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ABSTRACT

The aim of this study is to explore efficiency and its determinants in the agro-food industry in Samsun
Province, Turkey. Using data collected from 49 firms, the data envelopment analysis method was used to
estimate efficiency measures. The results of efficiency analysis reveal that the mean technical, allocative,
and cost efficiencies are 0.90, 0.89, and 0.81, respectively. However, the results indicate that the
inefficient firms would have had to lower costs by 19% to perform as well as other similar firms. Having
a brand, applying marketing strategies, and establishing cooperation positively influence on the economic
efficiency. However, there is a negative relationship between capacity use ratio and the efficiency. To
enhance the efficiency in the agro-food industry, decision makers should focus on sound management,
preventing unproductive investments and overcapacity, encouraging trademarking, market research, and
ensuring cooperation among the agro-food firms.

Samsun ilinde tarima dayali sanayide etkinlik ve etkili faktorler

OZET

Bu caligmanin amaci, Tiirkiye’nin Samsun Ilindeki tarima dayali sanayide etkinlik ve etkili fadktorlerin
arastirilmasidir. Etkinlik sinirlari, 49 firmadan elde edilen veriler kullanilarak ve veri zarflama yontemi
uygulanarak olciilmistiir. Etkinlik analizi sonuglari, ortalama etkinlik, dagitim etkinligi ve ekonomik
etkinligin sirasiyla 0.90, 0.89 ve 0.81 oldugunu ortaya koymaktadir. Bununla birlikte, etkinlik analizi
etkin olarak ¢alismayan firmalarin benzer nitelikteki etkin firmalara gére maliyetlerini %19 oraninda
azaltabileceklerini gostermektedir. Ticari markaya sahip olunmasi, pazarlama stratejisinin uygulanmasi ve
diger firmalarla isbirligine gidilmesi, ekonomik etkinligi pozitif olarak etkilemektedir. Buna karsin,
kapasite kullanma oraniyla ekonomik etkinlik arasinda negatif bir iliski s6z konusudur. Tarima dayal:
sanayi igletmelerinde ektinligin artirilmasi igin, iyi yOnetigim, verimsiz ve asir1 yatirimlarin 6nlenmesi,
ticari markalagmanin tesvik edilmesi, pazar arastirmalari, tarima dayali firmalar arasinda isbirliginin
saglanmasi konularia odaklanilmalidir.
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1. Introduction
Sengiil and Erkan,
Agro industry is a crucial sector, especially for

been examined in Turkey (Cetin,
1999). Arikbay (1993) assessed
prevailing technology levels and changes in the industry, a

1993; Sengiil, 1998;

developing economies in which many agricultural crops
may not undergo necessary processing or be utilized locally
because of insufficient capacities in agro-food industries
(Gurler et al.,, 2000). Agro-food firms also play an
important economic role in buying from domestic markets
and settling in rural areas for proximity to input markets.
Due to the importance of the agro-food industry, there
have been increasing numbers of studies in Turkey. Thus,
the effects of agro-industry on agricultural production had

topic also investigated by Bingdl (1992) who focused on
the vegetable oil industry and technological developments
at the national level. From the perspective of policy, Giilse
(1996) and Tuncer (1989) investigated Turkey’s agro-
industrial policies and their effects on the sector.

Several studies have also looked at the structural,
financial, and marketing characteristics at local, regional,
and sub-sectoral scales (Aksoy and Inan, 1996; Altin and
Orhan, 1999; Azabagaoglu et al., 2003). One region of
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particular interest is that encompassed by the Southeastern
Anatolia Project (GAP), which has considerable
development possibilities (Tuncer, 1989; Karli and Celik,
1998; Karli et al.,, 1999; Karkacier et al., 2001; Karly,
2002). At more local levels, studies have described the
current situation and problems, as well as presented
proposals related to the flour, milk, fruit, hazelnut, and
dairy processing industries (Tuncer, 1989; Karli and Celik,
1998; Aksoyak et al., 1999; Karli et al., 1999; Karkacier et
al., 2001; Karli, 2002; Azabagaoglu et al., 2003).

Some studies have also investigated efficiency and
productivity, generally based on classic measures for agro-
industry. For example, Tarikahya (1991) compared
productivity and technical features among flour factories,
Bingdl (1992) examined input use and productivity
problems of the vegetable processing industry in the
Aegean and Marmara regions and later revealed (Bingol,
1993) input problems and partial and total factor
productivity in the fruit processing industry, Demirci
(2001) analyzed performances and total factor productivity
in sugar factories. Several studies have also addressed
efficiency and (or) competitiveness in the agro-food sector
of different countries (Apezteguia and Garate, 1997;
Doucouliagos and Hone, 2000; Oustapasidis et al., 2000;
Margono and Sharma, 2006; Sena, 2006; Pérez et al., 2007;
Van der Vlist et al., 2007; Latruffe, 2010; Puticova and
Mezera, 2011; Reddy and Bantilan, 2012; Furesi et al.,
2013). However, no previous studies have examined firm-
level economic efficiency and its determinants within
Turkey’s agro-food industry.

Clarifying firm and subsector-level economic efficiency
and its determinants can help in the design of appropriate
policy measures aimed at improving the productivity of
Turkey’s agro-food industry through improving efficiency.
With this in mind, our objective are to calculate the firm-
level economic efficiency of agro-food industry in Samsun,
to identify important factors causing efficiency differentials
among those firms, and to infer policy implications based
on the economic efficiency scores and their determinants.

This paper is organized as follows. Section 1 describes
the scope of this paper as well as its place and importance
within the related literature. Section 2 presents the data and
the data envelopment model , and Section 3 discusses the
research results. Section 4 reveals the conclusions.

2. Materials and Methods

This study was conducted in Samsun Province, located
on the northern Black Sea coast of Turkey. Agricultural
sector is of great importance in Samsun economy.
Agricultural sector accounts for 52.5% of total employment
and 8.5% of GDP. Samsun encompasses an area of 957.900
ha and 39.1% of which (374.226 ha) is cultivated land
(Altindeger, 2015) . Only 24.3% of the arable land is
irrigated. In Samsun, there are 104.000 farms and their
average land is 4.4 hectares. About 40% of agricultural land
consists of low plains. These plains give huge production
potentials to the province. Samsun has a mild climate, with
an average temperature of 14.2 °C and average annually
rainfall of 664.9 mm. Because of convenient arable land
and climate conditions, crops range and production
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potential are very high in the research area. Cereals, fruits
and vegetables cover 40.9%, 25% and 8.6% of the
cultivated land, respectively. The common agricultural
crops grown are hazelnut, wheat maize, rice, oil seeds and
tobacco (Altindeger, 2015). In respect to settlement and
agricultural land, Samsun province is more appropriate for
agro-food investments than other provinces in the region.
However, industry sector has not been developed enough in
the region. There were 3.251 enterprises in the industry
sector of Samsun and they employed 10.457 people. The
sub-sector of food, beverage and tobacco consists of 15.6%
of the enterprises and 27.6% of employment (GS, 2011).
Thanks to common agricultural produce, agro-food industry
for flour, hazelnut, rice, milk, sugar and tobacco has been
established in the province.

There are totally 73 private agro-food factories (23 rice,
19 flour, 17 hazelnut, 6 milk and 2 fodder processing
factories, 6 tea and legumes packaging factories) which
obtain their inputs directly from agricultural sector. The
agro-food industry consists of completely small and
medium enterprises (SMEs) and their marketing activities
limited generally at local or regional levels. These SMEs
have generally low productivity and profitability levels.
The 9th Development Plan of Turkey aims to realize rural
development by developing agro-food industry and using
resources efficiently. Therefore, in order to make
agricultural sector efficient, it is expected to encourage
integration between agriculture and industry sectors
(GNAT, 2011). Samsun province is one of the priority
provinces for realizing economic development of the
country. The agro-food industry was also determined by the
Province Development Strategy as a leading sector for
economic development. Considering other sector, agro-food
industry has a high employment creation and development
potential (GS, 2011). Agro-food industries are labor
intensive sector and need less capital than other industries.
Developing of agro-food industry can provide important
contributions to regional development by increasing
contract farming, orienting farms to markets and decreasing
marketing problems, processing agricultural crops, creating
adding value and migration from rural areas. Therefore, it is
important to explore that whether the agro-based industries
run effectively and, if not, what reasons for the inefficiency.

To calculate efficiency measures, the data envelopment
analysis (DEA) was used to define efficiency in a relative
sense as the distance between observed input—output
combinations and a best-practice frontier. DEA is one of
several techniques that can be used to calculate a best
practice production frontier (Coelli et al., 1998; Kumbhakar
and Lovel, 2000). The Farrell input-orientated measure of
efficiency was used as a measure of efficiency. Farrel
(1957) proposed that the efficiency of a firm consists of two
components: “technical efficiency” (TE), which reflects the
ability of a firm to obtain maximal output from a given set
of inputs, and “allocative efficiency” (AE), which reflects
the ability of a firm to use the inputs optimal proportions,
given their respective prices and the production technology.
These two measures are then combined to provide a
measure of “economic efficiency” (EE). The Farrell
measure equals 1 for efficient firms on the frontier and then
decreases with inefficiency.

Based on the suggestion by Charnes et al. (1978), we
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assumed that each agro-food firm gains income (Yi) using

multiple inputs (x:) and that each firm (i) can set its own

set of weights for both inputs and output. The input-based
cost efficiency for the i-th firm can be obtained by solving
the following linear programming (LP) problem:

Minimize Axi* WiTx:

-y, +YA120, (1)
x; —XA>0,
A20,

where W, is a vector of input prices for the i-th agro-food

Subject to

industry firm, superscript 7 is the transpose function, and

x: is the cost-minimizing vector of input quantities for the
i-th agro-food firm calculated by LP, given input prices W,

and output level Yl and A is a Nx1 vector of constant. Eq.

(1) represents cost minimization under constant returns to
scale (CRS) technology. The total cost efficiency or
economic efficiency (EE) of the i-th agro-food firm is
calculated as:

EE =w/x; /w]x, (2)

where EE is the ratio of the minimum cost to the observed
cost for the j-th firm, given input prices and CRS
technology. Coelli et al. (1998) showed that the allocative
efficiency was calculated residually as:

AE =CE/TE 3)

Coelli et al. (1998) noted that the CRS model is only
appropriate when a firm is operating at an optimal scale.
However, factors such as imperfect competition and
financial constraints may lead to operation at a non-optimal
scale. Many of the studied agro-food firms had been
operated under the conditions of imperfect competition and
size and fell below the borrowing limits set by financial
institutions in the research area; thus, Eq. (1) was
transformed to a variable returns to scale (VRS) technology
model by adding the convexity constraint N1A =1, which
eliminates scale effects from the analysis (Banker et al.,
1984). Then, the efficiency of the firm was calculated by
using Eq. (2), replacing the numerator with the minimum
cost of the firm under VRS technology. The TE scores can
be decomposed into two components: “pure technical
efficiency (PTE)”, which reflects the ability of a firm to
obtain maximal outputs at an optimal scale, and “scale
efficiency (SE)”, which reflects the distance of an observed
firm from the most productive scale size. Scale efficiency is
the ratio of the minimum cost of the firm under CRS
technology to the minimum cost under VRS technology.
Efficiency measures under CRS and VRS were calculated
using the DEAP 2.1 program developed by Coelli (1996).
We chose a two-stage approach to explore inefficiency
determinants. A Tobit regression of DEA economic
efficiency estimates on potential determinants was
conducted, because the efficiency estimates were truncated
at 0 and 1. The Tobit model is given as follows:

262

Anadolu Tarim Bilim. Derg. /Anadolu J Agr Sci 30 (2015) 260-267

N N
Y, =B, +ZﬂiXi +u, ifu; > —f, _ZﬂiXi 4)
i1 i1

Y[j=0 if uig_ﬂO_ZﬂiXi’

where Yij represents measures of economic efficiency for
agro-food firm j, X, represents explanatory variables that
influence the economic efficiencies of the firms, N is the
number of explanatory variables, and £ and u are

parameters of the model and random error term,
respectively (Ramanathan, 1998).

The data used in the study were collected via personal
interviews with the agro-food firms in Samsun Province.
Out of 59 rice, flour and hazelnut processing factories, we
interviewed with 49 agro-food processing enterprises (20
rice, 17 flour, and 12 hazelnut factories) that were privately
owned and obtained their inputs directly from agricultural
sector.

Economic efficiency was modeled by a multiple input
and single output framework. Output value in dollars was
used to measure output, assuming the existence of a
perfectly competitive market structure. Some previous
empirical studies have similarly used the monetary value as
the dependent variable (Aigner et al., 1977; Battese and
Coelli, 1988). The efficiency analysis included four inputs
which are labor (annual working units, AWU), energy cost
($/year), working capital ($/year), and covered area of the
firm (m?).

The variables included in the Tobit analysis can be
divided into three broad groups: personal characteristics of
the operators (education and experience), firm
characteristics (type of ownership, capacity use ratio, ratio
of family labor, existence of marketing strategies, existence
of a working plan, percentage of firms planning new
investment, percentage of making market research), and
access to institutions (credit use, existence of research and
development [R&D] investment, and existence of
cooperation). Type of ownership was represented by values
of 0 and 1, reflecting ownership by individuals or a
corporation, respectively. Other dummy variables were as
follows: having a brand (having=1, not having=0), applying
marketing  strategies (applying=1, not applying=0),
conducting  market research  (conducting=1, not
conducting=0), planning future investment (planning=1, not
planning=0), having R&D investment (having=1, not
having=0), and establishing cooperation (cooperating=1,
not cooperating=0).

3. Results and Discussion

The basic characteristics of sample agro-food firms
were given in Table 1. The agro-food firms had output
values of $19 million, on average, with the minimum being
$0.4 million and the maximum $51 million. To reach that
level of output value, the firms used approximately 35
AWU of labor, $42,220 of energy, $18 million of working
capital per year, and 1310 m2 of covered area. Costs of
labor and buildings amounted to $5.99/h and $270/m’,
respectively. The interest rate was taken as 0.26 for
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Table 1. Descriptive statistics of variables used in the DEA and Tobit models

Variables Mean St. deviation Minimum Maximum
DEA model

Output ($ million/year) 19.26 3.00 0.40 111.11
Labor (AWU) 35.27 27.66 8.00 120.00
Energy cost ($1000/year) 42.22 102.82 3.70 666.67
Working capital ($ million/year) 17.78 27.86 0.41 111.11
Area covered by the firm (1000 m?) 1.31 0.91 0.22 4.50
Tobit Model

Personal characteristics

Education level of operators (year) 9.53 3.70 5.00 15.00
Experience of operators (year) 13.71 6.42 1.00 28.00
Firm characteristics

Type of firm ownership (%) 57.06 - - -
Capacity use ratio (%) 37.00 25.00 9.00 100.00
Existence of marketing strategies (%) 22.00 - - -
Firms planning new investment (%) 28.80 - - -
Firms making market research (%) 40.70 - - -
Access to institutions

Credit use ($1000/year) 625.11 1416.44 2.96 4444 45
Existence of R&D investment (%) 15.30 - - -
Existence of cooperation (%) 28.60 - - -

monetary inputs in the data envelopment model. While firm
operators generally had low education levels, they had
moderate levels of experience in their works. Most of the
firms were owned as a company and had considerably low
capacity use ratios. Approximately 41% of the firms
conducted market research. However, only 22% of the
firms applied marketing strategies, and only 29% of the
firms planned their future investments. Levels of R&D
investment and cooperation were also low, as was credit
use, which averaged approximately $625,000.

Table 2 presents efficiency measures for the agro-food
firms. The efficiency analysis indicated that overall
economic efficiency ranged from 0.56 to 1, with an average
of 0.81 and standard deviation of 0.12. On average,
inefficient firms would have needed to lower costs by 19%
to perform as well as the best-practice firms. The hazelnut

Table 2. Efficiency measures for the agro-food firms

firms showed higher economic efficiency than the flour
firms (p < 0.05). The differences between rice and hazelnut
and flour firms were not statistically significant (ps > 0.05).
While the most efficient firms were in the hazelnut
processing sector, excessive capacity was also occurred in
this sector. In the 2004-2005 marketing season, hazelnut
prices and profitability increased because of low yield and
administrative high prices. However, insufficient and weak
organization of the firms affected efficiency negatively.

The relative levels of allocative and technical measures
indicate that the primary source of economic inefficiency
was allocative. Almost 90% of the firms were allocatively
inefficient. These firms employed the wrong input mix,
given input prices, so that their costs were 11% higher than
the cost-minimizing level. No statistically significant
difference was observed between sectors in terms of

Rice (n =20) Flour (n=17) Hazelnut (n = 12) Average (n =49)
Efficiency measures Mean Standard Mean Standard Mean Standard Mean Standard
deviation deviation deviation deviation
Overall 0.811%° 0.126 0.758* 0.110 0.883° 0.079 0.810 0.118
Allocative 0.875° 0.077 0.906° 0.064 0.913* 0.084 0.895 0.075
Technical 0.927° 0.087 0.837° 0.096 0.967° 0.041 0.905 0.096
Pure technical 0.751° 0.090 0.756° 0.105 0.940° 0.068 0.799 0.122
Scale 0.810° 0.111 0.903° 0.118 0.972° 0.055 0.882 0.120

Note: The different letters above the mean of efficiency measures reflect that there is statistically significance differences among the sub-

sectors at the 5%.

263



Bozoglu ve ark.

allocative efficiency scores (p > 0.05). The estimated
technical efficiency measures for the firms varied from 0.67
to 1, with an average of 0.91. This result suggests that the
firms could reduce their input use by 9% without a
reduction in output value. For 63% of the firms, the
technical efficiency coefficient was higher than the mean.
The technical efficiency measures for rice and hazelnut
firms were statistically higher than that of flour firms (p <
0.05; Table 2). While Apeztequia and Garate (1997) found
that the efficiency levels vary from 0.68 to 0.93 for Spanish
agrofood industry, Doucouliagos and Hone (2000 estimated
technical efficiency scores as relatively high levels (0.83-
0.97) for Australian dairy processing industry in the period
of 1970-1996. However, Yodfiatfinda et al. (2012)
estimated the average technical efficiency scores of
constant return to scale and variable return to scale for the
large scale enterprises of the Malaysian food processing
industry in the period of 2000-2006 as 0.68 and 0.95,
respectively. Decomposition of the technical efficiency
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measures showed that pure technical inefficiency resulted
from management failures that was the primary cause of
technical inefficiency. Pure technical efficiency averaged
0.799 (Table 2), while scale efficiency averaged 0.88 with a
standard deviation of 0.12. Pure technical efficiency in
hazelnut firms was higher than that in rice and flour firms.
Table 3 provides descriptive statistics of the scale-
related variables such as output value, firm size, working
capital, energy cost, labor use, and capacity use ratio. Scale-
efficient firms had larger output values and working capital.
Analysis of the individual firms indicated that 14% had
constant returns to scale (CRS), whereas 78% had
increasing returns to scale (IRS), and 8% had decreasing
returns to scale (DRS), on average. Rice firms showed IRS,
while half of the hazelnut firms had CRS and the other had
half IRS. Among the flour firms, IRS was common, with
only two having CRS. In addition, the scale-efficient
firmsused less labor and energy than the DRS firms.

Table 3. Summary of returns to scale results for the agro-food firms

Sector
Variables Rice (n=20) Flour (n=17) Hazelnut (n = 12) Average
IRS CRS DRS IRS CRS DRS IRS CRS DRS IRS CRS DRS

Number of firms 20 - - 12 2 3 6 6 - 38 7 4
Output (million $/year) 150 - - 3.02°  1926°  18.52° 53.33%  74.07* - 1037° 65.93" 22.22°
Area covered by firm (1000 m) 080 - - 1.15% 265" 2.87° 1.79 1.58 1.07* 147 3.28
Working capital ($ million/year) 139  _ - 283" 17.03°  17.04° 5037  69.63 9.63*  60.00° 20.74°
Energy cost ($1000/year) 1044 - - 2876 353.70 187.65™ 17.53* 2321* — 1735 2571° 30741
Labor (AWU) 1295 - — 2950 75.00°  74.00° 57.50* 66.33* — 2561° 61.14°  85.50°
Capacity use ratio (%) 0.16 - - 040° 071" 074" 027 028 025" 0.30° 0.81°

'The different letters above the figures reflect that there is statistically significance differences among the return the scales (IRS, CRS,

and DRS).

*indicates that there is a difference between the firms having increasing returns to scale and the firms having constant returns to scale at

the 10% significance level.

Table 4 presents the results of the Tobit model on the
relationship between economic efficiency and its
determinants. The likelihood ratio test statistic, which tested
the hypothesis that all variables included in the model were
statistically nonsignificant, was rejected at the 1% level. All
variables evaluated in the “firm characteristics” group, with
the exception of future investment and the capacity use
ratio, had positive signs. The coefficient of applying
marketing strategies was positive, indicating that firms that
applied marketing strategies were more efficient than those
that did not (»p < 0.05). Likewise, the positive result for
having a brand implied that those firms tended to be more
efficient (p < 0.01). The capacity use ratio had a negative
sign, implying that firms with lower capacity use ratios
were more efficient (p < 0.05). However, the variables of
ownership type, conducting market research, and future
investment were not statistically significant (p > 0.10). The
education level and experience level of the operator
indicated that more educated and more experienced
operators were more efficient than the others. However,
neither of the variables was statistically significant
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(p >0.10). Lachaal et al. (2004) revelad also that an increase
in the share of skilled labor contributes to higher efficiency
levels of production in the Tunisian agrofood firms.

All variables related to institutional groups positively
influenced economic efficiency. For example, the
coefficient for cooperation with other institutions suggested
that this practice increases firm efficiency (p < 0.05). Using
credit and having R&D investment were also associated
with greater efficiency, although these variables were not
statistically significant (p > 0.10).

Table 5 presents a comparison of efficiency measures
between economically efficient and inefficient firms based
on survey results. The results of comparative efficiency
analysis showed that economically efficient agro-food
industry firms had much higher output values and relatively
high levels of working capital (p < 0.01). In addition, a
relatively high percentage of efficient firms had a brand and
applied marketing strategies and established cooperation
with other firms (p < 0.10). The efficient firms had also
lower energy costs and lower capacity use ratios compared
to the inefficient firms (p < 0.10).
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Table 4. Efficiency determinants in the Tobit model

Variable

Estimated coefficient Standard error

Personal characteristics of operators
Education level of operators (years)
Experience of operators (years)

Firm characteristics

Type of firm ownership (%)

Capacity use ratio (%)

Firms having a trademark (%)

Firms applying marketing strategies (%)
Firms conducting marketing research (%)
Firms planning new investment (%)

Access to institutions

Credit use ($1000/year)

Firms investing in R&D (%)

Firms establishing cooperation (%)

Log likelihood

0.437 0.601
0.421 0.333
0.196 0.443
—0.323* 0.152
0.172%* 0.483
0.884* 0.445
0.468 0.491
-0.141 0.616
0.175 0.311
0.111 0.103
0.123* 0.517
26.559**

* and ** denote that the parameters are statistically significant at the 5% and 1% levels, respectively.

Table 5. Differences between economically efficient and inefficient agro-food firms

Characteristics

Economically efficient Economically inefficient

firms (n =5) firms (n=44)
Personal characteristics of operators
Education level of operators (years) 8.60 (3.29)* 9.14 (3.75)
Experience of operators (years) 14.80 (6.60) 13.59 (6.54)
Operators knowing a foreign language (%) — 9.00

Firm characteristics

Output ($ million/year)***

Labor (AWU)

Energy cost ($1000/year)*

Working capital ($ million/year)**

Firm size (m?)

Type of firm ownership (number of companies/total firms)
Capacity use ratio*

Ratio of family labor

Firms having a trademark™® (%)

Firms applying marketing strategies* (%)
Firms following a working plan (%)
Firms planning new investment (%)
Firms conducting market research (%)

Access to institutions

Credit use ($ 1000/year)

Firms investing in R&D (%)

Firms establishing cooperation* (%)

59.13 (53.17)
44.80 (23.50)
25.03 (13.92)

14.61 (23.17)
34.18 (28.11)
44.18 (68.36)

52.76 (49.59) 13.73 (21.88)
1360.00 (694.98) 1300.45 (942.38)
40.00 59.00
0.30 (0.99) 0.31(0.12)
0.04 (0.04) 0.06 (0.08)
100.00 75.00
80.00 75.00
20.00 43.00
20.00 19.00
40.00 31.81

- 843.90 (1192.20)
20.00 7.00
60.00 25.00

* Figures in the parentheses indicate the standard error.

*, *¥* and *** donate that the parameters are statistically significant at the 5% and 1% levels, respectively.

4. Conclusions

In this paper, we presented an approach for estimating
economic efficiency and the results of such an analysis for
individual agro-food firms in Samsun Province. The DEA
method was used to estimate the economic efficiency of

agro-food firms and then applied the Tobit model to
examine the determinants of economic efficiency. As the
first study to use the DEA approach to estimate the
economic efficiency of agro-food firms in Turkey, this
report provides several important insights into the long-
term vitality of Turkey’s agro-food industry. Our results
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indicate 81% efficiency among the studied agro-food firms
and suggest that inefficient firms should lower their costs
by 19%. Of the firms, 90% had allocative inefficiencies and
this allocative inefficiency is the primary source of
economic inefficiency. Trademarking, marketing, R&D
strategies, and cooperation positively affected economic
efficiency, whereas the investment plans of
entrepreneurships and capacity use ratio in the sector
negatively affected economic efficiency. Technical
efficiency averaged 91%, suggesting that firms could
decrease their input use by 9%. Pure technical inefficiency
resulted from management failures was the primary cause
of technical inefficiency. Hazelnut processing firms were
managed more efficiently than flour and rice firms.
Efficient firms were generally geared toward the export
market, which may have made them more efficient.

In order to increase future economic efficiency of the
firms, both operators of the firms and policy makers should
focus on developing sound management, preventing
unproductive investments, decreasing overcapacity and
production costs, and encouraging trademarking,
conducting marketing research, cooperation, and pursuing
export opportunities. Globalization has increased the
importance of sound firm management, and our results
suggest that poor management had a main negative impact
on economic efficiency. Sound management could help
ensure optimum input use, and managers should consider
how best to maximize returns and minimize costs.
Governmental and professional organizations such as the
Ministry of Industry and Trade as well as industry, trade,
and business organizations should set up training courses
on firm management. Family firms should also be
encouraged to hire expert managers.

Despite of the overcapacity in the sub-agro-food sectors,
some firms were planning new future investments.
Entrepreneurs should analyze the feasibility of the sector
before making new investments and avoid unproductive
investment. The government policies should courage
productive investments for the sector. Increasing
competition and effective government controls on product
quality and standardization, as well as on environmental
and fiscal necessities, could help decrease the idle capacity
in the sector.

Developing of market research strategies could help to
maintain agro-food firms and increase their market shares.
State aid to encourage marketing research, cooperation, and
trademarking should also be improved. Globalization
obligates both vertical and horizontal cooperation for
increasing competitiveness. Enlarging and cooperating
existing agro-food firms could result in higher economic
efficiency through economies of scale.

Furthermore, the adoption of advanced production
technology has played a critical role in expanding and
enhancing the efficiency of the industry. Smaller firms may
be hindered by a lack of human and financial resources, but
larger firms may be better situated to adopt new
technologies. Moving up the value-added chain and
improving efficiency are clearly main paths that the agro-
food sector in Samsun could pursue to maintain and
improve market competitiveness.

266

Anadolu Tarim Bilim. Derg. /Anadolu J Agr Sci 30 (2015) 260-267

References

Aigner, D.J., Lovell, C.K., Schmidt, P. 1977. Formulation and
estimation of stochastic frontier production function model
specifications. Journal of Productivity Analysis, 7: 399-415.

Aksoy, S., Inan, H. 1996. Sector Analysis of Vegetal Oil and
Margarine Industry: Economic Structure, Straits and Solutions
in the Trakya Region. Turkish Scientific and Technical
Institution Report No. 1312, Ankara.

Aksoyak, S, Direk, M., Kiigiikcongar, M., Giiven, E. 1999.
Current status of flour and its end product industry in Turkey
and the structure of the industry in Konya Province. Paper
presented in Symposium on Problems of Cereals Agriculture
in the Central Anatolia and Solution Approaches. pp. 734-747,
Konya.

Altm, S., Orhan, K.Y. 1999. Financing, marketing, investment and
production of manufacturing industry in Igel, Denizli and
Gaziantep provinces. Paper presented in Symposium on
Development of Industry in Igel Province. igel Commerce and
Trade Union, pp. 41-61, igel.

Altindeger, M. 2015. Samsun Tarimsal Yapisindaki Degisim
(2000-2015). Ziraat Mithendisleri Odasi, Samsun.

Apezteguia, B.1., Garate, M.R. 1997. Technical efficiency in the
Spanish agrofood industry. Agricultural Economics, 17: 179-
189.

Arikbay, C. 1993. Effects of agro-food industry on employment in
the Aegean Region. National Productivity Center Publication
No. 546, Ankara.

Azabagaoglu, M.O., Gaytancioglu, O., Kubas, A., Erbay, R. 2003.
Analysis of the marketing structure of the dairy industry in the
Trakya Region and the determination of emerging issues with
multidimensional scaling. Turkish Journal of Agriculture and
Forestry, 27: 117-122.

Banker, R.D., Charnes, A., Cooper, W.W. 1984. Some models for
estimating technical and scale inefficiencies in data
envelopment analysis. Management Science, 30: 1078-1092.

Battese, G., Coelli, T. 1988. Prediction of firm level technical
efficiencies with a generalized frontier production function
and panel data. Journal of Economics, 47: 37-49.

Bing6l, $. 1992. Productivity problems and input use in Turkish
vegetable processing industy sector. National Productivity
Center Publication No. 456, Ankara.

Bingdl, $. 1993. Input and productivity problems of fruit
processing industry. National Productivity Center Publication
No. 485, Ankara.

Charnes, A., Cooper, W.W., Rhodes, E. 1978. Measuring the
efficiency of decision making units. European Journal of
Operational Research, 2(6): 429-444.

Coelli, T. 1996. A Guide to DEAP Version 2.1: A Data
Envelopment Analysis Program. CEPA Working Paper 96/08,
University of New England, Armidale, Australia.

Coelli, T., Rao, D.S.P., Battese, G.E. 1998. An Introduction to
Efficiency and Productivity Analysis. Kluwer Academic
Publishers, Norwell, MA, USA.

Cetin, B. 1993. Production and marketing problems of tomato
growing by contract farming for industry in Bursa Province.
Journal of Agricultural Faculty of Uludag University, 9: 47—
54.

Demirci, S. 2001. Performance analysis of sugar factories and
total factor productivity: an application of the Malmquist
index. Agricultural Economics Research Institute Publication
No. 66, Ankara.

Doucouliagos, H., Hone, P. 2000. The efficiency of the Australian
dairy processing industry. The Australian Journal of
Agricultural and Resource Economics, 44 (3): 423-438.

Farrel, M.J. 1957. The measurement of productive efficiency.
Journal of the Royal Statistical Society, 120 (3): 253-290.



Bozoglu ve ark. / Anadolu Tarim Bilim. Derg. /Anadolu J Agr Sci 30 (2015) 260-267

Furesi, R., Madau, F.A., Pulina, P. 2013. Technical efficiency in
the sheep dairy industry: an application on the Sardinian
(Italy) sector. Agricultural and Food Economics, 1:4.

GNAT (The Grand National Assembly of Turkey), 2011. 9th
Development Plan. Available from URL:
http://pbk.tbmm.gov.tr/dokumanlar/kalkinmaplani-9-genel-
kurul.pdf [accessed on November 26, 2011].

Giilse, S. 1996. Structural changes and applied policies of agro-
food industry in Turkey. Master Thesis (Unpublished),
Gaziosmanpasa University Graduate School of Natural and
Applied Sciences, Tokat.

Girler, A.Z., Kizilaslan, N., Kizilaslan, H. 2000. Agro-food
Industries and Industrial ~Agriculture. Gaziosmanpasa
University Publication No: 47, Tokat.

GS (The Governership of Samsun), 2011. Economic Structure of
Samsun. Available from URL:

http://www.samsun.gov.tr/ey sanayii.asp/ [accessed on
October 14, 2011].

Karkacier, O., Giilse, H., Goktolga, Z.G. 2001. South-East
Anatolia Project and agro-food industry. Presented in Second
Congress on the South-East Anatolia Project and Industry,
Chamber of Mechanical Engineers Publication No. 284,
Ankara.

Karli, B. 2002. Development, problems and solution strategies of
agro-food enterprises in the region of South-East Anatolia
Project. Agricultural Economics Research Institute Publication
No. 47, Ankara.

Karli, B., Celik, Y. 1998. Evaluation trend of investments with
incentive of agro-food industry in the Region of South-East
Anatolia Project. Journal of Ekin, 6:47-51.

Karli, B., Celik, Y., Gerger, F. 1999. The structure, problems and
solutions of agro-food industry enterprises in Sanlurfa
Province. Paper presented in First Agricultural Congress on
the South-East Anatolia Project, 1: 371-380, Sanliurfa.

Kumbhakar, S.C., Lovel, C.A.K. 2000. Stochastic Frontier
Analysis. Cambridge University Press, Cambridge, UK.

Lachaal, L., Chebil, A., Dhehibi, B. 2004. A panel data approach
to the measurement of technical efficiency and its
determinants: some evidence from the Tunisian agro-food
industry. Agricultural Economics Review, 5(1): 15-23.

Latruffe, L. 2010. Competitiveness, productivity and efficiency in
the agriculture and agri-food sectors. OECD Food, Agriculture
and Fisheries Working Papers No. 30, Available from URL:
http://dx.doi.org/10.1787/5km91nkdt6t6d6-en [accessed on
November 24, 2011].

Margono, H., Sharma, S.C. 2006. Efficiency and productivity
analysis of Indonesian manufacturing industries. Journal of
Asian Economics, 17: 979-995.

Oustapasidis, K., Vlachvei, A., Notta, O. 2000. Efficiency and
market power in Greek food industries. Amer.J.Agr.Econ, 82:
623-629.

Pérez, J.P., Gil, J.M., Sierra, 1. 2007. Technical efficiency of meat
sheep production systems in Spain. Small Ruminant Research,
69: 237-241.

Puti¢ova, M., Mezera, J. 2011. Competitiveness of the Czech food
industry. Agric. Econ.-Czech, 57 (9): 413-421.

Ramanathan, R. 1998. Introductory Econometrics: With
Applications. 4th Edition, Forth Worth: The Dryden Press.
Reddy, A.A., Bantilan, M.C.S. 2012. Competitiveness and
technical efficiency: determinants in the groundnut oil sector

of India. Food Policy, 37: 255-263.

Sena, V. 2006. The determinants of firms’ performance: can
finance constraints improve technical efficiency? European
Journal of Operational Research, 172: 311-325.

Sengiil, H. 1998. Structural relationships between agriculture and
textile sectors: an input-output analysis. GAP Regional
Development Administration of Turkish Republic, Ankara.

Sengiil, H., Erkan, O. 1999. Structural relations between cotton
production and the textile industry in the

Southeastern Anatolia Project Region.
Agriculture and Forestry, 23: 483-491.

Tarikahya, N. 1991. Productivity comparison in the flour
factories. National Productivity Center Publication No. 446,
Ankara.

Tuncer, H. 1989. Agro-food indusytry policies in the region of
South-East Anatolia Project. Paper presented in Symposium
on Agriculture and Agro-food Industries, and Their Finance,
p. 221-233, Sanlwurfa.

Van der Vlist, A.J., Withagen, C., Folmer, F. 2007. Technical
efficiency under alternative environmental regulatory regimes:
the case of Dutch horticulture. Ecological Economics, 63:
165-173.

Yodfiatfinda, Mad Nasir, S., Zainalabidin, M., Md Ariff, H.,
Zulkornain, Y., Alias, R. 2012. The emprirical evaluation of
productivity growth and efficiency of LSEs in the Malaysian
food processing industry. International Food Research Journal,
19(1): 287-295.

Turkish Journal of

267


http://pbk.tbmm.gov.tr/dokumanlar/kalkinmaplani-9-genel-kurul.pdf
http://pbk.tbmm.gov.tr/dokumanlar/kalkinmaplani-9-genel-kurul.pdf
http://www.samsun.gov.tr/ey_sanayii.asp/%20(Retrieved
http://www.samsun.gov.tr/ey_sanayii.asp/%20(Retrieved
http://dx.doi.org/10.1787/5km91nkdt6t6d6-en

