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Abstract

This paper examines the relationship between farm size and yield per acre in rural Turkey. The literature on the inverse-size yield relationship is viewed, and a framework is provided that explains the inverse relationship based on rural factor markets imperfections in the markets for land, and labor. The hypotheses are tested on recent farm-level data from rural Turkey in 2002. A strong inverse-size relationship between farm size and yield is prevalent in all seven regions of Turkey after controlling for household and agro-climatic heterogeneity. The findings in this paper provides evidence in favor of labor centered theories explaining inverse-size yield relationship, and calls for a reconsideration of market friendly agrarian reforms in developing countries for sustainable development based on equity and allocative efficiency.
1- INTRODUCTION:
Two of the most common characteristics of developing countries are the large share of agriculture in their economies and poorly functioning and/or non-existent factor markets. The intersection of these two features produces the widely observed inverse-size yield relationship (IR hereafter) [Sen (1962; 1966); Mazumdar (1965); Berry and Cline (1979); Sen (1981), Cornia (1985); Kotwal and Eswaran (1986); Helbert (1998); Dwayne (1992)].
The inverse relationship between farm size and yield per acre indicates that as farm size gets larger yield per acre gets smaller. IR has become the focus of agrarian debates after the 1960s when Farm Management Surveys in India formed the empirical base for IR studies. Since then, the evidence has been so widely observed by many others in different countries that IR is considered a “stylized fact” of agriculture in developing countries [Heltberg (1998) for Pakistan; Berry and Cline (1979) for Brazil, Colombia, Philippines, Pakistan, India and Malaysia; Cornia (1985) for 15 different countries; Khusro (1973), Rudra et.al (1974), Bhalla (1979) and Bharadwaj (1974), and Sen (1981) for India, Carter (1984) for Haryana in North India;  Kutcher and Scandizzo (1981) for North East Brazil, Benjamin for Java (1995), Masterson (2005) for Paraguay]. 
Inverse size yield has many crucial and wide-reaching implications for rural development policy, which is in part why it has gotten considerable attention from development researchers. The most prominent implication is the provision of economic justification for redistributive land reforms, as policies to correct for IR imply both efficiency and equity at the same time. Land reforms have played a very important role in economic transformation, creating agricultural surplus, growing consumer demand and creating political stability to maintain rapid industrialization for countries like Japan, South Korea and Taiwan [Heltberg (1998)].If land productivity is higher in small farms and the rural factor markets are not correcting for IR, then policies to eliminate it and promote economic growth call for distributive land reforms. 
Another important implication of IR in rural development policy is its outcome for employment. Sen (1999) argues that the choice of technology in agriculture is crucial for resource allocation and employment since in most developing countries the majority of the population is employed in agriculture. Sen (1999) claims that for countries abundant in labor, certain types of technologies are more appropriate, and if they have not gotten the appropriate technology, then the question becomes why they have not.
In addition to the ones already mentioned, another important consequence of IR is deteriorating environmental conditions and disintegrating communities. Land concentration combined with mechanization in agriculture create a class of landless laborers who find the solution either in cultivating ill-suited tracts in forests, uplands, and arid lands, or migrate to other places for livelihood [Heltberg (1998); Kaldjian (2001)].
Due to its policy implications for employment, efficiency, equity, and sustainability, IR has been one of the most important and hotly debated topics in agricultural economics for more than 40 years.  Despite the abundance of research and discussion on the topic, there as yet exists consensus on what causes it [Heltberg (1998); Sen (1999)].
The purpose of this paper is to look at farm size-yield per acre relationship for Turkey via utilizing a recent World Bank survey for 2002.  In doing so, the structure of this paper is as follows: In section 2 we review the literature and conclude that, the majority of explanations for IR are based on  intensive labor-input use in smaller farms due to imperfections in factor markets. In section 3 we present econometric analysis and data used for the study, in section 4 we conclude that, despite agro-climatic, land, and farmer heterogeneity, there exists an inverse relationship between farm size and yield per acre in all seven regions of Turkey. Further, we claim that IR is due to existence of an inverse relationship between labor input and farm size, i.e., as farms gets smaller labor input, particularly family labor, per acre gets larger, resulting in higher yields per acre. 
2- SIZE-PRODUCTIVITY DEBATE IN THE LITERATURE:

2.1. Introduction and the classic equation of IR relationship in agriculture:
In the literature the most common equation that tests inverse size yield relationship among farm size and yield per acre is based on ordinary least squares (OLS) regressions of simple models such as the following: 
Log (Q) = α + β log (H) + u                                                                                                     
  (1)
Where monetary value of total output is regressed on net operated farm size H. Operated farm size includes owned and leased in land for each household. An inverse relationship exists when β is less than unity if Q is total output, and when β is negative if Q is output per acre. 
Bardhan (2003) argues that one of the problems with such studies is the assumption of the homogeneity of farm product when, in fact, "product" is measured by the total value of a range of specific products produced. This can create biased results particularly when there exist a large difference in output produced, such as cash crops versus subsistence crops in which the latter would be valued at much lower prices, or when there are regional price differences for the same crop. 
Segregating the data based on regions and geographical features might solve both of these problems to some extent due to the nature of agricultural production. Certain soil types and climate are more suitable to grow certain types of crops thus homogeneity of farm products is highly likely within regions where land heterogeneity is not enormous.  Turkey makes a particularly good case for very distinct regional homogeneity in agriculture as a result of her agro-climate structure which will be detailed in section 3.1.1. 
By using either exact, or some modified version of the classical equation (1) many studies have found a significant negative relationship between per acre productivity and farm size for different developing countries. A natural question to ask is then why IR is so common in developing countries, and what accounts for such a relationship?
 
In the literature, there are three main explanations as causes of IR; mis-identification hypothesis: [Bhalla and Roy (1988), Benjamin (1995); Benjamin and Brandt (2002); Lamb (2003); Assuncao, and Braido (2004)], farmer heterogeneity and mode of production hypothesis: [Srinivasan (1972); Chayanov (1966)] and, factor market imperfection hypothesis: [Sen (1962; 1966), Mazumdar (1965); Sen (1981); Cornia (1985); Eswaran and Kotwal (1986); Heltberg (1998), Benjamin (2002)].
2.1. Mis-identification Hypothesis:

It is argued that inverse size yield relationship is a statistical artifact due to omitted variables [Bhalla and Roy (1988); Benjamin (1995); Assuncao, and Braido (2004)].  In the IR literature, debates center around two main reasons that are claimed to constitute the mis-specification: omitted land quality, and omitted farmer heterogeneity.  
2.1.1. Omitted Land Quality:
Land quality arose as an issue for land productivity differences because inverse-size yield-relationship has been observed as being more robust among villages than within villages [Cornia (1985); Benjamin (1995); Sen (1999)]. The heart of omitted land quality argument is the observation that fertile lands can support higher population densities, which result in higher land fragmentation; hence smaller farms are more productive due to inherent fertility of land. In addition, smaller farms are more likely to have higher quality lands since the ones that are the first to be sold during a financial bottleneck are lower quality, resulting in higher overall land quality for the remaining plots on the farm.
 Given fragmented plots in land and higher population densities in developing country agriculture, it is crucial to account for land quality to eliminate the possibility of systematic correlation between land quality and farm size for a robust analysis of IR. 
Unfortunately many datasets, particularly those about developing countries, lack information on land quality. Hence, indirect methods are applied such as; relying on geographical dis-aggregation [Rudra (1974); Sen (1981); Carter (1984); Bhalla and Roy (1988)], using price of land or share of irrigation as a proxy for land quality [Khusro (1973); Berry and Cline (1979)], using village or plot fixed effects [Carter (1984); Heltberg (1998); Assuncao and Braido (2004)], and using instrumental variables to proxy for land quality [Benjamin (1995)] to account for land quality.
Studies that look at land quality in IR estimations divide land quality into two: exogenous -or nature made- such as soil type, existence of irrigation canals
, and endogenous –or man-made- such as introduction of tube-well irrigation, and fertilizer use. Some argue that a clear distinction between exogenous and endogenous land quality is important because man-made land quality incorporates labor input and has to be separated from nature made land quality [Bhalla and Roy (1988)]. Consequently, when the distinction is not clear, what is considered as land quality might be a result of a blend of labor effort and land quality.
Bhalla and Roy’s 1988 study is one where such distinction is made in which assessment of how much of the IR is due to purely exogenous land quality differences in 176 districts in India. Main observation in their study is that more fertile and rainy areas have higher population densities with smaller farms, and less fertile and arid regions have lower population densities with large farms. They claim that inverse relationship diminishes in 70 % of all the 176 districts covering 21,000 households in India once controlled for soil quality, thus the IR phenomena cannot be considered as a stylized fact. Since their explanation of small farm productivity per acre is due to land heterogeneity of natural factors, there is no room for policy. 
Benjamin (1995) accounts for land heterogeneity via using instrumental variables (IV hereafter) regression model where he employs a two stage least squares estimation. According to Benjamin (1995), land is an endogenous input contrary to considerations in equation (1) type regressions despite the fixed nature of farm size and or tenure contracts.
 Land is endogenous because the fortunes of the location and other land augmenting inputs such as irrigation, affect farmers’ decision making, in the choice of production technique. 
In IV regressions, to come up with the right instruments is probably the most important job of the economist trying to get at the heart of the question one is looking at. A good instrumental variable should be correlated with the endogenous variable, i.e., farm size, but not correlated with the error term, i.e., land quality. Benjamin (1995) draws his instrumental variable from a popular topic in farm size debate, i.e., population density. Despite his citation of previous debates in anthropology dating to 1930s with the conclusion of evolution of cities has nothing to do with land quality, it is not convincing since crux of the debate on land quality is exactly because higher quality land can support more people thus it can be divided into smaller plots [Bhalla and Roy (1998)]. Despite controlling for land quality via IV method, Benjamin (1995) stops short of arguing that land quality is the culprit for inverse size yield relationship in agriculture.
Another study that looks at land quality is the one on India by Bhalla (1979), which also controls for crop intensity. One of the arguments in the literature is that smaller farms have higher yield per acre due to crop intensity: a cropping pattern of crop mix which favors crops with high value added [Bardhan (1973); Griffin et al. (2002)].  Bhalla (1979) argues that since different crops require different labor and non-labor input requirements; cropping pattern and farm size may dictate a non-random relationship. In a series of regressions despite controlling for land quality via using prices as a proxy for quality, keeping irrigation and cropping patterns constant, he still finds IR to remain. One problem with his study is that using land prices creates a bias since per acre price is on the average cheaper on large farms which results in undervaluation of the land quality in large farms.
 

Another approach to account for omitted land quality in IR studies is to look at plot or village fixed effects, if there is availability of panel data. In a study on India, Assuncao and Braido (2004) observe that land characteristics, and measurement errors in the plot size are the two explanations for the IR, arguing that the structure of the plots and their specifics affect the optimal choice of non-labor and labor inputs. They claim that, inverse relationship diminishes between productivity per acre and farm size, when controlled for inputs, and that the “IR puzzle is solved”. This is rather naïve at best, since a significant part of “the puzzle” is actually why small farmers use inputs more intensively than large ones. 
2.2. Farmer Heterogeneity and Mode of Production Hypothesis: 
Farmer heterogeneity hypothesis explain IR by farmer characteristics. Farmer heterogeneity literature could be divided into two; heterogeneity from the agrarian structure in which farm size is a proxy for mode of production [Chayanov (1966); Sen (1966)], or due to farmer’s preference based on their education, risk and other socio-economic factors [Srinivasan (1971); Banerjee (1990)]. 

According to Chayanov (1966), a peasant family worker maximizes a different objective than any other worker, thus s/he operates under peasant mode of production. A peasant’s objective is subsistence, thus her objective function is to minimize the effort given the subsistence needs, which is determined by the dependency ratio within the household, i.e., the ratio of mouths to hands. Given farm size, a crowded family with a higher dependency ratio generates higher yields per acre, and as the dependency ratio changes based on the life cycle of the household, so does the effort, and yield per acre.  
In addition to the micro-household based preferences for peasant behavior, the macro reason for peasant mode of production which Chayanov observes is the missing rural factor markets. In the absence of markets, peasants do not have monetary motivation to work harder, since they cannot accumulate wealth via exchange. Hence, given the objective of subsistence combined with missing rural markets, neoclassical tools would be meaningless in analyzing peasant behavior.
Despite its strength in delineating a separate mode of production for peasants based on strong empirical evidence and paving the road for labor based theories of IR, Chayanov’s (1966) pioneering work in explaining productivity per acre founded on household demographics and life cycle is inadequate. Even though Chayanov’s (1966) argument on subsistence need being the motive for labor effort could be extended to form the basis of “starving farmer effect”, this is only true for small subsistence level farmers with little or no access to alternative forms of employment and income. It does not provide much insight why middle size farms still do have higher productivity per acre compared to large ones, neither it offers any insight why given size and dependency ratio, some farms stay large. In addition, to hire labor in peak seasons such as harvest when intensive work load is required not to face losses is a common practice, even among the very small farms thus it is not completely relevant that there are no markets in rural developing agricultural settings [Sen (1981)]. A Chayanovian explanation for IR also ignores macroeconomic, social, and cultural determinants of labor supply such as unemployment, social norms against female laborers, and or socio-political structure of the province within which the household operates [Agarwal (1994); Sen (1981); Mazumdar (1965); Cornia (1985)].
The second strand of literature on farmer heterogeneity focuses more on educational differences among farmers, as well as farmers’ behavioral differences compared to large ones.  Schultz (1964) claims that productivity of the farmers could be increased via educating them. Education increases productivity because farmers can read the instructions on machines, and thus are more able to apply productivity enhancing techniques [Sen (1999)]. Even though insightful, education is not explanatory of IR per se for farms without such machines, which are mostly smaller farms, and still more productive than large ones.
Risk is another feature that creates differential behavior among different farmers based on size. One explanation is put forth by Srinivasan (1971) regarding farmer’s behavior in the face of uncertainty in agriculture. Given two choices of income source; self cultivation -which is more uncertain- versus wage labor, -which is certain- Srinivasan (1971) claims that given smaller farms are self-cultivated they are more productive because smaller farmers are more risk averse.
 Bardhan (1973) brings a good critique; in agriculture uncertainty is not only confined to small owner cultivated farms but also to large farms who use wage laborers, thus wage is not independent of uncertainty, hence differentials in risk based on size in agriculture is not a convincing explanation for IR. 
Banerjee (1999) indicates that farmer characteristics matter in the sense that they are related to farm size: tenants with larger land plots are more efficient because they are more independent to own and use tools that help raise productivity. 
Agarwal (1994), Alderman et al. (1995), Deere and Leon (2003), and Masterson (2005) introduce gender differences in farm productivity. Being a female farmer may constitute different access to economic opportunities which results in different crop choice, and subsequently different output outcomes per acre. 
2.3. Factor Market Imperfections Hypothesis:
Most common explanation in the IR literature is the hypothesis of imperfect factor markets. Mainstream theory suggests that through perfectly competitive markets all factors of production are fully utilized and receive their marginal contribution, and resources are allocated efficiently across alternative uses [Schultz (1964); Conning (2000)]. At this point, a really interesting question is then how come markets do not distribute land towards where labor is more productive in small farms (with higher marginal productivity of labor), and distribute labor towards land where land is more productive in large farms (with higher marginal productivity of land) up to a point where marginal rates of technical substitution are equal in each and every farm, and eliminate IR. The obvious answer is because markets are imperfect and therefore not allocating the resources to the most efficient, hence IR prevails. The less obvious one is; which market is the culprit, and which factor causes IR.
Main theme in the imperfect markets- inverse-size-yield literature is that small and large farms use different proportions of inputs due to different factor prices -resulting from imperfections of markets- which then give different incentives to farmers operating on different scales [Mazumdar (1965); Sen (1966); Berry and Cline (1979); Sen (1981); Cornia (1985); Eswaran and Kotwal (1986) Griffin et al. (2002); Benjamin (2002)]. As argued by Cornia (1985), price of land and capital is generally more expensive for small farmers whereas price of labor is more expensive for large farmers, resulting in usage of different proportions of inputs by farms differentiated based on their resource position (access to and the cost of production factors).
 
According to Cornia (1985), small farmers put more labor per unit of land than large ones in several ways: first, small farmers engage in more intensive use of labor in each crop activity, second, they cultivate a larger portion of their land, and third, they have a more intensive use of the land, such as multi-crops, or multi harvests. In addition, small farmers are better in land terracing, canalization, and land infrastructure, which requires more input of labor per acre. 
Cornia’s (1985) answer to IR puzzle is due to better utilization of inputs; both primary such as land and labor, and intermediate inputs such as fertilizers and pesticides. In an extensive study inclusive of 15 developing countries, Cornia (1985) looks at usage of labor and non-labor inputs, such as labor in mandays, irrigation, fertilizers, pesticides, and fuel, in addition to land use intensity, and share of cultivated land.  For all countries except Bangladesh and Peru- which are densely populated Asian countries with little differentiation in farm size-, he observes the inverse relationship between farm size and yield per acre, and that this relationship is particularly pronounced when farm size changes from medium to large. 
As pointed out by Bardhan (1973) may be the more interesting question is not what is used more or less but why is it done so? In other words, the most interesting portion of the analysis of IR is the  inquiry of why smaller farms use more input per acre (and hence produce higher yields per acre) which entails assessment of  institutional framework of traditional agriculture in developing countries and a closer look at the market imperfections. 
A detailed analysis of the reasons of factor market imperfections in developing countries is beyond the scope of this paper, however it is useful to mention a few. To start with, no market is scale neutral. Input output prices differ based on scale: other than the previously discussed reasons for differences in land prices for large farmers, land is more than just a productive factor. It is an asset of insurance, bondage, prestige, power and wealth. Land is a portfolio asset; particularly in countries with undeveloped capital markets to hedge against inflation [Cornia (1985); Kaldjian (2001)]. It is a source of political power which in turn produces economic benefits [Binswanger et al. (1995); Karaomerlioglu (2000)]. Last but not least, it is the place of ancestral home and thus has non-monetary value to people who live on or off of it.  In short, price of land is almost always above its expected economic returns.
Capital markets are imperfect since formal credit requires collateral thus favor haves over have nots. Aside from that, large farmers have more access to machinery due to scale effects and/or their networks with governments which translates into cheaper capital [Cornia (1985)]. 
Labor markets are imperfect due to many reasons one of which is transactions costs. Despite willingness to hire in or out labor, farmers may not partake in the labor market simply because they cannot afford job/worker search costs. Second, large farmers incur higher costs than the market wage rate because of the supervision required in agriculture, thus do not hire labor as much even in the absence of search cost. These examples could be elaborated further, but in short, labor is generally cheaper for small farmers and land and capital is cheaper for large farmers. Another reason why land and capital tend to be priced higher for smaller producers in developing countries because not only labor is the abundant factor in such countries but also it is much easier to form monopoly in land and capital markets than it is in labor markets simply because unemployed land and capital can survive without losing their value if left idle, but unemployed labor cannot [Berry and Cline (1979)] survive without food and have a weaker bargaining position. 
Most of the researchers who argue rural market imperfections as the culprit of inverse-size-yield relationship recognize that it is the combination imperfections in all markets that plays a crucial role in IR. However, Sen (1981) claims that, only one factor –labor- takes the brunt of the burden of all factor market imperfections. Peasants compensate for the lack of land, and credit markets by putting in more labor into the production, thereby resulting in higher yields per acre, i.e., IR. Thus, most of the studies that will be reviewed here can be generalized under the category of labor-based theories of IR. 
2.3.1. Labor Based Hypothesis:
The first labor based explanation on the IR debate emerges from  Arthur Lewis’ (1954) seminal article on Economic Development with Unlimited Supplies of Labor, in which he assumes zero marginal productivity or in other words, zero marginal cost of labor, and introduces disguised unemployment in agriculture.
 Picking up the concept of zero marginal productivity from Lewis (1954), and applying the inter-sectoral duality between industry and agriculture to intra-sectoral duality between large and small farms, many agricultural economists tried to explain the existence of IR as a result of the intense use of labor in agriculture: i.e., the cheapness of labor in smaller farms, leads to intense use of it, thereby resulting in higher yields per acre [Sen (1966); Bhalla (1979); Bardhan (1973); Sen (1981); Carter (1984); Cornia (1985); Heltberg (1998); Benjamin (2002)].

This intra-sectoral duality of wages between large and small farmers is explained via different mechanism by different economists. Sen (1966) explains it in terms of subjective real costs of labor. Marginal disutility of labor for peasants in family farms is smaller than the marginal disutility of workers in commercialized, larger farms because there is surplus labor in small farms which results in fewer hours or less effort for the family worker, resulting in lower real cost of labor. 
Mazumdar (1965) explains the duality among wages by pointing out to the lower opportunity cost of labor in small farms due to unemployment: opportunity cost of family labor being less than the wage rate because job is not guaranteed, i.e., the wage rate in a small farm is discounted by the unemployment rate, and thus cheaper.
Other explanations of duality among wages are related to supervision. Labor supervision has been among the most common explanations of IR [Rudra et al. (1973); Sen (1981); Feder (1985); Eswaran and Kotwal (1986); Banerjee (1990)].  Labor supervision in agriculture is costly since workers keep moving in a large open field unlike industry where both the worker and the machine are fixed in a relatively small place. It is because of the labor supervision cost that large farms do not use more labor input per acre. Main argument is that labor supervision, provided mostly by the family members enters the equation because it is a “transactions cost” and hence part of the imperfect labor markets story [Feder (1985)]. Consequently, labor is hired in large farms to the extent that it can be supervised by family members. This puts family labor in the center of labor based hypothesis. 
Rudra et al. (1973) tests the centrality of family labor to labor input per acre and its outcomes in productivity per acre via looking at farms in India.
 They claim that higher ratios of family labor to total labor input is an indicator for higher labor input in farms, and since higher labor input is an indicator of higher yield per acre, then provided that the smaller the farm, the higher the labor input, then it must hold true that the smaller the size the higher the yield per acre. In their econometric study, their findings support their hypothesis, however not for all the regions they had looked at: which raises questions about the ability of labor based theories in explaining the IR phenomenon.
These questions are answered by Sen (1981) via controlling for tenure type and technology, which are assumed to be identical in Rudra et al.’s (1973) study. According to Sen (1981), pooling the data and treating sharecroppers, fixed rent tenants, and owner cultivators as identical modes of agricultural production creates biased results because sharecropping is less efficient than owner cultivated or fixed rent tenancy farms. Different tenure types have different labor dynamics. In the literature, the reasons of the inefficiency in sharecropping range from Marshallian disincentive
 to lower crop intensity
 per acre. Thus, existence of sharecropping in same size holdings might result in biased results and might not show the IR which actually exists and can be explained by labor based theories. 

Rudra’s results conform with labor based theories when also controlled for technology. Acording to Sen (1981) relaxing the assumption of identical technology will correct for both capital bias and labor supervision bias. There are two different types of technology having two different impacts on the inverse relationship between labor input and farm size: one is land augmenting and the other is labor augmenting. Land augmenting technology, such as irrigation and or use of fertilizer would increase labor input per acre, given family worker per acre, will result in lower ratio of family labor to total labor (assuming labor is hired to compensate for the need to increase labor input). Labor- augmenting technology, such as tractorization, would reduce labor input per decare and increase the ratio of family to total labor. Even though family labor input is the major factor behind IR, when not controlled for technical change, that relationship cannot be caught in regressions that bases its analysis on pooled observations without differentiating for technology. After controlling for tenure type and tractor usage, Sen (1981) finds the relationship between family labor use (and hence more intense labor use) and yield per acre to hold as predicted by labor based theories, and concludes that; “the inconsistencies in Rudra’s study are exactly because labor based theories hold.” 

Another way to test if IR is due to higher labor input per acre for small farms  is to look at if labor demand is dependent on the farm size [Berry, and Cline (1979); Benjamin (1995); Barret (1996); Lamb (2003)]. Once IR is established by equation (1) type of regressions, these studies go a step further and look at the use of labor per acre based on farm size with the following equation: 

Log (labor per decare) = α+ β Log (size) +u                                                                            
  (2)

Equation (2) can also be used to test the relation between other intermediary inputs such as fertilizers, and capital as dependent variable and to see if there is a systematic variation with farm size. 
Another category within labor based theories of IR includes work that doesn’t elaborate why is it that labor is used more intensively in smaller farms despite claiming labor input as the reason for the inverse relationship between size and yield. Carter’s 1984 study on India finds IR due to higher labor input per acre as size gets smaller after controlling for land quality and village heterogeneity via using village fixed effects regression model for Haryana for the years 1969/72 in a time of Green Revolution, i.e., the introduction of High Yield Varieties (HYV). HYVs are claimed to diminish if not eliminate IR [Deolikar (1981)]. If IR is a result of labor input per acre, it is plausible to argue that IR might break down with technical progress, such as Green Revolution or tractorization since it weakens the human component of agricultural production. 
Visaria (1970) explains IR from a purely subjective point of view, and claims that IR is the result of higher motivation to work on one’s own land. The love and care which is involved in working one’s own farm leads one to put more effort into his/her own land yielding higher productivity per acre. 

After reviewing the literature on IR briefly our conclusion is that in the context of developing country agriculture, given empirical analysis, labor based theories explain IR better.  According to Sen (1981), the crux of the debates on IR, as well as the possible solution, is not about the scale advantages, or unemployment: IR reflects intensive labor use on small farms, and the inability to solve this through land and credit markets.  Hence IR evidence is an indicator of two things: first allocative inefficiency, second connectedness between ownership of assets and distribution of resources through markets. The reason for market imperfection, i.e., the failure of markets to allocate resources efficiently cannot be solved through rural markets because markets themselves function connected to the existing inequalities: i.e., the connectedness between the ownership of productive assets and the distribution of productive assets: “The most important effect of credit and land market imperfections seems to be that, although the IR relations exist and would seem to reflect a very low opportunity cost of labor on small farms, the degree to which land and credit is leased and let out to small farmers seems very limited.”  It is because of this connectedness that those who are poor in land but rich in labor and thus can reap higher yields from their land fails to lease-in more land to utilize their labor. In other words, it is due to connectedness that markets fail allocative efficiency which demonstrates itself by the existence of IR. Labor based theories point to this failure more than any other existing explanation on IR.
The following empirical investigation on IR for the case of Turkey will employ labor based hypothesis. The set up we will be using to test for the existence of IR in rural Turkey will be a modification of classical equation (1) OLS regressions after controlling for family labor, tenure type, farmer heterogeneity, and land heterogeneity via geographical differentiation. We will also employ type (2) regressions to analyze the relationship between labor and other intermediate input use intensity and farm size. 
3- EMPIRICAL INVESTIGATION:

3.1. Agro-Climate features of Turkey and descriptive statistics of the dataset:
3.1.1. Turkey’s agro-climate features:

Turkey is a major agricultural producer by international standards with 35% of all her lands are in use for agricultural production, excluding pastures. With nearly 25 % of Middle East’s and North Africa’s arable land and abundant water resources, she ranks in the top five producers for chickpeas, chillies and peppers, cotton, cucumber, eggplants, green beans, lentils, nuts (pistachios, chestnuts, and walnuts), onion, sugarbeet, tomatoes, watermelons and melons, stone fruit, olives, and sheep’s milk. Turkey is the world’s largest producer of apricots, hazelnuts and figs [Kaldjian (2001); Longworth (2005)]. 

Regions in Turkey are divided geographically and climatically, and hence there is substantial homogeneity within a region in terms of agro-climatic features [Aresvik (1975); Longworth (2005)]: South East Anatolia and Central Anatolia are the most arid regions with a minimum rainfall between 40 mm-600mm per year, Black Sea and Mediterranean get the highest precipitation with 2500mm to 3000mm. Most of the soils have a high ph structure of 7.5 to 8.5 and high lime content which is considered good for agriculture. The salt content is relatively high and irrigated land is frequently saline. The soils are almost universally deficient in phosphate and nitrogen in the country.
  Based on agro-climate homogeneity within regions, regional analysis provides a good control mechanism for agro-climate heterogeneity. 
3.1.2: Descriptive Statistics of the dataset:

The data we are using is the Quantitative Household Survey for the year 2002 (QHS).
  In the dataset 70% of all the households have primary school education, whereas 9% are illiterate on the average in Turkey (Table 3). Average age of household head is 50 for men, and 55 for women, and average size of the household is 5.7. Most crowded households live in South East Anatolia with 8.2 members on the average, and the least crowded in Marmara with 4.5 (Table 4). 
Landlessness is common and land distribution is quite skewed in Turkey. On the average 14% of the households are landless, the highest percentage of landless households resides in Central Anatolia with 19%, and the lowest is in Marmara with 6% (Table 5). Turkey’s land ownership Gini coefficient
 is .67: Aegean region has the most unequal land ownership distribution with .74, and Marmara has the lowest with .55.  Land markets distribute land in the form of leasing land via fixed rent tenancy or sharecropping with an average size ranging from 30 decares to 121 decares. Land leasing seems to be benefiting both small and large farmers, and land markets seem to be distributing land towards the landless peasants since ratio of landlessness reduces significantly in all regions, from 14% before to 2% after land market participation for all Turkey (Tables 5 and 6 compared). 
Turkish peasants work on a farm that is on the average 92 decares.
 The three Anatolian regions, Central, East and, South East, have much larger farms with 161, 132, and 122 decares per household. However, per person land is not highest in any of these regions; it is Marmara, the region that inhabits least crowded households with the largest farm land per person, 20 decares, as opposed to a person in Blacksea with 11 decares. Farm sizes in Blacksea are almost half of the country’s average with 50 decares. Farms are fragmented: on the average each farm has 7.5 separate plots of land; highest fragmentation is in Central Anatolia with 11.1, followed by South East Anatolia with 9. Lowest is in Marmara with 3.9, followed by Mediterranean with 5.2 (Table 10).
Farms in all regions are operated mostly with family labor; on the average 77% of all labor input is from family members, rest is through labor market, communal labor, institutional labor such as government help or a mixture of family and hired labor (Table 7). 

General picture that could be depicted from the dataset is a typical one for developing countries: middle aged, male, uneducated household heads managing small family farms. 
3.1.3. Descriptive Statistics of the independent variables and the discussion of the model: 

The descriptive statistics of the variables I will be using in my regressions are summarized in Table 3 through 17 for each region in Appendix A. 
As can be seen from Table 11, productivity per acre for small farms are substantially higher compared to large farms in all regions of Turkey. On the average, farms smaller than 10 decares are 4 times more productive per decare than those which are double their size, and 20 times more productive than those which are ten times their size. Same inverse trend is also observed in labor input per decare in mandays; farms smaller than five acres are using more twice as much labor input per decare than farms smaller than 10 but larger than 5 decares -47 mandays per decare versus 21 mandays per decare- for Turkey (Table 12).
The same trend seems to be valid for fertilizer and pesticides spending and for total non-labor input expenditures per decare( exclusive of fertilizers and pesticides); farms smaller than 5 decares are spending significantly more -377 YTL per decare- than those that are larger than 500 decare – 30 YTL per decare- ( Tables 13 and 14).
Dependency ratio, or mouths to hands ratio, is 1.45 mouths per a pair of hands on the average for Turkey. It is highest in South East Anatolia with 1.80 mouths for a pair of hands, and lowest in Marmara with 1.31 (Table 4). 

Ratio of irrigated land to total land in operation doesn’t have a pronounced variation; it changes from 21% in the smallest farms to highest 28% in the largest ones that are more than 500 but less than 1000 acres (Table 15). Sharecropping ratio is low in Turkey in general (4%). It is highest in SE Anatolia with 9%, and lowest in Mediterranean with only 1% (Table 16). 
3.2. Regression Model
Based on the observed patterns in the dataset, to test if IR exist in Turkey we undertake an estimation of the form similar to the classical form (1) which will be tested for pooled data (Turkey) and for each region: Mediterranean, Aegean, Marmara, Central Anatolia, East Anatolia, South East Anatolia, and Black Sea.
Log q= β1 Log Farm_size + β2 Log Household head Age+ β3 Log Household head’s educational attainment + β4 Log Household size + β5 Log Provincial Land Ownership Inequality + β6 Log Dependency ratio + β7 Log Dependency ratio squared + β8 Log share of irrigated land to cultivated land + β9 Log share of sharecropped land to cultivated land + β10 Log total labor per decare +β11  Log share of family labor in total labor + β12  Log share of family labor in total labor squared + 
β13 Log  total fertilizer/pesticide expenditure per decare +β14 Log  total other non labor expenditure per decare +  β15 Log credit per decare + β16 Log land fragmentation + error term   

  (3)                                                                                                                   
Auxiliary to the main regression (3), to further analyze the role of labor input we will test to see if there exists an inverse relationship between labor input per decare and farm size and utilize the following log-log equation, which is a modification of type (2) equations:

Log Labor input per decare= β1 Log Farm_size + Log Household head Age+ β2 Log Household head Educ+ β3 Log household size + β4 Log Dependency ratio + β5 Log Dependency ratio squared + β6 Log Provincial Land Ownership Inequality +β7 Log irrigated land to cultivated land ratio + β8 Log share of sharecropped land to cultivated land + β9 Log regional average for agricultural wage rate + β10 Log credit per acre + β11 Log land fragmentation + error term           
                                         (4)
To test if other non-labor inputs also do have an inverse size relationship we will test the following: 

Log Non- Labor input per decare= β1 Log Farm_size + Log Household head Age+ β2 Log Household head + β3   Log Household head Educ +β4 Log household size + β5 Log Provincial Land Ownership Inequality + β6 Log irrigated land to cultivated land ratio + β7 Log share of sharecropped land to cultivated land + β8 Log credit per acre + β9 Log land fragmentation +error term  

  (5)
Regressions (3), (4), and (5) will be tested for each region and for Turkey.
It is necessary to elaborate each component in (3) in more detail, since (4) and (5) use the same variables. q is the total monetary value of farm production per decare in this study: it includes value of; total crops, animal sales, and secondary products produced on the farm, such as diary products, or processed grains.
 Farm size is the size of operational holdings: i.e., total area of land that is owned and leased-in (out) by the household.   

Household head’s age and educational attainment are introduced to control for farmer heterogeneity. We expect the education level of the household head to be positively related to productivity per decare since better educated farmers have improved access to knowledge and tools which might enhance productivity. We expect age to have a positive relationship since age is used as a proxy for experience; however being too old might pose disadvantages in agriculture because most of the work is sheer physical, and older household heads might be too conservative to try new and more efficient techniques. 

Dependency ratio is the ratio of total number of household members to workers in the household.
 To test Chayanovian arguments of peasant mode of production, we introduce dependency ratio and its square to test if dependency ratio within a household makes a difference on the productivity per decare by adding extra stress, and hence motivation to work. The square term is introduced because we suspect a non-linear, diminishing relationship between dependency ratio and yield per decare, since too many mouths to too few hands might create a negative effect on yield per decare if household labor is spared mostly for reproduction of labor power but not for agricultural production. 
Provincial land ownership inequality is captured with the Gini coefficient for land ownership distribution per province in each region. This variable is introduced to control for the macro environment household is operating in. Land ownership inequality could have different impact on land productivity. If the only option for labor is working on own farm due to limited availability of land as a result of land concentration in fewer hands, given labor input increases productivity, then land ownership inequality should have a positive and significant impact on productivity per acre. On the other hand, land ownership inequality might affect productivity negatively via affecting the production process, particularly if rural markets are connected. If land concentration translates into monopoly power in the markets where the chieftain is also the seller of inputs and buyer of output, there would be less ability to use non-labor inputs such as fertilizers due to limited availability or high input prices, and less motivation to work on one’s own farm due to low output prices, both of which cause lower yields on land.  
We control for land heterogeneity via disaggregating data among regions following [Rudra (1973); Berry and Cline (1979); Sen (1981)]. However it is not adequate to account for within region heterogeneity. We introduce share of irrigated land to cultivated land
, fertilizer and pesticide expenditure per decare
  to control for land augmenting technical progress. In addition, we introduce a variable that sums the costs of fodder, veterinary costs, electricity bills for the barns, as well as costs of oil and gas for machinery. We expect these variables to have positive and significant relationships with yield per decare since such spending on the farm enhances productivity.
Ratio of labor input per decare is the total number of man days divided by the farm size for each household. Family labor ratio is share of family labor in total labor input.
 We expect a positive relationship between for labor input per decare, share of family labor and yield per acre, or in other words, a negative relationship between labor input per decare and farm size. 
Ratio of sharecropped land to total cultivated land is to introduce land tenure type. It is important to include this variable since type of tenure is claimed to matter for productivity since it creates different incentives. We expect a negative relationship between the ratio of sharecropped land and productivity per decare.

Credit per decare is the total amount of credit divided by the farm size. Credit access allows for better and more non-labor inputs such as fertilizers and pesticides, including access to land. If the impact of non-land input dominates then credit should have a positive impact on productivity per acre, however if it is the land access that is dominant then, the relationship between credit per acre and productivity per acre might be negative since farm size would grow larger by better credit access which distorts the labor input per decare component, and might lead to lower yield per decare.
Fragmentation is claimed to reduce yield per acre not only because labor, fuel and time is spend in between plots rather than on them, but also larger farm size is more convenient for application of farm  machinery [FAO (1999), OECD (2006)]. However, it is also argued that land fragmentation has benefits to farmers because it reduces the risks of drought, frost, floods, pests and other uncertainties as a result of separated plots [Kaldjian (2001)]. Helburn
 claims that for Central Anatolia, fragmentation has benefits to small farmers in terms of decreasing risk, since “having all one’s land in a single soil type, in a single location and single exposure is considered risky”. We introduce land fragmentation in our regression analysis to test which of these claims hold for Turkey.
4. Regression Results and Discussion:
Our results suggest a very strong inverse-size yield relationship (IR) in rural Turkey. The summary results of the regressions for Turkey and for each region are illustrated in Table 18.  The relationship weakens but prevails significantly even after disaggregation of the data and controlling for land and farmer heterogeneity. For Turkey in general, one percent of increase in farm size results in 1.28 percent of decrease in productivity per decare. The IR is most pronounced in Blacksea with -1.37 elasticity, and least in Mediterranean with -1.09. 
Two richest and more developed regions in Turkey, Mediterranean and Aegean, have lowest elasticities in terms of IR, which confirms the literature that IR is a backward agriculture phenomena. In these regions where the coefficient is lower – but still relationship is very highly elastic-, off-farm and non-agricultural employment opportunities are more available compared to other regions, which might suggest that because labor has other employment alternatives it is not employed as much, weakening the inverse relationship. 
Labor input per decare is significant at 1% level for all regions except South East (SE) Anatolia. However in SE Anatolia ratio of family labor is significant at 1% level. On the average, one percent increase in the share of family labor in total labor results in 1.86 percent increase in yield per decare in Turkey. This elasticity is much higher than the elasticity of labor which is in support of labor based hypothesis, emphasizing the importance of family labor. Family labor is significant in four regions out of seven, except Black Sea, Aegean, and East Anatolia. For majority of the regions, (five out of seven) the household demographics such as education level and age are not significant. However household size is; that again points to importance of family labor in yield per acre. 
Contrary to the claims of OECD (2006) and the Food and Agriculture Organization of the United Nations FAO (1999) reports on Turkey, land fragmentation is positively and significantly correlated to yield per decare. One percent of increase in land fragmentation results in 0.1 percent increase in yield per decare at 1% level. However, when data is disintegrated based on geographical regions, significance is lost. Nevertheless the sign of the coefficient is positive for all regions except Marmara, supporting Kaldjian’s (2001) arguments on fragmentation. 
In addition to the ones discussed above, there has been a couple of interesting findings. The Chayanovian argument of life cycle hypothesis which is captured by the dependency ratio in our regressions, is significant at 1% for Turkey. One percent increase in dependency ratio results in almost 10 percent increase in yield per decare. It is significant at 5% in SE Anatolia, Marmara and East Anatolia, however is not significant in other regions. The diminishing relation between dependency ratio and IR suggest that, after a certain point, the presence of too few hands to work for too many mouths, limits the hours for farm production, impacting productivity negatively.
To our surprise, there also exist a non-linear relationship between family labor ratio and productivity per decare. Up to a threshold point ( >.95), family labor have a positive impact which then becomes negative when family labor ratio gets closer to 1. Non-linearity of the relationship may point to the fact that when farmers cannot employ hired labor during extremely busy times such as harvest, they might be losing a large portion of their output since harvesting most crops is a time sensitive process. 
As expected, land ownership inequality has differential impact on productivity per decare. For the country in general, a one percent increase in land ownership inequality in the province the farm operates in, is associated with a 0.46% decrease in productivity per decare. In Central Anatolia this relationship is strongest with a coefficient of 1.80 followed by Blacksea with 0.94. In East Anatolia, and Mediterranean, even though not significant, the sign of the coefficient is negative. In Aegean and Marmara, the coefficient is positive but not significant. 
Credit per acre is significant and positive for only the regions where such markets are more developed and credit usage is common, i.e., for Marmara, and Aegean. In other regions credit per decare is not as common to create a difference that would allow for statistical testing. 

Ratio of sharecropped land confirmed our expectations of having a negative relationship to productivity per decare. For four out of seven regions and for Turkey on the average, it is robust and statistically significant at 1% level. It is hard to make claims on the reasons of such inefficiency without further investigation, which is conducted based on type (4) regressions. 
The determinants of labor input per decare via using regression (4) suggests that labor input per decare doesn’t present a significant and consistent relationship based on the tenure type (Table 18). All else equal, ratio of sharecropping is significant at 5% level and positive in Blacksea, and not significant elsewhere. Our results make a case against Marshallian disincentive explanation inefficiency of sharecropping as tenancy due to lower incentives to provide labor since peasants do not have the full claim to the residual. On the contrary, when one studies the regression results for (5) in Table 19, ratio of sharecropping is significantly negative for determining variations in non-labor input expenditures per decare in SE Anatolia, where land inequality is among the highest, and feudal relations are prevalent [Yakin (1981)]. These findings are in support of arguments made by Sen (1981), Cornia (1985), and Rao (2005) on sharecropping: landlords’ choice of input and crop type, not tenant’s choice of labor input is the explanation for lower productivity in sharecropped land. In most parts of Turkey not only output but also non-labor inputs are shared in sharecropping contracts, and our results are in support of such a structure. 
Another important finding is regarding land fragmentation. All else equal, for Turkey, one percent increase in land fragmentation results in 0.33% increase in labor per decare, and it is significant at 1% level. The relation stays significant and positive across all the regions of Turkey with the exception of Black Sea.
It is clear that culprit of IR is due to intensive labor use per decare as farm size gets smaller as indicated by regression results for (4) (Table 19). On the average one percent rise in farm size results in 0.96 percent decline in labor input per decare. The inverse relation and its magnitude seem to be similar across all the regions ranging between 0.94 and 0.72.
Another important variable is the ratio of irrigated land to cultivated land: one percent increase in irrigation results in 0.78 percent increase in labor input per decare on the average in Turkey. The relationship is significant at 1% level for six of the seven regions ranging from 0.37 to 1.33. 
Land ownership inequality is significant for labor input per decare in rural Turkey with the exception of SE Anatolia and Mediterranean. One percent increase in Gini coefficient is associated with 1.56 percent increase in labor per decare for Turkey. This relationship is strongest in Marmara with 3.9 percent change in labor per decare. The relationship is reversed in Central Anatolia, as provincial land ownership inequality increases by one percent, labor input per decare decreases by 1.09 percent.
One further interesting finding of regression (4) is the empirical observation on average agricultural wage rates. For the pooled sample, i.e., Turkey, wage rate in agriculture has a negative impact on on-farm labor input per decare, i.e., as the wage rate gets higher peasants supply less to their farm; as wage rate increases by one percent labor input per decare decreases by 0.6 percent. This finding is in agreement with Mazumdar (1964); Sen (1966); Sen (1981); Eswaran and Kotwal (1986); de Janvry et al. (2004); and, Benjamin (2002), and insinuates that farmers take outside opportunities into consideration when deciding to work on their own farm. 
However, there is not a consistent and widely observed significant relationship between farm size and non-labor inputs as illustrated by results of regression (5) (Table 20). For Turkey the coefficient is positive but not significant. However, when data is disaggregated based on regions, the insignificance retains but the sign changes. The sign of the coefficient reverses for all the regions except two: Marmara and Central Anatolia. This finding is in contrast to Berry and Cline (1979) and Cornea (1985) where both studies find significant inverse relationship between per acre non-labor input and farm size for different developing countries. 
Share of irrigated land to total cultivated land is positively related to non-labor input per decare. For five regions out of seven, relationship is significant and positive and ranges from 1.45 in South East Anatolia to 3.67 in Blacksea. This confirms with Cornia’s (1985) observation that irrigation requires more labor input.
A very interesting finding from regression (5) is the association between land ownership inequality and non-labor input usage per decare. For Turkey, a one percent increase in provincial land ownership Gini results in 3.17 percent decrease in the non-labor input per decare. It is significant and negative in two regions, Mediterranean and Blacksea, and significant and positive in East Anatolia. Our guess is that, the negative relationship between inequality and non-labor input usage might be pointing to chieftain effect that we elaborated earlier, i.e., either higher prices or unavailability of non-labor inputs are related less usage of such inputs. The positive association of provincial inequality and non-labor input might be due to survival distress, i.e., when inequality is high, land is utilized fully via enriched with fertilizers, and other productivity enhancing inputs to increase yields.
Conclusion and Policy Implications: 

Several interesting conclusions come out of this study. First, this paper’s main contribution to the continuing debate over inverse-size yield relationship is an affirmation of a very strong inverse relationship in the case of Turkey. As pointed out by Kaldjian (2001), productivity problems in Turkish agriculture are ascribed to a number of intertwined causes, ranging from “an ill-defined “backwardness” among farmers and peasants, the variability and vagaries of nature, declining soil fertility, and the legacy of Ottoman-era practices to a variety of much more contemporary administrative, technical, social, and operational inadequacies”[Keyder (1984); Aydin (1988)]. Notably, FAO (1999) and Cakmak (2004) claim that due to small size “…Farm output …remains low in comparison to the country's enormous potential”.
 Further, in the most recent OECD (2006) country report on Turkey, it is stated that “stopping land fragmentation and consolidating the highly fragmented land is indispensable for raising agricultural productivity.”
 Our study is the first quantitative work on Turkish agriculture which discredits such “beliefs” that has little empirical grounds. 
Second, this study suggests that labor based hypotheses conform well with the Turkish data: labor input per decare seems to be the culprit of inverse-size-yield in Turkey. Additionally, significance of family labor is consistent with the supervision constraints with respect to labor where hired workers are not perfect substitutes for family labor. Third, Chayanovian argument of peasant mode of production is part of IR puzzle for Turkey, however, farmer heterogeneity hypotheses is not. Fourth, even though land heterogeneity explains part of inverse-size yield relationship, IR is still very robust and significant despite controlled land heterogeneity. Fifth, land fragmentation seems to be impacting land productivity positively for the country in general. At the very least, our regional analysis is not in support of claims by OECD (2006) and FAO (1999). Last but not least degree of land ownership inequality and access to credit matters. The findings in this paper points to not only economic but also social dimensions that might be crucial in farm productivity; land ownership inequality, has a positive impact on labor input and a negative impact on non-labor (non-land) input. Such a pattern might be suggesting non-economic reasons for why such variation in input usage exists. However, for a better assessment of inequality-productivity nexus, one needs to look at social relations of production based on thorough regional analysis inclusive of economic social, historical, and cultural dimensions as suggested by Rao (2005).
The findings in this study suggest the need for implementing more equitable land holding/ownership distribution to increase total output, and to attain allocative efficiency. Turkey is a country at the brink of a major socio-economic change via possible European accession with a large proportion (40%) of her population living in rural areas. At the brink of accession to the European Union, agriculture is the most “hotly” debated issue due to sector’s low productivity (i.e., 15% contribution to Gross Domestic Product (GDP) despite employing 30% of the labor force).
  Suggesting land consolidation as a solution to low productivity in agriculture seems to be an ill-advised policy for Turkish agriculture. On the contrary, redistributing land from large farms to smaller ones, would solve the low productivity problem of the sector since smaller farms have higher productivity per acre.
Given the findings in this study, rural factor markets are highly imperfect which is reflected by robust inverse relationship between farm size and yield per decare. Thus, Turkey needs to be cautious in implementing so-called market friendly reforms as part of an effort to transform the agricultural sector to develop and join the EU. Of Turkey’s 70 million people, forty percent live in rural areas, and of those, 41% are living under poverty
 –. It is very likely that inequality of agricultural land holdings, and low productivity in the sector could be a major player in rising poverty. 

However, Agricultural Reform Implementation Program (ARIP) has been in effect since 2000 with the purpose of transforming agriculture via “market friendly
”policies. Hence, Turkey can expect rising inequality and poverty in the years to come, which already has been giving signs based on most recent poverty study by the State Institute of Statistics in 2005. Surely, this transformation is taking place at the expense of a great majority of the people. Transformation ought not happen by destroying a sector, particularly when a large proportion of the population depends on that sector. This is exactly what market friendly reforms seem to be doing when there is already an evidence of market failures in the form of an inverse relationship between farm size and yield per acre.
Given the inverse productivity size relationship in agriculture, what is needed for increased productivity and overall growth doesn’t seem to be so-called market friendly reforms but land redistribution.  

[image: image1.png]Table 18: Summary Results for Regression (3) Dependent variable: Yield per decare

n W mubor iy Tepest bor o n
Wb AR WA depende provical cledt  per  lbor igaio Inrstio expper  oxpper fgment

Region Comtam_ famsize_size et ape  _ meyrwlo  imeamalty poracre desae rae _ niwe show  ame . dee, . sin "

Twkey w2 4z oaw et on asw e oo oan  iee s s oo oo 0w 077 sos
Mamas 04 aze om0 ot 3 0m  oor  oae e e on  oos oo 2z o 7
hegen  tesm At oo eoe oo 45 o eer ome s ez om eow o o7
Medtermem 28 s oxe a0z s as o om ome 2e ese  aae os e oo on e
Seamwol  Mes 4zt oo em oM tese 10 o; oo 2@ s 03 ooow oo 01 on e
ComvalAnstola 1985% A% 02 0x os s ame 0w omwe sy ome o7 oo oo oo oss a7
BetAwol a1 4zt os  ofe o1 as o om  oae e ods e oo oo on oa
Backses _eew  amm 0w oM o 103 omm  om  oxe o oam 0w ow  omw  om o i

Sigrifcant ot 1% level
* Significant t 5% level
Robust standar errors.






[image: image2.png]ummary Results for Regression (4) Dependent variable: Labor input per decare

Inprovincial  Inhhbh  Independe Inwagera Inratioof  Inratio  Incredit  fragment
Region Constant_ nfarmsize Inhhsize  inequaty  edu neyratio  teagr __ migation  shrerp__ peracre _ ation u

Turkey g 08t oaze 156 otgr s e o7 012 ooa LE sp8
Marmara a2 g oa EES LE s =S o9 oo 0z ose 759
Aegean sz s oo 156 0z 201 s 036 038 002+ ot o a1
Mediterranean 350 o 0s4 o4 139 s oar 045 002+ g om 687
SEAnstola 3414 a7 02 0s1 oo a7 s 1204 06 003 0z 0s 489
Central Anatolia 565 e 026 0w 0z a7 s 250 034 o e a7
East Anstolia 595 e om0 205 002 qssE N [E= 068 o 0z oe a7
Black Sea a5 g 025+ ose" 012 a3z 037 oare o o 051 1460

Significant ot 1% level
* Significant t 5% level
Robust standar errors.





[image: image3.png]Table 20: Summary Results for Regression (5) Dependent variable: nor

provincial Inhhhh  credt  Iwatioof  Inratio  Inwagera fragment
Region Constant_ Infarmsize Inhhsize  inequality  edu peracre imigation  shrerp _ teagr __ ation u

Turkey 203 om2 oa e s oo 250 L oz 01 oo sp8
Marmara 260 024 071 e 007 o m 07 s o4 oss 759
Aegean 2z 008 12 o 078 o 28 072 s ot oo a1
Medterranean 1850+ 024 04t e 034 oper 1w 075 s 0a oo 687
SEAmstola  1241% 011 087 22 o ops tas EE s 0z 011 489
Contral Anatolia 1715% 004 03 229 014 ooz 17 0as s 007 oss a7
EastAnstola 1507 047 046 s 087 o oz s s oo7 o8 a7
Black Sea a7 om 200+ a2e0 0@ w05 e 132 s 078t o1a 1460

Significant ot 1% level
* Significant t 5% level
Robust standar errors.






SELECTED BIBLIOGRAPHY
Agarwal, B. (1994). A Field of One’s Own. Cambridge University Press. Cambridge.

Alvarez, A., Arias, C. (2004). Technical Efficiency and farm size: A Conditional Analysis. Agricultural Economics Vol. 30, pp. 241-50.

Alderman, H., Hoddinott, J., Haddad, L. and Urdy, C., (1995). Gender Differentials in Farm Productivity: Implications for Household Efficiency and Agricultural Policy. Food Consumption Nutrition Division (FCND) Discussion Paper. No.6.

Assuncao, J., J., Braido, L., H., B. (2004). Testing Among Competing Explanations for the Inverse Productivity Puzzle. http://www.econ.pucrio.br/PDF/seminario/2004/inverse.pdf
Aresvik, O., (1975). The Agricultural Development of Turkey. Praeger Publishers. New York, Washington, London.
Aydin, Z., (1988). “Turkish Agrarian Debate: New Arguments and Old Scores”. In 11 Tez Kitap Dizisi, Istanbul: Belge Yayinlari. 
Aysu, A. 2002. 1980-2002 Turkiye Tariminda Yapilanma(ma)Tarladan Sofraya Tarim. Su Yayinlari, Istanbul. 

Bardhan, P., K., (2003). Poverty, Agrarian Structure and Political Economy in India: Selected Essays. Oxford University Press. New Delhi. 
Bardhan, P., K., (1973). Size Productivity, and Returns to Scale: An Analysis of Farm- Level Data in Indian Agriculture. The Journal of Political Economy, Vol. 81, No. 6, pp. 1370-1386.

Brambilla, I., Guido, G.,P., (2005). Farm Productivity and Market Structure: Evidence from Cotton Reforms in Zambia. Economic Growth Center, Yale University Center Discussion Paper No: 919.  http://ssrn.com/abstract=770786

Banerjee, A.,V. (1999). Land Reforms Prospects and Strategies. Paper presented for 1999 Annual World Bank Conference on Development Economics.http://www.eldis.org/static/DOC7128.htm. 

Benjamin, D., (1995). Can Unobserved Land Quality Explain the Inverse Productivity Relationship? Journal of Development Economics, Vol. 46. pp. 51-84. 

Benjamin, D., and Brand, L., (2002). Property Rights, Labor Markets, and Efficiency in a Transition Economy: The Case of Rural China. The Canadian Journal of Economics, Vol. 35, No. 4, pp. 689-716.

Berry, A., W., Cline (1979). Agrarian Structure and Productivity in Developing Countries. Baltimore, Johns Hopkins University Press.  

Bhalla, S., S., and Roy, P., (1988). Mis-Specification in Farm Productivity Analysis: The Role of Land Quality. Oxford Economic Papers, New Series, Vol. 40, No.1. pp. 55-73.

Bhalla S., S., (1979).  Farm Size Productivity and Technical Change in Indian Agriculture. In Agrarian Structure and Productivity in Developing Countries. Ed. Berry, A.., and Cline, W. Baltimore, Johns Hopkins University Press.

Binswanger, H., McIntire, J., (1987). Behavioral and Material Determinants of Production Relations in Land-Abundant Tropical Agriculture. Economic Development and Cultural Change, Vol. 36. No. 1. pp. 73-99. 

Binswanger, H. P, K. Deininger, and G. Feder, 1995. “Power, distortions, revolt and reform in agricultural land relations', in Handbook of Development Economics, Vol. III, eds. J. Behrman and T. N. Srinavasan. Elsevier Science Publishers, Amsterdam.

Binswanger,Hans P.,and M.Elgin.(1988).“What Are the Prospects for Land Reform?” In Allen Maunder and Alberto Valdés, eds., Agriculture and Governments in an Interdependent World:  Proceedings of the Twentieth International Conference of Agricultural Economists. Aldershot,U.K.: Dartmouth.

Boserup, E. (1965). The Conditions of  Agricultural Growth: The Economics of Agrarian Change under Population Pressure.  George Allen & Unwin Ltd., London
Cakmak, E. (2004). Structural Change and Market Opening in Agriculture: Turkey towards EU Accession. ERC Working Papers in Economics 04/10. 
Carter, M., (1984). Identification of the Inverse Relationship between Farm Size and Productivity: An Empirical Analysis of Peasant Agricultural Production. Oxford Economic Papers, New Series, Vol. 36, No.1, pp. 131-145.

Chayanov., A., (1966). The theory of peasant economy. Ed. by Daniel Thorner, Basile Kerblay and R.E.F. Smith. Homewood, Ill., Published for the American Economic Association, by R.D. Irwin. 

Cornia, G., A., (1985). Farm Size, Land Yields and the Agricultural Production function: an analysis for fifteen Developing Countries. World Development. Vol. 13, pp. 513-34.

Deolikar, A., B.  (1981). The Inverse Relationship between Productivity and Farm Size: A Test Using Regional Data from India.  American Journal of Agricultural Economics, Vol. 63, No. 2. pp. 275-79.

Deere, C. D., and Magdalena L.,(2001). Empowering women : land and property rights in Latin America.  University of Pittsburgh Press.

De Janvry, A., Renos V., Elisabeth S., and Carlo C., (2004). Testing for separability in household models with heterogeneous behavior:A mixture model approach. Department of Agriculture and Resource Economics CUDARE Working Papers. University of California, Berkeley.  http://repositories.cdlib.org/cgi/viewcontent.cgi?article=1079&context=are_ucb 

Eastwood, R., M. Lipton, and A. Newell, 2004. “Farm size”. Paper prepared for Volume III of the Handbook of Agricultural Economics. http://www.ids.ac.uk/ids/aboutids/Seminarseries2005/Eastwood.pdf  

Eswaran, M. and A. Kotwal (1986). Access to capital and agrarian production organization. Economic Journal Vol. 96, pp.482-498.

Feder, G. (1980). Farm Size, Risk Aversion and the Adoption of New Technology under Uncertainty. Oxford Economic Papers, New Series, Vol. 32. No. 2. pp. 263-83.

Feder, G., (1985). The Relation between Farm Size and Farm Productivity: the Role of Family Labor, Supervision and Credit Constraints. Journal of Development Economics Vol. 18. pp. 297-313.
Griffin, K., A., R., Khan and A., Ickowitz, 2002.”Poverty and Distribution of land”. Journal of Agrarian Change, Vol 2 (3):279 .330.

Gozenc, S. (2006). Turkiye’nin Toprak Ozellikleri. http://www.aof.edu.tr/kitap/IOLTP/2291/unite04.pdf
Gozenc, S. (2006). Turkiye’nin Iklim Ozellikleri. http://www.aof.edu.tr/kitap/IOLTP/2291/unite03.pdf
Heltberg, R., (1998). Rural Market Imperfections and the Farm Size-Productivity Relationship: Evidence from Pakistan. World Development Vol. 26, No. 10, pp. 1807-1826. 

Herring, R., (1983). Land to the Tiller-The political Economy of Agrarian Economy  in South Asia. New Haven and London: Yale University Press.

Kaldjian, P. (2001).The Smallholder in Turkish Agriculture: Obstacle or Opportunity? In Engelmann, K., and PAvlakovic, V., eds., Rural Development in Eurasia and the Middle East: Land Reform, Demographic Change, and Environmental Constraints, University of Washington Press. 
Kevane, M., (1996). Agrarian Structure and Agricultural Practice: Typology and Application to Western Sudan. American Journal of Agricultural Economics, Vol. 78 No 1. pp.236-245.
Keyder, C., (1984). “Paths of Rural transformation in Turkey”. Journal of Peasant Studies. Vol. 11. pp. 35- 50.
Kutcher, G., P., and Scandizzo, P., L., (1981). The Agricultural Economy of Northeast Brazil. Baltimore, MD. World Bank and Johns Hopkins University Press. 

Khusro (1974). Economics of Land Reform and Farm Size in India. McMillan Press. India.
Lamb, R., L., (2003). Inverse Productivity: Land quality, Labor Markets, and Measurement Error. Journal of Development Economics. Vol. 71. pp. 71-95. 

Lewis, A., (1954). Economic Development with unlimited supplies of Labor.  Manchester School of Economic and Social Studies Vol. 22.  pp. 139-91
Longworth, N., (2005). Agricultural Production, Prices and Trade. In A.M. Burrell, and A.J. Oskam eds., Turkey in the European Union: Implications for Agriculture, Food and Structural Policy. Cabi Publishing, Cambridge. 

Masterson, T., (2003). Productivity, Gender and Land Rental Markets in Paraguayan Rural Development. Unpublished Dissertation, University of Massachussetts, Amherst. 

Mazumdar, D., (1965). Size and Farm Productivity: A Problem of Indian Peasant Agriculture. Economica, New Series, Vol. 32. No. 126, pp. 161-173.

OECD Economic Surveys, Turkey (2006).
Rao, J. M., (1986). “Agriculture in Recent Development Theory”. Journal of Development Economics, Vol 22 (1):41 .86.

Rao, J., M., (2004). “The Forms of Monopoly Land Rent and Agrarian Organization” Journal of Agrarian Change,Vol.4, (1) and (2): 161 –190.

Rao, V. and Chtotigeat, T. (1981). The Inverse Relationship between Size and land holdings and Agricultural Productivity. American Journal of Agricultural Economics. Vol. 63, No. 3, pp. 571-74.

Rosenzweig, M. R. and H. Binswanger, 1993.  “Wealth, weather risk and the composition and profitability of agricultural investments”. Economic Journal  Vol (103) :56-78.

Rudra, A., and B., Bandapadhyaya. (1973). Marginalist Explanation for More Intense Labor Input in Smaller Firms. Economic and Political Weekly. Pp. 989-04.
Schultz, T., W., 1964. Transforming Traditional Agriculture. Yale University Press, New Haven
Sen, A., (1981). Market Failure and Control of Labor Power: Towards an Explanation of “Structure” and Change in Indian Agriculture. Part 1: Cambridge Journal of Economics.Vol 5, pp. 201-28 and 327-50.
Sen, A., K., (1962). An Aspect of Indian Agriculture. Economic Weekly. Vol. 14.

Sen, A., K., (1966). Peasants Dualism With or Without Surplus Labor. Journal of Political Economy, Vol. 74, No 5, pp. 425-450.

Sen, A., K., (1999). Employment, Technology, and Development. Oxford, ILO and Clarendon Press.

Sender, J., and Deborah J., (2004).  Searching for a Weapon of Mass Production in Rural Africa:Unconvincing Argumentsfor Land Reform. Journal of Agrarian Change, Vol.4 Nos.1 and 2, January and April 2004,pp.142 .164.

Srinivasan, T., N., (1972). Farm Size and Productivity: Implications of Choice under Uncertainty. The Indian Journal of Statistics. Vol. 34. Series B. pp. 409-20.

Stock, J., and Mark W., (2003). Introduction to Econometrics. Pearson Education Inc., New York. 
� One of the first questions to be answered on IR assessment is whether there exist increasing, decreasing or constant returns to scale in agriculture. However, I am not including this discussion in the main body of the paper because it is almost with no doubt accepted that developing country agriculture operates on constant returns to scale. For further discussion on the topic, see Berry and Cline (1979), and Cornia (1985).    





� Cornia (1985) observes the opposite in Brazil. He argues that most of the large land holders have the better quality land, and it is not an unreasonable argument considering the opportunities of a wealthy farmer compared to a poorer one. 


� Even though canals are man made, it is considered exogenous because it is not based on farmers’ decision where the irrigation canals will be located but government’s.


� Tenure contracts could be sharecropping contracts where land owner and tenant share the output produced, or fixed rent contracts where the tenant pays a fixed money rent for the leased in land. These type of land tenure arrangements are commonly long term since the land owner wants to make sure he gets his share or rent at the end of the harvest season, so in most rural areas, they are personal land market transactions, and hence are not subject to change every year, and considered very stable, also an argument accepted by Benjamin (1995). His argument of endogeneity of land is not about the operation size but the quality of land.


� Large farmers face a lower unit price for land due to three reasons. First, large farmers generally have easier access to cheap and formal credit, which reduces land’s cost, and hence price. Second, large plots of land have a lower opportunity cost due to maximum rent chargeable. Last but not least not many buyers can afford large plots of land, thus price per acre might be cheaper due to lack of demand, or vice versa small plots of land are generally more expensive due to higher demand for small lands since they are affordable by many versus only a few bidders for large plots of land [Cornia (1985)].


� The argument has the assumption that farmer is an Arrow type risk averse person, i.e., as her wealth gets smaller she will become more risk averse, she will devote most of her time on her land to maximize farm income.


� Labor is more expensive for large farms due to supervision and or worker search cost [Eswaran and Kotwal (1986)], and credit is cheaper and more accessible for large farmers due to need for collateral, which small farmers have a disadvantage of. For land, see footnote 5. 





� However, zero marginal productivity assumption- along with the existence of surplus labor in agriculture- is later discredited by Viner (1967) by referring to the impossibility of such an assumption given the nature of agricultural work: an additional worker always adds something positive which wouldn’t be there in the absence of the worker, such as better weeding, better soil preparation, etc. The solution to the bottleneck of positive marginal productivity of labor is offered by Sen (1962; 1966) in which he proposed labor effort not labor as an individual worker should be taken in calculations of MPL. None of the studies in this paper refers to zero marginal productivity of labor. 


� Discussion and reference in Sen (1981). 


� Marshallian Disincentive argument is the following:  there is less incentive on the side of the tenant due to the  nature of sharecropping contracts: landlords and tenants share the output, and since tenant’s marginal returns to effort and input supply are much less than the relevant marginal products,  tenant  has less incentive to supply inputs, including labor and intermediate inputs, than if he were the owner. 


� Another argument for inefficient sharecropping contracts is the lesser variety of crops cultivated that increase the yield per acre. It is argued that lower intensity of crop cultivation is chosen by the landlord. For a more detailed discussion, see Sen (1981). 


� For more detailed discussion on agricultural land features, see Aresvik (1975); Gozenc (2006). 


� QHS is a very detailed untapped dataset with 1292 variables covering many aspects of rural life; production, consumption, earnings, savings, wealth, cultural life, and even perceptions of farmers’ own welfare. The dataset includes 5302 rural households from 7 regions, 73 provinces, 389 towns, and 517 villages in rural Turkey.  The survey was conducted by the World Bank (WB) to study the impact of Agricultural Reform Implementation Program (ARIP) which started aims to reduce government spending in agriculture: it has started in 2000 and will phase out in 2007.


� “Gini coefficient is a measure of inequality, defined as the mean of absolute differences between all pairs of individuals for some measure. The minimum value is 0 when all measurements are equal and the theoretical maximum is 1 for an infinitely large set of observations where all measurements but one has a value of 0, which is the ultimate inequality (Stuart and Ord, 1994).” In �HYPERLINK "http://www.phi.man.ac.uk/people/iain.htm"�Iain Buchan� (2002).


� One decare= 0.2474 acres.


� Output can be measured in two units: physical weight or volume, or in money units, i.e., in terms of “value.” Measuring output in terms of weight or volume could only be plausible for highly specialized mono-crop or mono-product farms. Most farms produce multi-crops and diary products, therefore this is not a convenient method to be used for developing country agrarian context. 


� We calculated the number of workers in the household via assuming members younger than 15 but older than 11 as half workers, so as people who are older than 65 and younger than 75. People who are on the two extremes of these range are considered full dependents.


� Unfortunately, the dataset doesn’t allow us to make a distinction between exogenous irrigation on such as canal systems versus endogenous irrigation such as tube-well systems. This will bias our results against labor based hypothesis, i.e., what may in effect be labor input, could be considered as land quality. However, despite controlling for endogenous land quality, if we were to find IS, it means that our results could have been stronger when accounted for exogenous land heterogeneity.


� Using monetary value per decare, rather than physical units is not ideal, since price differences might create regional biases. This could have been a problem elsewhere, but not in Turkey since all the fertilizer and pesticide prices are set by the government. 





� See Table 8 in Appendix A for details on components of total labor. 


� Discussion in Kaldjian (2001).


� FAO, Turkey, (1999): online: country profile Turkey: http://www.new-agri.co.uk/00-3/countryp.html


� OECD Economic Surveys, Turkey, 2006, p.186.


� State Statistics Institute, 2004. 


� State Statistics Institute, 2005.


� Aysu (2002), Cakmak (2004).
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