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Farm Survival and Growth in Transition Economies:
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Abstract

Our conceptual model states that new individual farms may begin at a small, even
sub-optimal, scale of production and then those farms that are successful will survive
and grow, whereas those that are not will remain small and may ultimately be forced
to exit from production. The samples of individual farms analysed throughout this
article are drawn from the 1998 Farm Survey in Hungary. Our estimation results
show that older and larger farms are more likely to survive, farm growth decreases
with farm age when farm size is held constant and that learning considerations are
important. Beside these standard results, in transition economies farmers’, market
and industry characteristics have a significant impact on the survival and growth
rates of individual farm enterprises.

Central and Eastern European agriculture is organised in a very dualistic manner:
large production units co-exist with tiny farms that are no more than extended
household gardens (Sarris et al., 1999). The reason for this dualism can be found in
the ways communist agriculture has been reorganised. The bulk of the land in most
transition economies is in dispersed ownership following the return to the pre-World
War II land distribution pattern (Swinnen, 2001). Owners have generally reacted in
two ways: either they left the land in the large-scale successor organisations of the
former state and collective farms, or they started farming individually. As a result,
millions of small farms seem to have emerged, thus scaring European Union policy
makers, who fear having to pay direct income support to each and every one of these
new farmers following accession to the EU. But will all these farms survive? Most
likely not.

In Hungary transition towards a market economy resulted in important structural
changes in the agricultural sector. In 1992 the Co-operative Transformation Law was
passed under which collective farms had to transform into either a ‘new’ (private)
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co-operative, a joint stock company or individual farms, by decision of the assembly
of members. The land reform allocated a large share of co-operative and state
farmland to individual households. As a consequence, the share of private land
ownership increased to about 85% of the agricultural land, while the state ownership
fell to about 15% and land use shifted from collective farm organisations to
individual farmers. Between 1989 and 1998 the area used by individual farms
expanded from 12% to 54% of total agricultural land. The area of co-operative farms
fell from 62% to 20% over the same period. Farming companies used 26% of total
agricultural land (Ferenczi, 1999). Furthermore, during recent years factor markets
have started improving and off-farm opportunities have been expanding. Therefore,
many landowners currently farming owing to transition circumstances are expected
to sell or lease out their land to other more efficient farmers. Thus survivor farms are
expected to grow.

The literature on farm survival and growth is very limited. Almost no attention
has been devoted to the ability of farms to survive. Farm exits are a precondition for
the farm sector to change its structure, since land and labour are reallocated among
remaining farmers or associations of farmers or converted to non-agricultural uses
(Roe, 1995; Weiss, 1999). Hallam (1993) provides a survey of empirical tests of
Gibrat’s law for the US and Canadian farm sector.1 Only a few papers go beyond
testing Gibrat’s law by focusing on the farmer’s attributes as key determinants of
farm growth (Sumner & Leiby, 1987; Upton & Haworth, 1987; Weiss, 1999). They
build on theoretical models of entrepreneurial choice and evolutionary learning,
which are mostly inspired by the work of Jovanovic (1982).

This article is the first to analyse the survival and growth of farm enterprises in
transition economies.2 We apply what has been established by a plethora of studies
for various industries in Western countries, as summarised by Audretsch (1995),
Sutton (1997) and Caves (1998), to the agricultural sector in a transition context.
Besides contributing to the study of enterprise survival and growth by emphasising
the role of human capital and market imperfections, the article represents a step
further in the analysis of farm enterprise restructuring in transition economies.3 First
we review the existing theories of firm growth. Next we take Jovanovic’s learning
model as a starting point to construct our conceptual model of farm survival and
growth in transition agriculture. The theory is then empirically tested using individ-
ual farm survey data from Hungary and a two-stage Heckman procedure to correct
for selection bias. Besides controlling for farm and farmer-specific effects, we test
particularly for transition-specific factors that determine farm survival and growth,
such as the functioning of product and factor markets. The last section offers final
discussion and conclusions.

Theories of Firm Growth and Implications for Farm Evolution

Reviewing the existing theories of firm growth is a useful first step towards
understanding the survival and growth of farm enterprises. Traditional neoclassical
economics posits that quantities of a factor of production are added until the value
of the marginal product of the last quantity added is equal to the price paid to that
factor of production. This implies that firm growth will occur as a reaction to
changes in technology, the cost of production factors (land, labour etc.) or the price
of the product (output). As a result, if one is interested in the question whether farms
in the economies in transition will survive and grow, this simple theory suggests that
one’s attention must focus on the factors that have an impact on supply and demand
for the product produced by the farm enterprises.
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‘Stochastic’ models4 extend this simple static framework by making it more
dynamic: consideration is given to firms over time. These models also introduce
firm-specific costs. In this framework firms draw each year’s growth rate from a
distribution. ‘Lucky’ firms repeatedly draw high rates and grow over time. These
models are based on Gibrat’s law, the stylised fact that firm growth and firm size are
independent. However, researchers began to find fault with the assumptions of the
stochastic models, and empirical work demonstrated that Gibrat’s law did not hold.

The stochastic models were superseded in the theoretical literature by Jo-
vanovic’s (1982) ‘learning model’. In this framework efficient firms (that is, firms
with able managers) grow over time, expanding each period when their managers
observe that their guesses about their managerial efficiency turn out to have
understated their true efficiency.5 Jovanovic’s model, in its simplest form, predicts
that the annual growth rate of a firm will be a function of the accuracy of the
manager’s predictions regarding their ability, as well as the price of the product. The
learning model also has implications about the relationships between growth rates
and firm size and age. As a successful firm ages, its manager’s estimate of its
efficiency becomes increasingly accurate. This reduces the variance of the infor-
mation-updating density, which in turn reduces the probability that next period’s
output will be widely different from this period’s. Therefore, on average, older firms
grow more slowly than younger ones. With respect to firm size, larger firms grow
more slowly controlling for firm age. Larger firms have small values of the cost
parameter (that is, they are more efficient). Such firms have less and less room for
further increases, given that the information distribution has a lower bound.

Jovanovic’s model has been criticised for the immutability of the efficiency
parameter: managers are born with an efficiency level, and while they learn what that
level is over time, they cannot alter it. Pakes & Ericson (1998) extended the basic
model to allow this parameter to be changed through human capital formation.
However, human capital formation is a lengthy process and in the specific conditions
of the economies in transition managerial ability of new individual farmers will be
fairly constant in the short to medium term. Farms with managers possessing greater
stocks of human capital should be more efficient, and therefore should survive and
grow relatively faster.

Another strand of the literature involves economies of scope at the firm level
(Penrose, 1959; Williamson, 1975). When the market for proprietary know-how does
not function efficiently, or when an input is specialised and indivisible, a firm may
find it more sensible to expand (diversify) than to sell the know-how or extra input
to another firm producing a similar but different product. This approach emphasises
the internal dynamics of the administrative structure of each firm. While this strand
seems likely to offer some useful insights into the process of farm growth, such an
analysis is beyond the scope of this article.

Conceptual Model and Hypotheses

Jovanovic’s (1982) theory of firm selection is particularly appealing in view of the
rather startling size of most new individual farms in the transition economies. For
example, the mean size of the 1618 individual farms surveyed in Hungary in 1998
was 5 hectares, with a large proportion of them (about 87%) being smaller than 5
hectares and 63% smaller than 1 hectare. While on average the minimum efficient
scale (MES)6 of operation is more than 2 hectares, though varying substantially
across sub-sectors and even across various product classes, the observed size of most
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new individual farms is sufficiently small to ensure that the bulk of new farms will
be operating at a sub-optimal scale of production. Why would an entrepreneur start
a new farm that would immediately be confronted by scale disadvantages? An
implication of Jovanovic’s theory is that individual farms may begin at a small, even
sub-optimal, scale of production and then, if merited by subsequent good perform-
ance, expand. Those farms that are successful will survive and grow, whereas those
that are not successful will remain small and may ultimately be forced to exit from
the sector if they are operating at a sub-optimal scale of production.

Subsequent to entering production, a farmer must decide whether to maintain the
size of operation and respective output (Qit), expand, contract or exit. The probability
of farm i remaining in business in period t, p(Qit � 0), is essentially determined by
the extent to which this farm is burdened with an inherent size disadvantage, and the
probability of undertaking some growth-inducing activity, git (e.g. investing, chang-
ing its specialisation, innovating, etc.). Thus p(Qit � 0) � f(git, c(Qit) � c(Q*)), where
c(Qit), is the average cost of producing at a scale of output, Qit, and c(Q*) is the
average cost of producing at the MES level of output, or the minimum level of
production, Q*, required to attain this minimum average cost. Thus, in deciding
whether to remain in or exit from the sector, a farm will weigh the extent to which
it is confronted by scale disadvantage against the likelihood of growing.

One of the main points to be emphasised is that as farm size grows relative to
the MES level of operation the more likely the farm is to remain in production. This
suggests that either an increase in the start-up size of the farm or a decrease in the
MES level of operation should increase the likelihood of survival. It also implies
that, given a level of MES, the greater the size of the farm, the less it will need to
grow in order to exhaust the potential scale economies.7

Next, the role of growth opportunities should also be emphasised. On the one
hand, a greater perceived likelihood of growth opportunity will lead the farm to
remain in the sector, even if other factors such as the gap between farm size and the
MES level of operation, resulting in a cost differential of c(Qit) � c(Q*), would
otherwise have led the farm to exit from production. Seen from this perspective,
farms in an environment with high levels of growth opportunities (cheap or access-
ible inputs, positive market developments etc.) will tend to have a lower propensity
to exit, ceteris paribus, as long as the perceived likelihood of growth is relatively
high. On the other hand, the likelihood that the farm will actually end up producing
viable competitive product will clearly be lower in a more competitive environment
offering more opportunities.

Therefore, the actual expansion activity of the farm, Git, and not the likelihood
of that activity, git, will ultimately determine its size and shape its actual level of
output in period t, Qit, so that Qit � Qit

o � Q (Git). Qit
o is a part of the farm’s output

predetermined in the previous period, Qit
o � Qi0 � �Qit � 1, where Qi0, is an auton-

omous level of output and � is a factor representing the portion of the previous
period’s output that can be maintained in the market in the next period (this could
be zero in some cases). Factors such as natural and market conditions presumably
influence the value of �. That is, if market (and natural) conditions are sufficiently
good, the farm (output) may grow enough so that Qit � Q*, even in the absence of
growth-inducing activity.

An important implication of the above process is that farms are more likely to be
(initially) operating at a sub-optimal scale if the underlying market and technological
conditions are such that there is a greater chance of conducting growth-generating
activity. If farms successfully learn and adapt, or are just plain lucky, they grow into
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viably sized enterprises. If not, they stagnate and may ultimately exit from the sector.
This suggests that entry and the start-up of new farms may not be greatly deterred
in the presence of scale economies. As long as entrepreneurs perceive that there is
some prospect for growth and ultimately survival, such entry will occur. Thus, in an
environment where the MES is high, it follows from the observed general small size
of new farm start-ups that the growth rate of the surviving farms would presumably
be relatively high. At the same time, farms not able to grow and attain the MES level
of operation would presumably be forced to exit from the sector, resulting in a
relatively low likelihood of survival.

In an environment characterised by a low MES, neither the need for growth nor
the consequences of its absence are as severe, so that relatively lower growth rates
but higher survival rates would be expected. Similarly, in an environment where the
probability of growth-generating activity is greater, more entrepreneurs may actually
take a chance that they will succeed by growing into a viable-sized enterprise. In
such an environment, one would expect that the growth of successful farms would
be greater but that the likelihood of success (in terms of producing the right product
most efficiently), and therefore survival, would correspondingly be lower.

Empirical Methodology and Data

Defining Survival and Growth

The conceptual model developed in the previous section assumes that uncertainty
characterises managerial ability and thus the optimal size of operation at the point of
farm start-up. Also in line with the theory, those who enter individual farming
gradually learn about their managerial abilities by engaging in the actual running of
a business and observing how well they do. As they learn more about their abilities
through expanding, farm behaviour changes through time: those who revise their
ability estimates upward tend to grow while those embracing downward estimates
tend to contract and finally dissolve their operation. Over time, survivors acquire
through experience precise estimates of their abilities and optimal scale; the younger
farms exhibit more variable behaviour because they have less precise estimates of
their true abilities.

Data describing selected trails of individual farms (Table 1) are consistent with
the conceptual model and Jovanovic’s characterisations of entrepreneurship. A
sub-sample8 of 740 individual farms is split into groups of younger and older farms:
the older farms, by definition, are owned by households who entered individual
farming before and during 1991; the younger farms involve entry over the 1992–94
time period. Table 1 reports the percentage of the sample farms that had decreased
their size below the level of 1 hectare by the end of 1997 (discontinuance rate), the
mean values of 1994 farm size and size variance. Relative to the older farm group,
the younger farms were (i) much more likely to discontinue operations by the end of
1997, (ii) smaller in terms of 1994 farmland size (7.12 ha versus 10.52 ha) and (iii)
more dispersed around mean values. The younger farms clearly exhibit the less
settled behaviour that is consistent with the hypothesis that they are in the process
of learning what their managerial abilities and thus optimal scale of operation are.

Beside this farm sector evolution pattern, the questions at individual farm level
such as ‘Who are the likely survivors of the sorting out process?’ have to be
answered next. Previous research points to education (Douglas, 1976), age and
experience (Evans & Leighton, 1989), general business acumen (Shapiro, 1975),
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Table 1. Farm group characteristics (individual farms started before 1992 vs.
those started in 1992–94)

Pre-1992 entrants 1992–94 entrants

Discontinuance rate 1997 (%) 18.7 29.4
1994 farm size (mean) (ha.)a 10.52 7.12
1994 farm size variation (std.dev./mean) 4.06 6.46
Number of farms 489 251

Note: a Farm size is measured as cultivated farmland.

access to capital (Evans & Jovanovic, 1989) etc. as important determinants of the
entrepreneur’s success. Those who remain individual farmers are expected, relative
to discontinuances, to possess greater business acumen as well as labour skills and
greater access to financial capital.9

Finally, the questions about the growth of surviving farm enterprises and how to
measure it have to be answered. Growth of a farm can be measured in several ways,
including growth of sales, profits, number of workers, number of livestock and area
of land operated. If measurement error and availability of data were not a problem,
defining growth in terms of sales or profits might be preferable to a labour, livestock
or land-based measure from an accuracy standpoint.10 It must be noted, however, that
the data used in this study rely on a retrospective technique. Since most individual
farmers do not keep records, they are unable to report their sales (if any) or profits
even at the present time. Moreover, the only available relevant information that we
have is about the land area of the farm. As a result the measurement of growth in
this study is in terms of changes in the area of cultivated land.11

Other studies have found that growth in sales and growth, for example, in the
number of workers are highly correlated. Evans (1987) reports that estimates using
employment figures are similar to those using sales. Presuming that growth measures
are correlated, and facing the restrictions of the data available, using the somewhat
less accurate land area measure of growth is not perceived as terribly costly.

Econometric Issues

Based on the theoretical findings discussed in the previous sections and following
existing empirical studies (Nelson & Winter, 1982; Evans, 1987; Weiss, 1999), the
farm growth relationship is specified as

Qt� � [G(Tt, Qt)]d (Qt) et, (1)

where Q is the size of the farm, T is the age of the farm, t and t� denote time, d is
the time interval over which the growth is measured, and e is a lognormally
distributed error term with possibly non-constant variance. Equation (1) suggests the
following general growth function:12

(lnQt� � lnQt)/d � ln G(Tt, Qt) � ut, (2)

where t� � t, d � t� � t, and ut is a normally distributed error term with mean zero,
independent of T and Q, and with possibly non-constant variance.

The estimating equation consists of a second-order approximation of the general
growth function13 and an extension with a vector of independent variables, S, to take
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into account the effects of market and industry-specific conditions and human capital
embodied in the entrepreneur-farmer:

(lnQt� � ln(Qt)/d � �0 � �1lnQt � �2(ln(Qt)2 � �3lnTt � �4ln(Tt)2 � �5(lnQtln(Tt)
� �s�S � ut, (s � 6, …, n). (3)

In principle, however, farms that survive the sorting-out process may be systemati-
cally different in terms of unobservable characteristics from those farms that
discontinue operation. Predictions of farm growth based on estimates obtained only
from a sample of farms that survive and grow may be biased by sample attrition.

Given that ordinary least squares estimates of farm growth may be biased and
inconsistent if not corrected for this selection bias, a two-step procedure is appropri-
ate (Heckman, 1976, 1979). First, survival probabilities are estimated (probit equa-
tion) in order to obtain inverse Mills’ ratios. Second, the farm growth rates are
estimated. The survival of farm enterprises can be modeled as:

Z � �X � �, (4)

where Z � 1 if the farm survives until the end of the period, i.e. the end of 1997, and
Z � 0 otherwise. Each surviving farm enterprise has the growth equation:

Y � �X � �, (5)

where Y measures growth and X includes a vector of exogenous variables (S), farm
age and farm size (T and Q), as specified in equation (3).14 Given that �, � � N(0,
	) with correlation 
, equation (5) can be estimated as:

E [Y � Z � 1] � �X � 
 	��� � �, (6)

where �� � � (�X) /  (� X), and � and  are the standard normal pdf and CDF
respectively for surviving farms. Farm growth is thus estimated including � as an
explanatory variable. If � is significant, then the censored sample (i.e. only surviving
farms) is biased and Heckman procedure must be used with � correcting for the bias.
Otherwise the OLS estimator is appropriate.

Data and Variables

The sample of individual farms analysed throughout this article is drawn from a farm
survey in Hungary carried out in 1998.15 The survey was conducted as a cross-sec-
tion for 1997 but contained some retrospective questions on the area of land farmed
individually as well as on the individual farmer characteristics. The definition of an
‘individual farm’ for the purposes of our analysis here is by no means clear-cut. On
the basis of the information available we define an individual farm operation as an
individual farm if its cultivated land size is at least 1 hectare.16 Thus from the total
sample of 1618 farm households, 740 (or 45.7%) satisfied the above criterion in
1994, which is the base year for our analysis. Data on several aspects of households’
human capital, including variables measuring years of education, age, social capital
and experience of the household head are available. In addition to farmers’ human
capital measures, variables characterising the farm enterprise such as age and initial
(start-up) size of the individual farm are included. Finally, characteristics of the
market and industry conditions are introduced. These are MES by sub-sectors17 of
agricultural production, an index measuring physical access to markets, dummies
indicating the functioning of land, credit, labour and product markets as well as the
quality of contract enforcement. Regional fixed effects are also included in the
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regression. All of the households analysed have begun individual farming before the
end of 1994. The selection (survival) equation dependent variable equals 1 if the
farm is still operating (with a minimum farmland area of 1 hectare) at the end of
1997; it equals 0 otherwise. The dependent variable in the growth equation is the
average annual growth rate of farm size, measured by the cultivated land, and
calculated over the 3-year period from 1994 until 1997.18

Following the estimating equation the set of explanatory variables includes the
farm characteristics: size (FSIZE) and age (FAGE). They are measured at the
beginning of the period under consideration, i.e. the end of 1994. Both size and age
are in logarithmic terms. The squared terms, FSIZE2 and FAGE2, and the interaction
term necessary for the second-order expansion, FSIZE*FAGE are also included.

Human capital is measured by the extent to which the farmer has received formal
education and by his age as proxies for general skills and experience. The effect of
education is analysed by including a variable EDUHH representing the years of
schooling of the household head and its squared term, EDUHH2. The age of the
household head, AGEHH and its squared term, AGEHH2, respectively capture the
effect of experience and motivation. Further, measures of ability to survive and
expand the farm operation are the following dummies: AGREDU is equal to 1 if the
farmer has a specialised agricultural education and 0 otherwise; SETTLE equals 1
when the farm household has lived all the time in the same settlement and 0
otherwise; RUREXP equals 1 if the household head has always lived in a rural area
and 0 otherwise.

The market and industry-related characteristics include MES, which is a variable
created by using the median farm size in six production specialisation sub-sectors;
access to markets is taken into account through an index variable, ACCESS,19 which
takes higher values when access is good. The availability and functioning of factor
markets is proxied by the dummy variables LANDMKT, CREDMKT, LABOMKT,
PRODMKT and CONTRACT, which take values of 1 if farmers report no or only
few problems in the functioning of these markets; otherwise the values of these
dummies are 0. Regional fixed effects are included to control for location-specific
changes in natural and market environment.20 Summary statistics for the variables
described above are reported in Table 2.

Estimation Results

The results of the Heckman two-stage consistent estimator are reported in Table 3.
The estimated model is statistically significant at the 1% level as measured by the
likelihood ratio test. Sigma stands for the estimated standard deviation of the
residuals in the growth equation. Rho is the estimated correlation coefficient between
the residuals in the survival and growth equations. Lambda is the inverse Mills’ ratio,
i.e. the ratio of the standard normal pdf and CDF for surviving farms. The inverse
Mills’ ratio is positive and significant, indicating that farms that survive and operate
individually have unmeasured characteristics leading to higher growth rates.

Owing to data limitations, factors such as financial structure of farms (Shepard
& Collins, 1982), farm income, profitability and productivity, and farmer’s attitude
toward risk (Stefanou, 1988) are not included in the regression. Since some of these
unobserved variables will influence both farm survival and farm growth, one might
expect the residuals of the two equations to be correlated. Not controlling for farm
exits in a model of farm growth would then give biased estimation results. In the
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Table 2. Summary statistics

Survivors Discontinuances Total
Variable Definition sample

Mean Mean Mean
(Sd.) (Sd.) (Sd.)

GROWTH Measure of farm growth over a period of 3 0.0536 � 0.0654 0.0398
(dep. variable) years, calculated as in equation (2)a (0.1776) (0.2129) (0.1547)
FAGE Logarithm of the farm age in 1994, the 1.8722 1.8702 1.8707

beginning of the period of analysis (0.1764) (0.2620) (0.2427)
FAGE2 Squared term of the logarithm of the farm age in 3.5663 3.5363 3.5585

1994 (0.9542) (0.6211) (0.8800)
FSIZE Logarithm of the farmland size in 1994, the 1.1883 0.1964 0.9323

beginning of the period of analysis (1.1682) (0.6387) (1.1426)
FSIZE2 Squared term of the logarithm of the farmland 2.7742 0.4444 2.1728

size in 1994 (4.9147) (1.8796) (4.4565)
FAGE*FSIZE Cross product of FAGE and FSIZE 2.2241 0.3374 1.7372

(2.2572) (1.0975) (2.1841)
EDUHH Years of education of household head 9.8206 9.2652 9.6780

(3.3414) (2.8918) (3.2390)
EDUHH2 Squared term of the years of education of 10.7588 9.4160 10.4140

household head � 10� 1 (7.4290) (6.5563) (7.2343)
AGEHH Age of household head 53.4389 57.7624 54.5489

(12.2558) (12.2698) (12.3956)
AGEHH2 Squared term of the age of household head 30.0564 34.8621 31.2902

� 10� 2 (13.2852) (14.0746) (13.6448)
AGREDU Equals 1 if household head has obtained college 0.0765 0.0471 0.0689

level agricultural education and 0 otherwise
SETTLE Equals 1 if household has lived always in the 0.6430 0.5392 0.6162

same settlement and 0 otherwise
RUREXP Equals 1 if household head has lived always in 0.8579 0.8324 0.8514

rural area and 0 otherwise
MES MES (median of farmland size) by production 1.5726 2.4674 2.2320

specialisation subsector (0.7489) (1.3964) (1.3186)
ACCESS Index measuring access (distance) to market 9.2974 8.8547 8.9690

outlets (13.9349) (10.2174) (11.2861)
LANDMKT Equals 1 if land market is functioning well and 0.5602 0.4918 0.5094

0 otherwise
CREDMKT Equals 1 if credit market is functioning well and 0.4660 0.3534 0.3824

0 otherwise
LABOMKT Equals 1 if labour market is functioning well and 0.5078 0.4444 0.4608

0 otherwise
PRODMKT Equals 1 if product market is functioning well 0.3351 0.2259 0.2540

and 0 otherwise
CONTRACT Equals 1 if contract enforcement is functioning 0.4136 0.3078 0.3351

well and 0 otherwise

Number of 549 191 740
observations

Note: aFarm growth is measured as the growth in cultivated farmland.

regression Rho is negative and significant, which implies that the issue of sample
selectivity is important for analysing survival and growth of farms.21

This implies that farms that are growing faster than predicted (a positive error in
the growth equation) are more likely to exit from the sample when size in 1994 is
held constant (a negative error in the survival equation). One may hypothesise that
human capital, for example, would contribute positively to farm growth, thereby
reducing the likelihood of farm exit. However, human capital may also increase the
earnings capacity of a farm operator in the non-farm economy, which has the
opposite effect by reducing the probability of farm survival (Rizov, 2000; Rizov et
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Table 3. Survival and growth of individual farms (Heckman two-step estimator)

Dependent variable: GROWTH (Farm growth over a period of 3 years, calculated as in equation (2))

Variables Survival Growth

Coef. Std. err. Coef. Std. err.

Farm characteristics
FAGE 2.5417 0.2170*** � 0.2664 0.1087**
FAGE2 � 0.7123 0.6092 0.0480 0.0410
FSIZE 1.4284 0.3742*** � 0.1554 0.0172***
FSIZE2 � 0.4262 0.3082 0.0088 0.0017***
FAGE*FSIZE 0.3260 0.2062 0.0470 0.0486

Human capital
EDUHH 0.1215 0.0500*** 0.0055 0.0019***
EDUHH2 � 0.0655 0.0222*** � 0.0050 0.0043
AGREDU 0.0541 0.1363 0.0211 0.0106**
AGEHH 0.0485 0.0214** 0.0142 0.0019***
AGEHH2 � 0.0658 0.0192*** � 0.0132 0.0018***
SETTLE 0.1537 0.0718** 0.0099 0.0069
RUREXP 0.0738 0.1167 0.0405 0.0108***

Market and industry characteristics
MES � 0.4642 0.0308*** 0.0048 0.0019***
ACCESS 0.0025 0.0038 0.0010 0.0003***
LANDMKT 0.2289 0.0811*** 0.0572 0.0065***
CREDMKT 0.3918 0.0883*** 0.0446 0.0076***
LABOMKT 0.0597 0.0806 0.0022 0.0073
PRODMKT 0.0255 0.0791 0.0139 0.0073*
CONTRACT 0.0240 0.0771 0.0277 0.0071***

Shifters
REG 2 0.3534 0.0899*** 0.0510 0.0097***
REG 3 0.9268 0.1114*** 0.0179 0.0095*
REG 4 0.6470 0.0818*** � 0.0134 0.0085
Intercept 2.1022 0.1971*** 0.0432 0.0148**

Rho � 0.1346 0.0445***
Sigma 0.1542 0.0172***
Lambda 0.0208 0.0069***
Number of observations 740
Log-likelihood � 665.3972

Note: ***,**,* indicate that the effect of a variable is significant at the 1, 5 or 10% level, respectively.

al., 2001). If the second effect is stronger than the first one, a positive impact of
human capital on farm growth, for example, can coincide with a negative impact of
this variable on farm survival. Since human capital is not completely observable, one
can find a negative correlation of the disturbances from the survival and growth
equations.

According to our theory, new individual farmers know least about their en-
trepreneurial abilities at the point when they first begin individual operation. The
relationships between farm age and size and farm survival are positive, i.e. the
newest individual farms are most likely to fail, other factors constant. The FAGE and
FSIZE coefficients indicate that these factors are the strongest determinants of
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individual farm survival identified in Table 3. The longer the period since the farmer
started individual farming, and the larger the initial farm size, the more likely it is
that the farm will remain in operation in 1997.

Farm growth is less than proportionate to farm size and farm age, which implies
a rejection of Gibrat’s law and suggests that smaller and newer farms do grow faster
than larger and older ones. The size–growth relationship, however, is also non-linear
over the whole range of farm sizes. This fact can be explained by considering an
L-shaped long-run average cost curve, as suggested in an empirical study for the
farm sector by Kumbhakar (1993). Increasing returns to scale up to some threshold
level at or above which the returns to scale are constant would suggest that smaller
farms either exit or adjust upwards towards some minimum efficient scale of
production while farms at or above the threshold scale have essentially stochastic
growth characteristics. The impact of initial farm size is negative for farms smaller
than a certain threshold (about 157 hectares), indicating that within this group
smaller farms grow faster than larger farms. For the farms above the threshold, the
impact of initial farm size on farm growth is positive. These significant non-lineari-
ties in the growth paths of farms observed here cast doubt upon empirical studies
assuming an identical size–growth relationship over the entire spectrum of farm
sizes, thus implying a ‘regression towards mean’ for farm sizes. In contrast, our
study suggests a polarisation of growth rates and provides support for the notion of
a ‘disappearing middle’ or ‘dual distribution’ in the farm sector in Hungary.22

Other important variables influencing the survival and growth of farms are
farmers’ human capital characteristics. Education has a positive but non-linear effect
on the survival probability. The threshold is at about 9 years of schooling, after
which the effect turns negative. For the growth of the farm, however, the effect of
education is linear and positive. Agriculture-specific schooling (AGREDU) has a
significant positive effect on farm growth as well.

Farmers’ age affects both the survival and the growth of farms in a non-linear
manner as well. The effect of age on the probability of survival is positive for young
farmers and becomes negative when age exceeds 37 years. For farm growth, the peak
of the quadratic term is at the substantially higher age of 54, which is about the
average age of farmers. Generally, these results are consistent with the life cycle
theory of enterprise development.23 The positive impact of age on survival and
growth at younger age of farm operators is in line with Jovanovic’s evolutionary
model focusing on the effect of learning and the acquisition of experience. On the
other hand, aging implies approaching the end of the life cycle, which, by shortening
the time horizon within which the gains from growth can be realised, may explain
the negative effect of age on growth and survival for older farm operators. The lower
turning point for age in the survival equation suggests that for younger individuals
there might be better earning opportunities off-farm.

Other human capital characteristics, SETTLE and RUREXP, have a positive
impact on farming. Whether or not the farmers have always lived in the same
settlement, and thus have better social connections, is important for the survival of
farm enterprises, while rural experience contributes to the farming skills of farm
operators and in this way plays a significant role in the growth of farms.

The third group of variables, market and industry characteristics, also has a
significant, positive impact on both the survival and growth of farms in general. The
exception is the MES, which influences the probability of survival negatively. In
sub-sectors with a smaller MES, as measured by farmland size, it is more likely that
farm enterprises will survive. Other important determinants of farm survival are the
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availability and functioning of land and credit markets. Beside these two market
characteristics, physical access to markets and good enforceability of contracts also
play an important positive roles for the growth of farm enterprises. The functioning
of the product market is relatively important too, thus lending support to the
hypothesis that in a growing market enterprises are more likely to grow too,
conditional on their survival. Finally, farms operating in sub-sectors characterised by
a larger MES are much more likely to increase their farmland size, conditional on
their survival.

Regions of Hungary also have a significant effect on survival probability. The
coefficients of regions 2, 3, and 4 are significant and positive relative to the region
around the capital, Budapest. This implies that in the close proximity of the capital
farms are less likely to survive, which, beside the argument of higher competition
around the capital, might be due to the better non-farm employment opportunities
there. This is also in line with our conclusion concerning the differences between
turning points for the age variable. Conditional on survival, farms in Western and
Southern Hungary are likely to grow more than farms in Eastern Hungary and around
the capital, Budapest. An explanation for the result concerning Eastern Hungary is
that in this region markets are relatively least developed.

Discussion and Conclusions

On the basis of our estimation results, three key empirical findings emerge. First,
older and larger farms are more likely to survive. Second, farm growth decreases
with farm age when farm size is held constant, which suggests that the learning
considerations captured by Jovanovic’s model are important. Third, the inverse
growth–size relationship indicates some caution in appealing to Gibrat’s law for
theories that are meant to apply to the complete size distribution of farms rather than
to a specific part of the size distribution (usually the largest farms) in the farm sector.

With respect to the impact of farmers’ human capital on farm growth and
survival, two counteractive effects may be operative. On the one hand, an increase
in human capital can be expected to improve the effectiveness of farm operators in
allocating farms’ resources and adopting new technologies, which should translate
into higher growth and survival rates. On the other hand, farmers’ opportunities for
employment outside the sector also increase with their human capital, which raises
the probability of switching to part-time farming or exiting from the farm sector
altogether. Our results indicate that certain human capital and demographic traits are
capable of delineating individual farm survivors from discontinuances. Alternative
explanations, however, are also consistent with these findings: human capital inputs
partially cause financial capital inputs, and the latter variables may be the true
predictors of farm survival and growth.

The modern theory of finance is built upon perfect market assumptions. Often,
however, in the conditions of the economies in transition, life is not that simple. The
value of a small individual business, such as an individual farm, hinges upon
something that cannot readily be sold and bought: the effort of a single owner-man-
ager. Individual farmers often find it ‘impossible’ to persuade potential suppliers of
capital to share their subjective beliefs regarding future returns from investment in
the farm. Moreover, individual farmers are unsure of their managerial abilities at the
point of start-up. When uncertainty typifies entrepreneurial talents, as well as the
return that can be expected from investing financial capital in the enterprise, it is not
surprising that capital market access is limited. Causal interrelationships between
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human and financial capital inputs, however, typify only the bank borrowers sub-set
of the individual farm start-ups. For start-ups not receiving bank loans, inputs of
human and financial capital are not systematically related; factor input interrelation-
ships, therefore, are unlikely to skew the estimation results. Owing to the lack of
appropriate data on financial capital inputs at the point of start-up, it is not possible
here to pursue this avenue of analysis further.24

Finally, our results on the role of input and output market conditions clearly
demonstrate that in transition economies there is a potential for an increase in both
farm survival and growth rates when positive market developments occur. However,
the increased competition in a more advanced market economy, as suggested by our
conceptual model, would favour mostly farm growth, conditional on survival. This
hypothesis is supported by our empirical results. Thus the answer to the question
about the future of the numerous small individual farms currently appearing is that
many of them will stay small and probably dissolve while the survivors will grow
bigger.

Notes

1. Gibrat’s law states that firm growth is independent of firm size and thus determined only
by random factors.

2. The studies of industrial firm survival and growth in transition economies are also
limited. Examples are Konings (1997) and Bilsen & Konings (1998).

3. Mathijs & Swinnen (1998) and Rizov et al. (2001) are examples of studies on farm
enterprise restructuring, with an emphasis on the development of individual farming in
transition economies.

4. See for example Simon & Bonini (1958) and Ijiri & Simon (1964).
5. Jovanovic assumes demand to be deterministic, and the only firm-specific cost is that

associated with managerial inefficiency. There is no technological change in this model.
6. In the literature MES of operation is often defined as the mean size of the largest firms

in each industry accounting for ‘one-half of the industry value-of-shipments’ (Comanor
& Wilson, 1967). Another example is in Van de Gucht et al. (2000), where MES is
proxied by the median employment for the industry at the three-digit level of the NACE
classification.

7. There is an alternative hypothesis (Dunkelberg & Cooper, 1990) suggesting that larger
new firms have more financial muscle and are presumed to grow faster.

8. This sub-sample is drawn from a country representative sample of 1618 Hungarian
farms surveyed in 1998 (see further for more details on the survey) and consists of all
farms operating in 1994 with size equal to or larger than 1 hectare.

9. See for example Rizov (2000) for theoretical analysis of effects of human capital and
asset endowment on production organisation in transition agriculture.

10. Growth in the number of livestock or size of landholding is much more ‘lumpy’ than
growth in, say, sales. A farm might increase its sales a great deal before it adds to its
inventory of livestock or hectares of land. The same is true for adding additional
workers.

11. Cultivated land consists of land owned and any leased-in land. Thus adjustments of farm
size may occur fairly quickly through land rental markets. Moreover, land rental markets
operate quite efficiently in Hungary. For example, Davidova et al. (2002) report that in
2000 42% of land cultivated by Hungarian farms was leased in and that this share was
similar to the levels in Western Europe (45% in Spain and 34% in England).

12. Alternative functional forms for the lnG were tested by regressing the dependent
variable against Box–Cox transforms of the levels, squares and cross products of age and
size (Brock & Evans, 1986). In this case, however, the likelihood function failed to
converge. A semilog specification (where the exogenous variables are measured in
levels) was also tested. The mean squared error for the double-log specification was
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always lower than that for the semilog specification. In any case, the results for the two
last specifications were similar.

13. In dealing with econometric issues such as specification of the functional form of G, we
tested successive higher-order logarithmic expansions until there was no evidence of
further non-linearity. As most of the studies show, second-order expansion was
sufficient.

14. Considering the nature of the selection process, using the same set of variables X in both
equations is justified (Heckman, 1976; see also for example Weiss, 1999).

15. See Ferenczi (1999) for a detailed description of the survey.
16. This criterion is applied also to determine the discontinuance or exit of a farm. When

the size of the farm decreases below 1 hectare in the end-of-period year, 1997, the farm
is considered to have exited from production. Thus we distinguish between agricultural
household plots and individual farm operation. Beside these reasonable considerations,
the scarcity of information available forces us to stick to these definitions.

17. The sub-sectors by production specialisation are (i) mixed crop farms (38%), (ii) grain
farms (25%), (iii) mixed livestock farms (5%), (iv) beef farms (4%), (v) mixed livestock
and feed farms (15%) and (vi) mixed livestock and crop farms (13%).

18. All farms in the sample are involved in land cultivation, so the use of cultivated land as
a measure of size is indeed appropriate in this analysis.

19. ACCESS � 100/((DS � DC � DV � DD)/4), where DS is the distance to the nearest train
station, DC is the distance to the main county town, DV is the distance to the village
centre and DD is the distance to the nearest department store.

20. Region 1 consists of the counties of Budapest, Fejer, Heves, Nograd and Pest, located
around the capital Budapest. Region 2 covers Western Hungary and includes the
counties of Gyor-Moson-Szolnik, Komarom-Esztergom, Somogy, Vas, Veszprem and
Zala. The counties of Baranya, Bacs-Kiskun and Tolna located in Southern Hungary are
included in region 3. Eastern Hungary consists of the counties of Bekes, Borsod-Abaúj-
Zemplén, Csongrad, Hajdù-Bihar, Szabolcs-Szatmar-Bereg and Jasz-Nagykun-Szolnik
and forms region 4.

21. A negative correlation between the disturbances in the growth and survival model has
been reported both for industrial firms (Dunne & Hughes, 1994) and farms (Weiss,
1999).

22. Similar results have been reported by Edwards et al. (1985) for the US agricultural
sector, by Weiss (1999) for the Austrian farm sector and by Sarris et al. (1999) for
Central and Eastern European farms.

23. Similar patterns are observed by Gale (1994) in the US farm sector and by Weiss (1999)
in the Austrian farm sector.

24. Besides, it is a widely observed fact in the economies in transition that only a very few
farmers receive loans from formal sources such as banks (Swinnen & Gow, 1999).
Therefore one can safely assume that the sample is dominated by farmers who have
taken no bank loan.

References

Andretsch, D., Innovation and Industry Evolution (Cambridge, MA, MIT Press, 1995).
Bilsen, V. & Konings, J., ‘Job Creation, Job Destruction, and Growth of Newly Established,

Privatized, and State-Owned Enterprises in Transition Economies: Survey Evidence from
Bulgaria, Hungary, and Romania’, Journal of Comparative Economics, 26, September
1998, pp. 429–445.

Brock, W. & Evans, D., The Economics of Small Businesses: Their Role and Regulation in
the U.S. Economy (New York, Holmes and Meier, 1986).

Caves, R., ‘Industrial Organization and New Findings on the Turnover and Mobility of
Firms’, Journal of Economic Literature, 36, December 1998, pp. 1947–1982.

Comanor, W. & Wilson, T., ‘Advertising, Market Structure, and Performance’, Review of
Economics and Statistics, 49, November 1967, pp. 423–440.



Farm Survival and Growth in Hungary 241

Davidova, S., Gorton, M., Ratinger, T., Zawalinska, K., Iraizoz, B., Kovacs, B. & Mizik, T.,
‘Variations in Farm Performance: Evidence from the CEECs and Existing EU Member
States’, Working Paper 2/11, IDARA project QLRT-1999–1526, 2002, http://www.
agp.uni-bonn.de/agpo/rsrch/idara/idara e.htm.

Douglas, M., ‘Relating Education to Entrepreneurial Success’, Business Horizons, 19, Janu-
ary/February 1976, pp. 40–44.

Dunkelberg, W. & Cooper, A., ‘Investment and Capital Diversity in the Small Enterprises’,
in Z. Acs & D. Audretsch (eds), The Economics of Small Firms: An European Challenge
(Boston, MA, Kluwer, 1990).

Dunne, P. & Hughes, A., ‘Age, Size, Growth and Survival: UK Companies in the 1980s’,
Journal of Industrial Economics, 42, June 1994, pp. 115–140.

Edwards, C., Smith, M. & Peterson, R., ‘The Changing Distribution of Farms by Size: A
Markov Analysis’, Agricultural Economics Research, 37, January 1985, pp. 1–16.

Evans, D., ‘Tests of Alternative Theories of Firm Growth’, Journal of Political Economy, 95,
August 1987, pp. 657–674.

Evans, D. & Jovanovic, B., ‘An Estimated Model of Entrepreneurial Choice Under Liquidity
Constraints’, Journal of Political Economy, 97, August 1989, pp. 808–827.

Evans, D. & Leighton, L., ‘Some Empirical Aspects of Entrepreneurship’, American Econ-
omic Review, 79, June 1989, pp. 519–535.

Ferenczi, T., Farm Restructuring in Hungary. Final Report for Phare-ACE P96-6090R project
(Budapest, Budapest University of Economics, 1999).

Gale, F., ‘Longitudinal Analysis of Farm Size over the Farmer’s Life Cycle’, Review of
Agricultural Economics, 16, January 1994, pp. 113–123.

Hallam, A., ‘Empirical Studies of Size, Structure and Efficiency in Agriculture’, in A. Hallam
(ed.), Size, Structure and the Changing Face of American Agriculture (Boulder, West-
view Press, 1993), pp. 204–231.

Heckman, J., ‘The Common Structure of Statistical Models of Truncation, Sample Selection
and Limited Dependent Variables and a Simple Estimator for Such Models’, The Annals
of Economic and Social Measurement, 5, December 1976, pp. 475–492.

Heckman, J., ‘Sample Selection Bias as a Specification Error’, Econometrica, 47, January
1979, pp. 153–161.

Ijiri, Y. & Simon, H., ‘Business Firm Growth and Size’, American Economic Review, 54,
March 1964, pp. 77–89.

Jovanovic, B., ‘Selection and the Evolution of Industry’, Econometrica, 50, May 1982, pp.
649–670.

Konings, J., ‘Firm Growth and Ownership in Transition Countries’, Economics Letters, 55,
September 1997, pp. 413–418.

Kumbhakar, S., ‘Short-Run Returns to Scale, Farm Size, and Economic Efficiency’, Review
of Economics and Statistics, 75, May 1993, pp. 336–341.

Mathijs, E. & Swinnen, J., ‘The Economics of Agricultural Decollectivization in East Central
Europe and the Former Soviet Union’, Economic Development and Cultural Change, 47,
October 1998, pp. 1–26.

Nelson, R. & Winter, S., An Evolutionary Theory of Economic Change (Cambridge, MA,
Harvard University Press, 1982).

Pakes, A. & Ericson, R., ‘Empirical Implications of Alternative Models of Firm Dynamics’,
Journal of Economic Theory, 79, March 1998, pp. 1–45.

Penrose, E., The Theory of the Growth of the Firm (New York, Wiley, 1959).
Rizov, M., ‘Human Capital, Transaction Costs and Production Organization of Rural House-

holds in Transition Economies’, PhD Dissertation, Katholieke Universiteit Leuven,
October 2000.

Rizov, M., Gavrilescu, D., Gow, H., Mathijs, E. & Swinnen, J., ‘Transition and Enterprise
Restructuring: The Development of Individual Farming in Romania’, World Develop-
ment, 29, July 2001, pp. 1257–1274.

Roe, B., ‘A Study of U.S. Farm Exits with Evidence from the Panel Study of Income



242 Marian Rizov & Erik Mathijs

Dynamics: 1968–89’, Selected paper, AAEA Annual Meeting, Indianapolis IN, 6–9
August 1995.

Sarris, A., Doucha, T. & Mathijs, E., ‘Agricultural Restructuring in Central and Eastern
Europe: Implications for Competitiveness and Rural Development’, European Review of
Agricultural Economics, 26, August 1999, pp. 305–329.

Shapiro, A., ‘The Displaced Uncomfortable Entrepreneur’, Psychology Today, 9, March 1975,
pp. 83–88.

Shepard, L. & Collins, R., ‘Why Do Farmers Fail? Farm Bankruptcies 1910–78’, American
Journal of Agricultural Economics, 64, November 1982, pp. 609–615.

Simon, H. & Bonini, C., ‘The Size Distribution of Business Firms’, American Economic
Review, 48, September 1958, pp. 607–717.

Stefanou, S., ‘Stochastic Learning by Experience and Returns to Scale’, Journal of Economic
Dynamics and Control, 12, March 1988, pp. 137–143.

Sumner, D. & Leiby, J., ‘An Econometric Analysis of the Effect of Human Capital on Size
and Growth among Dairy Farms’, American Journal of Agricultural Economics, 69, May
1987, pp. 465–470.

Sutton, J., ‘Gibrat’s Legacy’, Journal of Economic Literature, 35, March 1997, pp. 40–59.
Swinnen, J., ‘Transition from Collective Farms to Individual Tenures in Central and Eastern

Europe’, in A. de Janvry, G. Gordillo, J-P. Platteau & E. Sadoulet (eds), Land Reform
Revisited: Access to Land, Rural Poverty and Public Action (Oxford, Oxford University
Press, 2001), pp. 349–378.

Swinnen, J. & Gow, H., ‘Agricultural Credit Problems and Policies during the Transition to
a Market Economy in Central and Eastern Europe’, Food Policy, 24, March 1999, pp.
21–47.

Upton, M. & Haworth, S., ‘The Growth of Farms’, European Review of Agricultural
Economics, 14, August 1987, pp. 351–366.

Van de Gucht, L., Konings, J. & Roodhooft, F., ‘Defining Firm Exit: The Impact of Size and
Age Revisited’, Research Report 0014, Department of Applied Economics, K.U. Leuven,
2000.

Weiss, C., ‘Farm Growth and Survival: Econometric Evidence for Individual Farms in Upper
Austria’, American Journal of Agricultural Economics, 81, February 1999, pp. 103–116.

Williamson, O., Markets and Hierarchies: Analysis and Anti-Trust Implications (New York,
Free Press, 1975).


