
1.　Introduction

　Turkey’s accession to the European Union 
（EU） has been discussed in many studies that 
have analyzed its possible effects on the Turk-
ish economy. However, the accession negotiation 
procedure has stalled due to current conditions 
in the EU and Turkey. The EU is now suffering 
from economic problems such as intra-EU in-
come disparity partly caused by the union’s rap-
id enlargement. Turkey’s pro-Islamic govern-
ment policy has been noted by the EU, and it 
faces political and religious challenges from re-
gional confusion in the Middle East. Neverthe-
less, it is still important to understand the effect 
that Turkey’s accession to the EU would have 
on the Turkish economy and on farm house-
holds in the country, since agriculture is an im-
portant industry in rural Turkey. Of the studies 
that have involved simulations of the effects of 
accession on domestic industries, those on agri-
culture are limited. Çakmak （2004）, Kagatsume 

（2006）, Kameyama et al. （2007）, and van Leeu-
wen et al. （2011） conducted detailed analyses 
that considered differences among products. 
The first three of these studies concluded that 
EU accession made animal husbandry worse off, 
in contrast with crop production, which im-
proved, whereas van Leeuwen et al. （2011） 
came to the opposite conclusion. However, all 
these studies were based on a macro perspec-
tive and did not focus on the effects of agricul-
tural policy changes on farm households and 
their responses to these changes. Local-level 
analyses are also needed that consider farm 
household behavior.
　Furthermore, if accession to the EU widens 
productivity differences between crop produc-
tion and livestock production, as Çakmak （2004） 
and other studies concluded, this might have ef-
fects on the labor participation rates of female 
household members, who generally work on ani-
mal husbandry in accordance with social cus-
toms as the sociological and anthropological lit-
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erature has pointed out.1） Even if EU accession 
could improve crop production circumstances, 
social customs might restrain the effect by pre-
venting female labor from joining in crop pro-
duction. However, although EU accession could 
have effects on labor allocation in agriculture, 
previous studies have not analyzed this issue.
　There have been some studies that treated 
impacts of trade and policy reforms on gender 
issues with computable general equilibrium 

（CGE） simulation models （for example, Fontana 
and Wood, 2000 ; Arndt et al., 2006 ; Filipski et al., 
2011）. However, these studies generally do not 
explicitly include social customs in their model 
specifications and do not examine their effects. 
For example, Filipski et al. （2011） illustrated 
gender differences in the effects of free trade on 
labor by focusing on the composition of elastici-
ty among many types of work. However, this 
method cannot clearly distinguish between the 
effects of social customs and other factors such 
as differences caused by physical characteris-
tics. Following Akerlof （1980）, a series of previ-
ous studies has treated social customs theo
retically in line with the sociological and 
anthropological literature. For instance, Vendrik 

（2003） analyzed how social norms in labor mat-
ters change according to individual beliefs about 
these norms and the feedback from collective 
actions. CGE simulations that treat impacts of 
trade and policy reforms on gender issues 
should integrate this type of theoretical frame-
work, since CGE analysis is suitable for evaluat-
ing the effects of policies and other changes and 
is useful for policy makers in grasping the rela-
tive importance of various impacts.
　Therefore, the objective of this study was set 
to investigate the relationship between female 
labor participation and social customs in a rural 
area of Mediterranean Turkey, and to examine 
how and to what extent existing social customs 
restricting female labor supply would constrain 
the effects on agricultural production and farm 
behavior of Turkey’s accession to the EU, using 
an agricultural household model framework 
with social customs and CGE modeling.
　Here, we should be aware of the possibility 
that the feasibility of accession to the EU might 
be affected when the effects of social customs 
restrictions are considered. The impact of social 

customs can be regarded as an effect that de-
lays the accession ; the accession might not hap-
pen until these social customs have disappeared, 
if the EU views them as an important issue. 
This would decrease the need to consider the 
effect of social customs and even the EU acces-
sion itself. Nevertheless, it is still important to 
measure the constraining effect of social cus-
toms on the impact of accession on agricultural 
production, if it exists, so that policy makers can 
consider the extent of its economic influence 
and its pros and cons. This study will contribute 
to the literature on CGE simulations that treats 
impacts of trade and policy reforms on gender 
issues and that treats Turkey’s accession to the 
EU, by focusing on the constraining effect of so-
cial customs on the impact of EU accession on 
agriculture in Turkey.
　In this study, we use data obtained from a 
farm household and village survey conducted in 
Adana Prefecture. According to the Turkish 
Statistical Institute （2007）, the production value 
of the crop sector in Adana is the fifth largest of 
81 prefectures overall in Turkey, and Adana 
has the largest agricultural land area and mid-
level productivity of crop sectors in the Medi-
terranean region, which has the largest agricul-
tural production value in Turkey. Since farm 
households in Adana can be considered as typi-
cal of households in more prosperous regions 
and a large number of these households would 
be affected by EU accession, it is appropriate to 
measure the effects of accession with the data 
surveyed in Adana. However, it must be noted 
that the study site is not representative of the 
whole rural area of Turkey and the results ob-
tained in this study cannot be applied to all oth-
er areas.
　In Section 2, the general situation of the study 
site is explained. A household model with social 
customs is constructed in Section 3, and a series 
of CGE simulation analyses is conducted in Sec-
tion 4. Section 5 offers concluding remarks.

2.　Study Site and Social Customs

1）　Social customs in agricultural work
　Patterns of low female labor participation 
rates and labor division by gender in accor-
dance with levels of economic development can 
be seen in many countries. However, the factor 

18

1） See, for example, Morvaridi （1992, 1993） and Hoshiyama （2003）.
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specific to Turkey and other countries in the 
Middle East is that there has been a traditional 
social norm that females should avoid being in 
contact with males except for members of the 
same household or relatives. In following this 
norm, the division of labor in which men work 
outside and women engage in housework is cus-
tomarily strengthened, while betraying this cus-
tom is considered to be shameful behavior. This 
labor division seems to be alive even in recent 
years. Although the female labor participation 
rate increased slightly from 23.3％ in 2004 to 
29.5％ in 2012, it is still much lower than in oth-
er OECD countries （Turkish Statistical Insti-
tute, 2013）. According to a survey conducted by 
the Ministry of Family and Social Policies of 
Turkey in 2011, around 19.4％ of those polled 
denied women’s right to work ; the percentage 
was 28.1％ in male respondents and became 
higher in the less-westernized eastern part of 
Turkey. Moreover, “customs and tradition” ac-
counted for about 9.9％ of the reasons given for 
women’s work being seen as unsuitable, while 
“primary duties of women are child care and 
housework” accounted for about 58.6％ of re-
sponses （Turkish Statistical Institute, 2013）.
　This labor division also exists in agriculture. 
Hoshiyama （2003）, who conducted a sociological 
survey in the same lower Çukurova basin, 
showed that cultivating vegetables and picking 

cotton are considered work for women in the 
basin. Hoshiyama （2003） explained why these 
became tasks for women as follows : cultivating 
vegetables was originally done in the home gar-
den and this has gradually become considered 
as a job for females. It was necessary to utilize 
female labor for economic reasons in the past 
and therefore female members reconciled social 
customs with economic necessity and participat-
ed in activities such as the harvesting of vegeta-
bles and cotton by working only with other fe-
males and/or with male household members. 
Morvaridi （1993）, who studied the eastern part 
of Turkey, showed that the honor of male 
household members could be compromised if 
they did women’s work, even if the households 
were poor and females could not work because 
of illness or injury.

2）　Agriculture in the study site
　Adana Prefecture is located in the Mediterra-
nean region of south central Turkey. Two riv-
ers flow through Adana into the Mediterranean 
Sea. The Çukurova plain in the lower basin has 
fertile soil, and the middle/upper reaches are 
hilly areas leading into the Anatolian highland. 
Irrigation facilities are well developed in the 
lower basins and the proportion of irrigated vil-
lages is high, whereas irrigation facilities are not 
well developed in the middle/upper reaches. In 
the lower plain where many irrigation-intro-
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Table 1. Basic information on sample households （n＝34） 

Average age of household head （years） 48.0
Average number of household members （persons） 5.2
Average size of managed land （ha） 16.0
Number of livestock-keeping households （households） 6
Average value of crop products （1,000 TL） 62.7
Average value of livestock products （1,000 TL） 0.3
Average value of livestock sold （1,000 TL） 0.1
Average household labor on crops （males*days） 58.2
Average household labor on crops （females*days） 2.0
Average household labor on livestock （males*days） 21.5
Average household labor on livestock （females*days） 9.7
Average household labor in off-farm work （males*days） 90.3
Number of households that have male members working in 
off-farm work （households） 

13

Number of households that have female members working 
in off-farm work （households） 

2

Source : Farm survey.
Note : Turkish lira （TL） is expressed in present currency notation. One 
euro equaled around 2.9 TL as of April 2014.
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duced villages exist （hereafter, irrigated area）, 
mainly wheat, cotton, maize, citrus, and vegeta-
bles are planted. In the past, there were many 
sheep and goats in addition to cattle ; however, 
in recent years, only some farmers keep a few 
head of cattle in barns.
　In 2003, we conducted a farm household sur-
vey, and data from 34 households sampled from 
two irrigated villages in the Çukurova plain are 
used in this study.2） Since we could not obtain 
all the household data required to select farmers 
randomly in the surveyed villages, we first in-
terviewed farmers found at cafeterias in the vil-
lages and then adjusted the number of farmers 
interviewed to fit the managed land size distri-
bution of the villages at the final stage of the 
survey. Table 1 shows descriptive statistics for 
the data of the sampled households.
　The average size of the managed land is 
around 16 ha, which is substantially larger than 
the country average. In general, a land-lease 
market exists ; lands are frequently leased from 
people living in cities and multiple-year con-
tracts are common. However, transactions are 
limited to those living within the villages in the 
study site, and therefore, the inter-village land-
lease market can be said to be illiquid.
　The number of sampled households that keep 
livestock is six and the ratio of these to the  
total is around 18％ . According to Maru （2010）, 
there exists a large productivity difference be-
tween crop and livestock production in the irri-
gated areas of Adana, and farmers have tended 
to stop keeping livestock while the managed 
land size has increased over time. The data in 
this study also show a large difference in pro-
duction values and this may be related to a low 
livestock-keeping household ratio. The main 
products sold outside this area are maize, citrus, 
wheat, and dairy products, although a certain 
amount of the last two are kept for domestic use.
　As for family labor, male members mainly 
work on crop production, such as plowing, 
planting, and fertilizing, but also on some animal 

husbandry tasks. Female members primarily 
engage in housework and animal husbandry ac-
tivities such as cleaning barns and feeding live-
stock, and sometimes planting vegetables. Addi-
tionally, females sometimes do small amounts of 
supplementary work with male members in 
tasks such as plowing and irrigating when the 
household manages small plots of land. There 
seems to be no detailed division of labor with 
strict sanctions. However, the amount of female 
crop labor is small. Additionally, the village sur-
vey conducted in 2013 revealed that, in some 
cases, female members needed to have permis-
sion from male members to work outside.3） 

Farmers believe that there are particular types 
of work that males and females should do exclu-
sively and that letting female members work 
outside is a sensitive issue that relates to the 
honor of the family.4） 

　Employed workers are mainly engaged in ac-
tivities such as seeding and harvesting. In many 
cases, one hired operator with his own machine 
and dozens of hired laborers complete the har-
vesting. Among the 34 households surveyed, 13 
of the sampled households sent their male mem-
bers to other farms and sectors. Of these, eight 
sent their members to other farms as workers. 
However, the income earned by such employ-
ment was only 4.7％ of the expenditure on em-
ploying workers. In general, there appears to be 
a strong demand for workers in the irrigated 
area of Adana. Furthermore, only two sent fe-
male members ; 8.3％ of the total income earned 
by being employed was from females. These 
two households had three or four children aged 
around 20 years and all members of each house-
hold worked together. In sum, there were few 
female members employed outside their own 
farms in this area. Considering the demand for 
workers in this area, these findings seem to be 
attributable to social customs as explained 
above.
　There is the possibility that housework and 
high household income increase shadow prices 

20

2） Villages are not randomly sampled but are selected to represent general characteristics of the study site ac-
cording to the advice of local counterparts of the research project.

3） Generally, only a few days of outside work due to an urgent need for labor or for economic reasons will be al-
lowed.

4） The reason that detailed labor divisions do not appear and the overall amount of female crop labor is small is 
as follows : vegetables are nowadays cultivated outside residential areas for the purpose of selling the produce ; 
therefore, it is felt that female members should stop working outside in cases where economic and workforce 
circumstances are not severe.
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of members and, consequently, decrease female 
labor participation. Farmers in this area may 
consider both wages and shadow prices and al-
locate males to crop production, females to 
housework and animal husbandry, and hired 
workers to satisfy labor demands in crop pro-
duction.
　It is difficult to accept that jobs requiring dili-
gent field management and dexterous ability 
such as hand-picking cotton are not suitable for 
females. In the study site, harvesting machines 
for vegetables and tree crops are not well estab-
lished and there may be room for female house-
hold members to work. Decreased hours of 
housework are expected because of the techno-
logical progress of recent years. If female mem-
bers participate in harvesting, with proper re
allocation of housework among members, 
agricultural production may increase and the 
utility of households may also increase via the 
income effect. Nevertheless, farmers seldom let 
female members participate in crop production. 
Considering the survey result that permission 
was required from the household head for the 
labor participation of female members, an em-
pirical analysis is needed that considers not only 
wages and shadow prices, but also the effects of 
social customs.
　The southeast Anatolian region, which is the 
origin of many outside workers in the study 
area, has experienced development as a result 
of a government initiative ; it is consequently be-
coming difficult for farmers to employ workers. 
Çakmak （2004） and other studies expected a 
relatively large shrinkage in animal husbandry 
compared with crop production. However, 
should social customs continue to restrict the 
participation of female members in crop produc-
tion, negative effects on this sector could occur 
because of an insufficient labor supply. Some 
countermeasures are required if the effects be-
come severe ; therefore, the effects of social cus-
toms and their restrictions need to be consid-

ered in analyzing the effects of EU accession on 
farmers in the study site.

3.　Model

1）　Introduction of social customs
　Here, the essence of our model containing so-
cial customs is explained, based on the informa-
tion given above. The base model without the 
social customs restriction module is available in 
the Appendix.
　Social customs concerning female labor partic-
ipation in crop production are built into the base 
model.5） In the study site and similar areas, if a 
household decides on a labor input level that is 
different from the socially determined level by 
considering only economic and work force as-
pects, the utility level of the household will di-
rectly decrease if the society imposes penalties 
or restrictions on the household. Generally, re-
strictions on inputs are upper-limit restrictions 
in household models. However, the upper-limit 
restriction does not directly affect the utility 
level, and it is difficult to treat it as a problem of 
deciding the difference of input level from the 
socially determined level and to consider the 
possibility of inputs exceeding the socially de-
termined level. In the literature on CGE model-
ing, the transaction approach has been adopt-
ed.6） However, in the case of social customs 
restrictions for this study, it is complicated to 
explicate and set up social customs within the 
transaction approach. In this study, therefore, 
social customs that directly decrease the utility 
level by deviating from the socially determined 
standard input level are introduced. The utility 
function of the household is modified as

U′＝U－R,

where U is the usual utility and R is the social 
customs restriction and is expressed as7）

R＝θ2（t f
C－R

──）2,

where t f
C is female labor in crop production, R

── is 

21How Social Customs Restrict EU Accession Effects on Female Labor Participation in Turkey

5） More precisely, social customs include various restrictions in addition to that on female labor participation in 
crop production, such as those on housework. However, to analyze them fully it is necessary to decompose the 
labor participation structure and to consider housework and other activities, leading to unnecessary complica-
tions in the model. The main purpose of this study is to examine how and to what extent existing social cus-
toms restricting female labor supply would constrain the effects on agricultural production and farm behavior 
of Turkey’s accession to the EU. Since the results in Section 2 indicate that the restriction of the female labor 
supply may have a significant impact on crop production, only the social customs restriction on female crop la-
bor is considered in this study.

6） See, for example, Hosoe et al. （2010） and Brooks et al. （2010）.
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the standard input level of t f
C dictated by social 

customs, and θ is a parameter that shows the 
strength of these social customs. Here, t f

C＞R
──>－0 

is assumed to be the case, based on observed 
results in the study site. The more t f

C is relative 
to R

──, the greater will be the decrease in the util-
ity level ; the larger θ becomes, the more steeply 
the utility level decreases. In other words, when 
θ is large, the societal penalty strongly decreas-
es the utility level even if the deviation from R

── 
is very small. Furthermore, in the case where 
female members working outside is regarded 
with maximal shame （R

──＝0）, only a small 
amount of outside work for crop production by 
female members significantly reduces the 
household utility level.
　On the other hand, when θ is not very large, 
more deviations can be accepted. In this case, 
the following pattern can occur in the society 
where the situation of female members working 
outside is regarded with shame. If there is a 
sudden lack of labor, one or two days of outside 
work by female members in crop production 
with male members can be accepted. However, 
if female labor participation is scheduled for 
more than a few days, this means that the 
household makes female members work outside 
even though the work is substitutable with em-
ployed labor ; therefore, the utility level decreas-
es further. Moreover, if female labor participa-
tion is scheduled permanently, female members 
have to put working outside above housework 
and animal husbandry, activities that are consid-
ered to be important work for women. This 
leads the household to identify its behavior as 
shameful.

2）　Interpretation of social customs
　By including social customs restrictions in the 
model, the utility maximization problem ex-
pressed by Ψ changes with time allocation 
equations for female members ∂Ψ/∂t f

C＝0 to

pC∂FC

∂t f
C ＝pf

＊＋θ（tf
C－R

──）
μπ ，

where pC is the price of crop products, FC de-
notes the crop production function, pf

＊（＝μf/μπ） 
is the normal shadow price of female labor, μπ is 
the marginal utility of income and μf is the mar-
ginal utility of time consumption. The shadow 
price of female labor in crop production pf

C＊ con-
tains a new part arising from the social customs 
restriction, in addition to pf

＊, while t f
C in the sec-

ond term of the right-hand side of this equation 
makes the marginal valuation of female labor 
slope upward from left to right. The greater the 
positive response to social customs θ becomes, 
the larger is the slope of the shadow price of fe-
male labor in crop production. By contrast, the 
shadow price decreases if the standard level R

── 
is a positive value.
　Female labor in crop production is generally 
considered unfavorable in our study site ; there-
fore, R

── becomes zero.8） If θ does not have a 
large effect on μπ or μf, then the shadow price 
pf

C＊ increases substantially and t f
C approaches 

zero in the case of strict customs.
　Even though the marginal product value 
curve of female labor goes upward from an in-
crease of inputs or an increase in productivity, 
the amount of female labor in crop production 
may not increase compared with the case of no 
social customs if parts of the second term of the 
shadow price other than t f

C increase.9） If θ → 0, 
in contrast, the increase of female labor partici-
pation in crop production may be on terms close 
to the case of the normal shadow price.
　If social customs obstruct female labor partici-
pation in crop production, females must increase 
their leisure consumption or their labor supply 
in livestock production, which has low produc-
tivity compared with crop production. This re-
sults in a decline of μf and an increase of μπ re-
sulting from a decrease in income because of an 

22

7） Some studies such as Kevane and Wydick （2001） and Fletschner and Carter （2008） use this type of quadratic 
functional form for social customs restrictions on female labor.

8） In the case when R─ is zero, this R─ does not have to be determined at the initial point of the analysis. However, 
it should be noted that zero is the value for the study site of the present analysis. When it comes to the cases of 
considering differences in norms, heterogeneity among households, and dynamic factors, then the value of R─ is 
important.

9） Labor in the household is usually unpaid ; thus, labor with low productivity can be considered to be an input 
into housework. In the study site, however, even households with relatively small farm sizes utilized employed 
labor in crop production rather than female members, although these households did have female members ac-
tive in animal husbandry. The increase of the shadow price of female labor caused by social customs can be 
considered as one reason for this.
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increase in the payments for employees and lei-
sure consumption. This means a drop in the 
normal shadow price pf

＊. If this happens, social 
customs suppress the shadow price of females 
as a whole.10）

4.　Simulation

1）　Basic settings
　We conducted simulation analyses based on 
the household survey data discussed above. Us-
ing the model containing the social customs 
module in Section 3, we simulated how and to 
what extent the effects of Turkey’s accession to 
the EU on farm households differ between the 
case where the social customs discussed above 
exist and the case where they do not.
　The social accounting matrix （SAM） was 
constructed for our CGE modeling.11） SAM re-
cords transactions of goods and services among 
industries and agents, and can analyze whole 
economies in consideration of mutual interac-
tions. SAM can be made at various levels such 
as countries, regions, and villages and, as shown 
in Dyer et al. （2006） and Taylor et al. （1999）, 
SAM can be utilized as a database of CGE anal-
yses with datasets from farm household sur-
veys. In this study, data were collected at a 
whole-village level as a database for the CGE 
modeling, and then SAM of a representative 
household was produced.
　The data are basically the same as the results 
of the farm household survey in Section 2.12） 
With the assumption of linear homogeneity, the 
factor shares were used for exponents of the 
Cobb-Douglas production functions. To calculate 
the factor share of female labor, the shadow 

price is needed. It is desirable to estimate the 
shadow price econometrically. However, as 
mentioned in Section 2, the numbers of farmers 
managing animal husbandry and farmers where 
female members participate in labor were small ; 
therefore, we needed to adopt other methods. 
Maru’s （2010） survey of Adana Prefecture 
showed that there were no significant differenc-
es between the marginal productivity of own 
farm labor and market wages for either male or 
female members.13） Therefore, the present study 
assumed that the initial value of the male wage 
and that of the shadow price of the overall fe-
male labor supply were equal to the market 
wage.14）

　Each shadow price for a female member in 
crop and livestock production is affected by so-
cial customs at the time of the SAM construc-
tion. Hence, we needed to set up values of the 
parameters R

── and θ at this time. We assumed 
that R

──＝0 because of the norm that there 
should be no female labor participation in crop 
production. It is desirable to define the value of 
θ using econometric methods. Because this is 
very difficult, we set the value of θ in a conve-
nient way. EU accession simulations were con-
ducted considering the case with no social cus-
toms restriction （θ＝0）, the weak restriction 
case （θ＝0.2 : the shadow price of crop produc-
tion is around 1.4 times higher than that of live-
stock, in the case of working two days）, and the 
strong restriction case （θ＝0.4 : the shadow 
price of crop production is around 1.9 times 
higher than that of livestock, in the case of 
working two days）.15）

　It is preferable to estimate the elasticity of 
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10） It should be noted that this social customs restriction is different from the usual disutility due to physical or 
psychological pain caused by labor participation.

11） See Sadoulet and de Janvry （1995） for details of the SAM.
12） The sample size of 34 is small because it is difficult to include complete data about households. This is com-

mon in other village-level CGE studies such as Dyer et al. （2006） and Taylor et al. （1999）.
13） In Table 5 of Maru （2010）, the t-test does not reject the null hypothesis of no differences between the margin-

al productivity of own farm labor and market wages at the 10％ level for either male or female members in 
both irrigated and rain-fed areas.

14） For a male member, a certain rate of machine operating is included in labor employment. By following Maru 
（2010）, the market wage for a male was set with attention to the labor type.

15） According to the survey results indicating not very strict social customs restriction in the study site, the val-
ue of θ was set to express the restriction level where two or three days of female labor on crop production 
were considered acceptable. In the model, each additional work day of female crop labor increases its shadow 
price. Setting θ＝0.2 or θ＝0.4 might represent being acceptable as guest labor during a sudden shortage. If we 
set θ＝4, only one day of work makes the shadow price of female crop labor around five times higher than that 
of other workers. If the female member works dozens of days on crop production without an expensive shadow 
price （two times for example）, the parameter value needs to be much lower, like θ＝0.00001.
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substitution σ in the labor market by economet-
ric methods. However, for the same reason as 
for θ, σ was set at 0.99 because Taylor et al. 

（1999） assumed σ≈1 in their main results.16）

　After making an SAM for each θ, data on 
each SAM were taken as the initial equilibrium 
for each social customs restriction case （θ＝0, 
θ＝0.2, and θ＝0.4）, and calibration was conduct-
ed to obtain parameters. Here, it must be noted 
that each case of θ has a different initial equilib-
rium; and that the initial equilibrium for each θ 
supposes the situation where Turkey’s acces-
sion to the EU is not realized. Analyses were 
conducted by using the General Algebraic Mod-
eling System （GAMS） software.

2）　�Results : Changes with Turkey’s acces-
sion to the EU

　Here, we simulated how and to what extent 
agricultural production and farm behavior 
changed from the initial equilibrium for each 
case of θ after Turkey’s accession to the EU. If 
Turkey joins the EU, its agricultural policy will 
change to the Common Agricultural Policy 

（CAP） of the EU. Since the exact accession 
year cannot be assumed under the current situ-
ation, it was assumed as an hypothesis that 
there were no great changes in the situations of 
rural areas as surveyed in 2003 and the acces-
sion made in some future year.17） It was also as-
sumed that external conditions except for the 
social customs and price/policy changes were 
constant in postaccession equilibrium.18）

　The current EU agricultural policy has a pay-
ment scheme linked to production in addition to 

the Single Area Payment Scheme （SAPS） after 
the CAP “Health Check.” However, require-
ments for its allotment to newly acceded coun-
tries are strict, and the share of the production-
linked payment scheme is basically small in 
these countries. Thus, only SAPS was consid-
ered in this study. SAPS entails income trans-
fers to farm households as land-based subsidies. 
According to the USDA （2004）, the average 
value of SAPS payments in countries acceded to 
the EU in 2004 was 47.6 euros per ha. It was 
supposed that the same value would be paid to 
farmers in the case of Turkey’s accession, and 
the value was adjusted by the consumer price 
index and used in simulations.
　Postaccession prices of crop and livestock 
products at the farm gate, pC′ and pL′, respec-
tively, are calculated from border prices, ac-
counting for transportation and other costs be-
cause tariffs for agricultural products will be 
diminished. In this study, crop products were 
brought together and treated as one product. 
The same treatment was applied to livestock 
products. The ratios of products were assumed 
to be the same and then aggregated crop and 
livestock product prices were calculated. Using 
the FAOSTAT and HGCA data, pC′ and pL′ 
were around 1.2 and 0.8 times the preaccession 
prices.19）

　Finally, social customs restrictions after acces-
sion were assumed to be at the same level as 
the initial equilibrium level. Table 2 shows the 
simulation results of changes with Turkey’s ac-
cession to the EU for each θ case.

24

16） Results of CGE simulation cannot be regarded as reliable when vectors of changes in values reverse when the 
value of a parameter is changed. For sensitivity analysis, the cases of σ＝0.5 and σ＝3 were simulated according 
to Taylor et al. （1999）.

17） Since the accession procedure has not been proceeding, there will be a lag of around 20 years between the 
surveyed year and accession year, 2023, at the earliest. Attention should be paid if the composition of crop pro-
duction in this area changes significantly due to major transformations in production circumstances such as in-
troduction of irrigation or EU accession. According to statistical data taken from the Turkish Statistical Institute 
website （taken on November 5, 2013）, the compounded average of percent change of average amounts pro-
duced in Adana from 2003─2005 to 2010─2012 was －3.58％ for wheat, 1.04％ for maize, and 0.39％ for citrus （or-
ange, mandarin, and lemon）. Here, we must note that these values were the prefectural average and included 
effects of rain-fed villages and villages where irrigation facilities were recently introduced, and the relatively 
high percentage change in wheat might be affected by this. The study site has been a well-developed area in 
terms of irrigation facilities since the 1960s, and therefore it seems there have been no great changes in produc-
tion trends. Additionally, a lag of around 10 years was shown in previous studies such as Taylor et al. （1999）.

18） The Turkish government initiated the Agricultural Reform Implementation Project （ARIP） and switched its 
policy from a price support policy to a direct income support policy in 2001. However, because of a poor recep-
tion from farmers, the government went back to a price policy with a premium for certain produce （OECD, 
2011）. This study contains direct payment in initial equilibrium since there was direct payment in the surveyed 
year, 2003.
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　The results indicate that the increase in the 
crop product price and the drop in the livestock 
product price make the farmer concentrate on 
crop production, while the shadow prices of 
family labor increase （around 20％ from the ini-
tial equilibrium） via the large increase in profits.

　The results show that there is a difference 
between the shadow price of female labor in 
crop production compared with livestock pro-
duction and a decrease in the overall shadow 
price of female labor resulting from the social 
customs restriction. Female labor shifts from  

25How Social Customs Restrict EU Accession Effects on Female Labor Participation in Turkey

Table 2. Simulation results : changes with Turkey’s accession to the EU （σ＝0.99）

θ＝0 θ＝0.2 θ＝0.4

Value
　％

Value
　％

Value
　％

Change1） Change1） Change1） 

μπ 0.043 －10.6 0.046 －10.5 0.049 －10.4
μm 1.208 9.3 1.284 9.5 1.360 9.7
μf 0.949 7.4 0.939 7.6 0.927 7.8
pmO 27.838 22.4 27.851 22.4 27.862 22.5
pf

T 2） 21.879 20.2 20.381 20.3 19.044 20.3
pf

C＊ 21.879 20.2 29.871 21.9 36.898 22.4
pf

＊ 21.879 20.2 20.358 20.3 19.001 20.3
poC 31.156 36.9 31.155 36.9 31.155 36.9
ph

C 30.568 34.3 30.570 34.4 30.571 34.4
tmC 65.070 11.9 65.038 11.8 65.010 11.8
tmL 5.883 －72.7 6.027 －72.0 6.153 －71.4
tmO 100.943 11.8 100.894 11.7 100.850 11.7
lm 611.780 －0.3 611.718 –0.3 611.663 －0.3
tfC 2.224 13.9 2.194 12.3 2.184 11.8
tfL 2.693 －72.2 2.759 －71.5 2.817 －70.9
lf 464.242 1.5 464.207 1.5 464.160 1.4
thC 543.465 1.9 543.420 1.9 543.381 1.9
x 27,587.278 22.0 27,597.342 22.0 27,606.364 22.0
sC 249,260.900 18.5 249,255.000 18.5 249,251.400 18.5
sL 330.054 －60.0 338.924 －58.9 346.732 －57.9
qC 250,104.200 18.4 250,098.300 18.4 250,094.700 18.4
qL 356.566 －58.1 365.436 －57.1 373.243 －56.1
kC 44,477.463 36.9 44,476.418 36.9 44,475.774 36.9
kL 379.033 －66.5 388.462 －65.7 396.761 –65.0
pr 16.805 36.9 16.805 36.9 16.804 36.9
PFC 3） 17,260.984 46.2 17,243.647 46.2 17,228.305 46.2
PFL 3） –1,537.874 36.4 －1,528.521 37.1 －1,520.066 37.7
PFT 3） 15,723.110 47.2 15,715.126 47.1 15,708.239 47.1
EV 4） 4,792.124 ─ 4,792.316 ─ 4,792.667 ─

Note : 1）This is the percentage change from the initial equilibrium for each case of θ .
2）pf

T, the shadow price of overall female time, is a weighted average of pf
C＊ and pf

＊.
3）PFC, PFL, and PFT are productive profits of crops, livestock, and overall production.
4）EV means equivalent variation.

19） This increase of crop prices in the simulation can be considered as the reason that the price of oranges, one of 
the main products in the study site, is currently slumping because of the oversupply of oranges in the local 
market. The abolition of import duties （708 euros/ton as of April 2013） will increase exports of oranges and the 
price received by farmers.
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Table 3. Simulation results : changes with Turkey’s accession 
to the EU and the disappearance of social customs （σ＝0.99） 

⊿θ＝（0.2→0）1） ⊿θ＝（0.4→0）2）

Value
　％ 

Value
　％

Change3） Change3）

μπ 0.046 －10.6 0.049 －10.5
μm 1.284 9.5 1.360 9.7
μf 0.941 7.8 0.931 8.3
pm

O 27.866 22.5 27.896 22.6
pf

T 4） 20.414 20.5 19.106 20.7
pf

C＊ 20.414 －16.7 19.106 －36.6
pf

＊ 20.414 20.6 19.106 21.0
po

C 31.174 37.0 31.195 37.1
ph

C 30.588 34.4 30.610 34.5
tmC 65.042 11.8 65.017 11.8
tmL 6.016 －72.0 6.132 －71.5
tmO 100.899 11.7 100.861 11.7
lm 611.720 –0.3 611.666 －0.3
tfC 3.212 64.5 4.223 116.2
tfL 2.748 －71.6 2.795 －71.1
lf 463.200 1.2 462.142 1.0
thC 543.425 1.9 543.390 1.9
x 27,612.846 22.1 27,639.407 22.2
sC 249,407.400 18.5 249,575.600 18.6
sL 338.505 －58.9 345.898 －58.0
qC 250,250.800 18.5 250,418.900 18.5
qL 365.017 －57.1 372.409 －56.2
kC 44,503.529 37.0 44,533.436 37.1
kL 388.017 －65.8 395.875 －65.1
pr 16.815 37.0 16.826 37.1
PFC 5） 17,255.967 46.3 17,254.489 46.4
PFL 5） －1,528.768 37.1 －1,520.567 37.7
PFT 5） 15,727.199 47.3 15,733.922 47.3
EV 6） 4,804.594 ─ 4,819.449 ─

Note : 1） This is the subsequent simulation of the case of θ＝0.2 in 
Table 2, and “⊿θ＝ （0.2 → 0）” means the disappearance of 
social customs from θ＝0.2 to θ＝0.
2） This is the subsequent simulation of the case of θ＝0.4 in 
Table 2, and “⊿θ＝ （0.4 → 0）” means the disappearance of 
social customs from θ＝0.4 to θ＝0.
3） This is the percentage change from the initial equilibri-
um for each case of θ.
4）  pf

T, the shadow price of overall female time, is a weight-
ed average of pf

C＊ and pf
＊.

5）  PFC, PFL, and PFT are productive profits of crops, live-
stock, and overall production.
6） EV means equivalent variation.
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animal husbandry to crop production, but the 
shift is smaller in the restricted case.
　Specialization in crop production largely in-
creases total profit （about 50％ from the initial 
equilibrium）. However, the increase in profit 
from crop production weakens in the case of 
higher θ. This indicates that the social customs 
restriction might cancel out the income-aug-
menting effect of the improvement in manage-
ment circumstances caused by EU accession 
and hence suppress agricultural production. 
However, this might be caused by settings of 
the initial equilibrium, because there is little dif-
ference in the percentage change from the ini-
tial equilibrium between the case of restriction 
and that of nonrestriction. Additionally, it must 
be noted that the decrease caused by the social 
customs restriction is very small compared with 
the total growth caused by EU accession.
　As for equivalent variation, this value increas-
es in the case that the social customs restriction 
is valid and strong. However, the increase is 
very small compared with the overall increased 
effects caused by EU accession. Again, this 
might be caused by settings of the initial equi-
librium. It was necessary to judge the social 
customs restriction after conducting another 
simulation that accounted for the effects of the 
disappearance of social customs.20）

3）　�Results : Changes with the disappear-
ance of social customs

　In the following simulation, we estimated how 
the disappearance of social customs after Tur-
key’s EU accession changed female labor partici-
pation in crop production and the farm econo-
my. This simulation captured the composite 
effects of the disappearance of social customs 
and Turkey’s accession to the EU for each case 
of θ; and therefore estimated the effect of the 
disappearance of social customs through the 
shift in equilibrium from the results obtained in 
the former subsection.21） It was assumed that 
the value of θ in each case changed to zero, 

which meant that the shadow price of female 
crop labor became pf

＊ after the simulation con-
ducted in the previous subsection. The results 
obtained appear in Table 3.22）

　For female labor, the larger the value of θ 
that was assumed, the greater was the increase 
in participation in crop production （in the case 
of θ＝0.4, there was a 104.4 percentage point in-
crease from the results in Table 2）, and the less 
was the participation in animal husbandry and 
leisure consumption. Furthermore, the capital 
input increased with the increase of female crop 
labor, and the production amount increased 
from the results in Table 2. As a result, total 
profit grew （in the case of θ＝0.4, there was a 
0.2 percentage point increase from the results in 
Table 2） and exceeded the total profit in the 
nonrestricted case （θ＝0 from the beginning）. It 
is difficult to conclude simply that the disap-
pearance of the social customs restriction makes 
agricultural production more efficient. However, 
it is confirmed that an increase in female labor 
participation in crop production leads to increas-
es in agricultural production and profit.
　The results also show that the total shadow 
price of female members increased slightly from 
the results in Table 2. This can be seen as a re-
sult of a relatively large increase in the marginal 
utility of time consumption compared with the 
marginal utility of income because of a decrease 
in leisure consumption and an increase in goods 
consumption with profit growth.
　As for equivalent variation, this value in-
creased in the case that the social customs re-
striction disappeared （in the case of θ＝0.4, the 
increase was 0.6％ over the results in Table 2）. 
It can be said that the effects of increasing 
goods consumption are larger than those of de-
creasing leisure consumption because of female 
labor participation in crop production. However, 
the increased effects of the disappearance of the 
social customs restriction are very small com-
pared with the overall increases caused by the 
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20） Discussion is restricted here because of a lack of space, but the results of sensitivity analysis showed no large 
directional differences in changes in female labor participation and changes in the shadow price （for example, 
pf
＊＝36.699 for the case σ＝0.5 and θ＝0.4, and pf

＊＝37.324 for the case σ＝3 and θ＝0.4）.
21） As mentioned in Section 2, the effects of social customs and their restrictions need to be considered in analyz-

ing the effects of EU accession on farmers in the study site. Therefore, we undertook the simulation in this way, 
instead of simulating how the disappearance of social customs would change female crop labor and the farm 
economy in Turkey without EU accession.

22） The cases of “⊿θ＝（0.2→0）” and “⊿θ＝（0.4→0）” in Table 3 are the succeeding simulations of those of θ＝0.2 
and θ＝0.4 in Table 2, respectively.
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EU accession effect. It can be said that the dis-
appearance of social customs regarding female 
labor participation in the irrigated areas of 
Adana Prefecture would not have a strong im-
pact compared with the effect of improvements 
in the production environment from an econom-
ic point of view, even though it is an important 
issue for gender studies.23）

　It should be noted that these simulation re-
sults depend on the production techniques of 
farmers at the time of the initial equilibrium. 
Farmers were using a certain amount of female 
labor at the initial equilibrium. This can be con-
sidered as the farmers’ will to use this amount 
of female labor, even though social customs ex-
ist, and it means that female labor is technically 
important for crop production. Therefore, the 
stricter the restriction is, the greater female la-
bor participation will be in the event of the dis-
appearance of social customs. These findings in-
dicate that where these kinds of social customs 
restrictions exist, simulation results may be 
quite distorted if there is no account of these re-
strictions in the empirical analyses.

5.　Conclusions

　In this study, we investigated the relationship 
between female labor participation and social 
customs in a rural area of Mediterranean Tur-
key, and examined how and to what extent ex-
isting social customs restricting female labor 
supply would constrain the effects on agricul-
tural production and farm behavior of Turkey’s 
accession to the EU. It is expected that crop 
production will become more prosperous be-
cause of the relative increase in crop product 
prices resulting from EU accession. The shadow 
price of female crop labor will increase where 
social customs restrictions exist, and profits of 
crop production will decrease compared with 
the case of no restriction from the beginning. 
Additionally, female crop labor, production, prof-
its, and equivalent variation will increase in the 
event of the disappearance of the social customs 
restriction. Disappearance of the social customs 
restriction is expected to promote technical 
changes that will promote further female labor 
participation.

　However, the values of equivalent variation 
and other variables related to profits in our sim-
ulation results show that the economic impact 
of the disappearance of the social customs re-
striction on agricultural production are not large 
compared with the impact of changes in produc-
tion circumstances caused by EU accession. 
This indicates that the social customs would not 
strongly constrain the economic impact of Tur-
key’s accession to the EU and, from this view-
point, policies that improve agricultural produc-
tion circumstances become more important. On 
this basis, it would also be useful to create op-
portunities for female members to work by im-
proving conditions for livestock production in 
ways that do not conflict with social customs.
　However, there remain certain topics for fu-
ture investigation. First, the elasticity of substi-
tution/transformation for labor allocation has 
not been fully considered. Although it is desir-
able to use constant elasticity of transforma- 
tion （CET）/substitution （CES） functions in the 
analysis, simplified specifications have been 
made. Furthermore, shadow prices and the so-
cial customs restriction parameter could not be 
derived econometrically in the analyses because 
of data limitations. These issues should be ad-
dressed in future studies.
Appendix : Set of Equations in the Base Model

　It is assumed that a village is composed of ho-
mogeneous farm households, and one household 
is extracted from one homogeneous village. This 
is because the social customs restriction is treat-
ed in this study as a deviation from the socially 
determined norm. If the social customs are con-
sidered as a deviation from the average, an 
equilibrium model from multiple households can 
alternatively be introduced. Considering the 
characteristics of the study site, it was appropri-
ate to treat the social customs restriction as a 
deviation from the norm. The main objective of 
this study was to analyze how the effects of EU 
accession on activities of farmers in the Medi-
terranean region of Turkey differ as a result of 
the existence of social customs restrictions. It 
was not the main issue to treat the equilibrium 
adjustment process among different types of 
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23） The results of sensitivity analysis show no large directional differences in changes in female labor participa-
tion and changes in the shadow price （for example, pf

＊＝18.962 for the case σ＝0.5 and θ＝0.4, and pf
＊＝19.417 for 

the case σ＝3 and θ＝0.4）. Jointly considering the results of sensitivity analysis in the simulation of Turkey’s ac-
cession to the EU, the results obtained in this study are robust to the elasticity of substitution.
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farmers. Furthermore, the household structure 
was assumed to be based on patriarchy. This in-
volves a male household head making all deci-
sions in the study site, which is different from 
sub-Saharan African countries where each 
household member generally manages his/her 
own fields separately.
　The household maximizes utility obtained 
from the consumption of goods, services, and lei-
sure. A Cobb-Douglas utility function of the 
household is defined by

U＝Z（xC, xL, x, t f
H, lm, lf）,

where xC and xL are self-consumptions supplied 
by crop production C and livestock production 
L from one’s own farm; x is other goods con-
sumption ; t f

H is hours of housework provided by 
female member f ; and lm and lf are leisure hours 
of male member m and female member f, re-
spectively. This utility function is assumed to be 
constant returns to scale.
　Defining tmC and tmL as working hours of m in 
the crop and livestock production activities on 
one’s own farm, t f

C and t f
L as working hours of f 

in the crop and livestock production activities 
on one’s own farm, and tmO as working hours of 
m at other farms, assuming that there are no fe-
male working hours at other farms, then the 
time constraints of m and f, respectively, be-
come

Tm＝tmC＋tmL＋tmO＋lm,

and

Tf＝t f
C＋t f

L＋t f
H＋lf.24）

　The Cobb-Douglas crop and livestock produc-
tion functions of the household are

qC＝FC（tmC, t f
C, thC, a, kC, Ek

C）,

qL＝FL（tmL, t f
L, kL, Ek

L）,

where for crop production, t h
C is the input of em-

ployed labor to one’s own farm, a is the size of 
the farmland operated, kC are miscellaneous in-
puts such as fertilizer, and Ek

C is the capital in-
put. For animal husbandry, kL is miscellaneous 

inputs such as concentrate diets, and Ek
L is the 

capital input.25）

　Although there is a land-lease market in the 
village, it was assumed that the total size of vil-
lage land used was constant. In other words, the 
land size owned by the representative farmer 
never changed and equaled its initial size, Ea, 
and the amount of land rented in from others 
living in the city area, aDr, was also assumed to 
be constant :

a＝Ea＋aDr.

Then, the market price of land was determined 
in response to the productivity of land if the 
land supply was fixed in the market.
　It was assumed that the main products, maize 
and citrus, are all sold. Wheat and dairy prod-
ucts were assumed to have no fluctuation in 
self-consumption demand because these prod-
ucts are essential foods. Thus, of all goods pro-
duced, sC and sL are sold outside and xDC and 
xDL are constantly consumed in the village :

sC＝qC－xDC,

sL＝qL－xDL.

　The consumption sector of the households 
makes expenditure, which consists of values of 
rented-in land praDr, purchasing miscellaneous 
input goods pk

CkDC＋pk
LkDL, hired labor ph

CtDh
C, 

and consuming other goods pxxD, equal to in-
come, which consists of values of crop products 
sold pCsC, livestock products sold pLsL, and re-
wards for off-farm work pm

OtmO. The prices, pr, pk
C, 

pk
L, ph

C, px, pC, pL, pm
O, are for land rent, prices of 

miscellaneous inputs for crop and livestock pro-
duction, wages for hiring labor, prices of other 
consumption goods, of crop and livestock prod-
ucts, and wages for being hired, respectively :

praDr＋pk
CkDC＋pk

LkDL＋ph
CtDh

C＋pxxD
＝pCsC＋pLsL＋pm

OtmO.

　It was assumed that, in the village labor mar-
ket, there exists an agent who maximizes his 
profit.26） The agent demands the off-farm labor 
supplied by male members tDmO from inside the 
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24） In accordance with the situation of the study site, we limited the types of work to those mentioned above.
25） To focus on the household labor problem, some parts of this model other than labor were simplified : hired la-

bor was limited to that in crop production ; other capitals were calculated from their initial quantity ; and both 
production functions were assumed to be constant returns to scale.

26） This may sound strange, but is a common expression of settings in CGE modeling. See, for example, Hosoe et 
al. （2010）
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village and the employed labor tDoC from outside 
the village, and supplies labor t h

C to the farm 
household in the village. It may appear some-
what strange to suppose an intra-village labor 
market in a model with a representative house-
hold. This was designed to capture the intra-vil-
lage employment of male household members 
that actually exists. We assumed that the CES 
labor production function with imperfect substi-
tutability between tDmO and tDoC gave the labor 
market equations below :

t h
C＝γ（δmOtDmO

η＋δO
CtDoC

η）1/η,

tDmO＝⎛
⎝
γηδmOph

C

pmO
⎞
⎠

1/（1－η）
,

tDoC＝⎛
⎝
γηδO

Cph
C

po
C

⎞
⎠

1/（1－η）
,

where po
C is the wage of tDoC, δmO and δO

C repre-
sent input-ratio coefficients of the inputs, respec-
tively, and δmO＋δO

C＝1. The parameter γ is the 
scale coefficient of the production function and 
η is the coefficient of the elasticity of substitu-
tion σ. Here, to consider the effects of the 
Southeastern Anatolia Project, it was assumed 
that the labor supply from outside the village is 
fixed at t oC and that the wage rate is determined 
at the point where t oC and the demand for labor 
is crossed.
　Finally, a restriction was imposed that the de-
mands for goods/factors in some sectors and 
supplies of those in other sectors （XD and X for 
generalized description, respectively） are equal :

XD＝X.

　With these restrictions, the utility maximiza-
tion problem of the household becomes the 
maximization problem of Ψ:

Ψ＝U＋μm（Tm－tmC－tmL－tmO－lm）
＋μf（Tf－t f

C－t f
L－t f

H－lf）
＋μπ｛pC（qC－xC）＋pL（qL－xL）
＋pmOtmO－prar－pk

CkC－pk
LkL－ph

Cth
C－pxx｝,

where

U＝Z（xC, xL, x, t f
H, lm, lf）,

qC＝FC（tmC, t f
C, t h

C, a, kC, Ek
C）,

qL＝FL（tmL, t f
L, kL, Ek

L）.

Endogenous variables here are x, lm, lf, tmC, t f
C, tmL, 

t f
L, tmO, t h

C, kC, kL, μm, μf, μπ. Partial differentiation 
with these variables gives factor demand func-
tions for each variable. In addition, ∂Ψ/∂μm＝0, 

∂Ψ/∂μf＝0, and ∂Ψ/∂μπ＝0 give time allocation 
equations for male and female members and the 
budget constraints equation. Finally, the base 
model is explained by these equations, the rent 
function of the land-lease market, and the equa-
tions of the labor market.
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