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Abstract Turkey has experienced the world largest decline in female labor force participation rate: it has fallen from 72% in 1955 to 29% in 2011. While there is a large decrease in female agriculture employment, there is only a small increase in service sector. This paper argues that, (i) the main industry has shifted from agriculture to non-agriculture, (ii) because of the social stigma against nonfamily market work for Turkish women, they have failed to move from agriculture to other sectors. I construct a simple general equilibrium model of sectoral reallocation with gender and calibrate its parameters to match the U.S. data. Quantitatively, the baseline model does a reasonable job to explain the female labor supply in the U.S. and also several European countries, while it misses dramatically in capturing Turkish data. I add the stigma eﬀect for Turkish women, then the model does a good job of capturing the evolution of sectoral hours by gender in Turkey. This paper suggests a quantitative importance of cultural factors.
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Introduction



Over the last 50 years, Turkey has experienced a dramatic decline in its female labor force participation rate, decreasing from 72% in 1955 and decreased to 29% in 2011. Turkish female labor is an obvious exception to the world-wide trend of increasing female labor market participation. By ILO’s estimation, only 9 in 139 countries have experienced a decrease in female labor force participation rate from 1950 to 2010, and only Turkey and Niger show a decline by more than 10%1 . The objective of this paper is to propose and evaluate an explanation for the large decline in the Turkish female labor market participation rate. Specifically, I focus on the possibility that Islamic culture is associated with a stigma for female market work outside of family business. The first contribution of my paper is to document the sectoral employment trends by gender in Turkey. Since 1950, the Turkish economy has experienced significant growth, and consistent with the general patterns observed in other countries, Turkey has witnessed a large amount of structural transformation. Specifically, there has been a large decrease in the share of employment and output accounted for the agricultural sector and a large increase in the share of employment and output accounted for by the non-agricultural sector, primarily the service sector. However, when one looks at the sectoral employment ∗ I am extremely grateful to Richard Rogerson for crucial advice, support, and encouragement. I also thank Thomas ¨ or, and participants in the Princeton Macro/International Macro Lunch Seminar for their insightful Fujiwara, Murat Ung¨ comments and suggestions. † e-mail: [email protected] 1 From 1950-1980, the estimations are available in Oﬃce (1986). The recent data are obtained from ILO web page.



Figure 1: Female Labor Force Participation Rate



trends by gender, an interesting fact emerges. Whereas the share of males employed in agriculture decreases and is largely oﬀset by an increase in the share of males employed in non-agriculture, a very diﬀerent pattern is observed for females. In particular, while there is a large decrease in the share of women employed in agriculture, there is only a small increase in the share of women employed outside of agriculture. I conclude that the key to understanding the large decline in female labor force participation in Turkey amounts to understanding why the share of females working outside of agriculture, specifically services, has increased by so little as Turkey has developed. As noted by Olivetti (2013), a large share of the increased female labor force participation in other countries is due to the tendency for the share of females employed in services to increase as a country develops. This paper considers the possibility that an underlying social stigma against nonfamily market work for Turkish women has caused the decline in their labor market participation. Turkish culture has a strong male-breadwinner/female-homemaker family norm2 possibly due to Islamic tradition. In particular, working out side of the home with strangers (especially male) is something that should be avoided by “good” Muslim women. This specifically applies to work in the typically in manufacturing and serive sectors3 . On the other hand, agriculture is ethically and socially accepted because it is 2 See, e.g., Ilkkaracan ˙ (2012) for a field survey. See also Toks¨ oz (2012) for a broad overview about facts from a viewpoint of gender studies. 3 Husband’s permissions are important in Turkish female labor. Cinar (1994) shows that more than half of non-employed women in urban area anwer the reason to being homemakers as the lack of their husbands’ permissions. Their husbands worry the market work mainly because of the potential harassment in work places. G¨ oksel (2013) also finds that wives who have conservative husbands work less in urban area.



family work4 . This stigma could qualitatively explained why Turkish female labor has failed to be reallocated from agriculture to other sectors. The second contribution of this paper is to quantitatively evaluate the importance of this stigma eﬀect. To do this, I construct a simple general equilibrium model of sectoral reallocation with male and female labor inputs and calibrate it so as to match the evolution of sectoral hours worked by gender in the United States. The model builds on the work of Ngai and Petrongolo (2013). I then show that this same model can account for the evolutions of sectoral hours by gender for several other countries—France, Greece, Italy, Portugal, Spain and the UK—when I input the sectoral productivity processes for these countries. When I do this for Turkey, the model does a reasonable job of capturing the aggregate evolution of sectoral hours worked but misses dramatically in capturing the evolution of sectoral hours by gender. In particular, the model counterfactually predicts a large increase in the share of female time devoted to the service sector and a much too small drop in the share of female time devoted to agriculture. I then modify the model for Turkey so as to incorporate a stigma eﬀect for female work outside of the agricultural sector. When I add this element to the model I now find that the model does a very good job of capturing the evolution of sectoral hours by gender for Turkey in the post 1950 period. In particular, it improves the model’s fit with the data not only for females but also for males. An important feature of my analysis is that it incorporates feedback from female labor allocations to male labor allocations. I conclude that stigma of the type considered can provide a consistent explanation for the anomolous behavior of female labor market participation in Turkey, though the size of this eﬀect must be quite large. In particular, the additional disutility from the stigma in one hour non-agriculture jobs per week is equivalent to 0.8% reduction in total consumption, or 30 minutes leisure per week. Relation to the literature First, this article contributes to a literature on female labor supply in Turkey. There are several hypotheses on the decrease of female market work: Tansel (2001) interprets Turkey as being on the declining part in Goldin (1994)’s U-shaped hypothesis, Dayıo˘glu and Kırdar (2009) concludes that the main factor is urbanization, and G¨oksel (2013) shows that religious conservatism is a significant component. This paper’s theory integrates all of the above explanations. A distinctive feature of my approach is using general equilibrium model to directly capture the large drop in female labor force participation, while those papers only run cross-sectional regression to determine what types of women tend to have jobs5 . 4 It is a virtue that Turkish women help their husbands’ agriculture jobs. Furthermore, Morvaridi (1992) documents that Turkish women have special role in some parts of agriculture work. 5 Adamopoulos and Akyol (2009) conjecture that the increase in marginal income tax rate might explain the decline in female labor supply, while their quantitative model does not explicitly include labor inputs by gender. But, it cannot be the main reason because Turkish female labor deviates from the trend in other countries in diﬀerent ways by sector, while the income tax aﬀects labor supply uniformly. See Imrohoroglu et al. (2012) for another quantitative analysis in Turkey.
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Figure 2: Agriculture share in total employment



In addition, there is a literature that studies the eﬀect of culture on female labor supply. Fernandez and Fogli (2009) study second-generation American women to isolate the pure eﬀect of culture, and shows that it is a quantitatively significant determinants of women’s work. Furthermore, Fogli and Veldkamp (2011) and Fern´andez (2013) study the dynamics of culture itself (precisely, belief about hidden information). While the cultural factor is constant over time in my paper, I consider another source of dynamics: the interaction of a constant cultural eﬀect with the changing sectoral composition of employment associated with structural transformation. Finally, there has also been some recent work about the eﬀect of structural transformation on female labor supply, including Buera et al. (2013a), Akbulut (2010), Ngai and Petrongolo (2013) and Rendall (2010). These papers focus on the rise of (especially high-skilled) service sectors and derive the increase in female labor supply in the United States. Because my baseline model closely follows the literature, this paper can be interpreted as an application of these models to a cross country study among European countries. But the main focus is diﬀerent: the present paper concentrates on the structural transformation from agriculture to other sectors and also the eﬀect of cultural factors.
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Figure 3: Female share in agriculture and non-agriculture sector employment
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Some Empirics of Turkish Female Labor



This section establishes several empirical facts that motivate my theory. First, I show that Turkey has experienced a labor reallocation from agriculture to other sectors consistent with the general patterns observed in other countries. Second, the sectoral employment trends by gender show a strong bias in Turkey. Female agriculture employment was very large in the past and has dramatically dropped, while employment in other sectors has increased by little. Finally, I discuss other potential factors that may aﬀect female labor supply. 2.1



Employment



I would like to begin by addressing labor reallocation among sectors. Turkey has experienced a dramatic shift from agriculture to non-agriculture sector as in other countries. Figure 2 plots agriculture shares in total employment in Turkey and other OECD countries from 1950-2000 against log PPP-converted GDP per employed person, which is a measure of economic development. Although Turkey is less advanced, the agriculture share is in line with the common trend in other countries. The sectoral employment by gender shows a diﬀerent results. Figure 3 plots the female share in agriculture and non-agriculture sector employment from 1950-2000 also against log GDP per employed person in Turkey and other OECD countries. In the left picture, while there are some variations among European countries, Turkish trend in female share in agriculture is too much high compared to others. In 2000, more than half workers in Turkish agriculture are female. The right graphs shows the opposite result for nonagriculture sector. Turkish women have a share less than 15% in non-agriculture sector.
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Figure 4: Employment shares in Greece and Turkey by gender



It evidences a strong gender bias both by sector and gender in Turkey. The structural transformation from agriculture to other sectors aﬀects Turkish female labor in a diﬀerent way. To examine this, Figure 4 classifies Greek and Turkish men and women in three categories: non-employed, employed in non-agriculture, and employed in agriculture6 . Greece is a good country to be compared with Turkey, because these share the borders, and the industry structures are similar. Note that the patterns found in Turkey appear even more anomolous if I use other countries as the comparison. In 6 The data contain people who are aged over 15 and not in education. Following the original definition in Turkish census, unemployed workers who search for first jobs are classified as non-employment, unemployed workers who have work experience are classified in each sector by their previous jobs.



both countries, male employment shares show the almost similar trend. The agricultural employments have rapidly declined, and the labor forces have shifted to non-agriculture and non-employment. But, the sectoral shares in Turkish female employment show a very diﬀerent pattern compared to Greece. In Turkey, the share of non-agriculture has increased by so little, while, it has significantly risen in Greece. Given the increasing trend in female non-agriculture labor in many countries as in Olivetti (2013), the Turkish trend is a puzzle. 2.2



Other factors



I would also like to consider other factors which may contribute to women’s labor supply decision. Interestingly, all factors considered here do not contribute to decrease the female labor force participation rate. It implies that the structural change in employment has overcomed other various eﬀects. Table 1 summarizes the results7 . First, the importance of female educational attainment is emphasized in the literature, e.g., Eckstein and Lifshitz (2011) estimate a life-cycle model of women in the United States and conclude that one third of the increase in female employment can be explained by education. In Turkey, female years of schooling have dramatically increased and the gender gap has narrowed; hence, it must be a counter eﬀect to the decline in female labor supply. Second, female marital status may also aﬀect labor supply. In Turkey, the crude marriage rate, average age at marriage and crude divorce rate have not significantly changed over 60 years. The signs of the changes also seem to mitigate the decline in female workforce. Third, home productions devoted to child care have also decreased. Total fertility rate has significantly declined, and pre-primary education including nursery school has become popular. While the direct estimation of child care cost as in Attanasio et al. (2008) is missing, the burden of child care has been lightened. Finally, as Greenwood et al. (2005) emphasize, technological change in home production might have a major role. It is hard to measure such improvement in technology, but at least electricity consumption has dramatically increased in Turkey. In total, Turkey has experienced several social changes that would potentially increase the female labor supply as in most other countries. Factors to decrease the female market participation in Turkey must be strong enough to overcome these other eﬀects.



3



Model



In this section, I build a general equilibrium model of sectoral allocation of labor supply by males and females. The model is designed to capture hours of work data in the United States. Later, I will apply it to European countries and Turkey. There are four sectors in this economy: agriculture, manufacturing, service and home production.



7 Agerage years of schoolings is taken from data set created by Barro and Lee (2012). Marriage and divorce, electricity statistics are obtained from Turkish Statistical Institute (2012). Total fertility rate and Preprimary education enrollment rates are provided by World Bank.



Female average years of schooling Female/Male ratio of average years of schooling Crude marriage rate Female average age at marriage Crude divorce rate Total fertility rate Preprimary education enrollment rate Electricity consumption (excluding industry) per person



1950 0.63 0.39 9.51% 23.3 0.38% 6.12% (1960) 3% (1985) 19kWh



2010 6.33 0.72 7.98% 24.5 1.62% 2.09% 26% 1295kWh



Table 1: Other factors



Households distribute the hours of work for male and female to these sectors given the sector productivities. There are three key ingredients in the model. 1. Following Ngai and Petrongolo (2013), I introduce gender comparative advantages in each sector. It allows the model to capture the strong gender bias in sectoral hours. 2. To capture the fall in agriculture sector’s labor share, I introduce a non-homotheticity into a Stone-Geary utility function. It is a common assumption in the literature of strutural transformation, such as Kongsamut et al. (2001) and Duarte and Restuccia (2010). 3. Market service and home production are close substitutes. Because productivity growth rate in market service exceeds that in home production, hours of work is reallocated from the latter to the former. This “marketizaition” eﬀect is emphasized in Akbulut (2010), Buera et al. (2013b), Rendall (2010) and Ngai and Petrongolo (2013). At the aggregate level, labor reallocation occurs due to an income eﬀect associated with the non-homothetic preferences and substitution eﬀects driven by the diﬀerence in labor productivity growth rates among sectors. These aggregate labor reallocations derive asymmetric consequences between male and female due to the gender comparative advantages. 3.1



Household



There is a representative household consisting of a male and a female. The household’s utility function is ) ( 1 1 log Lmt + log Lf t (1) U (Ct , Lmt , Lf t ) = αC log Ct + (1 − αC ) 2 2 where Ct is aggregated consumption for the household, and Lmt and Lf t are hours of leisure for male and female. The leisure for men and women are assumed to enter symmetrically. Throughout the paper, t is time subscript, and sectors are denoted by subscripts such as, agriculture A, manufacturing M , market service SM and home production SH.



Both the male and female are endowed with one unit of time. Time allocated to market work in agriculture HgAt , manufacturing HgM t , service HgSM t , home production HgSHt , and leisure Lgt for gender g = m, f . 1 = HgAt + HgM t + HgSM t + HgSHt + Lgt for g = m, f.



(2)



The aggregate consumption Ct consists of consumptions in agriculture, manufacturing and service. I assume that the aggregation follows a Leontief function as suggested in Herrendorf et al. (2013) who estimate the elasticity of substitution using value added components of consumption categories. { ( ) } Ct = min αA CAt − C¯A , αM CM t , (1 − αA − αM )CSt , (3) where CAt , CM t and CSt are agriculture, manufacturing, and service consumptions respectively, and αA , αM are relative weights. I assume a subsistence level of agriculture consumption C¯A so that the model captures the rapid decline in agriculture hours. In the U.S., productivities in agriculture and manufacturing sectors have grown more rapidly than service productivity. The Leontief formulation together with constant term C¯A in agriculture captures the labor reallocation from agriculture and manufacturing to the service sector. Additionary, the service consumption CSt is composed of market service CSM t and home production CSHt . η η 1/η CSt = [αS CSM , t + (1 − αS )CSH ]



(4)



where αS is a weight for market service and η is an elasticity of substitution parameter. I assume η > 0 so that market service and home production are close subsitutes. In my calibration, the service sector productivity’s growth rate exceeds that in home production in the U.S. The relative productivity’s change pushes the female home labor into market. In this specification, the household does not solve dynamic problem because there is no saving decision. This assumption greatly improves the tractability. My pproach has also been followed by Rogerson (2008), Ngai and Petrongolo (2013) and many others. 3.2



Technology



For all sectors, the production functions are specified by CES functions FS,g,t of male and female hours of work: ( )1/σ σ FS,g,t (HmSt , Hf St ) = θSt ξS HmSt + (1 − ξS )HfσSt , for S = A, M, SM, SH, (5) where θSt is a time-varying sectoral productivity, and ξS is a gender comparative advantage. In calibration, I will show ξA > ξM > ξSM > ξSH . As emphasized in Rendall (2010), it can be interpreted to mean that men have comparative advantage in brawn jobs while women are relatively good at brain jobs. In the U.S. simulation, sectoral hours of work have mainly shifted from agriculture, manufacturing and home production to the service sector. Because women have comparative advantage in service, it increases the female market participation.



3.3



Equilibrium



The market clearing conditions are simple: CSt = FS,g,t (HmSt , Hf St ) for S = A, M, SM, SH,



(6)



Precisely, home production is not traded in market, but it can be mathemtically interpreted as intrahousehold equilibrium. The competitive equilibrium in this model can be defined as the solution of a planner’s problem because there is no distortion. Given the Leontief function, in the equilibrium, ( ) αA CAt − C¯A = αM CM t = (1 − αA − αM )CSt . (7) Therefore, the equilibrium allocation is the solution of max



CAt ,CM t ,CSt ,CSM t ,CSHt , Lmt ,Lf t HmAt ,HmM t ,HmSM t ,HmSHt Hf At ,Hf M t ,Hf SM t ,Hf SHt



[ ( )] αC log αA CAt − C¯A + (1 − αC )



(



1 1 log Lmt + Lf t 2 2



)



such that (2), (4), (5), (6) and (7) hold. The first order conditions are derived in Appendix A. One can eliminates the consumptions and leisures by substituting the production functions and the time constraints into the objective function. Then, the remaining eight hours of work HmAt , HmM t , HmSM t , HmSHt , Hf At , Hf M t , Hf SM t , Hf SHt are determined by the first order conditions.
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Quantitative results



In this section, I first calibrate the model’s parameters using the U.S. census data. While the model mainly targets 2000 data, it also succeeds to trace out the evolutions of sectoral hours by gender since 1950. Second, the calibrated model is also applied to European countries and Turkey. The model can account for European trends, but it misses dramatically in capturing the the evolutions of sectoral hours by gender in Turkey. Finally, I modify the model so as to incorporate a stigma eﬀect for Turkish female non-family work. The model does very good job of capturing data, and also shows the quantitative importance of the stigma eﬀect. 4.1



Calibration with the U.S. data



This paper mainly uses the hours of work by sector and gender in the U.S. from 1950 to 2000 census data. For data sources, see Appendix B. The hours of work in home production is also calculated from the market work to home production ratio obtained from Aguiar and Hurst (2007). The model has eleven parameters. The two parameters η and σ are taken from the literature. This paper follows Ngai and Petrongolo (2013) and chooses the parameter for the elasticity of substitution between home and service, η, as 0.55, and that for the elsticity of substitution between male and female labor inputs, σ, as 0.67. Next, the subsistence level of consumption, C¯A = 0.003 so that the model roughly captures the time-series in hours of work in agriculture. The remaining eight parameters are determined so that the equilibrium fits the 2000 data. The targets are eight hours of work, HmA2000 , HmM 2000 , HmSM 2000 , HmSH2000 , Hf A2000 , Hf M 2000 , Hf SM 2000 , Hf SH2000 ; hence, the parameters are just identified. In the calculation, market labor productivities θA2000 , θM 2000 , θSM 2000 are estimated from the labor inputs and value added. The home productivity θSH2000 is calculated from the home to market productivity ratio in Bridgman (2013). To simulate the evolution of hours of work in the U.S., I also need to estimate the productivity growth rates in the sectors. While, the market productivities are calculated from value-added data, the estimation of home productivity growth rate is challenging. The growth rate used in diﬀerent studies varies considerably: -0.2% per year in Rogerson (2008), 0.2% in Akbulut (2010), 0.5% in Ngai and Petrongolo (2013), and 1.4% in Bridgman (2013)’s estimation from 1950-2000. This paper chooses a model-based approach: the home productivity growth rate is selected so that the model’s prediction for total home to market hours of work ratio in 1970 matches with its value in Aguiar and Hurst Parameter Value Target
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Figure 5: US simulation results



(2007)8 . The estimated growth rate is 0.92% per year. The U.S. simulation results are shown in Figure 5. Although the model targets only 2000 data and the aggregate trend in agriculture and home production, it also reasonably captures time-series of hours of work for both gender. 4.2



Cross country simulation



I apply the calibrated model to Turkey and also European countries such as France, Greece, Italy, Portugal, Spain, UK, for a comparison. This paper follows the method in Duarte and Restuccia (2010) method and determine the sectoral productivities in the initial years. I set four initial year productivities, θA,t , θM,t , θSM,t and θSH,t so that the model matches four targets: (1) total hours of work in agriculture, (2) total hours of work in manufacturing, (3) total hours of work in service, (4) PPP-converted total market productivity relative to the U.S. obtained by The Conference Board Total Economy Database. As discussed in Duarte and Restuccia (2010), this method can overcome the 8 1970



value is calculated as the average of 1965 and 1975 values in Aguiar and Hurst (2007).
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Figure 6: Total (both sex) hours of work by sector (simulation minus data)



lack of PPP-adjusted sectoral value-added across countries. This paper also estimates the evolution of home productivities in these countries. First, I run the following regression using the U.S. data. ln Home Productivityt = α + β ln Total Market Productivityt



(8)



This paper assumes that the other countries share the same trend. Using the estimated ˆ and also total market productivities in other countries, the series coeﬃcients α ˆ and β, of home productivities are obtained. Finally the overall productivity level is adjusted to match the initial year level obtained above. I first show the simulation results aggregated by gender and sector. See Appendix C. for a full set of results for each country. Figure 6 aggregates male and female hours of work and plots the results by sector. The plotted value is the simulation’s residual: simulated hours of work minus actual hours of work. The model does a good job of capturing the evolution of sectoral hours worked, while the model slightly underestimates the hours of work in Turkish agriculture in 1970s. Figure 7 shows the results for male and female total hours of work. The model reasonably reproduces the hours of work for both gender. Note that, in both Figure 6 and Figure 7, the Turkish results are not outliers. In the
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Figure 7: Total hours of work by gender (simulation minus data)



aggregated level by gender or sector, Turkey shares the same trend with other European countries. Interestingly, of a disaggregated level, the observations are dramatically diﬀerent. Figure 8 plots the simulation results by both gender and sector. First, the model does a very good job for capturing hours of work by sector and gender in European countries. The simulation in each country diﬀers from the U.S. only in productivities, but the model captures reasonably well the evolutions of hours of work. The U.S. and the European countries seem to share the same underling gender attitutedes. On the other hand, the model misses dramatically in capturing the Turkish data. The female hours of work in agriculture are significantly underestimated, while those in service are overpredicted. The male result is asymmetric: the simulated hours of work in agriculture is too high, and hours in services are too low. Manufacturing sector’s hours are reasonable, but note that the level itself is very small. This result is of particular interest because the data are fine at the aggregated level as in Figure 6 and Figure 7. It implies the existence of gender and sector specific wedges, which can be interpreted as stigma eﬀect. 4.3



Stigma for Turkish women



To capture the Turkish data, the model is modified to include a stigma eﬀect. It is represented by the change of utility function (1): U (Ct , Lmt , Lf t , Hf At , Hf M t , Hf SHt , Hf SM t , ) ) ( 1 1 log Lmt + log Lf t − d(Hf M t + Hf SM t ) + d(Hf At + Hf SHt ). = αC log Ct + (1 − αC ) 2 2 (9)
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Figure 8: hours of work by gender and sector (simulation minus data)



The linear terms −d(Hf M t + Hf SHt ) and d(Hf At + Hf SM t ) are added. The coeﬃcient d measures the intensity of stigma. There are stima for Turkish women in manufacturing and market service Hf M t and Hf SHt because typically these are non-family enterprises. I add positive term for family work Hf At and Hf SM t with the same coeﬃcient d, so that the preference adjustment is only a relative change compared to male. It also represents the importance of family in Islamic culture. I have compared the equilibrium for diﬀerent value of d to assess the extent to which this can impose the model’s fit to the data. Figure 9 displays the results for the case of d = 0.3, which generated a relatively good fit, together with the baseline model and data in Turkey. The stigma term shifts up female hours in agriculture and decreases manufacturing and service hours. It also aﬀects the male labor supply so that male hours allocation substitutes the change in female labor. Male hours in manufacturing and service rises, and hours in agriculture fall. Although the specification of stigma is simple, the modification significantly improves the model’s prediction in all dimension. This paper interprets the result as an indirect evidence for the existence of stigma for
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Figure 9: Stigma eﬀect in Turkey



Turkey women. The stigma is allows the model to explain the drastic decline in female labor supply in Turkey. In the baseline case, because of the non-homothetic preference, the female agriculture hours is declined by 0.05. But it is almost oﬀ-set by the increase in service sector female labor. The stigma factor helps to explain the level of sectoral hours and also its evolution. First, the stigma eﬀect increases the level of female agriculture hours. Then, it enhances the decline in female agriculture hours by income eﬀect from nonhomothetic preference. Second, it also discourages women from entering the service sector. It decreases both the level and the growth of hours of work in service sector. The stigma’s eﬀect is very large. Evaluated in 2000, the one hour work per week in manufacturing or service sector is equivalent to 0.8% reduction in total consumption, or 30 minutes leisure per week. In this sense, the total disutility from a unit hour female work in manufacturing or service is about 200% higher than that in agriculture or home production.
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Conclusion



This paper studies a cultural eﬀect as the main reason for the dramatical decline in Turkish female labor force participation. As the the main industry has shifted from agriculture to non-agriculture, the social stigma against non-family market work for Turkish women has decreased the market participation. This theory is confirmed by a cross country comparsion using quantitative general equilibrium model. While it is beyond the scope of my paper, this theory may describe the general patterns of female market participation also in other Islamic countries. As Turkey, they have low female labor force paticipation rates. In particular, market work out of family business is not popular. But the trend is diﬀerent from Turkey. Except Niger, the female labor force paticipation in other Islamic countris started at very low and has almost stayed unchanged in the past half century. As suggested by Goldin (1994) for the early 20th century U.S., probably there are data problems. It seems that unpaid female agricultural family workers were missclassfied as hosewives. I beleive that if the classification problem is corrected, the theory can explain the overall patterns of female labor in Islamic countries. It is also interesting to connect the quantitative eﬀect of culture found in my paper to other studies. For example, the household preference including stigma found in my paper can be applied to Turkish family living in the U.S. It is interesting to know whether my calibrated result is consisntent with the micro-level cultural eﬀect found in second generation U.S. citizens by Fernandez and Fogli (2009).
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Appendix A.



The planner’s problem



By substituting equations, one can erase CAt , CM t , CSt , CSM t , CSHt , Lmt , Lf t . Then, planner’s problem can be defined as to maximize [ ( )] ( )1/σ σ ¯A max αC log αA θAt ξA HmAt + (1 − ξA )HfσAt −C HmAt ,HmM t ,HmSM t ,HmSHt , Hf At ,Hf M t ,Hf SM t ,Hf SHt



[



] 1 1 log(1 − HmAt − HmM t − HmSM t − HmSHt ) + log(1 − Hf At − Hf M t − Hf SM t − Hf SHt ) 2 2 ) ( ( )1/σ ( ) 1/σ σ σ σ ¯A = αM θM t ξM HmM s.t. αA θAt ξA HmAt + (1 − ξA )HfσAt −C t + (1 − ξM )Hf M t ( ) ( )1/σ σ ¯A αA θAt ξA HmAt + (1 − ξA )HfσAt −C [ ( )η/σ ( )η/σ ]1/η η σ σ η σ = (1−αA −αM ) αS θSM + (1 − αS )θSHt ξSH HmSHt + (1 − ξSH )HfσSHt t ξSM HmSM t + (1 − ξSM )Hf SM t +(1 − αC )



Then, the first order conditions are ( ) ) ( )(1/σ)−1 (1 − αC ) 1 σ σ−1 − λ1 − λ2 αA θAt ξA HmAt + (1 − ξA )HfσAt ξA HmAt = , D 2 1 − HmAt − HmM t − HmSM t − HmSHt ( ) ) (α ( )(1/σ)−1 (1 − αC ) 1 C σ − λ1 − λ2 αA θAt ξA HmAt + (1 − ξA )HfσAt (1−ξA )Hfσ−1 , At = D 2 1 − Hf At − Hf M t − Hf SM t − Hf SHt ( ) ( )(1/σ)−1 (1 − αC ) 1 σ σ σ−1 λ1 αM θM t ξM HmM ξM HmM , t + (1 − ξM )Hf M t t = 2 1 − HmAt − HmM t − HmSM t − HmSHt ( ) ( )(1/σ)−1 (1 − αC ) 1 σ σ λ1 αM θM t ξM HmM = , (1 − ξM )Hfσ−1 t + (1 − ξM )Hf M t Mt 2 1 − Hf At − Hf M t − Hf SM t − Hf SHt ( ) )(η/σ)−1 ( (1 − αC ) 1 1/η−1 σ−1 η σ σ = ξSM HmSM λ2 (1−αA −αM )αS θSM , tG t ξSM HmSM t + (1 − ξSM )Hf SM t 2 1 − HmAt − HmM t − HmHt ( ) )(η/σ)−1 ( (1 − αC ) 1 1/η−1 η σ σ = (1−ξSM )Hfσ−1 λ2 (1−αA −αM )αS θSM , SM t G t ξSM HmSM t + (1 − ξSM )Hf SM t 2 1 − Hf At − Hf M t − Hf Ht ( ) ( )(η/σ)−1 (1 − αC ) 1 η σ σ−1 G1/η−1 = λ2 (1−αA −αM )(1−αS )θSHt ξSH HmSHt + (1 − ξSH )HfσHt ξSH HmSHt , 2 1 − HmAt − HmM t − HmHt ( ) ( )(η/σ)−1 (1 − αC ) 1 η σ 1/η−1 λ2 (1−αA −αM )(1−αS )θSHt ξSH HmSHt + (1 − ξSH )HfσSHt (1−ξSH )Hfσ−1 = , SHt G 2 1 − Hf At − Hf M t − Hf Ht (α



C



where



( ) ( )1/σ σ ¯A , D = αA θAt ξA HmAt + (1 − ξA )HfσAt −C ( )η/σ ( )η/σ η σ σ η σ G = αS θSM + (1 − αS )θSHt ξSH HmSHt + (1 − ξSH )HfσSHt . t ξSM HmSM t + (1 − ξSM )Hf SM t



Appendix B.



Data



Data This paper uses data about people over aged 15. I do not eliminate old population because detailed data by age, gender and sector are unavailable in some countries. To calculate normalized hours of work, I use non-institutional population (total population minus students) as the denominator. The United States Hours of work by gender and sector are calculated from census microdata from IPUMS USA. Hours for home production is calculated from the home to market ratio of hours of work obtained from Aguiar and Hurst (2007). The ratio for 1970,80 are calculated by linear interpolation from 1965, 75 and 85 data. For 1990 and 2000, I use 1993 and 2003 data. Valud Added by sectors are taken from GGDC 10-Sector Database. I normalize the total producvitity in 1950 as 1, while keeping the relative productivity across sectors. The relative home productivity is calculated from Bridgeman (2013) for 2000 value. Home productivities for other years are obtained by its constant growth rate which is selected so that total home to market hours of work ratio in 1970 matches with its value in Aguiar and Hurst (2007). Frence Eemployment shares in 1954 by gender and sector are calculated from tables on census report (Recensement de 1954). From 1962 to 1999, these are calculated from IPUMS international census micro data. In 1954, 1962 and 1968, total working hours for whole economy is available in Total Economy Database. Given the assumption that hours of work per employee is the same for all sectors and both genders, I calculated hours of work from employment shares. From 1975 to 1999, hours of work by sector is available in GGDC 10-Sector Database. I assume that hours of work per employee is the same for both genders in each sector. Then, I calculate hours of work from gender employment share in each sector. Valud Added data by sector is taken from GGDC 10-Sector Database for all years. Greece Hours of work by gender and sector in 1961 are obtained from tables on Results of the population and housing census of 19 March 1961. From 1971 to 2001, these are calculated from IPUMS international census micro data. For 1961-1991, Value added by sector is created from National Accounts of Greece. For 2001, it is taken from EL.STAT (statistics department’s web page in Greek government) Italy



From 1951 to 1971, employment shares by gender and sector are calculated from tables on census report (censimento generale della popolazione). From 1980 to 2000, these are taken from Istat (Italian National Institute of Statistics web page). For 1951 and 1961, total working hours for whole economy is available in The Conference Board Total Economy Database. The hours of work by gender and sector are are calculated from the employment data given the assumption that hours of work per employee is the same for all sectors and both genders. From 1971 to 2000, hours of work by sector is available in GGDC 10-Sector Database. I assume that hours of work per employee is the same for both genders in each sector and calculate hours of work by sector and gender from gender employment share in each sector. Valud Added data by sector is obtained from GGDC 10-Sector Database for all years. Portugal The employment data is obtained from Portuguese Historical Statistics. For all years, only total hours of work are available by Total Economy Database, The hours of work by gender and sector are calculated from the employment data given the similar assumption. Valud Added by sector is also obtained from Portuguese Historical Statistics. Because the data is only available from 1953, I calculate value added by sector from total value added in 1950 from Total Economy Database and sector share from 1953 data. Spain For all years, the employment data are taken from the tables on census publications (censos de poblaci´on). For 1950 and 1960, only total working hours are available in Total Economy Database, and hours of work by sector is available in GGDC 10-Sector Database from 1970. The hours of work by sector and gender are calculated from the employment data given the similar assumptions. I also use IPUMS international census microdata to validate the calculation in 2000. Valud Added data by sector are taken from GGDC 10-Sector Database for all years. Turkey Hours of work data are unavailable even in aggregate level in Turkey except recent data. The Conference Board Total Economy Database copy and paste hours of work in Greece as Turkish data9 . Alternatively, I first calculate hours of work per employee by sector and gender by 2010 Household Labour Force Statistics microdata. Given the assumption that the individual hours are constant over time, the past hours of work data are calculated from employment shares. The employment data by sector and gender are taken from Statistical Indicators 1923-2011. The book also provides Valud Added data by sector. The United Kingdom 9 In



this sense, Adamopoulos and Akyol (2009) use Greek data as Turkish fact.



I only use data in Great Britain becuase of data availability. From 1951 to 1981, hours of work by sector and gender are calculated from sector level hours of work in GGDC 10-Sector Database given the similar assumption. The employment share by gender and sector is taken from Mitchell (1988). For 1991 and 2001, hours of work are calculated from IPUMS international microdata. Valud Added data by sector are taken from GGDC 10-Sector Database.
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Figure 10: Simulation results for France
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Figure 11: Simulation results for Greece
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Figure 12: Simulation results for Italy
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Figure 13: Simulation results for Portugal
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Figure 14: Simulation results for Spain



1970



1980



1990



2000



Male Hours of Worked in Agriculture



Female Hours of Worked in Agriculture



0.2



0.2 sim data



0.15 0.1



0.1



0.05



0.05



0 1950



1960



1970



1980



1990



2000



0 1950



Male Hours of Worked in manufacturing 0.2



sim data



0.15



1960



1970



1980



1990



2000



Female Hours of Worked in manufacturing 0.2



sim data



0.15 0.1



0.1



0.05



0.05



0 1950



1960



1970



1980



1990



2000



0 1950



Male Hours of Worked in market service 0.2



sim data



0.15



1960



1970



1980



1990



2000



Female Hours of Worked in market service 0.2



sim data



0.15 0.1



0.1



0.05



0.05



0 1950



1960



1970



1980



1990



2000



0 1950



Male Hours of Worked in Home Production 0.2



sim data



0.15



1960



1970



1980



1990



Female Hours of Worked in Home Production 0.2



sim



sim



0.15



0.15



0.1



0.1



0.05



0.05



0 1950



2000



1960



1970



1980



1990



2000



0 1950



1960



1970



Figure 15: Simulation results for the United Kingdom
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