuel and of agricultural crops into petrol 
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substitutes. Work will also continue on tidal mills and floating wave po
wer convenors, aiming at practical results into the more distant future. 

Work on energy conservation techniques will complement the progress 
of energy exploitation technologies. Much will be done in the heat mana
gement area leading to new design concepts, new types of hardware and 
new insulating materials. In turn, building construction methods will also 
be affected by the new concepts. In some industries, where in the past 
economies of energy were sacrificed to the convenience of production, 
products will have to be redesigned and factories re-equipped under 
future heat management programmes. The plastics industry will be parti
cularly affected. 

So far, industrial progress has been based on applications of the physi
cal sciences. It is possible to foresee, however, that in the future, the 
need will arise for industrial systems to be based on the exploitation of 
biological, i.e. renewable, resources and that on-going experiments in ge
netic engineering and work on cell propagation will lead to the develop
ment of new practical technologies not as yet defined. The next decade 
may see the first tangible results of this basic research. 

The progress of hardware-based technologies described so far will be 
matched by the simultaneous development of the software needed to 
make proper use of the intelligent and semi-intelligent machines which 
the hardware technology will produce. 

3.2. Skills and Resource - Oriented Branches 

As mentioned in the Introduction, one of the tasks of this study was to 
identify those branches in Greek industry which should be marked out for 
preferential encouragement and accelerated technological advancement. 
This will be done in this section. 

In search for industries which should be recommended for special pro
motion we returned to Table 2.2. from which Table 3.1. was constructed. 
When considering sectors for inclusion in Table 3.1., chemicals and beve
rages were at first included in the first group and metal products and the 
motor industry in the second. However, the first two branches were eli
minated on account of their uneven composition which distorts their data, 
while in the second group, the motor industry was considered to be bey
ond the interests of this study because of its transnational character and 
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the metal products industry was excluded because of the irrelevance of 
its technology to the long term technological advancement of the country. 
For the same reason only the electronic component of the electrical 
equipment industry was taken into account. It will be observed that this 
table was arranged so as to allow a comparison of industries based on 
natural resources with those based on technical skills. The table shows 
that the resource-oriented industries are technologically stronger than the 

TABLE 3.1 

Comparison of Resource and Technology — Oriented Industries 

Technology 
rating Stability 

Total 
Branches Branch* Average Branch** Average employed 

Resource 
oriented 

Skills 
oriented 

Basic metals 
Textiles 
Food processing 

Electronics 
Machinery 
Plastics 

1,11 
0,95 
0,85 

0,87 
0,70 
0,62 

0,96 

0,72 

0,37 
0,20 
0,19 

0,33 
0,32 
0,35 

0,25 

0,33 

10.000 
60.000 
36.000 

4.000 
7.000 
8.000 

* Average of Columns (1) and (2) of Table 2.2. 
** Column (5) of Table 2.2. 

skills-based branches and that, at the same time, they are financially less 
stable. In fact, the reverse ought to be the case. 

The reasons for this situation are the usual problems of industrial deve
lopment which stem from the vertical structuring of basic industries, ine
vitable during the early stages of industrialisation, when the services of 
technology-oriented sectors are not available. Of necessity, their financial 
resources become spread over a wide field of activities auxiliary to the 
mainstream of their technical orientation. Such a situation is tolerable 
while their products remain simple and do not require heavy commi
tments to finance sophisticated technology and complex production me-
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thods. When, however, the requirements of their markets and competi
tive pressures force them to make a transition towards technologically 
more advanced products, a greater concentration of resources in the 
mainstream of business is needed and the vertical structure has to be 
abandoned. At this time the need arises for basic industries to turn to the 
skills-based branches to obtain the services which up to that time were 
available within their vertical structure. If this is not done, available fi
nancial resources become overstretched, causing financial instability 
which brings with it an increased risk of collapse in times of increasing 
competitive pressures and other market disturbances. 

Our table shows that, in Greece, this transition has not taken place or 
has not gone far enough. Basic industries are apparently severely strained 
financially and the skills-based branches remain weak and unable to pro
vide the needed services. It is obvious, therefore, that in the immediate 
future priority must be given to the accelerated development of the 
skills-based industries to ensure that missing services become available, 
so as to allow those industries which form the backbone of the Greek 
industrial structure to concentrate their attention on remaining competi
tive in their respective fields. 

Each skills-oriented branch shown in Table 3.1. comprises a wide 
range of industries and it is obvious, therefore, that encouragement for 
accelerated development will have to be given only to a selected few, in 
order to concentrate Greek technological advancement on a narrow front 
commensurate with national resources. Furthermore, industries which are 
to be encouraged should meet two important criteria; namely, they 
should be immediately useful by providing the services needed by the 
basic industries and, at the same time, promote the development of those 
skills which in the long run would open the way to the production and 
marketing of new advanced products for which markets will materialise in 
the foreseable future. 

With these parameters in mind, the results of our evaluation of Greek 
industry were considered together with world trends in technology and 
their related markets and the conclusion was reached that machine con
struction, the packaging industry and industrial control systems most clo
sely meet the above conditions. Their products can be immediately useful 
to the basic industries and the skills they would generate should be direc
tly applicable to the advanced products in which Greek industry could 
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specialise in the future. The skills that Greek industry particularly needs 
and which will be emphasized by the selected industries lie in precision 
engineering and in the electronics ana plastics technologies. The logic of 
this argument is shown by the diagram in Fig. 3.1. Each of the branches 
and technologies selected will be examined in Chapter 5. 
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4. CONDITIONS FOR TECHNOLOGICAL ADVANCEMENT 

In the previous section we established the direction where Greek in
dustrial development should aim. We established that the thrust should 
be towards developing the balancing industries and, therefore, towards 
greater technological maturity. In this section we shall deal with innova
tions which are needed at various levels of the country's industrial life as 
preconditions of future progress. They concern changes in industrial ma
nagement concepts, a change of approach to industrial investment, easier 
access to technical and related information and changes in the general 
economic climate of the country. 

4.1. Management Outlook 

Industry is a grouping of individual enterprises. The character of a na
tional industry depends upon the behaviour of the constituent enterprises 
which in turn is determined by the policies their managements follow and 
the decisions they take. Therefore, if today Greek industry is hardly 
more than a collection of manufacturing workshops dependent on exter
nal technological input rather than a coherent grouping of enterprises uni
fied by a sense of technological professionalism, this is partly due to the 
philosophy prevailing in the past among Greek manufacturing firms which 
saw no need for investment in independent technological knowledge. This 
situation is not unique. It is a phase of industrial development through 
which many countries have passed on their way to greater industrial 
prosperity. It is characteristic of a particular stage of economic develop
ment when industrial production per se is more important than the quality 
of goods produced and it can persist as long as the national market is 
protected by tariff walls. Sooner or later, however, this infancy stage has 
to be superseded by a more mature way of industrial life when, for politi
cal or other reasons, tariff walls come down and enterprises have to learn 
to defend themselves through innovative changes. When this point is re
ached, the one sided dependence on external sources of technology has 
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to be gradually substituted by home-grown know-how. This is where 
Greek industry stands today. 

The idea of home-grown technology is a new concept for most Greek 
manufacturers and needs to be established in their thinking as the most 
important condition of future survival. The time when imported techno
logy was wastefully used for production purposes only needs to be firmly 
committed to the past and in the coming years the management of more 
and more industrial firms must start to regard imported know-how not 
only as a source of manufacturing instructions, but also as a base for 
independent technological work leading to the modification and improve
ment of licensed products and to their eventual replacement by new, in
dependently derived products. 

To this end, most companies will have to accept the necessity of em
ploying professionally qualified engineers in far greater numbers than so 
far and to provide facilities and regular budgets to support their work. In 
western countries, anything up to 12% of a company's income is spent 
for this purpose. In Greece more modest levels of expenditure may initi
ally suffice, but such expenditures will have to be established as a regular 
item in company budgets and the cost incurred will have to be included 
in the pricing structure of finished products in the same way as in the 
industrialised countries. If, as a result, Greek prices become uncompetiti
ve, manufacturing costs will have to be reduced through greater manage
ment efficiency, for which there is ample scope as we have seen in Sec
tion 2. 

However, the introduction of higher technologies will not only affect 
the technical aspect of the operations of Greek companies. Management 
will have to change many other established concepts and practices. Thus, 
for example, they will have to adopt new methods of financial manage
ment to cope with the more complex investment patterns resulting from 
the long-term character of technology investments. With investments 
committed over longer periods, there will be greater need for business 
planning and for better management discipline. As investment periods in
crease with rising levels of technology, ever increasing demands on the 
quality of management will be made. Therefore, the introduction of 
higher technologies may be seen as the tip of an iceberg of changes affec
ting in due course the whole management structure of Greek companies; 
and it will be only those enterprises the managements of which are found 
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willing and capable to cope with these changes that will succeed in the 
competitive environment of the future. 

It can be argued that at times of persistent high rates of inflation the 
proposed investments cannot be realised or would, at best, be impracti
cal. The answer to such arguments is that this depends on whether a 
short or long-term view is taken. Those who take the short-term view 
invest their money in real estate. Those who are more far-sighted and 
more confident of their own capabilities will invest in the technology of 
their companies. The time is not very far when, in the wake of Greece's 
accession to the EEC, such investments will be well recognised by finan
cial analysts when valuations of companies are made for the issue of 
shares or for take-over bids. Those who have invested in technology will 
be in a far better position. 

4.2. Availability of Capital 

Technological knowledge is a commodity with a price. The higher the 
technology, the higher the price and the larger the investments needed to 
make use of it. The cost of acquiring technology was stressed in the 
previous sub-section. Here we shall stress the cost of using it. 

When products are technologically simple they can be made quickly by 
simple means and the amount of working capital per unit output is low. 
As the complexity of products increases, the level of required working 
capital becomes higher. More advanced products require .greater stocks 
of components, more processing time on the production line, etc. The 
reasons for requiring extra capital vary with each particular product but, 
whatever they are, the fact is that, as the technology behind a specific 
product becomes more sophisticated, the ratio of working capital to other 
assets increases to the point that working capital may become the larger 
of the two. In some industries, such as, for instance, the computer in
dustry, the amount of working capital required may exceed the level of 
other assets several times. 

The effects of higher technology on the financial needs of industry re
main unappreciated by financial authorities in Greece. Institutions still 
see the financial needs of industry from the point of view of 30 years ago, 
when the establishment of a new factory for manufacturing simple items 
like screws was an industrial event. They appear oblivious to the change 
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which has taken place since and seem ignorant of the nature of technolo
gical development. As a consequence, Greek companies attempting to 
move with the times and needing more working capital to finance higher 
technology products find themselves unable to raise loans from the 
banks, since the banks do not comprehend modern industry's need for 
more working capital. This ignorance needs to be corrected if any pro
gress toward higher technology is to be made. 

Equally important is the exaggerated orientation of financial institutions 
toward new industrial firms. Again, single-mindedness was understanda
ble some 30 years ago when there was hardly any industry in the co
untry. Today, however, the situation is different. While the need to en
courage new enterprises remains, there is also the need to support the 
growth of existing ones, which have to make additional investments to 
support their transition to more demanding technologies. Existing inv
estment policies take no notice of this situation which, if not checked, 
will lead to technological stagnation at a time when innovation through 
the introduction of higher technology has become vital for many Greek 
companies. 

Greek financial institutions fall short of the needs of industry in yet 
another respect; namely, in that they have a very conservative approach 
to investment risks. By providing loans only against real estate guaran
tees and ignoring the technological and entrepreneurial qualities of com
panies seeking loans, the system fails to provide true venture capital wi
thout which technological growth is not possible. This conservative atti
tude can perhaps be understood where commercial banks are concerned, 
but it is singularly counterproductive in the case of ETVA1 and ETE VA2 

which, by the nature of their purpose, should show a totally different 
attitude. In fact, the way these two organisations operate is such that 
there is really no difference between their terms and the terms offered by 
ordinary banks. Therefore, with the money market still in its infancy, 
Greek industry has no recourse to flexible financing of progressive ven
tures. 

It could be argued that once Greece is a member of the Community, 
EEC banks may fill the gap and that, therefore, the situation is likely to 
be corrected without any specific action on the part of the Greek Govern-

1. ETVA: Hellenic Industrial Development Bank S.A. 
2. ETEVA: National Hellenic Bank for Industrial Development S.A. 

- 5 0 -



ment. While one might assume this, one can hardly expect foreign banks 
to be enthusiastic about the prospect of doing business with Greek bor
rowers whose equity/debt ratio is about three times as bad as the ratios 
of customers with whom they are used to deal in other EEC countries. 
Therefore, the future of Greek industry is likely to remain in the hands of 
the Greek Government and the rate of progress toward higher technology 
will much depend on the measures the Government will take. If the Go
vernment chooses to ignore the situation, progress will be very slow, if 
any. Greek industry is simply in no position to finance the development 
of its technology unaided since, under present circumstances, the 
surpluses which should generate funds for such development are diverted 
to the banks to service excessive borrowing. 

Apart from the problems just discussed, companies in some branches 
suffer an additional difficulty of having to finance the commercial distri
bution of their products. The practice seems particularly frequent in the 
consumer goods branches, where months' long credits to traders cause 
serious additional diversion of funds which should be used for investment 
in technology and growth. This appears to be yet another case of infra-
structural weakness which calls for corrective action. 

4.3. Technology Atmosphere 

Apart from a forward-looking management outlook and capital availabi
lity, pride in technological achievement is an additional force which dri
ves technological advancement in industrialised countries. Not surprisin
gly, there is far too little of this feeling in Greece, as the presence of 
professional engineers in industry is limited and their professional organi
sations lack influence. Therefore, some focal point(s) of advanced in
dustrial technology is (are) needed where engineers working in a confi
dential business environment could exchange views and compare their 
practical experience at a professional level and establish themselves as 
influential pressure group(s) with industrial leaders and the government, 
so as to help create a technology atmosphere in Greek industrial life. 

The focal point(s) could grow out of existing academic institutions pro
vided that these institutions are prepared to re-mould themselves on the 
pattern of technical universities in industrialised countries. They would 
have to shed their notion of splendid exclusiveness and their bureaucratic 
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practices in order to be able to play a more constructive role. Alternative
ly, the new infrastructural authority proposed in Section 7 could become 
the focal point. However, whatever its form, the focal point(s) should be 
so constituted as to create a steady, but at all times realistic, pull on 
technological advancements at enterprise level. The influence should be 
continuously toward surpassing the current state of technology in Greece, 
but the amount of pressure exercised should always remain within the 
absorption capacity of industry. Main areas of activity should be the key 
technologies identified in Section 3, namely, precision engineering, pla
stics and electronics. 

4.4. Industrial Intelligence 

Whatever progress may be made toward home-grown technology, the 
country's dependence on foreign technology cannot be eliminated. Im
ports of technology play an important role even in the most developed 
countries, filling gaps in product ranges which would be uneconomical to 
cover through local effort. For smaller or less developed countries with 
only limited resources, imports of technology are an essential means of 
achieving a balance between the narrow fields in which they can afford to 
finance original development and the broader requirements of their in
dustries. Technology imports will, therefore, remain an important source 
of know-how in Greece, though, in the future, emphasis will have to be 
laid on using them for developing a local technological base. This will 
complicate negotiations for future licencing agreements, while suitable li
censors will surely be more difficult to find. 

Buying technology is like shopping for anything else: knowledge of the 
market is important. In industrially mature countries, large companies 
keep files on potential technology sources to ensure the best buy when 
occasion arises and smaller companies buy the relevant information from 
data banks operated by government agencies or as private ventures. In 
Greece there is no such information available1 and, in the past, purchases 
were made on the basis of more or less casual contacts rather than on the 
basis of informed choice. To improve the situation, a technology intelli-

1. After this study had been completed, EOMMEX and ELKEPA established their own 
data bank terminals for issuing such information. 
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gence centre needs to be set up, as part of the programme for the enco
uragement of higher technologies, to provide the necessary information. 
Accordingly, provision was made in the proposal for a new infrastructural 
authority recommended in Section 7 for the establishment of a data bank 
as well. 

4.5. The Role of the Government 

It should be obvious from what has been said so far that the rate of 
modernisation of Greek industry will depend on how much the Greek 
government decides to do about it. The investment policies of the banks 
and the setting up of organisations to promote technology will directly 
depend on government policy, while even the much-needed change in 
management outlook at the enterprise level can be much influenced by 
government action. This, however, is not all. The government will also 
have to create more stable trading conditions than Greek industry has 
experienced in recent years, before any serious progress toward higher 
technology can be made. Also, the procurement policies of government 
departments and public corporations should be changed so as to use the 
public requirements in hardware as stimulants for the technological deve
lopment of Greek industry to a greater degree than so far. 

The importance of stability in trading conditions for innovation can be 
appreciated when it is realised that it is not possible for a prudent ma
nufacturer to expose himself to the risks and uncertainties involved in 
innovation, unless he can consider them against predictable results of his 
routine operations. Therefore, government action must ensure such stabi
lity before innovative investments can become practical. The frequent re
versals in policy, which have been disturbing the conditions of trade in 
Greece for some time, have in fact acted as a powerful disincentive for 
any innovative investment. The situation calls for urgent reappraisal and 
more carefully considered actions by the government in the future. 

The picture of the use made of public procurements in Greece as sti
mulants of industrial development is a picture of wasted opportunities. 
Whereas in all industrialised countries the strength of industrial techno
logy was built on opportunities created by public procurements, in Gre
ece such opportunities have been largely missed because of the prefe-
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rence of the procuring authorities to buy equipment of foreign origin. It 
would be most regrettable if this practice were not checked in the future. 
Public procurements will become increasingly important for the technolo
gical advance of Greek industry as the technology level of its products 
rises. 
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5. PRODUCT PROPOSALS 

We concluded in the previous sections that, apart from a new manage
rial outlook and the re-orientation of infrastructural support, Greek in
dustry needs to master three key technologies, namely, precision engine
ering, plastics and electronics to a far greater degree than hitherto as the 
first step toward greater technological emancipation. We also suggested 
that this should be achieved through an early emphasis on the encoura
gement of certain balancing industries1 because of the beneficial effect 
their growth should have on the further development of the primary in
dustries. However, this emphasis should not be to the exclusion of ad
vanced industries, which should also be encouraged, especially in cases 
when existing opportunities and entrepreneurial skills promise technologi
cal progress through successful ventures. In this section, therefore, we 
shall examine all industrial branches recommended earlier (Figure 3.1.) 
for special attention and attempt to identify the products and activities 
which should be encouraged to contribute effectively to long-term techno
logical growth, while also promising commercially sound investments. It 
must be stressed, however, that all proposals made here are based on no 
more than informed conjecture, since no market research was part of the 
study, and that, therefore, a complete market evaluation will be needed 
before any of them can be seriously taken up. 

5.1. Machine Construction 

This industry plays the principal role in the development of precision 
engineering skills, which are increasingly needed by all branches of in
dustry as the quality of their products rises. Without these skills no pro
gress toward higher technology is possible. 

From the results of our analysis of Greek industry it appears that, in 

1. See Section 3 and Figure 3.1. 
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Greece, precision engineering skills are of limited quality and that those 
which do exist are not properly utilised. Instead, the opportunities for 
precision engineering products created by the requirements of other bran
ches of Greek industry benefit imported products. The situation, therefo
re, calls for a serious re-appraisal and for a long-term development pro
gramme to create a higher level of skills and technology which could then 
creatively interact with the technologies of other branches to promote 
industrial advancement along a broad front. Such a programme, requi
ring, say, five to seven years to produce results, could not be supported 
by industry alone and would require government sponsorship and a 
public organisation specially appointed to implement it. Since, at present, 
there is no such organisation in Greece that could undertake the task, a 
proposal has been made in Section 7 regarding the establishment of one. 

Ideally, a programme for the development of precision engineering 
skills should be implemented through the sponsored development of a 
range of proprietary Greek machine tools starting, say, with simple dril
ling machines and progressing to numerically controlled automata and 
machining centres. However, the size of the Greek market and world 
market conditions for machine tools impose severe practical constraints 
on such an approach and are likely to limit its scope in terms of commer
cially promising machines to the point where its usefulness could be cal
led in question. Therefore, a full cost analysis of this approach coupled 
with a close market investigation is needed before a practicable pro
gramme can be formulated. Considering the limitations of the above-
described direct approach, the packaging machinery industry discussed in 
the next sub-section could offer an alternative, since precision engine
ering plays an important role in this branch as well. 

Although the development of precision engineering skills could be pro
moted through the packaging industry programme, this approach would 
not have the same balancing effect on the machine construction industry 
as the direct approach would. To compensate for this, loss programmes, 
even if only of limited objectives but serving the machine construction 
industry directly, should be sponsored if the direct approach is finally 
found unworkable. One such programme might involve the production of 
original Greek single and multi-blade cutting tools for metal-and stone-
working applications. The reconditioning and updating of expensive obso
lescent and obsolete textile machinery recovered from manufacturers 
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might be another approach. Further possibilities could no doubt be found. 
In parallel with the long-term multi-product programmes, single-product 

ventures could be sponsored whenever the opportunity arises. For exam
ple, electric power tools along with their attachments and a range of elec
trical welding equipment seem to offer immediate possibilities. Also, se
lected items of construction industry machinery could be considered for 
early assistance. 

5.2. Packaging 

The packaging industry depends almost equally on all three key techno
logies identified earlier. It depends on precision engineering for the design 
and construction of its specialised machinery, on plastic technology for 
packaging materials and on electronics for functional controls. Its encou
ragement offers, therefore, an excellent opportunity for all-round techno
logical progress. 

The packaging industry also provides vital services to the food proces
sing and other consumer industries important for the Greek economy. So 
far, these services have not been available in Greece, since this sector 
does not exist in the country in any recognisable form; thus, packaging 
problems were dealt with on an «ad hoc» basis by the manufacturers of 
the packaged products themselves with notable lack of professionalism 
and often a damaging effect on the appeal of their products to the con
sumer. 

Encouragement to develop the packaging industry in Greece as a 
branch in its own right would, therefore, not only serve a long-term pro
gramme for the development of key technologies in the country, but 
would also meet real short-term needs of existing industries. 

As in the case of the machine construction industry, such a development 
programme is considered to be an infrastructural necessity; its implemen
tation should logically be the responsibility of the Development Authority 
mentioned in the previous sub-section. 

A development programme for the packaging industry should start with 
an analysis of packaging techniques and their relevance to various in
dustries in Greece. Similarities among the requirements of manufacturers 
of different products should lead to the identification of those items of 
packaging machinery that are best suited for sponsored production in 
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Greece. Relatively simple machines performing labelling, filling or wrap
ping tasks would probably be the likely candidates for early Greek pro
duction. 

Apart from the packaging machinery itself, a packaging industry pro
gramme should also provide for the design and production of packaging 
items such as wraps, trays, containers, palletising boxes, etc. of suitable 
cost and appearance. To this end, the design and construction of injec
tion moulding presses and plastics extrusion machinery as well as of the 
necessary tools would come within the scope of the programme to the 
benefit of the whole of the plastics industry in Greece. 

The programme would also need to concern itself with the properties 
of the materials from which packaging items are made. General public 
awareness of the environmental degradation caused by plastic refuse is 
diminishing the social acceptability of many packaging items used in the 
past because of their weather-resistant characteristics. Substitutes will, 
therefore, have to be found, or new forms of packaging engineered, or 
even new weather-degradable materials developed. The uses of plastic-
aluminium laminates which could be of considerable significance to Greek 
industry could come into prominence in this connection. Also, the possi
bility of recycling used packaging items should be studied. 

The development of electronic technology, which the packaging in
dustry also stimulates because of the control requirements of its machine
ry, falls within the scope of industrial controls and will, therefore, be 
dealt with in the following sub-section. 

5.3. Industrial Controls 

Most items of advanced hardware incorporate control facilities of some 
sort as part of their integral design. A certain degree of familiarity with 
industrial control techniques needs therefore to complement every field of 
expertise aspiring toward higher technologies. Modern industrial controls 
are increasingly based on electronic technology. The encouragement of 
this industry can, therefore, serve the future of Greek industry in two 
ways; through the provision of services which will be increasingly requi
red by other industrial branches and by laying the foundations for a tech
nology base which will have a strong effect on industrial development in 
the future. 
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Given the characteristics of modern electronic technology, a Greek de
velopment programme in this branch should concentrate on familiarisation 
with the functional moduli available from international manufacturers and 
on their applications in control systems. Skills should also be acquired in 
thick and thin film techniques to deal with circuit requirements for which 
ready-made moduli do not offer appropriate solutions. The initial concen
tration on controls suitable for packaging and machine construction 
should, in due course, give way to general applications in all industries. 
Should the idea of reconditioning textile machinery, as part of the preci
sion engineering programme, be taken up, there would be considerable 
scope for early specialisation. There would also be some scope for spon
soring the development of special test equipment early in the programme, 
since regular work would require complex tests and measurements to be 
performed, thus causing expertise on instrument development to ac
cumulate. 

To develop the branch and its technology, a long-term programme, 
comparable to the programmes proposed for the two branches discussed 
earlier, will be required. Its orientation should be complementary with 
their aims. All three programmes should, therefore, become the responsi
bility of the new technology development authority. 

5.4. Information, Communications and Data Processing 

Until recently, communications and data processing were two distinct 
industries, though both based on electronic technology. The development 
of integrated circuits and new system concepts in electronic hardware put 
an end to this division and initiated a process of merging of the two in
dustries into a single high technology branch and a single market. 

Sales of communication equipment have a long tradition in Greece and, 
in spite of the domination of the Greek market by multinational compani
es, some technological experience in the field does exist in Greece. Sales 
of data processing equipment, on the other hand, have been limited be
cause the systems based on the older technology were too large and ex
pensive for the generally low level of economic activity in the country. 
This, however, is expected to change. 

The convergence of the two classes of hardware and the consequent 
emergence of cheap dual-function equipment will provide access to 
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numerous communication/information processing applications which, as 
separate functions, could not have been economically met in the past. 
This and the low cost of the new equipment will open up a significant 
market on which a new advanced technology branch of Greek industry 
could be built. Increased economic activity resulting from Greece's ac
cession to the EEC should provide an additional stimulus for such deve
lopment. 

The combination of technological experience built on the basis of the 
programmes discussed in the previous sub-sections, together with the 
communications know-how available in the country should be the key to 
the development of this branch. As in the case of industrial controls, 
hardware will rely on integrated technology modular sub-assemblies, but 
the functional designing of individual items of equipment will require a 
broader conceptual understanding of the systems they are designed to 
serve. New systems engineering concepts will, therefore, have to be lear
ned and this is expected to open up new technological horizons in Gre
ece. 

A very wide range of products comes within the competence of this 
branch, though a great many will not be feasible in the Greek context, 
either for technical or for commercial reasons. But the width of the field 
will create opportunities for a number of characteristic products aimed at 
narrow market niches. Clever design, superiority of performance or price 
and orientation toward the peculiarities of the local market are the para
meters, based upon which Greek manufacturers could enter the field. The 
rationalisation of work in government departments and in public utilities 
could be a particularly rewarding source of ideas for special equipment 
ventures. The bulk of applications, however, should come from industry 
and commerce. The updating of private communication facilities, the 
need for better financial control, increasing flows of commercial informa
tion, etc. will create the demand. 

The development and marketing costs of equipment in this field will be 
considerable and infrastructural incentives will have to be provided to 
encourage entrepreneurs to enter this new field and to risk investing in its 
products. The services of the new development authority should again 
meet this need. Incentives which should be offered are described in 
Chapter 7. 

While focusing on the new opportunities which will be created as a 
result of the convergence of the communications and data processing te-
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chnologies, the traditional communications field should not be overlo
oked, particularly as the requirements of OTE1 are a potentially powerful 
vehicle of progress. The modernisation and extension of the line switch
ing plant call for additional equipment to increase the capacity of trans
mission lines, while the growing use of mobile communication systems 
will keep on offering new opportunities.lt is regrettable that, so far, OTE 
could not make its requirements a more effective vehicle of local techno
logical progress. It is to be hoped that more perhaps will be done in the 
future. 

5.5. Environmental Control 

As a result of rapidly deteriorating environmental conditions, there is 
growing pressure throughout the world to reverse the trend. Concepts of 
environmental quality have been established and measures to stop and/or 
prevent pollution are being taken. To ensure compliance with environ
mental quality rules, analytical instruments are needed at the source and 
monitors need be placed in the environment. Both types of equipment 
depend on techniques related to industrial controls and on conceptual de
sign bordering on communication data processing hardware. Environmen
tal controls form, therefore, a natural extension of the activities recom
mended in the previous sub-sections. 

Related to equipment designed to control open air pollution is the equ
ipment used to control the quality of environment in factories and other 
work places where employees may be exposed to conditions that could 
be hazardous to their health. As business is becoming increasingly aware 
of its social resposibilities, the range of applications and the demand for 
this type of equipment are rapidly increasing. This will offer further op
portunities for expanding technological experience in Greece. 

Growing risks to property due to increasing urban violence are creating 
yet another opportunity to expand related activities. A whole family of 
systems designed to supervise the safety of real property have recently 
reached the market and their numbers and applications will grow to pro
vide new outlets for the development of hardware based on control tech
nology. 

1. OTE: Hellenic Telecommunications Organisation. 
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5.6. Energy Management 

The political consequences of the dependence on oil as the most widely 
used source of energy call for conservation, on the one hand, and for the 
development of alternatives on the other. Both are creating opportunities 
for developing new products which could be used to achieve further te
chnological advancement in Greek industry. 

Among the energy conservation products, building insulation materials 
and efficient space heating systems will be prominent. Technological 
advances in the plastics industry will play an important role in the deve
lopment of suitable construction materials, while engineering technology 
will be called upon to design satisfactory heat management systems based 
on heat pumps, sun panels and other techniques. Both areas are probably 
within the technological capacity of Greek industry even at its present 
level of technology, but the financial risks involved in the development of 
original products are preventing action. Risk-sharing assistance from an 
infrastructural authority could be all that is needed in this case. Suitable 
forms of assistance are proposed in Section 7. The raising of obligatory 
standards of insulation and heating in buildings, which would create an 
additional market for heat conservation products, could be another way 
of stimulating business activity in this field. 

As for alternative energy sources the government or its agencies should 
take the initiative or sponsor their development. Wind, ocean and sun 
energy convenors, all seem to offer opportunities for long-term inv
estment and technological advancement as Greece is well endowed with 
all three sources of natural energy, while its geography calls for highly 
distributed generation of power. Experiments with the designing and em
ployment of modern aerogenerators should be within the technological 
capability of Greek industry and would seem very appropriate in a coun
try with a long tradition in windmills. The government should define its 
policy on this subject and assign a well-defined project to DEH1 or to a 
specialised agency to lead development work and ensure that Greek in
dustry benefits from new opportunities. 

The projected experiments with the photovoltaic plant on the island of 
Crete and elsewhere which have been initiated by the National Energy 

1. DEH: Public Power Corporation. 

- 6 2 -



Council will be notable events from which Greece may get useful publici
ty, but Greek industry is unlikely to benefit from them, since the techno
logy involved is far beyond its scope. 

Work on bio-gas digestors and crop-oriented power sources as long-
term projects would also seem appropriate in a country whose economy 
is based on agriculture. Processes for the conversion of vegetable oils 
into diesel fuels should be of particular interest as well. 
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6. NEEDED MEASURES 

In the previous sections we learned much about the shortcomings of 
Greek industry and the reasons for its present state. To suit the discussi
on, the weaknesses were described in conceptual terms. Remedial action 
was implied but not clearly defined. This will be done in this section 
where specific measures will be proposed to effect the needed improve
ments. 

Broadly speaking, the measures proposed can be divided in two 
groups; namely, measures that lie within the competence of the govern
ment and measures that need to be taken by the management of indivi
dual industrial firms. The two groups will be discussed separately in the 
sub-sections that follow. 

6.1. Government Measures 

Measures recommended here should provide the practical means of en
couraging and promoting technological innovation among Greek manufac
turers and should help create an atmosphere in which fears of the risks 
that innovations entail would be balanced out by a sense of the necessity 
of innovation as the only means of survival in the competitive environ
ment of the EEC. Our proposals concern institutional facilities for mini
mising enterpreneurial risks and administrative policies through which the 
implementation of the innovative process may be discretely directed. 

6.1.1. Infrastructure 

The Greek industrial infrastructure does not encourage technological 
progress. In this respect Greece is unique among EEC countries in which 
the institutions sponsoring the technological progress of their respective 
national industries are not only well-established but enjoy priority atten
tion on the part of the state. 
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To modernise the country's industrial infrastructure the Greek Govern
ment needs to set up an authority designed to help individual enterprises 
develop their own technology base by providing assistance in the deve
lopment, design and production of new proprietary products and by 
sharing the financial risks involved in innovative ventures. The authority, 
which from here on will be referred to as the «Product Development Au
thority», will be described in detail in Chapter 7. 

Apart from this Authority, a representative body or bodies of professi
onal engineering opinion should be created within the modernised infra
structure to advise the Government and to influence industrialists on mat
ters concerning industrial policy. The proposed Authority may also serve 
this purpose in addition to its main function, while the operation of tech
nical universities should be reviewed and modernised to fill this need as 
well. 

Manufacturers must be induced to show greater concern for the quality 
of their products. Drawing on practices established in other countries, the 
practice of attaching a «Quality Label» on Greek products should be 
adopted to force manufacturers to improve their technology as a response 
to the additional competitive pressures created by the use of the Label. 

6.1.2. Climate for Progress 

It was stated in Section 4 that technological innovation in industry can 
take place only when the risks involved in innovation are balanced out by 
businessmen's confidence in steady business conditions. Such conditions 
do not exist in Greece at present. The frequent changes in industrial po
licy in recent years have created an atmosphere of uncertainty and the 
government will have to reconsider its policy-making process to remedy 
the situation. Future policy decisions should be made with the need for 
mutual trust between the government and industry in mind, so that busi
nessmen, being confident that the government is safeguarding their inte
rests, may assume the risks of technological expansion. In the future, 
policies affecting industrial trading conditions should be formulated on a 
planned basis and changes during the plan period should be avoided. In 
exceptional cases where such changes cannot be avoided, they should be 
discussed with industry representatives well ahead of their coming in 
force so as to allow industry to take measures to protect its operating 
results. 

5 
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Apart from the economic factors, prestige often plays an important role 
in decisions affecting industrial innovation and in many countries govern
ments have created prestigious schemes to which industrial enterprises 
are admitted in recognition of their innovative achievements. The deserv
ing enterprises are then allowed to use some distinguishing insignia on 
their products and on their letter-head, conspicuous flags on their buil
dings, etc. In some countries, admission to such schemes entails practical 
advantages, such as tax allowances and preferential access to loans. 

Whatever the details of such schemes, the role they can play in cre
ating a climate conducive to innovation has proved to be important and 
the Greek Government should consider the idea. To suit Greek conditi
ons, the institution of Advanced Technogy Enterprises (ATE) should be 
promoted and awards ceremoniously announced and given wide publicity 
by the media on important national holidays. The criteria for granting 
such awards should be the degree of originality and the quality innovati
ons made in products, production methods or management techniques. 
The Product Development Authority proposed in the previous sub
section could devise the rules and judge the merits of applications for 
awards. 

6.1.3. Financial Measures 

The policies affecting the availability of capital for industrial develop
ment need to be drastically revised in the light of the higher technology 
requirements described in Section 4. Although the needs of some of the 
more significant ventures could be met in the future by the Product Deve
lopment Authority under its risk-sharing schemes, the bulk of Greek in
dustry will remain dependent on more conventional sources of funds for 
financing their technological advance. For this purpose, the practices of 
ETVA and ETEVA must be subjected to close scrutiny and modernised. 
Also, the operation of the Greek Stock Exchange should be improved, so 
that it may play a more active role in creating opportunities for small 
investors to participate in the technological development of industry. For 
this purpose, the U.S. scheme of Small Business Investment Companies 
should be studied and venture capital societies created with government 
assistance. 

To ensure steady growth and to remove the risks stemming from finan-
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cial instability pointed out in Chapter 2, the unfavourable equity-to-debt 
ratio prevailing in Greek industry needs to be brought more in line with 
the practices of the EEC countries. All new industrial legislation should 
be drafted with this in mind. 

Selective tax allowances should be considered as an additional incen
tive to encourage innovative investments. Specially favourable concessi
ons may be granted to innovative companies as a means of directing in
dustrial development toward the preferred technologies. Investments de
signed to improve the productivity of labour should be particularly favo
urably rated in granting tax allowances in order to encourage efforts at 
modernising production. Profits derived from sales of products entirely 
engineered by the manufacturers themselves without any technology im
port could be exempted from taxes altogether for specified periods of 
time. At the same time, it should be made possible for entrepreneurs and 
shareholders to claim losses incurred from investing in such products 
against their personal tax liabilities, so as to induce them to show greater 
willingness to take the risks involved in innovation. The Product Deve
lopment Authority could be the arbiter in granting the «Innovative Com
pany» status. 

Finally a re-structuring of borrowing facilities for trade is needed, in 
order to put an end to the financial dependence of traders on the manu
facturers whose products they distribute and, in this way, to make manu
facturers' resources available for investment in technological develop
ment and industrial growth rather than in finished products sitting on tra
ders' shelves. 

6.1.4. Market Opportunities 

The present practice of government departments and public corporati
ons awarding contracts on an international basis to the lowest bidders 
should be revised in favour of using public procurements to assist the 
development of Greek technology. To this end, all procuring authorities 
should set up small groups of engineers to study how Greek manufacturers 
could best benefit from the technical requirements of their organisations. 
These groups should be independent of both the technical and the purch
asing departments of the authorities concerned and should report directly 
to the executives responsible for procurement policy. Independently of 
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the activities of these groups, technical and procurement departments 
should consider alternative ways of procurement, such as placing of deve
lopment contracts followed by closed bids for regular hardware contracts. 

The government should also study the possibility of modernising admi
nistrative procedures in its own departments as well as in those of public 
corporations as a potential stimulus to industrial development. For exam
ple, the government Organisation and Methods specialists could study 
government accounting and administrative systems as well as those of 
public corporations with a view to up-dating existing procedures through 
the use of common units of hardware which could then be designed and 
manufactured by Greek firms. Many routine office duties, such as filing, 
the handling of correspondence and similar activities, could be treated in 
this way to provide a steady flow of stimuli for technological progress. 

To alleviate the limitations of the home market, the government should 
improve the competitiveness of Greek exporters by establishing an Export 
Guarantee Authority. By providing short-term credits to foreign buyers, 
the Authority would free exporters from the present disadvantage they 
suffer when competing against manufacturers from countries where ex
porters enjoy such support. Apart from assuring the exporter that he will 
receive early payment, the transfer of export risks to the Authority would 
encourage a greater number of entrepreneurs to engage in foreign trade. 
The Authority could also perform a supervisory function, making sure 
that only products of certain minimum quality are exported and that a 
respectable image of Greek products is built abroad. 

6.1.5. Training 

The quality of technical education needs to be improved and its orien
tation changed so that it may focus more closely on the practical needs of 
industry. Facilities for the professional training of industrial personnel 
should be increased in numbers and quality and a greater number of pe
ople should be encouraged to attend. Courses, conferences and seminars 
on industry-related subjects should be more numerous. International 
events on industrial and business management, on production engineering 
and on advanced technologies should be organized by Greek professional 
associations and speakers of international reputation should be invited to 
participate. 
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6.1.6. Bureaucracy 

The government approach to the administration of industry should be 
reviewed. Bureaucratic practices should give way to simple purposeful 
measures. The services of management consultants of international repu
tation should be obtained for suitable proposals. The staffing of posts in 
direct contact with industry should receive particular attention and only 
business-minded people should be appointed. 

6.2. Measures to be Taken by Industry 

The deficiencies in the performance of Greek industry have already 
been discussed in Sections 2 and 4. In this sub-section we shall, therefo
re, only summarise what has already been said and state explicitly what 
may have only been implied. 

6.2.1. Technology Base 

So far, Greek industry has been operating with minimum technological 
knowledge, limiting its activities to the reproduction of products designed 
elsewhere and has, therefore, lagged behind EEC industry. Since the abi
lity to innovate ahead of competition is the only guarantee of long-term 
survival and since innovation is not possible without a sound technology 
base, Greek industry has to improve its technology base. To this end, 
future licensing agreements should involve the transfer of technology ra
ther than the transfer of trademarks, and agreements should be made 
only with licensors prepared to cooperate on this basis. But above all, 
individual companies have to invest in design and development facilities 
and employ properly qualified engineers able to develop original techno
logical know-how, which will allow them to innovate on their own initi
ative in quick response to the competitive pressures they will have to 
face. 

6.2.2. Quality of Management 

In order for Greek firms to manage to survive in the EEC environment, 
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the efficiency of Greek manufacturers will have to become comparable to 
that of their EEC counterparts. The management of Greek firms will 
have to learn to run their business on the basis of set annual objectives 
rather than in the casual manner which seems to prevail at present. 

To achieve results comparable to EEC levels of performance, all ma
nagement functions will have to be carried out with greater accuracy than 
so far and overall control will have to be exercised to ensure that high 
standards of performance are maintained at all times. Senior managers 
will have to free themselves from routine tasks which occupy most of 
their time at present so that they may be able to exercise overall control. 
For this purpose, there will have to be greater delegation of responsibili
ties within the management structure of Greek enterprises and the ap
pointment of executives to middle positions will have to become an esta
blished practice. 

Emphasis will have to be placed on improving the level of performance 
for all management functions discussed in Chapter 2. However, the pro
ductivity of labour and financial resources must be a matter of prime con
cern. Better labour management and the introduction of more efficient 
tools will become increasingly important as the rate of increase of labour 
costs becomes higher as a result of Greece's accession to the EEC. Fi
nancial resources will have to be concentrated on narrower ranges of 
products and on a deeper penetration of the market as the force of com
petition increases. 

Traditional, passive marketing methods will have to be abandoned in 
favour of modern aggressive marketing strategies so as to create new 
markets and to increase Greek industry's share of the existing ones. New 
attitudes toward product quality and reliability as regards deliveries also 
need to be adopted along with the systematic development of markets. 

Last but not least, the financial strength of Greek companies needs to 
be improved and equity must account for a far greater part of total capital 
employed so that surpluses may be used for re-investment and for sustai
ning growth rather than for servicing the firms' debts to the banks, as is 
the case at present. 
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7. THE PRODUCT DEVELOPMENT AUTHORITY 

Our analysis of the performance of Greek industry and of its future 
prospects indicates that the lack of indigenous technology is one of the 
main obstacles in the way of satisfactory future development. It was ob
served that, to remedy the situation, corrective action will have to be 
taken by industry but that, at the same time, the character of such action 
and the present state of Greek industry requires that the government ta
kes parallel action by offering suitable assistance to make technological 
innovation more attractive to industry. To this end it was felt that the 
government should adopt an approach well-established in many industri
alised countries, namely, that of providing a combination of technical and 
financial aid through a development authority designed to help Greek 
firms to overcome the technical problems encountered in the develop
ment of new products, while at the same time assuming part of the finan
cial risks involved. It was suggested, therefore, that government should 
launch a new infrastructural body which might be appropriately named 
the Product Development Authority. In this section we shall describe the 
manner in which the Authority should apply itself to the task. 

7.1 Principles of Operation 

The terms of reference of the Product Development Authority (PDA)1 

should be to promote the development of technological knowledge at the 
level of industrial enterprises. As this can be effectively done only 
through the design, development and production of marketable products, 
the PDA would best perform its function by providing assistance to indi
vidual manufacturers endeavouring to innovate in their products, their 
means of production and their marketing practices. 

1. None of the existing Institutions operates autonomously and on the same principles as 
the proposed Product Development Authority. We, therefore, believe that the PDA should 
be established as a new autonomous, business-oriented unit. 

-71 -



Because of the inherent dependence of Greek industry on imported te
chnology, this assistance should be available not only in cases of original 
product development, but also where original improvements to products 
based on foreign technology are concerned. It should also be available 
both to established manufacturers and to those starting a new business. 
An essential condition for PDA support should be the presence of some 
element of innovation making a tangible contribution to the technological 
and business knowledge of the manufacturer. 

To serve its purpose the PDA should possess engineering development 
facilities to assist with the technical work of its clients and have access to 
capital resources for its risk-sharing function. Cooperation with clients 
would be either on the basis of their requests or at the PDA's own initi
ative in pursuit of long-term policies aimed at directing Greek industrial 
development toward a particular direction. 

The PDA should be able to provide technical assistance through all 
stages of the development process, from the conceptual design of a 
product to the final production drawings, the setting of specifications and 
the adoption of the appropriate manufacturing method. 

However, such assistance would not need to cover all stages of the 
development process for each particular product; it might well apply only 
to certain stages of this process when so requested by the client. 

Cooperation between the Authority and the manufacturers can take the 
form of designer teams composed of engineers of both parties working at 
the premises of the manufacturer and backed by the facilities of the Au
thority. In cases where a client's product development facilities are ina
dequate, work may well start at the premises of the Authority but will 
then have to be continued at the manufacturer's plant as soon as his 
facilities are brought up to the required standard. The establishment or 
up-dating of the manufacturer's development facilities would be one of 
the conditions of contract between the two parties. 

Because of its status as a government agency, the Authority will be in 
a position to request assistance from UNIDO or other international in
stitutions in order to support, in particular circumstances, the joint teams 
of engineers with the services of international experts. It could also re
quest of UNIDO or some other organisation to assist the PDA in obtaining 
the necessary equipment and in setting up its laboratories and workshops. 

To ease the financial burden involved in innovation, the PDA would 
have to assume part of the financial risk that each venture entails. This 
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could take many forms, as shown by the ample examples of such practi
ces on the part of industrial development authorities in other countries 
which the PDA could use as a model. 

The simplest approach to sharing the financial risks of innovation is 
through joint ventures where the Authority and the manufacturer share 
the cost of a project on a fifty-fifty basis until it becomes viable. Then 
the Authority sells its holding in the new product to its partner. If the 
project is a failure, the manufacturer loses only half of the total funds 
invested. If the project succeeds, the Authority recovers the costs plus 
the market value of its holding. Another way is for the Authority to buy 
the project from the manufacturer in its early stage of development, i.e. 
to provide the development capital required, and to lease it back to him 
for development and exploitation. When the product reaches the market, 
the manufacturer may sell it as the exclusive licensee and pay royalties to 
the Authority. He may also purchase it back any time he wishes. Recir
culating loans are another well-known method, used to finance the pro
duction and marketing of unproven products. According to this concept, 
no interest is charged until the product proves to be viable and then the 
capital is retained by the borrower to finance future production. Related 
to the concept of recirculating loans is the practice of financing the manu
facturing of pre-production models of expensive complex items by the 
Development Authority. If the project succeeds, the manufacturer repays 
the capital. If it fails, his debt to the Authority is written off. 

Part of the risk of innovation is the cost of developing a market for the 
new products and the PDA should, therefore, also provide, on a consulta
tion basis, information on markets and assistance in developing a market 
for each product. The systematic promotion, in cooperation with the Hel
lenic Export Promotion Board, of new industrial products based on pro
prietary Greek technology should, therefore, also be one of the PDA's 
functions. Because of the inevitable dependence of Greek industry on 
imported technology, the PDA should also be in a position to advise cli
ents on the possibility of contacting foreign manufacturers interested in 
licensing agreements. 

All PDA activities should be coordinated within the framework of the 
long-term policy of strengthening Greece's indigenous technology base. 
The practical steps towards this goal would be periodically re-defined in 
the light of changing technological and market conditions. For this purpo
se, the PDA would need to possess a good data base obtained through 
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periodic surveys and the constant monitoring of world developments in 
the technology and related markets. 

The PDA might also be assigned some secondary functions and be in
strumental in the implementation of a few other suggestions made in the 
course of this study. It could, for example, manage equipment develop
ment contracts for the government and public corporations, should it be 
decided that public procurements were to be better exploited for the ad
vancement of Greek inustry in the future. Also, should the idea of Ad
vanced Technology Enterprise (ATE) awards be taken up, the PDA 
could act as the judge of the contest. Similarly, the PDA would be quali
fied to determine on behalf of the tax authorities a firm's eligibility for 
the Innovative Company status, as suggested in Chapter 6. Finally, the 
PDA could also serve as the focal point of activities related to the promo
tion of advanced technology in Greece as discussed in Section 4. 

7.2. Organization 

To give the reader a clearer idea of the way in which the PDA is inten
ded to function, a tentative organisation chart is shown in Fig. 7.1. The 
diagram shows that the Authority would consist of five functional depart
ments (four production departments plus an administration office) and six 
service units, most of them serving several departments. The heads of 
the departments would be responsible to the Chief Executive who, in 
turn, would be responsible to the Board of Directors. 

Of the four production departments, Product Development and Innova
tion Assistance would constitute the core of PDA's activities. Product 
Development would be the centre of technical assistance and Innovation 
Assistance would perform the risk-sharing function. Product Develop
ment would function through its Product Design facility, consisting of a 
team of qualified development/de sign engineers, engineering laboratories 
and workshops. The Proposals Evaluation unit would be at the centre of 
operations of the Innovation Assistanse department. The Contracts Ma
nagement unit would monitor the progress of all assistance contracts en
tered into by the Authority. 

Initially, the PDA should concentrate its technical assistance on the 
balancing industries* only, but should in due course extend it to al 

1. See Section 3 and Figure 3.1. 
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branches identified in Section 3. Risk-sharing assistance, on the other 
hand, should be available to all branches right from the start, though it 
would not need to be accompanied by technical cooperation. 

The remaining two production departments would function on a con
sultative basis. The Technology Advisory Services department would 
advise manufacturers on the availability and character of sources of tech
nology abroad and would assist the relevant government departments 
with the administration of the ATE1 and Innovative Company schemes. 
It would also be responsible for programmes related to its role as a focal 
point for advanced technology-related activities. The Commercial Ser
vices department would provide marketing and sales information upon 
the manufacturers' request. The services of both departments would be 
available for a fee, while the information at their disposal would of course 
also be available for PDA policy planning and operational decision
making purposes. 

An important source of background information will be the Technology 
Data Bank which the PDA should establish as a matter of priority to 
overcome the serious lack of technological information in the country. It 
was hoped that laying the foundations of the Data Bank could be part of 
this project, but the task proved too big to be accomplished within the 
given time and with the resources available. A suitable methodology for 
creating a Data Bank was, however, developed and could be used by the 
Authority. Details will be found in Appendix C2. 

The last of the five functional departments would be in charge of finan
cial and personnel management and of the legal aspects of the PDA's 
operations. Publicity and public relations should also be one of the re
sponsibilities of this department. Publicity, in fact, would be the most 
important activity of this department during the first phase of PDA's ope
rations. 

The Chief Executive will be responsible for organizing a series of pro
jects within the framework of policies defined by the Board and accor
ding to industry requirements and market conditions. His second major 
responsibility will be to sell PDA services to potential clients and to ob
tain resources for PDA's risk-sharing function. 

1. See Section 7.1. 
2. Although the procedure for creating a suitable Data Bank is described in Appendix C, 

the Data Services of EOMMEX or EL ΚΕΡΑ could possibly be organised in such a way as 
to serve the information needs of the PDA. 
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The Board of Directors should be small, consisting say of seven mem
bers. Three members could be appointed ex officio to represent the inte
rests of the government and another three members could be appointed 
from the industrial community on the basis of personal merit. The se
venth member should be the Chief Executive. The Board would meet 
only twice or three times a year to review progress. Once a year, the 
Board would review the targets, operational results and financial position 
of the PDA as reported by the Chief Executive and would re-define poli
cies when necessary. For purposes of efficiency, the Chief Executive 
should alone have full executive responsibility. 

Ideally, the Authority should be established as a public corporation and 
should operate on a profit basis. The profit motive would ensure that the 
Authority operates efficiently, since the results would directly contribute 
toward an expansion of its activities. If this arrangement were not acce
ptable within the framework of Greek public administration, then the lo
gical alternative would be for the PDA to be one of the satellite organisa
tions of the Ministry of National Economy or of the Ministry for Rese
arch and Technology. 

7.3. Programme of Work 

In the previous sections we established that the function of the PDA 
should be to assist manufacturers in developing their own technology 
base and that this should be done through PDA support for and/or spon
sorship of the design and manufacture of innovative products. We also 
concluded that initially the PDA should give priority to projects concer
ning the balancing industries1, but that other branches depending on the 
same technologies should not be entirely ignored. Then, in Chapter 5, we 
proposed a number of programmes which the PDA could follow with re
spect to particular branches. However, it was not possible to establish 
priorities as regards our proposals, as these depend on a number of fac
tors outside the scope of this study. It was left, therefore, to the PDA 
itself to analyse these factors at the beginning of its operations and to 
formulate its own programme of work on the basis of our proposals and 
the results of its own investigations. 

1. See Section 3 and Figure 3.1. 
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TABLE 7.1 

The Staff of the Product Development Authority 

Managing Director 
Secretary 

Product Development 
Chief 
Engineers 
Technicians 
Secretaries 

Innovation Assistance 
Chief 
Evaluation engineers 
Evaluation assistants 
Contract engineers 
Contract assistants 
Secretaries 

Technology Advisory Services 
Chief 
Data bank officers 
Data bank assistants 
Secretaries 

Commercial Services 
Chief 
Marketing officers 
Marketing assistants 
Sales officer 
Sales assistants 
Secretaries 

Administration 
Accountant 
Legal officer 
Personnel officer 
Public relations officer 
Secretaries 

1st. Year 

1 
1 

1 
3 

1 

1 

1 

1 
3 
1 

1 
3 
X 

1 

1 
1 
1 

2nd Year 

1 
1 

1 
6 
6 
1 

1 
2 
1 
1 

2 

1 
1 
3 
1 

1 
3 
X 

2 

1 
1 
1 
1 
2 

3rd Year 

1 
1 

1 
6 
6 
X 

1 
2 
2 
1 

X 
2 

1 
1 
6 
1 

1 
X 

X 

1 
X 

2 

1 
1 
1 
1 
2 

indicates staffing but of unpredictable numbers. 
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Since staff requirements reflect the nature of the work performed, Ta
ble 7.1. was prepared to describe the way the PDA's operations can be 
expected to develop. 

As the preparation of a programme of work will be the first task of the 
Authority, the Product Development and Commercial Services depart
ments as well as the Data Bank will have to be staffed early so as to 
assemble the information necessary for the management to decide upon 
the programme to be pursued. A senior officer in the Innovation Assi
stance department will also be needed from the beginning to prepare 
estimates of the size of funds the PDA will need for its risk-sharing inv
estments. He will also be needed to assist the Managing Director with the 
related negotiations. In the Administration department, a Public Relations 
officer will be required early in the project in order to make the availabi
lity of PDA's services and their character widely known. 

It is more difficult to estimate the extent of PDA's operations in the 
second and in subsequent years, since much will depend on the nature of 
the work programme to be agreed upon during the first year. However, 
the activities of the Product Development department can be expected to 
double in the second year, since, by that time, the development laborato
ries and the workshops should become operational. With the technical 
facility established, applications for assistance should start coming in 
during this year and, therefore, the Innovation Assistance department will 
have to be fully staffed. With the Data Bank well advanced by then, 
Technology Advisory Services and Commercial Services should become 
available to the clients. Increased support from the Administration 
department will also be needed in the second year. 

Assuming that PDA's policies and programme of work will be ready in 
the first year, the question of its risk-capital will have to be settled early 
in the second year to allow the risk-sharing operations to start. The funds 
could be obtained from the National Budget either in the form of a grant 
or on the basis of agreed borrowing capacity. An initial sum of between 
Drs. (1980) 100 and 200 million will probably be needed. 

As for PDA's growth in the third year, it can only be assumed that it 
will be the Product Development and Innovation Assistance departments 
that will grow most, since they will be the main pillars, upon which the 
whole PDA structure will rest. 

An estimate of PDA's operational costs based on the foregoing descri
ption will be found in Appendix D. 

- 7 9 -



8. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS 

On the basis of the foregoing discussion, the main conclusions and re
commendations of this study are as follows: 

— In its present state, Greek industry is very vulnerable. Competition 
from foreign manufacturers under full EEC membership will expose some 
40% of Greek industrial firms to the serious risk of having to go out of 
business. Only a little over 30% can be regarded as reasonably safe. 

— Four factors are the main causes of this weakness, namely, the lack 
of indigenous technology, the imbalance of Greece's industrial structure, 
the low level of equity characteristic of Greek firms and their outdated 
management practices. To achieve some improvement, a change of atti
tudes in industry and the modernisation of the country's industrial infra
structure are necessary. 

— In order to develop indigenous technology, Greek industry will have 
to use imported technology more creatively in the future than it did in the 
past. Future licensing agreements1 should be negotiated on the basis of 
technical cooperation rather than merely involve transfers of manufac
turing information. Imported technology, however, will remain an impor
tant source of know-how. 

— To correct the imbalance of Greece's industrial structure, branches 
dependent on skills in precision engineering and in the plastic and elec
tronic technologies need to be particularly encouraged. Machine con
struction, the packaging industry and industrial controls are recommen
ded for accelerated development to achieve this end. 

— The financial structure of enterprises will have to change in favour 
of greater equity participation in company capital to create an adequate 
financial base needed to cope with the greater capital requirements of the 
technologically more sophisticated products. 

— New management techniques along with a more dynamic approach 

1. See D. Kazis and C. Perrakis, Licensing and Industrial Development: The Case of 
Greece, KEPE, Athens 1984. 
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to business are needed in order to increase the productivity of resources 
and to generate adequate income for re-investment in the design and 
production of»technologically more advanced products. 

— The current outlook of financial institutions and their conditions for 
granting industrial loans are an effective barrier to the technological ad
vancement of industry. New criteria for granting loans to technology-
oriented industries must be set. The assistance available from ETVA and 
ETEVA is not sufficient for this purpose. 

— Existing infrastructural facilities are inadequate. In particular, facili
ties for sharing the financial risks of innovation, such that are found in all 
industrialised countries, are missing in Greece altogether. Nor does the 
country's infrastructure offer any form of technical assistance to innova
tive entrepreneurs. A new authority is, therefore, needed to fill the gap. 

— Apart from establishing a Product Development Authority, the go
vernment should use public procurements to promote the development of 
original technology in Greece to a greater extent than in the past. The 
government should also use various «prestige» schemes to induce greater 
penetration of technology in Greek industry and to encourage efforts at 
improving the quality of Greek industrial products. The government must 
also endeavour to create an atmosphere of greater industrial confidence. 
Without such confidence innovation is not possible. 

>; 
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TABLE A.l 
Branch Ratios (Year 1977) 

Structure of capital 
(% of TA) 

FA % 
ST % 
LA % 
NW % 
D % 
CL % 

Credit control 
CA/CL times 
LA/CL times 
ST/NCA times 
CL/NM % 

Financial performance 
P/CE % 
P/S % 
S/CE times 

Technical performance 
S/FA times 
S/NCA times 
S/ST times 

Labour management 
W/S % 
TA/W times 

TA -
FA 
ST 
LA 

Food 

GR 

32 
34 
32 
23 
17 
60 

1,16 
0,58 
3,40 

219 

2,5 
2,3 

1,1 

3,2 
10,8 
3,1 

8,7 
12,2 

Total Assets 
Fixed Assets 
Stocks 
Liquid Assets 

UK 

50 
17 
30 
55 
4 

27 

1,75 
1,00 
0,75 

55 

15,6 
7,0 
2,2 

3,4 
n.a. 
10,8 

17 
4,6 

1 

Beve
rages 

GR 

40 
28 
30 
31 
15 
53 

1,08 
0,56 
6,44 

172 

1,7 
2,0 
0,85 

2,14 
19,6 
3,08 

7,2 
16,1 

NW -
D 
CL 

UK 

73 
20 
15 
68 
20 
21 

1,80 
0,77 
1,20 

30 

15,0 
15,5 
0,95 

1,35 
7,5 
9,5 

9,8 
14,0 

Texti
les 

GR 

39 
20 
36 
30 
24 
45 

1,32 
0,82 
1,47 

148 

1,40 
2,73 
0,52 

1,34 
3,80 
2,51 

19,1 
10,0 

- Net Worth 

UK 

41 
37 
27 
69 
4 

28 

2,61 
1,15 
1,06 

47 

11,6 
6,6 
1,62 

3,67 
4,68 
6,00 

29,5 
3,21 

Pla
stics 

GR 

35 
22 
40 
32 
22 
50 

1,30 
0,85 
1,50 

154 

4,0 
5,0 
0,75 

2,1 
5,3 
3,5 

15,0 
8,7 

- Long Term Liabilities 
- Current liabilities 

UK 

55 
16 
28 
60 
10 
38 

1,66 
1,12 
0,79 

67 

13,6 
11,8 

1,30 

1,7 
5,3 

6,0 

31,0 
3,96 
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Chemi
cals 

Basic 
Metals 

Metal 
Pro

ducts 
Machi

nery 

Elec
trical 

Equip
ment 

Motor 
Indu
stry 

GR 

41 

21 

33 

39 

17 

43 

1,24 

0,76 

1,94 

111 

0,75 

0,94 

0,80 

1,92 

7,39 

3,79 

UK 

48 

19 

32 

54 

9 

35 

1,68 

1,07 

0,95 

67 

12,4 

8,9 

1,40 

2,4 

3,5 

5,8 

GR 

39 

33 

22 

30 

25 

35 

1,58 

0,64 

2,61 

88 

5,3 

6,2 

0,85 

2,13 

6,52 

2,59 

UK 

39 

21 

39 

62 

6 

29 

-2,15 

1,40 

0,70 

47 

8,6 

6,1 
1,45 

3,0 

3,9 

5,7 

GR 

25 

21 

39 

32 

9 

59 

1,22 

0,66 

2,60 

186 

4,4 

5,6 

0,83 

3,29 

6,73 

2,55 

UK 

40 

31 

33 

60 

12 

32 

2,10 

1,00 

1,00 

50 

15,0 

11,5 

1,30 

2,6 

3,7 

3,9 

GR 

20 

31 

47 

30 

15 

56 

1,38 

0,84 

1,44 

183 

0,7 

1,26 

0,56 

2,78 

2,71 

1,83 

UK 

32 

33 

36 

59 

8 

33 

2,25 

1,07 

0,86 

60 

15,0 

8,8 

1,70 

4,3 

3,4 

3,9 

GR 

30 

24 

38 

33 

17 

49 

1,30 

0,77 

1,76 

150 

loss 

loss 

0,62 

2,04 

4,40 

2,44 

UK 

33 

31 

34 

60 

8 

32 

2,30 

1,15 

0,95 

59 

15,0 

9,0 

1,65 

3,5 

3,6 

3,8 

GR 

41 

16 

46 

24 

52 

23 

2,42 

1,73 

0,48 

96 

0,14 

0,41 

0,37 

0,93 

1,28 

2,40 

UK 

37 

34 

32 

41 

5 

34 

1,96 

1,04 

1,20 

68 

16,1 

8,4 

1,90 

4,0 

5,3 

3,6 

10,5 17,5 10,2 27,0 13,0 35,0 12,9 29,5 15,0 32,0 26,2 30,0 
11,8 6,3 12,7 3,45 9,4 3,6 14,3 3,45 10,7 3,60 10,4 3,15 

CA - Current Assets (LA plus ST) S - Sales 
NCA - Net Current Assets (CA minus CL) W - Wages and salaries 
CE - Capital Employed WR — Wage rates 
Ρ - Profits 
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APPENDIX Β 

MANAGEMENT FUNCTIONS 

Quality of plant 

Production methods 

Utilisation of plant 

Financial strength 

Financial stability 

Sales performance 

Labour productivity 

Production management 

Profitability 

Productivity of capital 

gr: Greece. 
uk: United Kingdom. 

TERMS OF BUSINESS RATIOS 

FAgr/TAgr 

FAuk/TAuk 

LAgr/TAgr 

LAuk/TAuk 

(S/FAW 

(S/FA)uk 

NWgr/TAgr 

NWuk/TAuk 

, N W χ / N W \ 

V D + C L V VD+CL/uk 

(S/ST)gr 

(S/ST)uk 

(W/S)uk WRgr 

(W/S)gr W S 

(TA/W)gr WRgr 

(TA/W)uk WRuk 

(P/S)gr 

(P/S)uk 

(S/CEV 

(S/CE)uk 
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Remarks: 
1. The concept of «Quality of Plant» is based on the fact that plants using comparable 

technology require comparable investment regardless of the country in which they are loca
ted. Lower fixed assets, therefore, indicate simpler technology. 

2. Net worth as a percentage of total assets is a legitimate measure of the level of protec
tion creditors' loans enjoy in a business, i.e., it is an indicator of the safety of lenders' 
money. This ratio should be considered together with financial stability. 

3. The ratio used for assessing production methods would best be related to work-in-
progress but such data are not available. As a nearest proxy, the ratio LA/ΤΑ is used, but 
this is certainly open to criticism. Probably, it would have been better not to include 
Column 2 in Table 2.2 and it still can be excluded without affecting the validity of the Table 
and the ensuing argument. 

TABLE B.I 

Ratios of Greek and British Wages (1977) (WRuk/WRgr) 

Food processing 

Beverages 

Textiles 

Plastics 

Chemicals 

Basic metals 

Metal products 

Machinery 

Electrical equipment 

Motor industry 

4.0 

3.8 

3.3 

3.6 

5.0 

3.0 

4.0 

4.2 

3.5 

3.9 
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APPENDIX C 

DATA BANK 

Information is at the root of every innovation. As the main theme of 
this study is industrial innovation, the sources of industrial information 
available in Greece came under scrutiny in the course of the study and it 
was concluded that the scope and availability of information will have to 
increase in the future if the needed innovations are to be realized. It was 
felt, therefore, that an information centre should be created where world 
trends in technological change and its effect on industrial development at 
large would be monitored and information gathered, on the basis of which 
the recommendations of this study could be realistically implemented. 
Since it was also recommended that the implementation should be the 
responsibility of a new infrastructural authority, created to the purpose, it 
was considered appropriate that the centre should be situated within its 
structure as one of its departments1. It was envisaged that the centre 
should be organised as a bank of data on innovative products launched in 
industrial countries and reported in the business press and that stored 
information should be arranged for easy retrieval. 

Problems of adequate information flow were anticipated to emerge right 
from the beginning of the project and the incorporation of a data bank in 
the project was planned. The plan was to establish the rudiments of a 
data bank at KEPE with a view to transferring it later to the authority 
entrusted with the implementation of the study's recommendations. The 
plan unfortunately proved impractical due to limited resources and initial 
problems in developing an appropriate methodology. Finally, the data on 
only a few selected branches were processed to serve the immediate ne
eds of the study. The method which was eventually developed and used 
has proved to be entirely practical and effective and should be used in 

1. However, the Data Services of EOMMEX and ELKEPA could possibly be organised 
so as to serve the information needs of the PDA. 
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the future to establish the bank when the necessary resources become 
available. 

The method is based on information contained in nearly 20,000 clip
pings from the Technical Page of the Financial Times which the U.N. 
consultant collected for his professional records over the past 10 years. 
The Page, which appears daily, consists of reports on new technologi
cally advanced products and, as the paper aims at a broader readership 
among businessmen, regardless of their technical orientation, the reports 
cover the entire spectrum of existing technologies. 

The products are reported under about 180 classified headings and for 
the purposes of the data bank it was first decided to reduce this number 
by grouping together reports oriented towards the same or related mar
kets, regardless of their original classification. By following this appro
ach, market and technology linkages were established and the headings 
reduced to about one third of their original number. Then, under each 
new heading, individual reports were classified by their market and tech
nological information and arranged on a three-digit basis into technology 
and market-oriented groups. Finally, the frequency at which each group 
was reported was noted and interpreted as a trend indicator. 

Reports were further classified by secondary technologies to complete 
the picture of skills needed for the development of specific industrial 
branches. Finally, particulars of the innovative manufacturers referred to 
in the reports were recorded in their respective three digit groups as po
tential sources of technology which could be contacted in the future by 
Greek manufacturers. 

Information collected by the bank and arranged according to the above 
method would serve all aspects of industrial development, ranging from 
the formulation of industrial policy by the government and of business 
strategies by entrepreneurs to the selection of potential licensors abroad 
and the planning of vocational training programmes at home. 

To arrange the information in the bank for quick access, the data were 
recorded on specially designed cards. A sample item on Textile Mach
inery will be found in the Annex to this Appendix. The data in the sam
ple indicate that in recent years technological development in this branch 
concentrated on machinery for making fabrics and on equipment to con
trol the quality of products (see «Categories» cards). Within these two 
groups (see «Systems») most of the technical development realised had to 
do with the construction of finishing machinery (C.5.) and the intro-

- 8 7 -



auction of devices for controlling the quality of performance (D.2.). 
Within these areas, the data further indicate that proofing (C.5.1.) and 
printing (C.5.2.) techniques as well as the equipment used for controlling 
knitting machinery (D.2.1.) are undergoing the most rapid change. Taken 
together, the «Product» and «Technology» cards indicate that advanced 
know-how in precision engineering and good expertise in chemical and 
electronic engineering are needed to take advantage of the identified 
trends. 

Finally, the last card («Sources of Technologies») informs us that in 
ring frame spinning, (A. 1.1.) for instance, three firms in England and one 
in West Germany have recently released information on the improve
ments made to their products and that they could be potential sources of 
up-to-date technology. 

Instead of using cards, the data could be stored in computer memory. 
The bank has a sufficiently large base to justify it. Additional coding ne
eded to retrieve information to answer inquiries could be derived simply 
by extending the three digit code of the card index to five digits and 
routines could be devised for technology-related cross referencing which 
would add to the bank's usefulness. 
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TECHNOLOGIES 
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SOURCES OF TECHNOLOGIES 

A. 1.1. Pyrene, Ridgeway, Iver, Bucks SLO 9JJ, England, Tel: (735) 
651812. 
Monsanto, 10 Victoria Street, London SW1H ONQ, England, Tel: 
(1) 222-5678. 
Degussa, Postfach 2644, D-6000 Frankfurt 1, West Germany. 
R.J. Hamer, Miles Road, Mitcham, Surrey CR4 3YB, England, 
Tel: (1) 648-2064. 

A. 1.2. Prodorite, Eagle Works, Wednesbury, West Midlands, England, 
Tel: (21) 556-1821. 
Marubeni-Komatsu, Padgets Lane, Reditch, Worcs B98 ORT, En
gland. 
Le Carbone-Lorraine, BP 31, rue Jean Jaurès 92231, Gennevilli-
ers, France. 

A. 1.3. T. Goldsmith, Initial House, 150 Field End Road, Eastcote, Mid
dlesex, England, Tel: (1) 868-1331. 

A. 1.4. KnitMesh, KnitMesh House, Sanderstead Station Approach, 
South Croydon, Surrey CR2 OYY, England, Tel: (1) 657-0921. 
Johnson Matthey, Orchard Road, Royston, Herts, England, Tel: 
(763)44161. 
Max Murray, PO Box 56, Hightt, Victoria 3190, Australia. 
F.J. Edwards, Islington Park Street, London Nl, England. 

A.2.1. Ect. 
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APPENDIX D 

RESOURCE REQUIREMENTS 
PRODUCT DEVELOPMENT AUTHORITY 

1st Year 

Personnel 
1 Managing director Drs (1980) 2,000,000 
2 Department chiefs 
3 Development engineers 
4 Senior technical 

officers 
4 Junior technical 

officers 
1 Public relations 

officer 
6 Secretaries 
1 Driver/handyman 

Equipment 
Office furniture 

6 Typewriters, 6 calculators 
1 Copier, 1 Car 

Operating costs 
Rental (450 m2) 
Heating, etc. 
Subscriptions 
Travel 
Car costs 

3,000,000 
3,600,000 

4,000,000 

2,800,000 

1,200,000 
2,400,000 

350,000 

Drs (1980) 

1,500,000 

1,600,000 

1,500,000 
750,000 
500,000 

1,200,000 
300,000 

15% contingency 

1st Year total Drs. 
(1980) 

19,350,000 

3,100,000 

4,250,000 

26,700,000 

4,000,000 

30,700,000 
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2nd year 

Personnel 
1 Managing director 
4 Department chiefs 
7 Development engineers 
6 Senior technical 

officers 
6 Junior technical 

officers 
6 Technicians 
1 PR/personnel 

officer 
1 Accountant/legal 

officer 
8 Secretaries 
1 Driver/handyman 

Equipment 
Additional furniture 

3 Typewriters, 3 Calculators 

Operating costs 
Rental (900m2) 
Heating, etc. 
Subscriptions 
Travel 
Car costs 

Risk capital 

Drs (1980)2,000,000 
6,000,000 
8,400,000 

6,000,000 

4,200,000 
3,000,000 

1,200,000 

1,200,000 
3,200,000 

350,000 

Drs (1980) 

1,500,000 
1,300,000 

3,000,000 
1,500,000 

650,000 
2,000,000 

300,000 

35,550,000 

1,800,000 

7,450,000 

44,800,000 
15% contingency 7,000,000 

200,000,000 

2nd Year total Drs 251,800,000 
(1980) 

•j 

- 9 9 -





BIBLIOGRAPHY 

Advisory Council for Applied Research and Development. Industrial In
novation. HMSO, 1979. 

American Management Association. Innovation — Key to Marketing 
Progress. Proceedings (June 20-22, 1962; Dec. 28-29, 1964; Fall 
1966). 

Berger, Susanne and Piore, Michael J. Dualism and Discontinuity in In
dustrial Societies. Cambridge University Press, 1980. 

Blankstead, Michael. The Risk Business. Hagell, Watson and Vieney, 
Ltd. London:, 1979. 

Bryce, Murray D. Policies and Methods for Industrial Development. 
New York: McGraw Hill, 1965. 

Business International S.A. Business Crossroads of Three Continents. 
Research Report. Geneva, 1977. 

Business Ratios. Electronic Manufacturers: Business Ratios Report. 
London, 1975. 

Capron, W.M. Innovation and Change in Regulated Industries. Brook
ings Institution, 1971. 

Centre National des Recherches Sociales. La Condition Industrielle à 
Athènes: Etude Sociogeographique. Athènes, 1970. 

Cody, John; Hughes, Helen; Wall, David (eds.). Policies for Industrial 
Progress in Developing Countries. Washington: World Bank, 1980. 

Corfield, K.G. «Product Design» in Industrial Strategy Topics. HMSO, 
1979. 

Federation of Greek Industries. The Greek Industry (annual issues). 
Financial Times. Electronics: The Market to 1980. International Manage

ment Report. London, 1978. 
Greek Ministry of Industry. Development of the Economic Status of 

Greek Industry. Athens: Ministry of Industry, 1979. 
Journal of Political Economy. «The R & D Factor in International Tra

de». Feb. 1967. 

-101 -



D.C. Heath & Co. Industrial Development: Concepts and Principles. Le

xington, Mass., 1974. 

Hummen, Wilhelm. Greek Industry in the European Community. German 

Development Institute, 1977. 

I.L.O. Products, Technology and Income Distribution. I.L.O. Technical 

Paper, 1972. 

Kazis, D.A. and Perrakis, C. Licensing and Industrial Development: The 

Case of Greece. Athens: KEPE, 1984. 

Kaynor, R.S. and Schultz, Konrad S. A Practical Guide to Industrial 

Development. New York: Praeger, 1967. 

Mackintosh Publications. «Microelectronics into the 80's». London, 1979. 

Mandelbaum, Κ. The Industrialization of Backward Areas. Oxford: Blac

kwell, 1961. 

Marsden, K. «Progressive Technologies for Developing Countries» in Jol

ly, R., Kadt, E., et al. (eds.). Third World Employment. Penguin 

Books, 1973. 

Mezerik, Arrahm G. Industrialization of Underdeveloped Countries. New 

York: International Review Service, 1968. 

North American Conference on the Social Implications of Industrializa

tion and Technological Change. Industrialization and Society. Chi

cago, 1960. 

O . E . C D . Gaps in Technology: Analytical Report. Paris: O . E . C D . , 1971. 

O.E.CD. Interfutures. Facing the Future, Paris, 1979. 

Pavitt, Keith (ed.). Technical Innovation and British Economic Perfor

mance. The Macmillan Press Ltd., 1980. 

Pomfret, R.W.T. Trade Policies and Industrialization in a Small Country: 

The Case of Israel. Tübingen: J.C.B. Mohr (Paul Sieback), 1976. 
Skoumal, S. and Kazis, D. Greek Electronic Industry. UNIDO Report. 

Athens: KEPE, 1974. 
United Nations. Major Issues Arising from the Transfer of Technology to 

Developing Countries. New York: U.N., 1975. 
United Nations Committee on Economic and Social Affairs. Processes 

and Problems of Industrialization in Underdeveloped Countries. 
New York: U.N., 1955. 

UNIDO. Industry and Development». Wien, 1978. 
UNIDO. International Flows of Technology, Industry 2.000, New Per

spectives. Wien, 1979. 

- 102-



UNIDO. International Trade in Industrial Products. Industry 2.000, New 
Perspectives. Wien, 1979. 

Vaitsos, C. «Patents Revisited: Their Function in Developing Countries» 
in Cooper, C. (ed.). Science, Technology and Development. Lon
don, 1973. 

Walker, W.B. Industrial Innovation and International Trading Perfor
mance. Greenwich, Connecticut, J.A.I. Press, 1979. 

Wood, G.E. British Industries: Comparison and Performance. McGraw 
Hill, 1976. 

- 1 0 3 -





IN THE SAME SERIES 

1. K.P. Prodromidis, J.N. Anastassakou. The determinants of Greece's 
commodity trade 1961-1978. Athens, 1983. 

2. Th. K. Katsanevas. Industrial relations in Greece: The institutional 
framework and collective bargaining. Athens, 1983 (in Greek). 

3. G. Katsos and N. Spanakis. Industrial protection and EEC member
ship: Analysis and measurement of the degree of protection of the 
Greek manufacturing industry during the pre- and post membership 
periods. Athens, 1983 (in Greek). 

4. D.A. Kazis, and C.I. Perrakis. Licencing and industrial development: 
The case of Greece. Athens, 1984 (in Greek). 

5. A. Gana, in association with Th. Zervou. Pharmaceuticals: Level of 
prices and policy. Athens, 1984 (in Greek). 

6. L. Athanassiou. Income distribution in Greece. Athens, 1984 
(in Greek). 

7. J. Lekakis. Economics and air quality management in the greater 
Athens area. Athens, 1984. 

8. N. Tsoris. The financing of Greek manufacture. Athens, 1984. 
9. D. Yannakopoulos. The Greek marketing system of meat and live 

stock. Athens, 1984 (in Greek). 
10. Brij Pal Singh. The Impact of tourism on the balance of payments. 

Athens, 1984. 
11. J.G. Vartholomeos. Interindustry effects of public expenditure, 

Athens, 1984 (in Greek). 
12. D. Katochianou, in association with Evm. Theodori-Markoyiannaki 

and Aik. Sykara. Spatial-sectoral analysis on Greek manufacturing. 
Athens, 1984 (in Greek). 

13. C. Carabatsou-Pachaki. The market of vegetables in view of Greece's 
entry to the EEC. Athens, 1984 (in Greek). 

14. V. Economopoulou. Empirical analysis of the cost factors determi
ning the formulation of the prices in the Greek manufacturing in
dustry. Athens, 1984 (in Greek). 

- 1 0 5 -





Printed in Greece by: 
K. MIHALAS S.A., Athens 
Tel. 67 24 512 - 67 12 700 















•••••••••••••••••a aaaaaaaaaaaaaaaaaaaaaaaa·········· ·• 

-- ·· · • • · • • · · · · • · • · · • • • • · · • · • • · · · • · · jaa 
•••••aaaaaaaaaaaaaaaaaaaaaaaaaaa- i··· 

•••••••••••••••a·· · · · · • • · · · · · · · • · · · · · · • · · · • · · · • • • ' .aaaa 
-- aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa' · · · • • aaaaaaaaaaaaaaaaaaaaaaaaaaaa·

1
 aaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaaaaaa <····•·· 
• • a a a a a a a a a a a a a a a a a a · · · · · · · ' jaaaaaaaa 
• • • • • • • • • • • • • • • • • • • • • • η · · ' .aaaaaaaaa 
• • • • • • • • • • • • • • • • • • • • • • • • a ' aaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaar a·········· 
aaaaaaaaaaaaaaaaaaaaaaa· •••aaaaaaaaa 
«•••••••••••••••••••••a J I M · · · · 
• ••••••I Jill·!··· 

i M i i i i i i · · · · · ' u n u m 
• • • • • M » · · · · · · · · · · · ' · • · · • · · · · · • · · • · 
•••••«•••«•••••••••r « •••••••ι·· 
Ι· · · · · · · · · · · · · · · Β · Ι · · • · • • · · · · · · · · • · • 

• •••••••••I· < •••••••••••> 

·•· ·•••·•· · 
•••· · • 

· · · • 
· · · · · · · · · • ·· 

••••••••a········· 
•········ 
•••••••••••••••••a a a a a a a · · 
•a······· --
I········ 
•••••••••••••••ι·· 
••aaaaaaaa········ 
• a················ _ _ 
• • · • • · • · • · · · » » • » • • · • 
•••••a············ --··· 
I········ I I H 
···•· ·•· 
• · · · · · · 
• • · · · · ··· · 

· • 
• aaaaaaaa········· 

· · • · · · · · · · · ·· 
· · • • · · 

ι · · » · · · · · · · · · · · · · 
· • • · • · · · • · • 

ι········· · • • 
•aaaaaaaaaaaaaaaa· 
••••••I··········· 
•aaaaaaaaaaaaaaaa· 
•aaaaaaaaaaaaaaaa· 
·•······ 
••a·········· 

· · • •••••••••••••••••a 

ι··· 
••••••••••••••••a »·•·•··•·•···•··•·· 
aaaaaaaaaaaaaaaa' .•····•·•·····•·•··· 
aaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaa« 

·••·<> < • · • • • • • • • · • • • · • • • • • • 
a aaaaaaaaaaaa· <••••·••·••·••••··•••· 

• > • · ^••••••aaaaaaaaaaaaaaaa 
• · • • • • ' ' • • • • • • • • • • • » • • • • • • • • I · 

• • • • • • • • • a · · · · • · · · • » 
>·••••> «·····•·••·····•••···•· 

aaaaaaaaaaaaa» · >•••·« 
•·•••·•·> • • · · M l 

••• • • • • • • • • • • • a . •••••aaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaa. '••••••••••••••liait 
aaaaaaaaaaaaaaaaa ί ΐ · · ι · ι ι ι » · η ι ι · Η 
aaaBaaaaaaaaaaBaaa ^aaaaaaaaaaaaaaaaa 

aaaaaaaa····· « • · · · · · · · · · · · • • · • 
aaaaaaaaaaaaaaaaaaa. aaaaaaaaaaaaaaaa 

•••aaaaaaaaaaaaa····» aaaaaaaaaaaaaai 
aaaiaaiaaa···········, -•••••aaaaaaaa· 
•••••••••••••••a······ '••••••••aaaaa 
• • • • • • • • • • • • • • • • • • • • • • Β i············ 

•••••••••••••••••a •••••••••aaaaaaaaaaaaa. 
- aaaaaaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaa taaaaaaaaaaa 

••aaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaa· 

aaaaaaaaaaaaaaaaaaaaaaaa·· aaaaaaaaai 
aaaaaaaaaaaaaaaaaaaaaaaaaa. -aaaaaaaa· 
aaaaaaaa··················· '••••···· 

••aaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaa «aaaaaaa 
•aaaaaaaaaaaaaaaaa 

aaaaaaaaaaaaaa 
•aaaaaaaaaaaaa 
iaaaaaaaaaaaaa 

aaaaaaaaaaaaaaa 
- aaaaaaaaaaaaa 

•aaaaaaaaaaaaaaaaa 
laaaaaaaaaaaaaai·· 
•••••••••••••••••a 
•••••••••••••••••a 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • λ aaaaaa 
••••••aaaaaaaaaaaaaaaaaaaaaaaak *••••• 

aaaaaaaaaaaaaa·········. aaaa 
aaaaaaaaaaaaaaaa· <••· 

••••••••••a·•••aaaaaaaaaaaaaaaa·· '•· 
• ••••••••••••••••••aaaaaaaaaaaaaa· «a 
••••iaaaaaBaaaaaaiaaaaBBaaaB«BBaaa· · 

· · · • • • · • • · · •••••aaaBl 
• asBBaa· aBaaaaaa····· · ·••· 
• ••••••••••I •••••BB ΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒ 
••••••••••aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
• •••aaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaa 
ΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒΒ····················· 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • · · • • 
••••••••••••••••••••••••••••••••••••••••••••••aaaaaaaaa· 
• •••••••••••••••••••••••••••aaaaaaaaaa aaaaaaaaaaaaaaaaa· 

• aaa aaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaaa a· 
••••••••••••aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
• aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaa 
••••••••••••••••••••••••••••••••••••••••••••••aaaaaaaaa· 
••••••••••••••••••••••••••••••••••••••••••••••aaaaaaaaaa 

aaa • · · • • • • • • • · • • • • • • • • • • · • • · · • • • • • · • •••••••••••••••••••• 
BBiaaaaaaaaaaiaiiBaaaBiiaaaaaaaaaaaaaaaaaaii············ 
aaaaaaaaaaaaaaaa···············••••••••••••••••aaaaaaaaa 
aaaaaaa··········!··················· aaaaaaaaaa aaaaaaaa a 

iaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaaa aaaaaaa aaaa aaa a aaaaaa a aaaaaaaaa aaaaaa a aaaaaa aaaa 
aaaaaaaaaaaaa··············*·············•••••aaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaaaaaaaa•••••••••••••••aaaaaaaa········· 
Β Β · · Ι β Β Β Β Ι Ι Ι Ι Ι · · · Ι · · · Ι Β Β Β Β Β | β Β · Ι Μ Ι Β Β Ι Ι Ι · Ι Β Ι » Ι Ι Β Β Β Η Β · Ι 
•••••••••••••••••••••••••aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
aaaaaa············ ••••••••aaaaaaaaaa 
aaaaaaaaaaaaaaaaa· aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa •••••••••••••••••• 
•••••••••••••••••a aaaaaaaaaaaaa····· •••••••••••••••••• 
•aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa • • • • · • • • • • • · · • • • • • 
•aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaa···· 

•••••••••••a······ · · · · · • · • · · · · · · · · • • • · • · · · • · · · · · • • • · · • 
•••••••••••••••••a aaaaaaaa·········· aaaaaaaaaaaaaaaaaa 
•••••••••••••••aaa • • • • • • • • • • • · · • • • • • •••••••••••••••••• 
•aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaa·« ·•••••••••·••••·•· 
aaaaaaaaaaaaaaaaa· aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•••••••••••••••••a • • • • • • • • • • • • • · • • • • • • • • • • • • • • • • · • • • • · 
•••••••••••••••••a aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 

•aaaaaaaaaaaaaaaaa aaaaaaaa·········· • · • • • · • • • · • · • • • • • • 
•••••••••••••••••a aaaaaaaaaaaaaaaaaa •••••••••aaaaaaaaa 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•••••••••••••••••a • • • • • • • • • • • • • · • • • • • • • • • • • • • • • • · • • • • · 
•••••••••••••••••a aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•••••••••••••••••a • • • • • • • • • • • • · • • • • • •••••••••••••••••• 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaa· 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•••••••••••••••••a • · · • • • • • • • • • • • • · • • • • • • • • • « • • • • • • • • • • 
•aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
••••«••••••••••••a •••••••••••••••••• ·••·•••••••••••••• 
aaaaaaaaaaaaaaaaaa aaaaaa············ ·•····••··•···•••• 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa ••aaaaaaaaaaaaaaaa 

•••••••a········aaaaaaaaaaaaaaaaaaaaaaa······ 

••••••••••••••••••••••••••••••••••••••a······ 
••••••••••••••••••••••••••••••••••••••••••••a 
• aaaaaaaa a · · · · · • 

••••••••••••••a··· •aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•••••••••••••••••a • • • • • • • • • · • • • · • • • • • • • • • • • • · • • • • • • • • • 
•••••••••••••••••a aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•aaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•«aaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa 
•aaaaaaaaaaaaaaaaa · · · · • · · · · • • · · · • · • • ••aaaaaaaaaaaaaaaa 

• • • • • • • • · · · · • · • • • • ·••·•·•·•·•·•·•••• •·•••·•••••••••••· 
•••••••••••••••••β ·················• aaaaaaa··········· 
aaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaa aaa· 

aaaaaaaaaaaa·· 

aaa a · ··•· · · 
• •BBaaaaaaaaa asaaaBaaaaaaaaa 

· · • • • · « a u a a a a · · 
· · · • · · • · · · • • · · • · · · · · • · • · · · · · • • · · · · · • 

•ΒΒΒΒΒΒΒΒΒΑΒΒ·ΒΒΒΒΒΒ·ΒΒΒΒΒΒ··Ι····Ι·ΙΒΒΒΒΒ··· 
•••••••••••••••••a 
••••••••••••••••••••••••••••aaaaaaaaaaaaaaaaa 
••••aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
•••••••••••••a aaaaaaaaaiaaaaaaaBaaaaaaaa 

a a · · · · · • · • · · · · ··•·•··•··· 
•aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaai 
•aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa' 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ι 
•aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
• •••••••••••••••••••••ri············«········· 
• • • • • « • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ι 
• ••••aaaaaaaaaaaaaaaaaaaaaaaaaaaaaa ••••aaaaaa 
••••••••••••••••••••••••••••••••••••••••••••a 
••••••••••••••••••••••••••••aaaaaaaaaaaaaaaaa 
••••••••••aaaa······························· 
•aaaaaaaaaiaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ι 
• •••••••••••••••••••••••••••••••••••••••••••a 
••••••••••••••••••••••••••••aaaaaaaaaaaaaaaaa 
•aaaaaaaaaaaaaaaa· 
• •••••••aaaaaaaaaaaa · · aaaaa 
•aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa········· 
••••••••••••••••••••••••••••••••••••••••••••a 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
•aaaaaaaaaaaaaaaaaaaaataaaaaaaaaaaaaaaaaaaaaa 
• •aaaaaaaaaaaaaaa •••••aaaaaaaaaaaaaaaaaa aaaaa 
• aaaiBBa aaaa aaaaaaaaa 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • a * 
••••••••••••••••••••••••••••••••••••••••••••a 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • a · 

••·•·•••··••·•••·•••·••••·••··•••·•·••••·•·•· 
••••••••••••••••••••••••••••••••••••••••••••a 
B « a i a a « i i i a a a a B a a a a a a a a a a « « a a B a a a H i a a a a a a a a 
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
• ••••••••••••a aaaa aaa a aaaa aaaaaaaaaaaaaaaaaaa 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • a ' 
••••••••••••••••••aaaaaaaaaa················« 
· Β Β · · Β · • • • • • • • • • • • • • • • • • • • · · · • • • • • · • • • • • • • • • • 

• • · • · • • · • •••••••• ·•··••••·• 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • « • • • • • • • • ι 
•••••••••••••••••••••••••••••••••••••••••••••I 
••••••••••••••••••••••••••••••••••••••••••••«I 
•••••••••••••••••••••••••••••••••••••••••a··· 
••••••••••••••••••••••••••••••••••••••••••••a 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • β • • • • • • • • • · • · • • • 
• · ·····•••··••· 
••••••••••••••••••••••••••••••••aaaaaaaaaaaa· 
••••aaaa··········· ••••••••••••aaaaaaaaa 
• • • • • • • • • • • • • • ι ••••••••aaaaaaaaa 
••••••••••••••••••••••••••••••••••••••••aaaaa 
• •••••«••••••aaaaaaa··············· •·•··••••· 
••••••••••••••••••••••••••••••••••••••••••••a 
• ··•··•••·•···•·•·•·········•··•··•··•·-- -
••••••••••••••••••••••••••••••••••••••a 
BaaaaaaaaaaaaaaaaB· aaaaaaaa········· 
• ••••aaaaaaaaaaaaaaaa························ 
•••••••••••••••••a 
• ••••••••••••••••••••••••a •••aaaaaaaaaaaaaaaa 
••••••••••••••••••••••••••••••••••••••••••••a 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I · · · · 
•••••••••••••••••••••••••••••••BaBBaaaaaaaaaa 
aaaaaaaaaaaaaaaaaa··························· 
••••••••••••••••••••••••••••••••••••••••a···· 
aaaaaasaaaaaaaaaaasaaaaaaaaaaaaaaaaaaaaaaaaaa 
••••••••••••••••••••••••••••••••••••••••••••a 
aaaaaaaBaaaaaaaaaaaaaaaaaaaeaaaaaaaaaaaeaaaea 

•••••••• ·••••••••···••·•••> 
••••••••••••••••••••••••••aaaaaaaaaaaaaaaaaaa 
•aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
• • aaaa aaaa aaaa aaa aaaaaaaaaaaa aaaaaaBaaaaaaaa a •••••••••••••••••••••••••••••••••••••••••••aa 
• ••••••••••••••••••••ΒΒΒΒΒββ ••••aaeaaaa 
•••••••••••••••••••ΒΒΒΒΒΒΒΒΒΒΒΒΒΒβΒΒΒΒΒΒβΒΒΙΒ 

a 
•••••••••••••••••Β 

aaaaaaaaaaaaaaaaaaaa··············••«·•·•· 
•••••••••••••••••••••aaaaBaaaaaaaaaaaaaaaaaae 
•••••••••ΒΒΒΒΒβΒΒΒβΒΒΒΒΒΒΒβΒβΒΒΒΒΒΒΒΒΒΒβΒΒΒΒΒ 
•aaaaaaaaaaaaaaaaaaaa··••••••aaaaaaaaaaaaaaaa 
•••••••••aaaaaaaBaaBBaaaaaaaaaaaBBaaaaaaaaaaa 
aaaaasasaaaaaaasaaaaaaaaaaaaaaaaaaeaaaeaaaaaa 
ΒΒΒΒΒΒΒΒΒβΒβΒΒΒΒΒΒΒΒΒβΒβ·····ΒΒΒΒΒβΒΒΒΒΒΒΒΒΒΒ 
••••••aaaaaaaaaa····························· 
••••••••••••••••••••••••••••••••••••••••••••a 
••••••••••••••••••••••••••••••••••••••••••a·· 
•••••••••••••••••••••••••••••••••a··········· 
•••••••••••a aaaaaaa····················· 
••••••••••••••••••••••••••••••••••••••••••a·· 
• ••••••••••••••••••••••••••••••••••••••••••a· 
••••••••••••••••••••••••••••••••••••••••••••β 
• ••••••••••••••••••••••••••••••••••••••••••a· 
•••••••••••••••••••••••••••••••••••••••••••a· 
••••••••••••••••••••••••••••••••••••••••••••a 

aaaaaaaa· 
aaaaaaaa· 
aaaaaaaa· 
aaaaaaaa· 
••••aaaa· 
••·•·•·•· 
••••••••a 
••••••••a 
••••••••a 
••••••••a 
••••••••a 
••••••••a 
••••••••a 
••••••••a 
••••••••a 
••••••••a 
••••••••a 

•••••••a· 
••••••••a 
••••••••a 

···«•·••· 
••••••••a 
••••••••a 
••••••••a 
•••··••·· 
••••·••·· 
· · • · · · • · • 
••••••••a 
••••••••a 
••••••••a 
••••••••a 

••••••••a 
••••••••a 
••••••••a 
•••·••·•· 

·•·•••••· 
••••••••a 
••••••••a 

••••••••a 
••••••••a 
••••••••a 
••••••••a 
••••••••a 

••••••••a 

••••••••a 
••••••••a 
•••••a··· 
••••••••a 
••••••••a 
••••••••a 
aaaaaaaa· 
•aaaaaaa· 
aaaaaaaa· 
aaaaaaaa« 
aaaaaaaaa 
aaaaaaaa· 
aaaaaaaaa 
••••••••a 

••••••••a 
••••••••a 
··•••··•· 
••·••···· 

aaaaaaaaa· 
-aaaaaaaaa 
aaaaaaaa· 
aaaaaaaa· 
aaaaaaaa· 
aaaaaaaa· 
aaaaaaaa· 
••••••••a 
•·••••••· 
•aaaaaaa· 
••••••••I 
••••••••I 
•«•••aaaa 
••••••••a 
laaaaaa·· 
•••••aaaa 
aaaaaaaaa 
aaaaaaaaa 
aaaaaaaaa 
aaaaaaaBi 

aaai 
•••••••a· 
aaaaaaaaa 
aaaaaaaaa 
aaaaaaaaa 
aaaaaaaaa 
aaaaaaaaa 
aaaaaaaa· 
aaaaaaaa« 
aaaaaaaa« 
aaaaaaaa« 


