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ABSTRACT

This study analyses the effect of Kazakhstan's 2003-2005 agricultural land reform on land rental and
credit market participation. Although the reform declared an intention to facilitate efficient land alloca-
tion, we observe a major land concentration. We analyze whether new land relations stimulated land
sales and rental markets and made credit more accessible. Utilizing data from two independent surveys
before and after private land ownership was introduced, we demonstrate that the reform did not affect
the land sales market but reorganized the land-rental market in a top-down fashion with the state
remaining the principal landlord. The reform did not achieve the goal of providing access to land for
the more skilled producers and did little to facilitate the use of owned land as collateral. The reform
achievements are modest and bolder steps will be necessary to improve the functioning of

Kazakhstan

Kazakhstan's agricultural land markets.
© 2020 The Authors. Published by Elsevier Ltd. This is an open access article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).

1. Introduction

The literature has extensively considered agricultural land mar-
kets as mechanisms creating opportunities for land transfers from
less to more productive farms (de Janvry, Platteau, Gordillo, &
Sadoulet, 2001; Deininger, 2003; Deininger & Feder, 2001). Secure
and meaningful property rights may improve incentives to invest
in land and to maintain it better (Benjaminsen, Holden, Lund, &
Sjaastad, 2009; Besley, 1995; Li, Rozelle, & Brandt, 1998). Because
farmers can use land as collateral, access to credit may be
improved (Binswanger & Rosenzweig, 1986; Eswaran & Kotwal,
1986). As a result, aggregate productivity improvements and rural
economy diversification associated with better access to land can
substantially reduce poverty rates (Sadoulet, Murgai, & Janvry,
2001). These arguments played a major role when the successor
countries of the Soviet Union engaged in the restructuring of agri-
culture a quarter of a century ago. However, despite the efforts to
reorganize state-dominated land relations, the land-rich post-
Soviet countries are still struggling to organize the distribution of
this important production factor. Thus, Russia, Ukraine, and Kaza-
khstan all legally recognized private ownership of land but high
transaction costs and legal uncertainties in land purchases along
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with thin land markets often make land sales complicated and
unattractive (Lerman, Csaki, & Feder, 2004). As a result, land pur-
chasing transactions among the farmers in these countries have
rarely occurred (Petrick, 2015; Swinnen & Vranken, 2007).

In the light of dysfunctional land sales markets, land rental may
play an important role as a land allocation mechanism. Emerging
literature argues that under certain conditions, land rental markets
may facilitate a flow of land to more efficient producers (Sadoulet
etal,, 2001; Vranken & Swinnen, 2006). This may have implications
for poverty alleviation and increasing aggregate production effi-
ciency (Sadoulet et al., 2001). However, research on land rental
markets in transition and post-socialist countries is still scarce.

This study addresses this literature gap assessing the effect of
liberal reforms in post-Soviet Kazakhstan on the major types of
agricultural producers, including individual farms and agricultural
enterprises. We explore whether land rental markets can con-
tribute to achieving the traditional goals of land market liberaliza-
tion. Can land rental markets in a post-Soviet environment provide
access to land for skilled farmers and, thus, generate a flow of land
towards more efficient producers? How do transaction costs of
land rental affect land allocation? Have new land relations facili-
tated the use of land as collateral for credit access?

To answer these questions, we evaluate the effect of Kaza-
khstan’s 2003-2005 Land Reforms on land rental and credit mar-
kets. Kazakhstan represents an interesting case where property
rights were reassigned and many impediments of land exchange

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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lifted. With the adoption of a new land code in 2003, Kazakhstan
introduced ownership rights and relatively liberal rules for land
exchange hoping to stimulate land and credit markets and, as a
result, improve the efficiency of agricultural production (Petrick,
Wandel, & Karsten, 2011). We, first, outline a theoretical frame-
work examining the individual participation decisions in land ren-
tal and credit markets. Among other factors, we focus on the
incentives generated by agricultural ability, transaction costs, and
land ownership. To test our hypotheses empirically, we utilize
two waves of cross-sectional data collected in two major agricul-
tural provinces of Kazakhstan: Akmola and Almaty. One wave
refers to the production year 2003, i.e. before the land reforms took
hold, and the other to 2011, several years after the reforms. In par-
ticular, we estimate the determinants of participation in the land
rental market and examine the link between farms’ agricultural
ability and the probability of land rental. Furthermore, we investi-
gate the role of land among other types of collateral in access to
credit.

2. Theoretical framework

Well-functioning land markets potentially promote agricultural
development for three reasons. First, land property rights are
known to be an effort-inducing mechanism for the holders of the
rights. In particular, the incentives to invest in farm’s production
factors are closely related to ownership of the key factor - land
(Benjaminsen et al., 2009; Besley, 1995; Li et al., 1998). In addition,
private ownership is considered to enhance incentives for asset
maintenance - e.g., natural resource conservation (Besley &
Ghatak, 2001, 2009). Second, land transferability may improve
agricultural production efficiency because land flows to more pro-
ductive users will ensure that this resource is used more efficiently
(Binswanger & Rosenzweig, 1986; Deininger & Feder, 2001).
Appropriate institutions administering land exchange can facilitate
these efficiency gains. And, finally, rural dwellers can use land as
collateral in formal credit markets (Binswanger & Rosenzweig,
1986; Feder, Onchan, Chalamwong, & Hongladarom, 1988). How-
ever, Kazakhstan’s post-Soviet context is characterized by a num-
ber of constraints that may substantially mitigate the positive
effects of functioning land markets: unclearly defined property
rights, land transaction costs, thin land markets, information asym-
metries, and dysfunctional rural finance. Consequently, in the situ-
ations when land sales markets fail, land rental may facilitate
effective land exchange.

2.1. Land rental markets

In general, land rental may be preferred in a context with
undercapitalized farmers, thin sales markets, and high transaction
costs (Lerman et al., 2004). Often farmers are simply too poor to
buy land, especially if its price is drawn up by failures in other fac-
tor markets, such as for labor, credit, or insurance (Sadoulet et al.,
2001). Land rental can represent a more flexible tool for producers
to adjust their utilized areas to the short- and medium-term needs
because transaction costs of rental markets are typically lower.
Furthermore, insecurity of land ownership within the current
Kazakhstani legislation may repel potential investors in favor of
renting (Petrick, Wandel, & Karsten, 2011). As a result, in the con-
text of imperfect factor markets, land rental may represent a way
to lift disadvantaged small farmers out of low-income traps.

Land rental market participation is typically modeled with the
marginal product of land playing a central role. In particular, a fam-
ily of models examines producers’ decision-making within a utility
maximization framework and demonstrates that they rent in land
if the marginal productivity of land is larger than land’s
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opportunity costs and marginal supervision costs (Deininger &
Jin, 2005; Vranken & Swinnen, 2006; Yao, 2000). In other words,
farmers that are more productive will tend to rent in more land.
A counteracting incentive in these models is typically related to
the stylized fact that supervision costs increase with large opera-
tional land holdings (Eastwood, Lipton, & Newell, 2010; Lipton,
2009; Petrick, 2017). Higher costs of supervising labor on large
operational areas should discourage land rental and, as a result,
we should observe land transfers from large and less productive
producers to smaller farms (Zimmerman & Carter, 1999).

The post-Soviet context of Kazakhstan may be prone to transac-
tion costs that discourage agricultural producers to rent land. For
instance, USAID (2005) points out that the costs of land registration
may be prohibitive for some producers. Moreover, local land com-
missions control land transactions and may be affected by a vested
interest (Petrick & Oshakbaev, 2015). This can potentially make
land rental more expensive.

2.2. Credit markets

Credit constraints determine farmer’s access to capital and,
thus, her/his ability to undertake income-generating entrepreneur-
ial activities. Due to these constraints, gains from trade are not
exploited and this leads to inferior outcomes in rural economies.
Less affluent farmers that have better skills and are potentially
more efficient may be completely excluded from establishing their
own enterprises and may find themselves in a perpetual low-
income trap. As a result, foregone opportunities contribute to
misallocation of land and other production factors which nega-
tively affects aggregate agricultural production. A large chunk of
literature supports the view that credit constraints determine eco-
nomic vitality of a rural economy (Eswaran & Kotwal, 1986), ability
of households to overcome poverty traps (Carter & Barrett, 2006),
and the degree of income inequality (Aghion & Bolton, 1997;
Banerjee & Newman, 1993).

Due to the need for collateral in most traditional lending oper-
ations, farmers’ asset endowments should to a large extent deter-
mine their access to credit markets. A major asset in an
agricultural economy is arable land. Larger land holdings should
thus improve farmers’ collateral portfolios (Besley & Ghatak,
2009; Binswanger & Rosenzweig, 1986). To be useful as collateral,
a borrower needs to enjoy clear property rights with respect to
available assets (Besley & Ghatak, 2009; de Soto, 2000). Accord-
ingly, land ownership rights must be clearly articulated within
existing legislation with the help of instruments like land registra-
tion and titling. A key question is then whether liberal land market
reforms can bring about a clearer and more reliable property rights
assignment and, as a result, better access to credit. The post-Soviet
context is ridden with institutional failures undermining the col-
lateral value of land: dysfunctional bureaucracies facilitating land
exchange, thin land sales markets, undercapitalization of potential
land buyers and legal uncertainty with respect to property rights
(Lerman, Csaki, & Feder, 2004; Swinnen & Vranken, 2007).

The supply of credit may thus be limited because farmers’ col-
lateralized assets are simply not sufficient. In particular, there
may be a certain value of assets required below which potential
borrowers are not qualified for a loan. Transaction costs associated
with the loan administration and a potential foreclosure in case of
bankruptcy may prevent lender’s positive decision (Boucher,
Guirkinger, & Trivelli, 2009). For instance, property rights for land
are inadequately specified creating high uncertainties about the
rights to exercise a claim. Such conditions may lead to credit
rationing when the bank denies a loan to a farmer who is willing
to borrow at the market interest rate but cannot provide sufficient
collateral.
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3. Land reform in Kazakhstan

Shortly after gaining independence in 1991, land reform in
Kazakhstan became a highly politicized issue with two opposing
groups: one lobbying for large-scale production that was believed
to be more efficient and better able to weather risks, and another
promoting the Western model of family farming raising concerns
about the wellbeing of the rural population and its equitable
access to productive resources. The former promoted consolida-
tion of land in the hands of agricultural enterprises (commonly
by Limited Liability Partnerships (LLPs)) that emerged on the foun-
dation of former collective farms (USAID, 2005). Petrick, Wandel, &
Karsten (2013) suggest that these enterprises are frequently char-
acterized by the availability of modern agricultural machinery and
large cultivated areas (average 10, ha per farm). On the other hand,
despite being a relatively new phenomenon for Kazakhstani agri-
culture, individual farms represent an ever-increasing chunk of
agricultural land use (Fig. 1). The total cultivated area per individ-
ual farm had been steadily increasing (in the Northern grain
region it reached 560 ha on average, but it is much smaller in
the South). Individual farms are regulated by a law adopted before
independence that stipulates a simpler registration procedure and
lower taxes in comparison to agricultural enterprises (Petrick,
Wandel, & Karsten, 2011). Family membership was a prerequisite
for establishing individual farms. Households represent a third
category of land users, covering garden plots near residential
buildings as well as country houses. According to Fig. 1, land use
by households has been negligible in comparison to other farm
types.

The reference period in our study is marked by the “Law on
Land” passed in 1995. As in Russia and Ukraine, it stipulated
that members of restructured agricultural enterprises, pension-
ers, and workers of cultural and social spheres were eligible
to receive “land shares” (LS). Holders of these shares could con-
tribute them towards establishment of an agricultural enter-
prise, withdraw a plot in kind to form an individual farm, or
they could sublease the shares. These shares did not refer to
any specific demarcated plots and were existing only on paper.
This type of ownership is well-described by Lerman et al.
(2004), p. 95: “a fractional ownership in a large tract of jointly
owned land, which in reality is managed and controlled by
somebody else”. As a result of this early reform, by 2002, 18%
of the shares were contributed as a base capital of agricultural
enterprises, 29% were diverted for individual farming, 28% were
leased out by shareholders without agricultural experience, and
the rest either remained unclaimed or was sold to agricultural
enterprises (Dudwick, Fock, & Sedik, 2007; Petrick, Wandel, &
Karsten, 2011). Apart from using LS, agricultural producers
could rent in land either from the state or other producers.
The law distinguished permanent and temporary land rental.
Temporary land rental stipulated short-term (up to 3 years)
and long-term (between 3 and 99 years) agreements. The tem-
porary rental was widely preferred because it was cheaper than
acquiring the right of permanent land use ridden with policy
uncertainties.

The event of our interest is the Land Code adoption in 2003
(Parliament of Kazakhstan, 2003). It came into effect later on Jan-
uary 1, 2005, giving producers substantial time for adjustments.
This is a very significant event because the government for the first
time recognized individual ownership of land. The government
also made subleasing of land shares illegal, affecting 28% of land
shares. All the holders of the shares were expected to either culti-
vate the associated plots under a new rental agreement with the
government, contribute them as shares to agricultural enterprises,
purchase them or return the shares back to the government if none
of the previous options were chosen. As a result of the 2003-2005
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Fig. 1. Land use by farm type, Kazakhstan 1991-2014. Note: Agricultural land
including arable land, pasture, hay land and other land. Source: Djanibekov &
Petrick (2020), based on official statistics.

reforms, 40.5% of all agricultural land was turned into individual
farms and almost 39% was contributed to the capital stock of agri-
cultural enterprises (USAID, 2005). Large enterprises exploited the
situation when they paid negligible dividends to share owners
because of their advantageous bargaining position and wide-
spread manipulations (USAID, 2005). As a result, larger farms dis-
proportionately benefited from the 2003-2005 reforms.

Table 1 summarizes possible ways agricultural producers have
been able to access land before and after the 2003-2005 reform.
Even though the state was already an exclusive landlord before
the reform, it started playing an even more important role because
of outlawing not only the subleasing of land shares but also the
plots that were rented from the state. Only private ownership
(and having transferred permanent land rental contracts into pri-
vate ownership) gave a right to rent out land. As a result, even
though private ownership was legalized, through the new Land
Code the state reaffirmed itself as a central stakeholder in land
relations. Private ownership of agricultural land was growing very
slowly and reached only 1.4% in 2019 (Ministry of Agriculture of
Kazakhstan (2020)).

Despite the calls of international donor organizations to foster
the growth of family farms, the new Land Code clearly discrimi-
nated against individual farms because they could not obtain land
shares from local residents (Dudwick, Fock, & Sedik, 2007). Effi-
cient agriculture was the government’s justification for favoring
large farms (World Bank, 2007). USAID (2005), describing the gov-
ernment’s policy goal, used the term “merging small farms cam-
paign”. Although land sublease was outlawed restricting small
farms land accumulation, there are indications that informal land
rental markets continue to provide access to land for smaller agri-
cultural producers.

Although using land as collateral for credit access was legally
allowed before and after the 2003-2005 reforms, rural and agricul-
tural finance in Kazakhstan still appears to be rather dysfunctional.
The “Law on Land” from 1995 stipulated using rental rights as col-
lateral whereas the 2003 Land Code introduced owned land as a
collateralizable asset. Despite these novelties, banks were facing
comparatively higher default rates in the agricultural sector
(Petrick & Oshakbaev, 2015). In an attempt to address this prob-
lem, the Kazakhstani government established the state-owned
enterprise “Agrarian Credit Corporation” with the aim to provide
subsidized credit (OECD, 2013). Farmers could apply for a subsi-
dized credit by becoming members of credit associations called
“Rural Credit Partnerships”. Even though interest rates offered by
the partnerships were substantially lower than the market ones,
only 2% of all agricultural enterprises were members as of 2012
(OECD, 2013). Lack of collateral appears to be one of the central
hindrances in accessing credit (Petrick, Oshakbaev, & Wandel,
2017).
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Table 1

Legal ways to access land for agricultural producers.

Temporary rental from the state

Permanent rental from the state

Land shares (LS)

Full

Legal basis

Long-term

Short-term

ownership

Between 3 and 99 years, subleasing allowed

Up to 3 years, subleasing allowed

Unlimited in time, subleasing allowed

Unlimited in time, renting allowed

Not allowed

Law on Land

1995
Land Code 2003

Between 5 and 49 year, subleasing not

allowed

Unlimited in time (possibility of ownership), subleasing Up to 5 years, subleasing not
allowed

allowed

Unlimited in time, subleasing not

allowed

Allowed

Source: Parliament of Kazakhstan (2003) and President of Kazakhstan (1995).
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4. Econometric strategy

In the following analysis, we examine whether the new Kaza-
khstani legislation stimulated effective land exchange and, as a
result, affected access to credit. We know that liberal land reforms
have not changed the farming structure dramatically and favored
large corporate farming in Russia (Shagayda & Lerman, 2017) and
Ukraine (Keyzer et al., 2017). Was the situation in Kazakhstan dif-
ferent? Can Kazakhstan’s individual farms compete with corporate
farms for land despite obvious legal discrimination? Observing the
land market before and after the reform, we can draw conclusions
about the efficiency and equity implications of liberal reforms in
transition contexts.

4.1. Data

Because of the scarcity of reliable data on Kazakhstan’s land
relations, the strategy of our empirical analysis is driven to a large
extent by data availability. Accordingly, we first present the data
and then proceed with the methodological approach which should
improve understanding of the methodological choices.

We utilize unique data from two rounds of surveys conducted
in 2003 by the World Bank and in 2012 by the Leibniz Institute
of Agricultural Development in Transition Economies (IAMO)
based in Halle, Germany. The data was collected in two regions
where agriculture plays an important role: Akmola and Almaty.
Akmola is situated in the North and focuses predominantly on
grain production. Agricultural production in Almaty region is more
mixed with livestock playing a substantial role. Selecting these
regions, we also control for climatic and structural differences
within the country. Respondents were households and farms of dif-
ferent sizes and legal forms.

Both survey waves followed the same sampling procedures
(Petrick & Oshakbaev, 2015). Three types of main respondents
were identified: households, individual farms, and agricultural
enterprises. Because the 2012 survey asked agricultural enterprises
whether they belonged to a parent organization, we could identify
an additional producer type: agriholdings, i.e. vertically integrated
farms with large operating areas and several subsidiary production
units. In 2003, respondents were sampled randomly within prese-
lected counties (one close and one far from the regional center).
The 2012 survey targeted principally those villages that had
already been surveyed in 2003 and proceeded using the same sam-
pling technique. The survey of 2012 could not identify the farms
that were surveyed in 2003 due to anonymity considerations. Dur-
ing both rounds, enumerators selected households using snowball
sampling and the rest of the respondents were selected randomly
based on the local company registries. Dudwick, Fock, & Sedik,
2007 documented the results of the 2003 survey. The sample in
2012 is substantially larger for all producer types except for house-
holds. It is also important to mention that the follow up survey’s
responses refer to the cropping year 2011. The data represents
two independent cross-sections separated by an eight-year gap,
covering nearly identical survey questions. Because adoption of
the new Land Code was the only significant event in Kazakhstan’s
land relations during this decade, we argue that before-after anal-
ysis could identify the impact of the reforms that took several years
to unroll.

The survey instruments covered various aspects of agricultural
production and related information. In particular, the question-
naire dealt with land ownership, production and marketing of
the produce, access to factor markets, and operational financial
information. Respondents were confronted with a number of retro-
spective (year preceding each survey wave) questions about their
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land and credit markets activities. Apart from this, it was also pos-
sible to obtain the individual characteristics of the producers.

Table 2 provides an overview of the data. We see very large dif-
ferences in owned land holdings across the farm types as well as in
the sizes of utilized areas. Households do not cultivate the land
held in the form of land shares and use either owned land or rent
in some part of their land holding. Interestingly, households’ land
holdings along with the shares had slightly decreased, while the
other farm types grew in their land possessions. We consider this
as a first indicator of increasing land concentration by the farms
and enterprises that obtained de-facto land use rights from the
households in the form of land shares.

4.2. Methods

We use a range of econometric techniques to trace the trends in
land rental and credit markets over a decade. First, we examine the
descriptive statistics and analyze the changes in land rental market
participation, credit uptake, and problems with the collateral using
kernel-weighted polynomial regressions for all farm types (Fan &
Gijbels, 1996). Second, following the theoretical framework out-
lined in Section 2, we explain commercial producers’ participation
in Kazakhstan’s land rental and credit markets. We exclude house-
holds and focus on individual farms and agricultural enterprises
because the former appears to cultivate predominantly owned land
and their participation in rental markets is small. In particular, we
want to see whether land rental markets can stimulate a flow of
land towards more skilled agricultural producers and whether
the 2003-2005 land reforms contributed to this flow. We also
examine the link between land ownership introduced by the land
reforms and the probability of access to credit. This will help our
understanding whether financial institutions perceived owned
land as collateral. The following general model pursues these
goals:

Participate; = B, + B1Reform; + B,Si + B3 TCi + BuTi + BsXi + &

where Participate; represents a vector of dependent variables
reflecting farm’s participation in the land rental or credit market;
Reform; is a dummy reflecting whether an observation is before
(2003) or after (2011) the reforms. Importantly, S; is a vector of
proxies for farm’s agricultural ability which we expect to be posi-
tively associated with land rental should our hypothesis find sup-
port. Furthermore, TC; represents transaction costs of accessing
land (used only for the specifications estimating rental market par-
ticipation) and should hinder rental activity. T; is a vector of vari-
ables for farms’ non-rented land holdings (owned and in the form
of shares). Following our theoretical framework, we expect T; to
be positively related to credit access outcomes and it should dis-
courage land rental in our land rental specifications. Finally, X; rep-
resents other farm’s characteristics; and ¢; is an independent and
normally distributed error term.

Table 3 provides an overview of the variables we utilize for the
estimations. We use two dependent variables for participation in
the land rental market: first, a simple dummy reflecting whether
a farm was renting in land and second, the actual area rented in.
Access to credit we proxy with the probability of investing using
loans and with perceived problems with collateral. Both indicators
are based on qualitative questions included in the survey question-
naire. We expect rental market participation to negatively depend
on owned land and land share holdings. On the other hand, land
holdings should positively affect access to credit outcomes should
creditors perceive land as viable collateral.

A key explanatory variable in our analysis is the producers’ agri-
cultural ability that should be positively related to the land rental
market participation. To obtain this variable, we follow Deininger
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and Jin (2005) and estimate a Cobb-Douglas production function
and, then, subtract unobserved village-level fixed effects (soil qual-
ity, infrastructure, location, etc.) from the residuals. Land, labor,
and material inputs appear to be highly significant predictors of
the output and the high R? (69.2%) of the simple OLS estimation
points in the direction of a good fit. Land and labor appear to be
the most important input factors with elasticities of 33% and 39%
respectively. Material inputs account for ca. 18% of marginal out-
put increase. Alternatively, we estimate the same production func-
tion using Stochastic frontier analysis (SFA) and obtain enterprises’
technical efficiency. In addition to estimated agricultural ability,
we include the education level of the individual farm’s manager
and a dummy for special education in agriculture. Appendix A
reports the estimation results.

In the models with land rental and credit markets participation
as dependent variables, we control for farm’s non-land assets, the
importance of livestock on the farm, and region dummies distin-
guishing between Akmola and Almaty regions. To proxy for the
transaction costs in land rental, we construct a dummy reflecting
whether a respondent perceived legal or monetary costs of the
land rental to be a problem in land access.

We estimate the above regression model using two indepen-
dent pooled cross sections from 2003 and 2011. It is important
to note that we cannot use a difference-in-difference technique
because we do not have control groups due to the setup of the
reform. Because all the farms were subject to the same land reform,
we essentially employ a “difference” technique using a reform
dummy and interaction terms. For the regressions with binary
dependent variables, we use Probit models whereas for the areas
rented in we use left-censored Tobit models. Instead of reporting
coefficients, we calculate and display the marginal effects because
the latter is easier to interpret in the regressions with interaction
terms (Norton, Wang, & Ai, 2004). Because simple coefficients of
the interaction terms are not informative in nonlinear models
(Cameron & Trivedi, 2010), we calculate the difference in marginal
effects before and after the reforms following the logic of Williams
(2012). Doing so, we observe changes in the effects of these vari-
ables over the period covered by the survey data.

It is important to note that our methodological approach may
face potential endogeneity challenges. While we consider the
reform dummy as strictly exogenous, our agricultural ability prox-
ies are more likely to suffer from endogeneity. The problem is that
larger farms may be likelier to attract more educated managers
that have special education in agriculture. However, endogeneity
is unlikely for our key independent variable — agricultural ability
based on total factor productivity. Since we exclude the smallest
producers (household farms), there are no clear reasons to believe
that rental activity will affect the total factor productivity or tech-
nical efficiency.! On the other hand, perceived transaction costs of
land rental are at higher risk of endogeneity because more rented
land may increase the likelihood of facing transaction costs. To
address these concerns, we utilize a two-stage estimation approach
with instrumental variables (IVs). As [Vs, we use a dummy whether a
farm cooperates with others and perceived difficulty of obtaining
advisory services (on a one to five scale). These variables should
influence the outcomes only via the perceived transaction costs (co-
operation and better advisory services should reduce transaction
costs), thus satisfying the exclusion restriction. We do not find any
signs of weak instruments because the first-stage F-statistics in all
the cases are well above the level of 10 recommended by Stock &
Yogo, 2005 and the overidentification test cannot reject the hypoth-
esis that our instruments are valid. However, although not likely, we

! With endogeneity being difficult to completely rule out, correlations between
land rental and agricultural ability will still give us a clue about allocative efficiency
implications and thus allow our hypothesis testing.
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Table 2

Descriptive statistics by farm types and years.

Agriholdings

2003

Agricultural enterprises

2003

Individual farms

2003

Households

2003
0.3

2011

2011

2011

2011
0.5

25388.3 (10673.0)

7698.5 (11891.6) 15985.5 (14142.0)

741.2% (2323.3)

263.6* (359.9)

Land used (ha)

(5.1)

0.1

(1.7)

0.2

38.7 (264.0) 142.9 (534.5) 883.6 (3445.2)

1.1

Land owned (ha)

(0)

(03)

21024.0

7341.5 6021.0

342.0

241.4

15,3
(29.9)
5.0*
(1.6)

1.8+
(30.3)
4.8*

Land shares (ha)

(18222.8)

(10568.3)
75 6.8

(11877.0)

7.2

(2058.7)

6.2

(347.0)
6.4

Education of farm manager (1 to 8 scale)®

(1.6)

(0.9)

(1.5) (1.4)

5.0

(1.4)

49

(1.8)

277.476 (296.012)

115.3 (242.8)

107.9 (234.5)

0.015 (0.023)

0.014 (0.101)

Agricultural revenue (Million 2011 KZT)

(5.9)

(5.9)

95.9 (73.0)

11.5 (4.5) 7.3 (29.1) 162.4 (240.7) 60.5 (119.4)

330
(2.7)

300

1.8%

Labor input (FTE)

245 14 55

86

300

Number of observations

Notes: Standard deviations are given in brackets. Significance of the differences between 2003 and 2011 using the t-test for two independent samples: *Significant at 0.1; **Significant at 0.05; ***Significant at 0.01. The categories of

Full time equivalent. *Education index contains the following values: 1 - none; 2 - primary school; 3 - incomplete secondary; 4 - secondary

general; 5 — secondary professional; 6 — secondary special; 7 — incomplete higher; 8 - higher.

Source: Authors’ calculations based on World Bank and IAMO surveys.

agricultural producers are defined along the line of Petrick and Oshakbaev (2015). FTE
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cannot rule out the possibility that the instruments are endogenous
as well. With these challenges in mind, we present the models and
run additional robustness checks.

5. Results

Before examining participation in land rental and credit mar-
kets in detail, let us demonstrate the general trends in Kaza-
khstan’s land relations. The period of the 2003-2005 land
reforms seems to be correlated with the establishment of all types
of commercial farms. The reforms appear to have stirred a fresh
enthusiasm in farming from the side of agricultural producers.
Thus, out of all the enterprises in our sample, 30.91% of agricul-
tural enterprises and 36.73% of individual farms were established
or restructured between 2002 and 2005. Interestingly, up to 2011,
75.5% of the individual farms and 89.1% of agricultural enterprises
did not go through restructuring after they were established. This
may partially reflect the ultimatum that the government set to the
land share holders as some of them have converted their shares
into rented land establishing individual farms and some estab-
lished new LLPs pooling everyone’s shares together.

Land reforms appear to have a limited effect on the land own-
ership structure. Fig. 2 presents the dynamics of land ownership
among different producer types. Nearly all the land that house-
holds owned was in the form of land shares, which they con-
tributed as base capital to agricultural enterprises before and
after the reforms. After the implementation of the Land Code in
2005, newly established individual farms turned their land shares
into rental contracts with the state because the only way share
holders could hold on to their shares was to contribute them
towards the capital of agricultural enterprises. We observe a small
share of privately owned land among individual farmers and agri-
cultural enterprises after the reform, but it was still playing a
minor role in their land portfolios.

5.1. Land rental market

Land rental activity intensified over the decade substantially
and land ownership stayed negligible. The number of both, indi-
vidual farms and agricultural enterprises that rent in the whole
operational land increased drastically over the decade, starting
virtually from zero. Although, according to Fig. 3, non-household
producers heavily relied on land shares before and after the
reforms, they increased the shares of rented land dramatically
after the reforms. Interestingly, only 22% of the rental agreements
were short-term (under 5 years) with the vast majority of 49-year
rentals. Although land ownership went up slightly, it was still neg-
ligible and the majority of farms expanded their land holdings by
renting land from the state (mostly from rural municipalities) in
addition to the land shares contributed as base capital. Communal
or other possibly unclear sources of land rental disappeared over
time. This could be an indication of higher transparency in land
relations after the reforms. We also see that cultivation of owned
land increased but only 1.4% of all agricultural land was owned
privately as of 2019 (Ministry of Agriculture of Kazakhstan
(2020)). Although sub-renting was outlawed in 2005, we still
observe a small share of respondents from each type reporting
renting in land from non-state sources. This may be an indication
of informal rental relations.

Fig. 4 demonstrates local polynomial smoothers of land used
regressed on land owned for all agricultural producers including
households (Cleveland, 1979). The logic of this figure draws on
Boucher, Barham, and Carter (2005): the lines above the 45-
degree line represent the farms that rent in land and below the
ones that rent out. Distance from the 45-degree line represents



Table 3
Descriptive statistics of the variables used in the estimations (individual farms and agricultural enterprises).
2003 2011
Variable Med. Mean Min Max Med. Mean Min Max
Dependent variables
Farm rents in land (1 = yes, 0 = no) 0 0.09 0 1 0 0.34 0 1
Land rented in (ha) 0 34.06 0 2000 0 1857.58 0 80,000
Investments using loans (1 = yes, 0 = no) 0 0.06 0 1 0 0.13 0 1
Problems with collateral (1 = yes, 0 = no) 1 0.51 0 1 0 0.48 0 1
Independent variables
Agricultural ability -0.01 0 -1.83 1.96 0 0 -3.68 2.85
Agricultural ability (technical efficiency) 0.54 0.52 0.17 0.81 0.54 0.52 0.03 0.86
Age of farm manager (years) 45 45.16 26 65 50 49.47 22 77
Farm manager’s education (1 to 8 scale) 6 6.5 3 8 6 6.45 3 8
Land area owned (ha) 0 21.54 0 2000 0 170.04 0 20,933
Land shares (ha) 165 1266.11 1 41,105 20 1783.25 0 48,000
Livestock index (EuroStat’s livestock unit) 8.65 75.31 0 2204.8 0 109.98 0 4520
Non-land assets (bln. KZT) 0.3 356.12 0 4000 8.0 691.32 0 1628.60
Farm manager has special education in agriculture (1 = yes, 0 = no) 1 0.68 0 1 1 0.64 0 1
Farm’s age (number of years since last reorganization) 13 13.51 9 21 10 10.60 0 22
Perceived transaction costs of land rental (1 = yes, 0 = no) 0 0.25 0 1 0 0.13 0 1
Individual farm (1 = yes, 0 = no) 0 0.22 0 1 0 0.41 0 1
Joint activity with other farms (1 = yes, 0 = no) 0 0.16 0 1 0 0.36 0 1
Difficulty of obtaining advisory services (1 to 5 scale) 3 2.8 1 5 4 3.60 1 5

Note: N = 100 in 2003 and N = 308 in 2011. Households are excluded from this table and estimations. Because of missing observations among some of our core variables, the sample in our estimations is smaller than the total

sample presented here.
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the extent of farms’ renting activity. We see that households with
owned land below one ha were more likely to rent out their land in
2011. The smoothers predict that the farms with land holdings
between one and 10 ha (as we move along the x-axis) rented in
more land after the reforms. These were typically newly estab-
lished individual farms that tried to expand cultivated areas via
land rental. Farms with owned land and land shares of at least
ca. 300 ha appear to be likely to rent in land after the reforms.
The curve for 2011 is longer because the average farm size grew
substantially over a decade.

Estimation results of the participation in land rental markets
are reported in Table 4. First, we do not find significant increases
in rental activity after the reforms because our reform dummy is
insignificant in most of the specifications. The exception is the Pro-
bit specification with the interaction terms where we find a nega-
tive and significant effect. The signs of the rest of the reform
dummies are negative although they fail in gaining significance.
This means that the reforms appear to have failed in stimulating
more rental activity. A second important finding is that agricultural
ability appears to exert a uniformly negative significant effect
across the specifications. This means that farms with lower agricul-
tural ability were more likely to rent in land. Importantly, the dif-
ference in marginal effects of ability before and after the reform is
not significantly different from zero across all specifications, sug-
gesting that the probability of renting in land by more able farmers
did not change after the reforms. Thus, the evidence does not sup-
port our main hypothesis about land rental markets facilitating a
flow of land towards more productive farms. On the contrary, we
find farms with higher agricultural ability to rent in less land,
which generates an unfavorable flow of land. However, we do find
evidence that land was flowing to the farms with more educated
managers. For example, a one-step increase in the level of educa-
tion is associated with more than double the area of land rented.’
This would typically represent a step on the scale from a secondary
towards higher education.

We may get a more complete picture by examining our control
variables. We find that availability of land contributed as shares
discourages further land rental whereas it was not the case for
owned land probably because of negligible amounts of owned land.
However, we see that the difference in marginal effects of owned
land before and after the reform is negative and significant sug-
gesting that owned land started playing a more important role in
renting decisions after the 2003-2005 reforms. Furthermore, the
negative coefficient of the individual farm dummy is large and sig-
nificant suggesting that individual farms were less likely to rent in
land compared to agricultural enterprises. Interestingly, more live-
stock appears to be a significant predictor of land rental probably
because farms involved in livestock production may require more
land for pastures. For example, from models (4) and (8), an increase
in the livestock herd by ten livestock units increased the likelihood
of renting in land by two percentage points, and the area rented in
by five percent. Finally, non-land assets appear to exert a small
negative effect on the probability of renting land. This suggests
that farms with more intensive agricultural production (involving
machinery) are less likely to rent in land.

We ensure robustness of our estimations in a number of ways.
First, we check whether the results are driven by agricultural
enterprises. Since they represent some of the largest enterprises
in the world, their large rented land areas may distort our results.
To exclude this possibility, we run the same regressions on a sub-
sample of individual farms only. Second, we drop potentially
endogenous perceived transaction costs of land rental and re-

2 Models (5) to (8) have a semi-log specification. A marginal effect of around 1.0
(such as for education index) implies a change in the dependent variable of about
100% from a one unit increase in the independent variable.
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estimate our models using only strictly exogenous regressors.>
Finally, we recalculated the models using mixed Probit and Tobit
models to account for a three-level clustered structure of our data
(farm type and rayon level). This estimation technique allows
accounting for both fixed and random effects exploiting intra-
cluster correlation. All these estimations look very similar to the
ones presented in Table 4 preserving all the significant relationships
of our interest.*

5.2. Credit market

We start with tracing the dynamics of the credit rationing
reported by individual farms and agricultural enterprises. Access
to credit may be crucial for the latter to commercialize their farm-
ing and to transform into individual farms. Fig. 5 presents survey
responses inspired by the framework developed by Boucher,
Guirkinger, & Trivelli, 2009; Petrick, Oshakbaev, & Wandel, 2017.
The framework stipulated four major classes of credit rationing:
1) price rationing due to a high interest rate; 2) quantity rationing
due to collateral or cash flows constraints; 3) risk rationing due to
an excessive risk of returns; 4) transaction cost rationing due to the
costs of bureaucratic procedures associated with issuing a credit.
Farms were categorized according to a direct elicitation of their
constraints via survey questions. First, the number of individual
farms and agricultural enterprises that reported no problems in
access to credit increased substantially over the decade. Interest-
ingly, we see that the amount of quantity-rationed individual
farms had almost doubled whereas agricultural enterprises report
a small reduction of these types of obstacles. The larger production
scale of agricultural enterprises may be associated with the avail-
ability of liquid and collaterizable assets and, as a result, banks
may be more likely to give them credit.” Price rationing lost its
importance for both types of agricultural producers but more so
for the agricultural enterprises. Credit programs designed by KazA-
gro appear to have contributed to the reductions in price rationing.
However, transaction costs and risk rationing appear to be another
important barrier for both agricultural producers.

As was discussed in Section 2, one of the goals of liberal land
reforms is to promote owned (and utilized) land as collateral to
facilitate access to credit. We start examining this link by, first, pre-
senting local polynomial smoothers of the probability of collateral
problems versus land owned and land utilized. The dummy vari-
able “collateral problem” assumes the value of one if the survey
respondent asserted that he/she “cannot provide collateral” as a
difficulty in obtaining loans. Fig. 6 suggests that there were very
little significant changes over the decade for all sizes of agricultural
producers. The only exception was household farms with very
small owned and operational areas (below two ha): the probability
of having problems with collateral significantly decreased after the
reforms. The confidence intervals overlap substantially for farms
larger than one ha. For used land, we observe more perceived prob-
lems with collateral for the farms with utilized land between one
and 20 ha whereas for larger farms with 100-1000 ha the post-
reform line appears to be below the 2003 line suggesting that lar-
ger farms were facing fewer problems with collateral for credit
access.

To investigate the role of owned and utilized land in access to
credit, we further run Probit regressions with control variables

3 We also re-estimate the models by dropping the variable “special education in
agriculture” with many missing observations which substantially reduced the sample
used in the estimations.

4 Respective tables are not reported due to space limitations and are available upon
request.

5 In hindsight, enterprises may have received too much credit, leading both banks
and agriholdings into a solvency crisis in the aftermath of the 2008 global financial
crisis (Petrick et al., 2018).
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Fig. 2. Land ownership dynamics by farm type. Note: For individual farms in 2011 the brown bar indicates land shares that were transformed into rental contracts. Source:

World Bank & IAMO surveys.
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Fig. 3. Land use dynamics by farm type. Source: Authors based on World Bank and IAMO Surveys.

(Table 5). In addition to the reported problems with collateral, we
use a dummy indicating that farmers undertook investments using
borrowed capital as a dependent variable to proxy for the farm’s
success in obtaining credit. An immediate observation is that the
reform dummy is insignificant in most of the specifications. One
exception is the model (2) suggesting that farmers were 14% more
likely to believe to face problems with collateral after the reforms.
The second observation is that owned land appears to exert a pos-
itive significant effect on the probability of investments using
loans. However, we do not find a significant difference in the mar-
ginal effects before and after the reform, suggesting that owned

land did not play a greater role for the probability of investments
with loans after the reform. Land shares were not statistically asso-
ciated with our dependent variables. Even though Kazakhstan’s
legislation stipulates the possibility of using land shares as collat-
eral, there is no legal infrastructure for effective foreclosure proce-
dures. As a result, actual credit access outcomes show that owned
land mattered for investments using loans but not more so after
the reforms. Moreover, we see that other assets mattered too. Live-
stock appears to be a well-collateralizable asset as the coefficient
of the respective index exerts a negative effect on perceived prob-
lems with collateral and a positive effect on the probability of mak-
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Fig. 4. Local polynomial smoothers of land used on land owned for all farm types. Source: Authors’ elaboration based on World Bank and IAMO Surveys.

ing investments using loans. Finally, we find other non-land assets
to play a role in the probability of making investments using loans.
As a result, it appears that Kazakhstan’s credit institutions cared
about both land and non-land assets in their solvency evaluation
but the reforms did not improve collateralizability of owned land.

Although agricultural ability was not a predictor of any of our
outcome variables, newly reorganized farms with younger man-
agers were more likely to invest using loans. Most of the reorgani-
zations or establishments took place right around the time of the
reforms and may have marked a move from state-supported
descendants of collective farms to more market-oriented enter-
prises. Younger managers may have better access to information
about credit application procedures due to better awareness of
IT- and other communication technologies.

Similarly to the previous section, we check robustness of our
results. First, re-estimating regressions on a sub-sample of individ-
ual farms generates very similar results. However, owned land as
potential collateral is not a significant predictor of making loan-
based investments anymore. Livestock and non-land assets appear
to be better predictors of the outcome variable. As a result, this is
another indication that the reforms were tailored for larger farms.
Second, re-estimating the models using mixed Probit, the coeffi-
cients and p-values remain very similar to the estimations in
Table 5.

6. Conclusions

This paper has analyzed the effects of Kazakhstan’s liberal land
reform on land and capital allocation. Similar to Ukraine and Rus-
sia, Kazakhstan’s land market relations have been predominantly
based on land rental despite some first steps towards land market
liberalization. Although land ownership is recognized in Russia and
has only recently been legislated in Ukraine, these countries
demonstrate rather similar outcomes in terms of land concentra-
tion via land rental. We attempt to understand whether Kaza-
khstan has created its own path in land relations and its liberal
land reforms have facilitated an efficient allocation of land and
capital. Utilizing a unique dataset combining pre- and post-
reform surveys, we examined the dynamics within land rental

10

and credit markets. This study is one of the first attempts in the
post-Soviet countries to assess whether land rental markets helped
achieving the stylized goals of liberal land reforms: more efficient
land allocation, lowering transaction costs of land exchange, and
better collateralizability of land as an asset. In general, it appears
that Kazakhstan’s 2003-2005 Land Code had a very limited effect
on these goals skewing land distribution towards larger agricul-
tural producers.

Although we observe land rental market activation over a dec-
ade, land exchange did not become easier. The new Land Code
made the state the largest landlord because it incentivized land
share owners to transfer a large number of their shares into rental
agreements with the state as lessor. Since no land redistribution
took place and the vast majority of land was owned by the state,
land rental was by far the only economically viable way of access-
ing farming land. Outlawing the subleasing of shares and rented
land reduced the number of potential lessors and reduced the com-
petition on the land market.

The reforms appear to have had a very limited effect on the effi-
ciency of land allocation among the producers. Contrary to our theo-
retical expectations informed by the liberal goals, we find that farms
with the poorer agricultural ability and organized as corporate farms
or enterprises were more likely to rent in land. In other words, larger
and less efficient farms were more likely to rent in land which obvi-
ously undermines the goals of liberal land reforms—competitive
and efficient land allocation among all types of agricultural produc-
ers. Moreover, the 2003-2005 land reforms appear to have failed to
facilitate that relationship. This situation is likely to be a result of
the policies applied to the share owners who were forced either to
rent/purchase their plots or to contribute as a base capital of agricul-
tural enterprises. These obviously discriminatory provisions of the
2003-2005 Land Code have led to inefficient land distribution and,
as a result, to excessive land concentration.

The effect on credit markets, however, appears to be slightly more
consistent with the liberal goals. We find that a lack of suitable col-
lateral remained the major obstacle for a large share of agricultural
producers. Owned land played a role in the probability of making
investments using loans but the effect was not facilitated by the
2003-2005 reforms. Land appears to exert an effect similar to live-
stock that can also be used as collateral in the Kazakhstani context.
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Table 4
Estimations of the probability of renting in and of the area rented in for individual farms and agricultural enterprises.
Probit Probit with IVs Tobit Tobit with IVs
(1) (2) (3) (4) (5) (6) (7) (8)
Reform dummy (2003 = 0; 2011 = 1) —0.066 —0.114" —0.543 —0.664 -1.012 -1.670 —1.001 —0.893
(0.214) (0.009) (0.126) (0.201) (0.564) (0.466) (0.568) (0.710)
Agricultural ability —0.042" —0.043" —0.257* —~0.281* -1.393" -1.612" -1.364" -1.567"
(0.049) (0.047) (0.071) (0.069) (0.023) (0.013) (0.027) (0.016)
Education index (1 to 8 scale) 0.022 0.024 0.142 0.162 0.944" 1.052" 1.007" 1.088"
(0.143) (0.111) (0.153) (0.141) (0.037) (0.041) (0.028) (0.032)
Special education in agriculture (1 = yes, 0 = no) —-0.070* —0.073" —~0.373* —0.449" —2.452" -2.418" —2.480" -2.626""
(0.074) (0.048) (0.093) (0.047) (0.015) (0.013) (0.013) (0.008)
Log of land area owned (ha) —0.001 0.001 -0.015 0.012 0.117 0.281* 0.050 0.166
(0.881) (0.807) (0.749) (0.814) (0.556) (0.098) (0.816) (0.392)
Log of area under land shares (ha) —-0.044™" —0.047" —0.296"" —0.3217" -1255"7 —13647 -12757 —1.3417
(<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001)
Individual farm (1 = yes, 0 = no) -0.321" -0.287" -1.621" -1.588"" -7.334" -65697  -7.868"  -7.397"
(<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001)
Age of farm operator (years) 0.000 0.002 0.003 0.014 0.002 0.046 —>0.001 0.040
(0.816) (0.253) (0.841) (0.274) (0.978) (0.464) (0.997) (0.530)
Perceived transaction costs of land rental (1 = yes, 0 = no) -0.105* —-0.120* -1.107 -1.195 -3.696 —3.943* -1.385 0.307
(0.084) (0.054) (0.260) (0.291) (0.102) (0.068) (0.773) (0.954)
Farm’s age (years since last reorganization) —-0.007 —0.008* —0.056* —~0.066" —0.100 -0.130 —0.065 —0.069
(0.121) (0.056) (0.066) (0.044) (0.330) (0.191) (0.548) (0.531)
Non-land assets (bln. KZT) >-0.001"  >-0.001" >-0001" >-0001""  >-0001* >-0.001* >-0.001* >-0.001*
(0.015) (0.010) (0.012) (0.006) (0.056) (0.064) (0.052) (0.065)
Livestock index (EuroStat’s livestock unit) <0.001"" <0.001™" 0.002"" 0.002"" 0.005"" 0.005"" 0.005"" 0.005""
(0.001) (<0.000) (0.007) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001)
Differences in marginal effects before and after the reforms
Education index —0.008 —0.042 -0.732 —0.885
(0.831) (0.898) (0.678) (0.600)
Agricultural ability 0.051 0.348 2.665 2.609
(0.276) (0.381) (0.184) (0.166)
Log of land area owned —0.541" —0.452"" -1.922"" -1.864""
(<0.001) (0.002) (<0.001) (<0.001)
Log of area under land shares 0.011 0.048 0.712 0.349
(0.521) (0.782) (0.426) (0.696)
Model contains interaction of education, agricultural ability, land area owned, land share area with reform No Yes No Yes No Yes No Yes
Observations 284 284 283 283 284 284 283 283
Wald test for exogeneity - - 0.710 0.7786 - - 0.539 0.335
First-stage F statistic - - 15.469 13.616 - - 15.469 13.616
Overidentification test - - 0.541 0.783 - - 0.228 0.391
Pseudo-R2 0.534 0.572 - - 0.245 0.262 - -

Note: *Significant at 0.1; **Significant at 0.05; ***Significant at 0.01. p-values are reported in the brackets. Cells report marginal effects and p-values were calculated using the delta-method. Rayon-level control dummies included
but not reported due to space limitations. IVs are the dummy for cooperation with other farms and perceived difficulty of obtaining advisory services.
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Fig. 5. Dynamics of reported credit rationing over a decade for individual farms and agricultural enterprises. Note: The respondents were asked to identify “the difficulties in
obtaining a loan for an investment in agriculture” and were given multiple answer options. Source: Author’s elaboration based on World Bank and IAMO Surveys.
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Fig. 6. Probability of facing a collateral constraint for all farm types. Note: N = 400 in 2003 and N = 600 in 2011. Source: Author’s elaboration based on World Bank and IAMO

Surveys.

A couple of implications follow from the results. First, rental
markets appear to have failed to facilitate an efficient land alloca-
tion among producers. Over the analyzed period, we observe sub-
stantial land transfers from the households and the state to large
and less efficient agricultural enterprises. Although Petrick et al.
(2013) show that large scale farming had been associated with
general improvements in incomes and quality of life in Kaza-
khstan’s rural areas, improving allocative efficiency of land may
increase aggregate productivity in the agricultural sector. Thus,
to close the widely reported yield gap between the Western coun-
tries and Kazakhstan (Swinnen, Burkitbayeva, Schierhorn,
Prishchepov, & Miiller, 2017), policies should focus on creating
an institutional infrastructure that would facilitate more efficient
land relations. Second, introducing land as an additional collateral-
izable asset in rural finance will surely help but the effect is

miniscule due to low rates of land ownership. Credit markets
should be stimulated with policy instruments going beyond the
standard prescription of international development agencies to
organize a land sales market. For instance, Petrick and Oshakbaev
(2015) suggest that farmers’ poor management skills and unsup-
portive local institutional environments may have diminished the
involvement of Kazakhstani farmers in credit markets. As a result,
improving institutional infrastructure for development of rural
finance for all farm sizes may foster conditions for a more efficient
capital allocation.

Kazakhstan appears to have been on a similar path of land rela-
tions as Russia and Ukraine where land ownership has been negli-
gible and land rental is used to assemble large farms. Availability of
relatively cheap rental land in these countries may disconnect the
value of the marginal product of land from the rental decisions
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Table 5
Estimations of the determinants of access to credit for individual farms and agricultural enterprises.
Problems with collateral Investments using loans
(1) (2) (3) (4)
Reform dummy (2003 = 0; 2011 = 1) 0.039 0.138"™ 0.022 0.044
(0.594) (0.006) (0.618) (0.145)
Log of area owned (ha) —0.003 —0.006 0.010* 0.009*
(0.816) (0.649) (0.089) (0.085)
Log of area under land shares (ha) —0.009 0.012 —0.002 0.002
(0.314) (0.145) (0.615) (0.694)
Agricultural ability -0.033 -0.035 0.023 0.021
(0.358) (0.288) (0.234) (0.269)
Education index (1 to 8 scale) —0.002 —0.015 0.018 0.020
(0.931) (0.544) (0.285) (0.261)
Special education in agriculture (1 = yes, 0 = no) —0.004 —0.045 0.032 0.033
(0.947) (0.447) (0.352) (0.327)
Individual farm (1 = yes, 0 = no) 0.207" 0.195" —0.017 —0.012
(0.015) (0.019) (0.758) (0.816)
Age of farm operator (years) —0.001 —-0.002 —0.003* —0.004*
(0.732) (0.573) (0.094) (0.065)
Farm’s age (years since last reorganization) 0.014* 0.015" —0.009" —0.008*
(0.062) (0.036) (0.037) (0.054)
Livestock index (EuroStat’s livestock unit) >-0.001" —>0.001"" <0.001” <0.001”
(0.026) (0.006) (0.040) (0.036)
Non-land assets (bln. KZT) <0.001* <0.001" <0.001* <0.001
(0.054) (0.039) (0.071) (0.124)
Differences in marginal effects before and after the reforms
Education index 0.070* —0.024
(0.096) (0.457)
Agricultural ability 0.077 0.040
(0.162) (0.203)
Log of area owned —0.032 0.003
(0.261) (0.773)
Log of area under land shares -0.102™" —~0.016*
(<0.001) (0.055)
Model contains interaction of education, agricultural ability, land area owned, land share area with reform No Yes No Yes
Observations 284 284 284 284
Pseudo R2 0.105 0.168 0.227 0.246

Note: *Significant at 0.1; **Significant at 0.05; ***Significant at 0.01. p-values are reported in the brackets. Cells report marginal effects and p-values were calculated using the delta-method. Rayon-level control dummies included
but not reported due to space limitations.
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(Shagayda & Lerman, 2017; Kvartiuk & Herzfeld, 2019). The current
farm structure in Kazakhstan may be economically unsustainable
not only because of excessive reliance on cheap land but also due
to the fact that many agriholdings were struggling financially in
2016 and heavily depended on state support (Petrick, Raitzer, &
Burkitbayeva, 2018). Furthermore, progress towards liberal land
relations has been constrained by the recent suspension of the
state land sales, the restrictions of the foreigners’ participation in
the rental market, and low transparency of state land rental by
local authorities. Bolder reforms will be necessary to improve the
connection between productivity and land accumulation.
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Appendix A. Estimated coefficients for the Cobb-Douglas
production function and SFA.

Variables OLS SFA
Utilized land (ha) 0267 02727
(<0.001) (<0.001)
Labor input (days) 0.503™" 0.502™
(<0.001) (<0.001)
Real materials input (mln Tenge) 0.209™" 0.192™
(<0.001) (<0.001)
Real fixed capital (mIn Tenge) 0.019 0.022
(0.316) (0.240)
Manager’s education (1-8 scale) -0.027 -0.021
(0.540) (0.600)
Livestock farm (1 - yes, 0 - no) -0416""  —0.402™"
(0.001) (<0.001)
Year dummy (1 - 2011, 0 - 2003)  0.507"" 0.526"
(0.001) (0.001)
Constant 1.775" 2.543"
(<0.001) (<0.001)
Regional controls Rayons Rayons
N 342 342
R? 0.69 -

Note: *Significant at 0.1; **Significant at 0.05; ***Significant at
0.01. p-values are reported in the brackets.
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