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ABSTRACT

Productive and efficient use of the production factors in the agricultural sector is very essential in order
to meet the food demand of increasing population, to raise life standards of farmers and to realize
agricultural development. The aim of this research is to explore the effects of support policies on the
efficiency and the total factor productivity (TFP) of Turkish agriculture during the period of 1980 -
2009. Data Envelopment Analysis (DEA) and Malmquist Index were used to analyze the efficiency of
resource utilization and TFP. After the period of 2000 in which the support policies mainly compatible
with market mechanism, the resources were used more efficient than the previous period. Although TFP
of agricultural sector in 2000’s decreased by 3.6 % compared to 1980’s, it increased by 27 % with
respect to 1990°s and the increase in productivity was entirely arised from the technological change. In
order to enhance the technical efficiency and TFP in the agricultural sector, it is necessary to adapt new
technologies which are accompanied by improving the competition conditions in the agricultural
markets.

Destekleme politikalariin - Tiirkiye'deki tarimsal etkinlik ve toplam faktdr

verimliligine etkileri

OZET

Tarim sektorlinde {iretim faktorlerinin verimli ve etkin kullanimi, artan niifusun gida talebinin
kargilanmasi, ciftgilerin hayat standartlarinin yiikseltilmesi ve tarimsal kalkinmanimn gergeklestirilmesi
i¢in ¢ok biiylik 6nem tasimaktadir. Bu aragtirmanin amaci, destekleme politikalarinin Tiirkiye’nin 1980-
2009 donemindeki tarimsal etkinligi ve toplam faktdr verimliligine etkilerinin ortaya konulmasidir.
Destekleme politikalarinin piyasayla uyumlu oldugu 2000 sonras1 donemde kaynaklar, dnceki doneme
gore daha etkin kullanilmistir. Tarim sektdriiniin 2000°1i yillardaki toplam faktor verimliligi 1980°1i
yillara gore % 3.6 azalmasina ragmen, 1990’11 yillara gore % 27 artmus ve verimlilikteki artig tamamen
teknolojik gelismeden kaynaklanmustir. Tarim sektoriiniin ekinligi ve verimliliginin artirilabilmesi igin
tarim sektoriinde yeni teknolojilere uyum saglama ile birlikte rekabet kosullarmin iyilestirilmesi
gerekmektedir.
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1. Introduction

As agriculture has been one of the most important
sectors of economy in Turkey, it has been supported by
different kind of policies. When we look at the
agricultural support policies in Turkey from 1980 to
2009, it is obvious that this 30 years period is mainly
divided into two sub-periods according to the objectives
and instruments of policies. According to the policy
objectives of Turkey, after 2000, there was a
considerable change in the objectives of agricultural
policies and some concepts such as food safety, rural

development, and environment were started to be taken
into consideration in the policy framework. Depending
on the policy objectives, main agricultural instruments
of 1980-1999’s were input and credit subsidies,
purchases and price supports, premium and
compensatory payments, tax exemption for small
farmers, general service payments and import tariffs and
export subsidies. When we came to 2000’s, Turkish
agricultural policy changed according to internal
dynamics and especially external factors such as
Common Agricultural Policy of European Union,
agreements of World Trade Organization, Agricultural
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Reform Implementation Project (ARIP) of World Bank
and stand by programs of International Money Fund on
prices, privatization, financial support limitations and
physical limitations on support purchases. So, after
2000, mainly within the context of ARIP, agricultural
instruments have substantially been direct income
support, alternative crops/farmer transition,
commercialization and privatization and project support
services thanks to the improvement of market
mechanism.

Efficiency and productivity growth in agriculture
has been a core subject of studies in recent years on
account of new data sets and techniques. A considerable
part of these studies analyzing cross-country differences
in agricultural productivity were conducted (Kawagoe et
al., 1985, Kawagoe and Hayami, 1985; Lau and
Yotopoulos, 1989; Fulginiti and Perrin, 1993, 1997;
Arnade, 1998; Nin et al., 2003; Trueblood and Coggins,
2003; Galanopoulos et al., 2004; Nkamleu, 2004; Coelli
and Rao, 2005). Some other studies compared
efficiency and productivity between Turkey and EU or
transition economies (Zaim and Cakmak, 1998; Deliktas
et al., 2005; Avci and Kaya, 2008; Cankurt et al., 2010;
Tunca et al., 2014). There are also a humber of studies

Mt =

on comparison of agricultural productivity of provinces
or regions (Mao and Koo, 1997; Thirtleet al., 2003;
Umetsuet al., 2003; Chen et al., 2008;). Differently from
these studies, Brimmeret al. (2006) analyzed the
productivity of agricultural sector by means of
agricultural policies in China. Although the studies on
efficiency and productivity of agriculture substantially
depend on cross-country analyses, there are a few
studies about the effects of the policies on efficiency
and productivity. The principal aim of this study is to
analyze efficiency and TFP, technology and efficiency
changes in Turkish agriculture according to three
periods.

2. Data and Methods

The index calculated by Fire et al. (1994) enable to
study with quantity data without use of price in multi
input and output models. At the same time, the
components of technical efficiency change and technical
change can be clearly identified.

Caves et al. (1982) defined Malmquist Index by the
help of distance functions in respect of two different
periods. That is;

3 D(g(xt+1,yt+1) (1)

D§(x%,y%)

In the function, technology of t+1 is calculated relative to a common technology, t, and Malmquist Index for t+1

period is;

Mt+1 —

D[E“(x“'l,y“'l) (2)

Dg*(xt,y)

Note that, equation 3 is the geometric mean of two TFP indices.
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An equivalent way of writing this productivity index is;

My (xt*t, yt*t xt yt) =
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where the ratio outside the square brackets measures the technical efficiency change and inside measures the

technical change.

Finally, value of index greater than 1 indicates
positive TFP growth and less than 1 indicates TFP
decline. The change in one of the components will result
in TFP change. The value of technical change greater
than 1 can be defined as catching up whereas the
technical change greater than 1 is innovation.

36

3. Results and Discussion

Technical efficiency scores and average of decades
under the assumption of constant return to scale are
reported in Table 1. The results of the research are
summarized according to efficiency and TFP
calculations.
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Table 1. Technical efficiency scores

Years Technical Years Technical Years Technical

Efficiency Efficiency Efficiency
1980 1.000 1990 0.989 2000 0.987
1981 1.000 1991 0.997 2001 0.995
1982 1.000 1992 1.000 2002 1.000
1983 0.987 1993 0.939 2003 1.000
1984 1.000 1994 1.000 2004 1.000
1985 0.988 1995 0.966 2005 1.000
1986 0.971 1996 0.972 2006 1.000
1987 0.922 1997 0.941 2007 0.972
1988 1.000 1998 1.000 2008 1.000
1989 0.932 1999 0.965 2009 1.000
Average 0.979 Average 0.976 Average 0.995

The period before 2000’s in which substantially the
intervention price was applied, the number of the
technically efficient years are fewer than the period after
2000’s that has been ruled by the market mechanism.
Besides the average technical efficiency is higher in the
third period comparing to the first two. Note that in
technically inefficient years, not only the growth rate of
agricultural gross national product was negative, but
also internal terms of trade was developed to the
disadvantageous of agriculture. On the other hand, any
of these indicators is not solely explanatory because
after 2000, in some technically efficient years, internal
terms of trade were under 100. In Table 2, it can be
identified that the technically most efficient period is
2000-2009. This is most likely due to the fact that
policy reforms of market mechanism and the
instruments such as direct income support and premium
payment intervention is superior to the intervention
prices and input supports. Table 2 summarizes the
Malmquist TFP indices. Note that the 30 years period

Table 2. TFP in Turkish agricultural sector

after 1980 was divided into 3 decades in order to apply
Malmquist TFP indices. The technical efficiency of
agricultural sector decreased by 0,3 % in the second
period and 0,71% in the third period compared to the
first period. On the other hand, it decreased by 0,68% in
the third period with respect to the second period. In
stated periods, scale efficiency is the same with
technical efficiency change. Nevertheless, stability of
pure efficiency indicates that the change in technical
efficiency thoroughly arises from the scale efficiency.

Technical change of the sector decreased by 23.8%
in the second period compared to the first one.
However, in 2000’s it increased with respect to first and
second periods by 3.8 % and 36.2% respectively. The
economic depression of 1990’s and the transformation
of agricultural support policies in 2000’s are the main
reason of this change. The result of positive effects of
support policies in 2000’s is similar with some
researches (Coelli and Rao, 2005; Galanopoulos et al.,
2004; Armagan et al., 2010).

. Efficiency Technical Pure efficiency  Scale efficiency TFP
Period
change change change change change
1980-1989 1 1 1 1 1
1990-1999 0.997 0.762 1 0.997 0.759
2000-2009 0.929 1.038 1 0.929 0.964
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On the other hand, the results of other researches
(Arnade, 1998; Nin et al., 2003; Trueblood and
Coggins, 2003; Deliktas et al., 2005) indicate that the
TFP change is negative in Turkey and this change is
caused by the technological decline. However, Cankurt
et al. (2010) indicates that the reason of negative TFP
change is not only the technical efficiency but also
technological decline. Finally, TFP in agriculture
decreased by 24.1 % in the second period and 3.6 % in
the third period when compared to the first one. On the
other hand, TFP increased by 27 % in the third period
according to the second one. TFP decrease in the second
period resulted from both of the two components
whereas in the third period, only the technical efficiency
is important.

4, Conclusion

This paper presents a DEA approach and Malmquist
Index to measure TFP and its components in Turkish
agriculture from 1980 to 2009. The results show that
technically efficient years are considerably observed at
the beginning of the first period and in the third period.
Furthermore, among the three periods, the average
technical efficiency was calculated in the third period.
In the second period the reason of TFP decrease is the
decline of technological change. On the other hand, in
the third period, in spite of the technical efficiency
decrease, increase in technological change is the main
reason of TFP change. It is most likely a consequence of
the support policies implied in the beginning of 2000’s.
Main feature of the policies in the period is the
implementing of market mechanism. It is necessary to
improve the competition conditions and to liberate input
market for the permanence of market mechanism in
agriculture. In this process, the government should have
the role of regulation instead of direct intervention to
input and product markets. On the other hand, in order
to maintain technological development, it is important
to support the agricultural sector by R&D projects and
to benefit from support and consultancy services about
transferring and adopting new technologies.
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