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Abstract 

The issue of (sectoral) contribution to growth is usually handled in the literature with some type of 

growth-accounting decomposition. The "state of the art" was established by Abramovitz (1956) and 

Denison (1967). Since then the literature has diversified considerably. The present paper uses this conven

tional growth accounting framework to explain the declining importance of the agricultural sector in the 

Greek economy. Agricultural sector contributions to overall growth are investigated using time series 

data for the period 1950-1990. The results reveal that capital accumulation, export contribution and 

import penetration along with the effects of "appropriationism" and "substitionism" are significant varia

bles in explaining the declining importance of agricultural activity. In addition, the Common Agricultural 

Policy (CAP) and since 1986 the pressures for international liberalization of the agricultural product 

markets, have been leading to the further contraction of the agricultural activities. (JEL Ql 1, 013) 

1. Introduction 

Recent evaluations of the sectorial performance of the Greek economy1 

have focused their attention on the non-agricultural sectors as the key-leaders in 
the economy. These evaluations have significant short- and long-run implica
tions for the agricultural population. Economic theory, as well as case studies, 
indicate that the agricultural sector is less flexible than other economic sectors in 
adjusting to changing economic conditions2. The shift of agricultural workers to 
urban areas has confirmed the hypothesis of "labour overflow". On the other 
hand, the Common Agricultural Policy (CAP), and since 1986 the pressures for 
international liberalization of the agricultural products markets (GATT in 
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Punta del Este and in Brussells), have been leading to the further contraction of 
the agricultural activities. As a result, additional economic, political and finan
cial pressures are applied on the government so that goods can be supplied at 
affordable prices on the one hand, on the other, cheap credit and a reasonable 
income secured to agricultural workers in order to prevent from shifting to other 
activities. In addittion to these policies, industries with agricultural sector lin
kages have to establish their activities near rural areas thus providing comple
mentary employment to agricultural part-timers. 

Studies of the changing market shares of the sectors in the Greek economy3 

provide an interpretation for the historical shift from agricultural to non-
agricultural sectors. With a view to "structural transformation model", govern
ment policies have been oriented towards the industrialization and expansion of 
the non-agricultural sectors and especially that of the services sector4. This 
explanation, however, provides only limited insight into the forces that have 
produced the diverse changes in market shares across sectors. 

The purpose of this paper is to identify commonly accepted or yet unknown 
factors which may explain the declining contribution of the agricultural sector to 
the overall growth of the Greek economy. 

The paper is organized as follows. Firstly, changes in agricultural contribu
tions to the overall growth of the economy are decomposed into four parts and 
the observed differences by sector are being discussed. Contributions to growth 
are estimated for the agricultural and non-agricultural sectors for the historical 
period 1950-1990. Secondly, Ordinary Least Squares (OLS) are used to isolate 
sector characteristics that are statistically related to changes in gross domestic 
output in per capita terms. The results of both types of analysis provide evidence 
indicating that the differences in the economic performance of the agricultural 
and of its counterpart, non-agricultural sector, contribute to the determination 
of the declining importance of the first sector and to its reduced role in the future 
development of the Greek economy. 

2. Agricultural and Other Sector Contributions. A Growth-accounting 
Decomposition 

Agricultural contribution to the overall economy can be decomposed into 
four broad components: contribution to capital accumulation, to resources, to 
income distribution and to working population. Within each of these compo-
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nents, agricultural contributions may further be disaggregated into contribu
tions to the respective changes of aggregate variables of the economy such as 

— capital accumulation (C1) that stems from private (Cll) and public (C12) 
capital accumulation, 

— gross domestic product (C21), 
— total value of imports (C22) and exports (C23), 
— import penetration (C24) and disposable goods of the domestic market (25), 
— total active population (C3), and 
— real national income (C4). 

Let the share of a particular variable, that refers to agriculture (Xia), to the 
corresponding total value of the same variable in the economy (Xie) be denoted 
as wia. The annual rates of change of the variables Xia and Xie are denoted as 
ria and Ri, respectively. It can be shown5 that the contribution (Cia) of a given 
economic as well as demographic variable of the agricultural sector (Xia) to the 
annual rates of change (Ri) of the corresponding variable in the economy (Xie) 
can be estimated on the basis of the following relation 
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The first component of the agricultural contribution, i.e. the contribution to 
capital accumulation in the economy, serves also as a proxy variable for the 
production capacity of the sector in question. This capacity has been slowed 
down to a greater extent in the case of capital accumulation due to public 
investment in the agricultural sector. Nevertheless, in both cases (C11 and C12 in 
Table 1) there is a clear decreasing contribution of the capital accumulation in 
the agricultural sector to the realised rates of growth of capital accumulation in 
the economy. Thus, the rate of growth of the overall capacity, 23.4% in the 
fifties, can be explained by the respective contribution of agriculture by 12.1%. 
The realised rate of growth of the overall capacity by 0.3% in the eighties can be 
explained by the respective capital accumulation of the agricultural sector in the 
same decade by 9.3%. In the same way, the realised rate of growth of overall 
productive capacity that is due to private capital accumulation in the fifties 
(23.1%) is explained by 8.5% by the respective agricultural sector activities. In 
the eighties, the decrease in the realised rate of the productive capacity of the 
economy by -0.4% is due to the respective contribution of private capital 
accumulation in agriculture by 6.4% and in non-agricultural sectors by 93.6%. 
The contribution of capital accumulation, due to public investment in agricul
ture, to the respective accumulation in the economy in the period 1950-1970 was 
significant. However, there has been a notable decline in the agricultural capital 
accumulation, stemming from public investment, to the realised rates of the 
respective growth ofcapital accumulation in the economy. 

The second component of agricultural contribution, i.e., contribution to the 
realised rates of growth of gross domestic product (C21), of imports and exports 
(C22, C23), of import penetration of the domestic market (C24) and of rates of 
growth of available goods (C25), expresses the outcome of the allocation of 
investment among sectors as well as the policies, that were followed since 1962, 
with a view to integrating the Greek economy into the E.E.C. The contribution 
of agricultural exports to the realised rates of total exports experienced dramatic 
decreases during the past two decades, since agricultural contribution to the 
expansion of the GDP and to the availability of goods in the domestic market 
has also decreased. The contribution of agricultural exports by 66.9% in the 
fifties has been reduced to 24.3% three decades later. 

Imports of agricultural goods contributed at an insignificant and conti-
nously declining rate to the realised rates of imports in the economy. However, 
import penetration to the agricultural product domestic market has increased. 
Agricultural imports contributed by 20.2% to the increase of total imports by 
7.9% in the fifties, whereas the respective contribution to an annual rate of 
increase of total imports by 5.7% was 13.5% in the eighties. 
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The contribution of the non-agricultural sectors to the total values of 
imports and exports show the willigness to transform the economy to current 
demands. The growth of non-agricultural output explains to a large extent the 
realised rates of growth of GDP. Policies for rapid industrialisation, import 
substitution in the case of industrial goods and their export expansion have been 
nore or less justified by the increasing contribution of the relevant variable of the 
industrial sector to total exports earnings and the decreasing contribution to 
total import payments. However, import penetration, mainly in the market of 
industrial goods, has to some extent decreased recently. The non-agricultural 
sector contributed by 75.3% to the realised rate of growth of total import pene
tration (equal to 1.3%) in the fifties, whereas it contributed by 64.3% to the rate 
of increase (equal to 5.0%) of total import penetration in the eighties. 

The availability of goods in the domestic market (entry C25 in Table 1) in 
the se of agriculture corresponds to the expansion of its gross output and 
imports. Thus, available agricultural goods contributed by 47.0% in the fifties to 
a rate of increase of total available goods in the economy equal to 5.9% whereas 
in the eighties this contribution accounted to 22.8% for a rate of increase in total 
goods availability 2.7%. 

The third component variable, i.e., contribution to labour supply refers, in 
an indirect way, to problems of migration and labour mobility during the 
decades reported in Table 1. The contribution of agriculture to labour supply 
markets, other than its own, has continuously increased due to certain policy 
goals regarding the transformation of the economy. Thus, it seems that in the 
period 1950-1980 agricultural labour supply contributed to the urban labour 
markets at an aggregate rate of 14.9%. It must be noted that in 60's and 80's, due 
to migration and retirements, the rate of change of the total active population 
amounted to -0.1%. The existence of disguised unemployment in the agricultural 
sector and the phenomenon of labour "overflow" in the non-agricultural sectors 
along with the required policies due to Greece's accesion to the E.E.C. will lead 
in the years to come to further reductions of the economically active population 
in the agricultural sector. 

Finally, Table 1 shows the fourth component of agricultural contribution, 
i.e. the contribution to the realised rates of real national income. This contribu
tion is proportionally related to the contribution of the agricultural sector to the 
realised rates of G.D.P., exports and imports and of capital accumulation that 
were described previously. However, the agricultural contribution here is larger, 
in all decades reported, than its contribution to the rates of G.D.P., because of 
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the existence of subsidies. On the contrary, the contribution of the non-
agricultural sectors to the rates of change of real national income shows a close 
proportional relation with its respective contribution to the actual rates of 
growth of G.D.P. Thus, in the fifties the rate of growth of real national income 
by 8.8% was due to non-agricultural activities by 67.2%. 

The results of agricultural contributions over the period 1950-1990 are in 
accordance with the respective results of contributions in each of the four 
decades reported. Factors influencing the declining importance of the agricultu
ral sector can be identified in its minor contributions to the rate of change of 
G.D.P., as well as to the rate of change of capital accumulation and exportable 
goods. The four broad components of agricultural sector contribution to overall 
growth interact to determine the percentage change in per capita gross domestic 
product. 

• 

3. Theoretical Aspects 

The work of Kuznets and others has shown the importance of structural 
transformation as a key process for economic development (Kuznets, 1964; 
Chenery and Syrquin, 1975). In the later years agricultural economists lised that 
during have reatransformation a number of critical interactions occur between 
agriculture and the other sectors of the economy. The role of agriculture in the 
"structural transformation model" has been explored by Lewis. (Lewis, 1954; 
Ranis and Fei, 1961). The notion of a shortage phase in agriculture imposing 
severe constraints on the general development process appears in Lewis's struc
tural model. 

Dualism in growth has been generally applied to several economic variables 
of the agricultural sector other than the G.D.P. Eckaus (1955) identified dualism 
in production relationships between sectors. Boeke (1953) referred to dualism in 
consumption and savings patterns between agricultural workers and workers 
elsewhere in the economy. Baldwin (1966) identified differences between agricul
ture and other sectors in production and export possibilities. 

Johnston and Mellor provided the clearest statement of the role of agricul
ture in the "structural transformation model". "The evolution of the agriculture", 
they argued, "was driven by (1) the possibility of a substantial expansion of 
agricultural production with a constant or declining farm labour force (2) an 
income elasticity for food that is less than 1 and declining" (Johnston and 
Mellor, 1961, p. 567), and (3) "failure to expand food supplies in pace with the 
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growth of demand can seriously impede economic growth" (p. 571) through "a 
substantial rise in food prices leading to political discontent and pressure on 
wage rates with consequent adverse effects on industrial profits (and) invest
ment" (p. 573). 

There are no generally accepted models explaining the growth process and 
therefore no standard analytical framework that is appropriate for studies such 
as this one. In fact, the best approach possible is to use a very simple explanatory 
function framework. However, the various versions of "the structural transfor
mation model" of development imply a certain behaviour for the economic and 
demographic variables of the agricultural sector as well as specific relations with 
the other sectors of the economy. These implications are revealed by the findings 
of the present paper. In general the implications of the different versions of the 
-structural transformation model can be summarised by the following 
statements: 

Firstly, one has to keep in mind that the versions of the "structural trans
formation model" imply undoubtely resourses taken away from agriculture and 
consequently greater effects of the non-agricultural output on the realised GDP 
rates. The resources refer to investment and export earnings as well as human 
capital. Ranis and Fei (pp. 544-45) considered investment in agriculture critical 
to the prevention of their shortage phase and uniquely defined balanced growth 
as involving an allocation of investment between industry and agriculture that 
maintained constant agricultural to industrial terms of trade. However, trade 
liberalization has minimized the phenomenon of the shortage phase of the agri
cultural sector. 

Secondly, the different versions of the structural transformation model 
assume a transfer of labour resources from agriculture to the other sectors of the 
economy as development proceeds. Here, farmers are either being transferred to 
the other sectors of the economy or new entrants to the labour force are being 
absorbed by the industrial and service sectors more rapidly than before. 

Thirdly, from the existing versions of balanced or non-balanced growth of 
the agricultural sector it appears that there are no direct means of evaluating 
whether agricultural sector growth has contributed to or has slowed down 
development. 

Fourthly, the growth of agricultural productivity per worker, the declining 
share of agricultural labour to total labour force and the growth of per capita 
agricultural output have been accompanied by increasing labour skills and edu-

3 



138 

cation level in the agricultural sector. However, the "worker effect" on output is 
much more strong in the non-agricultural output. 

Finally, the version of the structural transformation model through the 
channels of the non-proportional growth implies certain means of integration of 
the agricultural sector in the national economy. The phenomena of "substitu-
tionism" and "appropriationism" are implied by the consideration of the non-
balanced growth models suggested by Eckaus (1955), Boeke (1953), Baldwin 
(1966) and others. Due to the market forces as well as to recent developments in 
biotechnology, non-agricultural sectors absorb agricultural output at diminish
ing and even negative rates. In the case of clothing, for instance, biotechnology 
(reblon and other non-agricultural synthetics) seems to have abolished interme
diate agricultural output. 

4. Analysis 

Theoretical discussions of the patterns of development7 in order to obtain 
critical estimates of the behaviour of certain variables through single equations 
or simultaneous systems of equations, utilise macroeconomic statistical data. In 
the quantitative analysis of agricultural economics, growth of output and 
income have been always considered implicitly, in accordance with the potential 
of statistical information and the implications imposed by the several versions of 
the "structural transformation model". As noted in the previous section there are 
no generally accepted models explaining the growth process and therefore no 
standard analytical framework that is appropriate for studies such as this one. In 
fact the best possible approach is to use a very simple explanatory function 
framework8. 

To test the hypothetical relationships for empirical validity, a set of sixteen 
measures or variables were selected. The data was provided by the National 
Statistical Service of Greece (NSSG) standard publications as well as by other 
sources (Bank of Greece). These variables refer to the period 1950-1990 and are 
expressed in real values (1970=100) in percentage terms. They represent mea
sures or proxies of factors that explain contributions of agricultural and non-
agricultural economic activities to the general activity (per capita product). Var
iables used to explain capital accumulation in the primary and industrial sectors 
include: the ratio of public and private investment to gross product in each 
sector and real interest rates, as credit policies were not uniformly applied 
between sectors during the period of analysis. The distribution of resources 
between the sectors is captured by the following measures: the ratio of gross 
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analysis by the presence of the terms of trade for the agricultural (TAS) and 
industrial (TBS) goods. The variables ADLT1 and ADLT2 denote demographic 
variables that capture the relative importance of literary in the sectors. 

5. Summary of Findings 

The results of regression analysis indicate that increase in nonfarm activity 
had a statistically significant relationship to the percentage change of per capita 
gross domestic product (table 2). Increases in aggregate economic activity draws 
resources and funds, through the transformation of the economy, away from 
agricultural sector. This conclusion is in accordance with the general theoretical 
aspects of the "structural transformation model". The larger the share of the 
industrial gross product to GDP the greater the effect on growth. The same 
holds true in the case of the terms of trade. Higher realised rates of growth of per 
capita domestic product are associated with better terms of trade of non-
agricultural goods. The greater nonfarm prosperity contributes significantly to 
the increasing rates of change of GDP and so does private non-farm investment. 
However, aggregate economic activity has grown together with higher real inter
est rates in the case of the industrial sector. Public investment in the agricultural 
sector seems to determine higher rates of change of per capita GDP. In the case 
of the industrial sector, private investment seems to be an important determi
nant. Increases in the number of uneducated active population engaged in indus
try (adlt2) have a larger negative impact on the realised rates of growth of the per 
capita GDP than the corresponding variable (adltl) of the agricultural sector. 
The findings in table 2 indicate that farm prosperity has an insignificant impact 
on the per capita GDP. However, with the exception of the terms of trade of 
agricultural goods, all other variables that refer to the agricultural sector in table 
2 may lead to the conclusion that agriculture still accounts for the increased rates 
of expansion of GDP. However, there do not seem to be any prospects. 

The demographic variables that refer to the educated and the non-educated 
active population in the sectors play their own role in the expansion of GDP. 
Government officers and other Committees made substantial efforts to improve 
the educational level of the population. However, the "worker effect", i.e., the 
special characteristics that are attached to the economically active population 
(allocative and input selection experiences)10 seem to be stronger in the case of 
industrial sector. As was noted previously, changes in the terms of trade in the 
case of agricultural goods are negatively related to changes in the overall growth 
of the economy. The opposite is true in the case of the terms of trade of indus-
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trial goods. This outcome undoubtly reflects the changing conditions and pros
pects for each category of goods in the international markets, where the greek 
economy is gradually integrated11. The results in table 2 indicate that changes in 
the overall rates of growth of the greek economy in 1950-1990 were influenced 
by the economic variables of the non-agricultural sector. 

In order to validate the earlier statistical results for later periods, the equa
tions in (3) and (4) have been reestimated for two separate periods, 1950-1970 
and 1970-1990. As it was expected, the results in table 2 reveal stronger non-
agricultural economic growth in the past two decades (80, 90) than in the pre
vious decades (60, 70). Possibly, the results can be attributed to the dramatic 
changes in the agricultural sector in 1960's (emigration, urbanisation) as well as 
in the 1980's (harmonisation to existing EEC policies and to changing interna
tional markets). Not surprisingly, the coefficients of each of the equations in 
these separate periods differ significantly12. 

Another factor that is explored in this paper and that determines the declin
ing importance of the agricultural sector in the greek economy refers to means of 
integration of the sector in the economy. As in other countries13, "substitution-
ism" of agricultural activities by non-agricultural ones and "appropriationism" 
of agricultural outputs are phenomena of economic transformation. These 
phenomena also appear in the case of Greece and they can be determined when 
searching for intersectoral transactions. Due to data limitations, our investiga
tion has been restricted to the period 1958-1977, since the available input-output 
tables refer to this period14. OLS applied on the equations15 of the type reported 
in table 3 yield certain results of intersectoral transactions. The variables which 
are of interest to this paper are the following. 
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Transportation and clothing present even poorer prospects from the point 
of view of agricultural output absorption. In the case of clothing, biotechnology 
(reblon and other non-agricultural synthetics) seems to have abolished interme
diate agricultural output. The "processing" sector (i.e., food and other indus
tries) also seems to move away from agricultural output, given the rates of 
absorption in table 3. The same holds true when agricultural output is consi
dered as part of the total intermediate inputs of the sectors in table 3 (col. 3). 
Wood again is an exception. Wood and leather are also sectors with good 
market prospects (col. 4), when private consumption is considered. However, 
when intermediate demand is excluded and public consumption, capital stocks, 
exports and imports are considered in final demand (col. 5) these prospects 
dissapear. 

According to table 3 (col. 6) an 1% increase in private consumption 
decreases the ratio of agricultural intermediate output to private consumption 
for goods of sectors such as wood, leather and transportation by 3.03%, 1.17% 
and 3.63%, respectively. In other words, agricultural output is not represented in 
value terms in the respective values of either private consumption (col. 6) or final 
demand (col. 7) for goods in the non-agricultural sectors. This phenomenon has 
been defined in the international literature16 as "appropriationism" of agricultu
ral output by the non-agricultural sectors. Due to biotechnology as well as to 
unequal terms of trade the diminishing usage of intermediate agricultural pro
ducts in the production process of the non-agricultural sectors reported in table 
3 (cols. 2, 3) reflects the effect of "substitutionism" of agricultural activities by 
non-agricultural ones. These phenomena in table 3 together with factors deter
mining agricultural prospects in table 1 constitute the main reasons for the 
declining importance of the agricultural sector in the greek economy. 

6. Concluding Remarks 

Certain important policy implications concerning agricultural activities can 
be drawn from this paper. Firstly, non-farm economic activity can be perceived 
as both a blessing and a curse. Industrial growth increases the rate of expansion 
of gross domestic output per capita. Undoubtedly, industrial growth increases 
the corresponding rate of growth of the agricultural sector but on a non-
proportional basis17. The industrial growth in output explains well the proposi
tion that resources have to be directed into this sector for its required invest
ment. These funds have to be allocated according to the contribution of each 
sector ouput to the realised rates of change of gross domestic product. However, 
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the identified decline of agriculture in no case means that policies encouraging 
the expansion of high elasticity agricultural goods should be abolished. The 
Common Agricultural Policy (CAP) has already taken into account the dynam
ics in the production and distribution of agricultural goods such as tropical 
fruits and fresh and frozen vegetables, among others whereas it has discouraged 
the production of "traditional" goods such as grapes and tobacco. 

Secondly, it has been found that export structure and import penetration 
constitute important determining factors explaining the diminishing importance 
of the agricultural sector. It appears that agricultural exports adjusted rather 
poorly to the changing international economic environment. The low quality of 
the supplied agricultural goods and especially their low degree of standardisa
tion, along with high transportation costs and constraints imposed by the Com
mon Agricultural Policy constitute additional factors that explain the declining 
share of the greek processed agricultural products in the international markets 
and the deterioration in their terms of trade. 

Finally, regression results for the period 1970-1990 more or less validated 
the above conclusions. Combined with results for the period 1950-1970, the 
findings imply that further expansion of non-agricultural activities should lead 
to higher and faster growth rates of the per capita gross domestic product. The 
deterioration in the terms of trade of agricultural goods in the international 
markets, the revealed increasing tendency in recent years for equalising real 
lending interest rates among sectors of the economy and, consequently, the 
observed shift of private investment from agriculture to non-agricultural sectors 
explain adequately the diminishing importance of agriculture in the greek econ
omy. However, a permanent move of credit institutions policies away from 
agricultural lending will have significant regional and national implications. In 
view of the declining importance of agriculture and its poor prospectives care 
must be taken for the economically active population employed in this sector. 
The establishment of non-agricultural activities in rural areas should be 
seriously taken into account in addition to action taken recently by the EEC to 
improve the standard of living of the residents in these areas in order to persuade 
them to remain there. 









Imports and exports: Constant values of imports and exports of agricultural goods are approxi
mated by the respective sum of constant values of imports and exports of 0,1,4 categories of goods 
of the Standard International Trade Classification (SITC) recorded in the publications of the 
National Statistical Service of Greece (NSSG). The respective values of imports and exports for 
industrial goods refer to the corresponding figures of the sum of values of 5, 6, 7 and 8 categories of 
goods in the same publications. 

Import penetration: It is defined by the ratio EISA (EXA+GDP1), where EISA and EXA refer to 
values of imports and exports of agricultural goods in contant terms and GDP1 refers to the gross 
agricultural output. A similar ratio applies to the case of industrial goods. 

Available goods: Defined by the sum GDP1+EISA-EXA in the case of agricultural goods, and by a 
similar sum of the corresponding variables in the case of industrial goods. 

Economic active population (P): Interpolated values have been used for the years in between 1951, 
1961, 1971 and 1981, where census data exist. For the years beyond 1982 extrapolated figures of the 
variables in question have been used. These extrapolated figures have been corrected properly given 
the statistical information recorded in the annual surveys of economic active population. 

Real income in each sector: Only agricultural income can be used in a direct way in the calculations. 
The other components of national income, i.e., wages and salaries and profits have been alloted to 
the industrial and services sectors according to the percentage distribution of these components 
derived from input-output data of the corresponding variables in these sectors. 

GDP: Gross domestic product of the national economy at factor cost and constant prices 1970. 
GDP1 for the agricultural sector and GDP2 for the industrial sector. 

IPK: Private gorss fixed capital formation for the economy at factor cost and constant prices 1970. 
IPK1 for the agricultural sector and IPK2 for the industrial sector. 

DPK: Public gross fixed capital formation for the economy at factor cost and constant prices 1970. 
DPK1 for the agricultural sector and DPK2 for the industrial sector. 

PEPA: Nominal weighted average interest rates for the agricultural sector divided by the deflator of 
accumulated private capital stock in agriculture. 

PEPB: Nominal weighted average interest rates for the industrial sector divided by the deflator of 
accumulated private capital stock in this sector. 



Footnotes 

1. See among others, Baltas and Sakellis (1984), Koutsoumaris (1977), Sakellis (1977), Livas 
(1983), Kintis (1985) and Sapounas (1991). 

2. Most of the studies listed above implicitly or explicitly refer to the dominance of the 
non-agricultural sector in the economy whereas the agricultural sector is treated as the residual of 
the analysis. 

3. Most of references mentioned in note 1. 

4. See Bacon and Karayiannis-Bacon (1980). 

5. See Ghatak and Ingersent (1984, pp. 27-28). 

6. Similar relationships can be defined in the case of the industrial and services sectors. 
However, at this stage of analysis the non-agricultural sectors are treated as the residual in estima
tions such as in (1). (100-Cia). 

7. See Chenery and Syrquin (1975), Chenery (1960), Kelley (1969), Milanovic (1987), Shio-
noya (1968) among others. 

8. Most of the empirical studies refer to these problems. See Landau (1986) for instance. 

9. For analytical definitions of the variables included in the equations (3) and (4), see the 
statistical appendix. 

10. For the effects of education on production, see Welch (1970). 

11. Already, since 1962, Greece has been closely related to the EEC, being its tenth member 
since 1981. 

12. Results of the analysis of covariance are based on the Hald (1962) test and are available on 
request. 

13. See Goodman, et at , (1987). 

14. See Skounzos and Mathaios (1980). 

15. The complete results of the estimations are available. 

16. As in note 13. 
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17. There is a vast literature on the non-proportional growth of the agricultural sector. See 

among others Arrow (1988). 
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