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SURVIVAL AND GROWTH OF INDIVIDUAL FARM ENTERPRISESIN
TRANSITION ECONOMIES: EMPIRICAL EVIDENCE FROM HUNGARY

Marian RIZOV 2°, Erik MATHIJSP®)

Abstract: The new individual farmers face the necessty to dedde on how much o their
assts odd be dlocaed to the individual farm, i.e. what shoud be the size and scde of
operation. Starting from the Jovanovic's (1982 learning model we develop a theory an
implication d which is that individual farms may begin at a small even subopgimal scde of
production and then, if merited by subsequent performance, expand. Thaose farms that are
succesgul will survive and gow, whereas those that are nat succesgul will remain small and
may ultimately be forced to exit from the industry. The samples of individual farmers
analyzed throughou this paper are drawn from the 1997 Farm Househald Survey in Hungary.
Data on several aspeds of househdd' s human capital, the history of farm enterprise such as
age and initia (start-up) size of the individual farm, and the market and industry condtions
are available. Our estimation results $ow that older and larger farms are more likely to
survive, farm growth deaeases with farm age when farm size is held constant and that the
leaning considerations are important. An increase of human capital can be expeded to
improve the dfedivenessof afarm operator in alocating the farm’s resources and adopting
new tedhndogies, which shoud trandate into higher growth and survival rates. On the other
hand, afarmer’s oppatunity for employment outside the sector also increases with his human
caoital, which raises the probability of switching to part-time farming or exiting the farm
sedor atogether.
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1 INTRODUCTION

The importance of individual farming in the econamic transition in Central and Eastern
Europe has been o interest for palicy-makers during the last decade. An in-debt examination
of the isuues surroundng the dynamics of individual farm enterprises therefore has become
evident. After rural households have made their al ocation deasion to shift assets to and start
up individual farming some important questions have to be answered. The new individua
farmers face the necessty to dedde on how much of their assets sioud be dlocated to the
individual farm? What shoud be the size and scde of operation? From scientific and pdicy-
making point of view there ae some more related questions to be answered such as: Do small

farms grow faster than large farms? Are they more or lesslikely to survive?

To dete no theory specific to the development of individual farming enterprisesin transitional
eonamies has been pu forward and empiricdly tested. Nevertheless it may be useful to
review what theory does exist on firm survival and growth in order to guide the analysis,

which follow andto pant the way to amore complete and appropriate theory.

Traditional neoclasscal eaonamics paosits that quantities of a fador of production are alded
until the value of the margina product of the last quantity added is equal to the price paid to
that fador of production. Thisimplies that firm growth will occur as areadionto changesin
tedindogy, the st of production fadors (land, labor, etc.), or the price of the product
(output). Asaresult, if oneisinterested in if individual farms in the econamies in transition
will survive and gow, this smple theory suggests that one’s attention must focus on the
fadors that have an impad on supdy and demand for the product produced by the farm

enterprises.



The “stochastic’ models® 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
repeaedly draw high rates and gow over time. These models are based onthe Gibrat’s law,
the stylized fad that firm growth and firm size ae independent. However, researchers began
to find fault with the assumptions of the stochastic models, and empirical work demonstrated

that Gibrat's law does not hold.

This gochastic model was superseded in the theoreticd literature by Jovanowvic's (1982
“leaning 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 abou their
managerial efficiency turn out to have understated their true ficiency.? Jovanovic’s model,
in its smplest form, predicts that the aanual growth rate of a firm will be afunction d the
acaracy of the manager’s predictions regarding their ability, as well as the price of the
produwct. The learning model also has implicaions abou the relationships between growth
rates and firm size and age. As succesdul firm ages, its manager's estimate of their
efficiency becomes increasingly accurate. This reduces the variance of the information-
updating density, which in turn reduces the probability that next period's output will be
widely different from this year's. Therefore, on average older firms grow more slowly than
younger ones. With resped to firm size, larger firms grow more slowly controlli ng for firm

age. Larger firms have small values of the st parameter (that is, they are more dficient).

! Seefor example Simmon and Bonini (1958 and ljiri and Simon (1964).

2 Jovanovic assumes demand to be deterministic, and the only firm-spedfic cost is that asociated with
manageria inefficiency. Thereisno technologicd change in this model.



Such firms have less and less room for further increases, given that the information

distribution has alower bound.

The Jovanovic's model has been criticized for the immutability of the dficiency parameter.
In that model, managers are born with an efficiency level, and while they lean what that
level is over time, they canna alter it. Pakes and Ericson (1987 extended the basic model to
adlow this parameter to be changed through human capital formation® Those firms with
managers possessng geder stocks of human capital shoud be more dficient, and therefore

shoud survive and grow relatively faster.

Ancther strand d the literature involves econamies of scope a the firm level. Teece (1980,
building on the work of Penrose (1959) and Williamson (1975, theorizes that when the
market for proprietary know-how does not function efficiently, or when an inpu is
spedalized and indivisible, afirm may find it more sensible to expand (diversify) than to sell
the know-how or output to ancther firm prodwcing a different product. This approach
emphasizes the internal dynamics of the administrative structure of each firm. While this
strand seams likely to offer some useful insights into the process of firm growth, such an

analysisis beyondthe scope of our research.

Whil e these models have motivated a large number of empiricd studies for manufacturing
indwstries (examples are Evans, 1987 Variyan and Kraybill, 1994 Nafzinger and Terrell,
1996 Konings, 1997 Lundgvall and Battese, 200Q Goedhuys and Sleuwaegen, 20®), much

lesshas been dane for the cae of agriculture. Hallam (1993 provides a survey of empiricd

% One must bea in mind, however, that human capital formation is a lengthy process and in the spedfic
conditions of the e@nomies in transition, in a short to medium term, managerial ability of new individual
farmers will be fairly constant.



tests of Gibrat’s law for the US and Canadian farm sedor. Empiricd work for agricultural
sedor that goes beyondtesting Gibrat’s law by focusing on the farmer and hs/ her attributes
as a key determinant of farm growth israre. Sumner and Leiby (1987), Upton and Haworth
(1987 and Weiss (1999 are the only studies investigating the relationship between human
cgoita and farm growth in more detail. Even lessattention has been devoted to the abili ty of
farms to survive. Farm exits are apreandtion for the farm sedor to change its dructure
since land and labor are reallocaed among remaining farmers or associations of farmers or
converted into nonagricultural uses (Roe, 1995. In addition, the dedine in the number of
farms is closely related to the overal rural development and may have unfavorable externa

eff ects for the non-farm econamy particularly in ecmnamiesin transition.

This paper, besides contributing to the analysis of above-mentioned isaues, presents a foll ow-
up analysis of the research concerning start-up o individual farming developed in Rizov et a
(2001). In section 2,we put forward a conceptual framework able to explain the survival and
growth of individua farm enterprises. Our point of departure is the Jovanowvic's (1982
leaning model. Next in sedion 3, we spedfy the anpirical model and dscuss estimation
isaues and variables. In sedion 4,the hypotheses derived through the conceptual framework
are empiricdly tested. We analyze in detail the survival and growth of individual farms by

using micro survey data from Hungary. Sedion 5 pesents discusson and conclusion d the

paper.



2 CONCEPTUAL FRAMEWORK

Jovanovic's (1982 theory of firm seledion is particularly appeding in view of the rather
startling size of most new individual farms. For example, the mean size of the 1618
individual farms surveyed in Hungary in 1997,was 5 hedares, with a large proportion d
farms, abou 87% being smaller than 5 hectares and 636 smaller than 1 hectare. While the
minimum efficient scde (MES)* of operation is around 2 ledares, in average and varies
substantially acrosssubsedors and even aaossvarious product classes, the observed size of
most new individual farms is sufficiently small to ensure that the bulk of new farms will be
operating at a subopimal scde of production. Why would an entrepreneur start a new farm
that would immediately be confronted by scde disadvantages? Animplicaion o Jovanovic's
(1982 theory is that individual farms may begin at a small even subogima scale of
production and then, if merited by subsequent performance, expand. Thaose farms that are
succesdul will survive and gow, whereas those that are not successul will remain small and
may ultimately be forced to exit from the industry if they are operating at a subogimal scde

of production.

Subsequent to entering production, a farmer must dedde whether to maintain the size of
operation and respedive output (Qi), expand, contrad, or exit. The probability of a farm
remaining in businessin period t, p(Q;>0), is esentially determined by the extend to which
this farm is burdened with an inherent size disadvantage, and the probability of undertaking
some growth-indwing adivity g (e.g., investing, implementing an innowation, etc.). Thus

P(Qi>0)=f(gir,c(Qir)-c(Q*)), where ¢(Qy) is the average st of prodicing at a scae of output

“ In the literature MES of operation is often defined as the mean size of the largest firms in ead industry
acounting for one-half of the industry value-of-shipments (Commoner and Wilson, 1967). Another example is



Qit, and ¢(Q*) isthe average st of producing at the MES level of output, or the minimum
level of production required to attain this minimum average st, Q*. Thus, in dedading
whether to remain in o exit out of the industry, a farm will weigh the extent to which it is

confronted by scde disadvantage against the likelihood d growing.

One of the main padntsto be emphasized is that, as farm size grows relative to the MES level
of operation, the more likely the farm is to remain in the induwstry. This suggests that either
an increase in the startup size of the farm or deaeese in the MES level of operation shoud
increase the likelihood d survival. It also implies that, given alevel of MES, the greater the
size of the farm, the less it will need to grow in order to exhaust the potential scde

econamies.’

Next, the role of growth oppatunities sroud also be emphasized. On the one hand, a greaer
percaved likelihood d growth oppatunity (g) will | ead the farm to remain in an industry,
even if other fadors such as the gap between the farm's sze and the MES level of operation
resulting in a st differential of c(Qj)-c(Q*), would atherwise have led the farm to exit out
of the industry. Seen from this perspedive farms in environment with high level of growth
oppatunities (cheg or accesshle inpus, positive market developments, etc.) will tend to
have alower propensity to exit, ceteris paribus, as long as the percaved likelihood d growth
is relatively high. On the other hand, the likelihood that the farm will adualy end up
prodwing viable mpetitive product will clealy be lower in a more mpetitive
environment offering more oppatunities. A paradox could be that new farms may have a

greder likelihood d growing in an environment charaderized by what Scherer (1991) has

in Van de Gucht et a. (2000), where MES is proxied by the median employment for the industry at the three
digit level of the NACE classfication.

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



termed as a "high techndogicd oppatunity class' than in an environment charaderized by a
low "techndogica oppatunity class'. Yet, the likelihood that a farm will emerge with a
viable and marketable product is greder in the low techndogical oppatunity class where the

product variety and quality required is low too.

That is, the atcua expansion adivity of the farm, Gi;, and nd the likelihood d that adivity,
Oit, Will ultimately determine its sze and shape its adual level of output in period t, Qi, SO
that: Q=Qi°+Q(Gyt). Qy° is a fador of the farm's output in the previous period, Qi°=Qio
+ XQir.1, where Qjo is an autonamous level of output and x is a fadtor representing the portion
of the previous periods output that can be maintained in the market next period (this could be
zero in some caes). Factors such as market growth presumably influence the value of .
That is, if the market growth is sufficiently high, afarm may be &le to grow enough so that

Qi=Q*, even in the absenceof growth inducing activity.

Animportant implicaion d the &owe processis that farms are more likely to be operating at
asubopimal scdeif the underlying market and techndogicd conditions are such that thereis
a greder chance of conducting growth-generating activity. If farms succesully learn and
adapt, or are just plain lucky, they grow into viably sized enterprises. If nat, they stagnate
and may ultimately exit from the induwstry. This suggests that entry and the startup o new
farms may not be grealy deterred in the presence of scde eonamies. As long as
entrepreneurs perceive that there is sme prosped for growth and utimately survival, such
entry will occur. Thus, in environments where the MES is high, it foll ows from the observed
general small size of new-farm startups 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 industry, resulting in a relatively low likelihood of
survival. In environments characterized by alow 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 environments 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 environments, one would expect
that the growth of successful enterprises would be greater but that the likelihood of success
(in terms of producing the right product the most efficiently), and therefore survival, would

be correspondingly lower.

3 Empirical | mplementation

Measuring survival and growth

The conceptual framework developed in section 2 assumes that uncertainty characterizes the
managerial ability and thus the optimal size of operation at the point of small business
startup. Also in line with the theory, those who enter self-employment gradually learn about
their managerial abilities by engaging in the actual running of a business and observing how
well they do (Jovanovic, 1982). As they learn more about their abilities through expanding,
farm behavior changes throughout 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 behavior because they have less

precise estimates of their true abilities.



Data describing seleded trail s of individual farms (table 1) are cnsistent with the theoretica
framework in sedion 2and Jovanovic's characterizations of entrepreneurship. A subsample®
of 740individual farmsis 9lit into groups of younger and dder farms: the older farms, by
definition are owned by households who entered individual farming before and duing 1991
the younger farms involve entry over the 19921994 time period. Table 1 reports the
percentage of the sample farms that had decreased their size under the level of 1 hedare by
the end 1997 (discontinuance rate) and next, the mean vaues of 1994 farm size, and size
variance.

Table 1 Individual farm groups. Households entering individual farming
beforeand in 1991 vs. those entering in 1992 - 1994

Pre 1991& 1991 Entrants 19921994 Entrants

Discontinuancerate 1997 18.7%6 29.%%
1994farm size (mean) 10.52 la 7.12 ta
1994farm size (std.dev./mean) 4.06 6.46
N 489 251

Relative to the older farm group, the younger farms were (1) much more likely to discontinue
operations by end 1997,(2) smaller regarding 1994 farmland size (10.52 taversus 7.12 ta),
(3) more dispersed aroundmean values. The younger farms clearly exhibit the less sttled
behavior that is consistent with the hypathesis that they are in the process of learning what

their entrepreneurial abiliti es and thus optimal scde of operation are.

Besides this industry evolution pettern, the questions at individual farm level such as. "Who
are the likely survivors of the sorting out process?" is to be answered next. The previous
research padnts out to education (Douglas, 1976, age and experience (Evans and Leighton,

1989, genera business acumen (Shapiro, 1975, aaess to capita (Evans and Jovanowic,

® This subsample is drawn out from the @untry representative sample of 1618 Hungarian farms surveyed in



1989, etc. asimportant determinants of the entrepreneur’s success

As afirst step, we study empiricdly the question —who are the farmers that are likely to
survive the sorting processthat charaderizes ealy yeas of individual farming? Thaose who
remain individua farmers are expeded, relative to discontinuances, to possess greder
business aaumen as well as labor skill s and greater accessto financial capital. Finaly, the

youngest farms are most likely to fail .

Next step is to answer the questions abou the growth of surviving farm enterprises and how
to measure it. Growth of afarm can be measured in several ways, including growth of sales,
profits, number of workers, number of livestock, size of land operated. |If measurement error
and avail abili ty of datawere not a problem, defining growth in terms of sales or profits might
be preferable to a labor, livestock or land-based measure from an accuracy standpdnt.” Also
it must be noted that data sets used in this reseach rely on a retrospedive technique. Since
most individual farmers do nd keep rewrds, 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 abou the land size of the farm. As a result the measurement of growth in this

research isin terms of changesin the size of the land farmed individually.

Other studies have foundthat 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 @rrelated and fadng

1997and consists of al farms operatingin 1994and equal or larger than 1 hedare.

" Growth in the number of livestock or size of landholding is much more “lumpy” than growth in, say sales. A
farm might increase its sles a gred ded before it adds to its inventory livestock or hedares of land. Same is
true for adding additi onal workers as well.

10



the restrictions of the data available, using the somewhat lessaccurate land size measure of

growth is nat perceived as terribly costly.

Econometric I ssues
Based onthe theoretical findings discussed in the previous sctions and foll owing Nelson and
Winter (1982 and Evans (1987) the farm growth relationship is edfied as:

S=[G(T, 91 (S)e, (D)
where Sis the size of the farm, T is the age of the farm, t denotes time, d is the time interval
over which the growth is measured, and e is a lognormally distributed error term with
posshly non-constant variance. Equation (1) suggests the following general growth

function®:
—InS";mS‘ =InG(T,,S) +u, 2

where t'>t, d=t’-t and u; is normally distributed with mean zero and possbly a non-constant

variance andisindependent of Tand S.

The estimating equation consists of a second-order approximation d the genera growth
function’ and asin Konings (1997 we ald an extension by alinear combination d variables
(X)) to take into acourt the dfeds of market and industry specific condtions and human

cgoital emboded in the entrepreneur-farmer:

8 Alternative functional forms for the InG have been tested by regressing the dependent variable ajainst Box-
Cox transforms of the levels, squares, and crossproducts of age and size (Brock and Evans, 1986). In this cases,
however, the likelihood function has failed to converge. A semilog spedficaion (where the exogenous
variables are measured in levels) has also been tested. The mean square aror for the double-log spedfication
has aways been lower that that for the semilog spedficaion. In any case, the results for the two last
spedficaions have been simil ar.

® Previous gudies have found or assumed an inverse linear relationship between firm growth and firm age
(Evans, 1987 Jovanovic, 1982. In resped to the firm growth and firm size some studies (Evans, 1987
Mansfield, 1962 conjedure inverse relationship, other (Nelson and Winter, 1982 predict an inverted U
relationship while athird group of studies (Lucas, 1978 Simon and Bonini, 1958 assume or imply that firm
growth isindependent of firm size, that is, Gibrat’s law holds.

11
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In deding with econametric issues sich as edfication of the functional form of G, we have
tested successve higher order logarithmic expansions until there was no evidence of further

nonlineaity. Asmost of the studies siow second-order expansion was sufficient.

In principle, however, farms that survive the sort-out processmay be systematicdly different
in terms of unolservable charaderistics from those that discontinue. Predictions of the farm
growth based onestimates obtained ony from a sample of farms that survive and gow may

be bias due to sample atrition.

Given that ordinary least squares estimates of farm growth may be biased and inconsistent if
not corrected for this slectivity bias, a two-step procedure is appropriate to be gplied
(Hedkman, 1974, 1976, 1979 First, survival probabiliti es are estimated (probit equation) in
order to oltain an inverse Mill’s ratio. Seond, the farm growth rates are estimated. The

emnametric procedures are a foll ows.*°

Survival of farm enterprises can be modeled as:
Z=ax+v, (4)
where z=1 if the farm survives until the end d the period,i.e. end 1997 z=0 atherwise. Each

surviving farm enterprise has the growth equation:

y=Px+¢, (5)

12



where x is a vector of exogenous variables (including the age and size of the farm) as

spedfied in equation (3) determining the farm growth. z=1 if farm growth isy>0, and z=0 if

y=0. Given v,&~n(0,q;) with correlation p, equation 5can be estimated as:
Elylz=1]=px+po:Av+w, (6)

where A, =¢@(ax)/ @(ax), and @ and @ are the standard namal pdf and CDF, respedively, for

individual farming labor participation.

Farm growth is then estimated including A as an explanatory variable. If A is ggnificant, then
the censored sample (i.e., oy surviving farm operators) is biased and Heckman's procedure

must be used with A correcting for the bias. Otherwise, the OLS estimator is appropriate.

Data and Variables
The samples of individual farmers analyzed throughou this paper are drawn from the 1997
Farm Household Survey in Hungary.'* The survey is condicted as a crosssedion for 1997
but contains sme retrospective questions on the size of the land farmed individualy as well
as on the individual farmer charaderistics. The definition d an “individua 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 land size equals
or exceals 1 hectare.*? Thus from the total sample of 1618rura househadlds, 740(or 45.7%)
satisfied the aiteria @owve in 1994,which is the base year for our analysis. Data on several

aspeds of househdd' &iuman capital, including variables measuring yeas of educdion, age,

10 The spedfication of the equations in econometric procedures is smilar to the spedficaion of Weiss (1999.
Considering the nature of the selection process using the same set of variables x in both equations is justified
(seeHedkman, 1979.

! seeFerencz (1999 for adetail ed description of the Survey.

12 This criterion is applied also to determine the discontinuance or exit of a farm. When the size of the farm
deaeases below 1 hedarein the end of the period yea, 1997, the farm is considered as exited production. Thus
we distinguish between agricultural household plots and individual farm operation. Besides these reasonable
considerations, the scarcity of information avail able forces us to stick to these definitions.

13



socia capital and experience of the househdd head, are available. In addition to farmer’s
human capital measures, variables characterizing the history of farm enterprise such as age
andinitia (start-up) size of the individual farm are introduced. Finally, characteristics of the
market and industry conditions are included. These ae MES by subsectors'® of agricultural
production, index measuring the physical accessto markets, dummies indicaing avail abili ty
of land, credit, labor, and product markets as well as quality of contrad enforcement.
Regional fixed effeds, are dso included in the regresson. All of the househdds analyzed
have entered into individual farming before the end d 1994. The seledion (survival)
equation degpendent variable eguals one if the farm is gill operating (with a minimum
farmland size of 1 hectare) in end 1997 it equals zero atherwise. The dependent variable in
the growth equation is the average annual growth rate of farm size measured by the land

cdculated over 3 year period from 1994 unil 1997.

Following the estimating equation the set of explanatory variables includes farm size, FSIZE
and farm age, FAGE. Farm size is measured at the beginning of the period undbr
consideration, i.e. 1994. Farm age is measured in 1997. Both size and age aein logarithmic
terms. The squared terms, FSIZE2 and FAGE2, and the interaction term necessary for the

semnd-order expansion, FSIZE* FAGE are dso included.

Human capital is measured by the extend to which the farmer has received formal educaion
and hs age & proxies for general skill s and experience The dfed of education is analyzed

by including a variable EDUHH representing the years of schoding of the househald head

13 The subsedors by production spedalization are: 1) mixed crop farms, 2) grain farms, 3) mixed livestock
farms, 4) bed farms, 5) chicken and pig farms, 6) mixed livestock and fead farms, 7) mixed livestock and crop
farms, 8) other.

14



and its syuared term, EDUHH2.** The age of the househdd head, AGEHH and its sjuared
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 isequal to 1if the farmer has a spedalized agricultural education and O dherwise;
SOCCAP equals 1 when farm househald has lived all the time in the same settlement and 0
otherwise; RUREXP equals 1 if househod head has always lived in a rural area aad 0

otherwise.

The market and industry related characteristics include: MES, which is variable aeaed by
using the median farm size & 8 production specidli zation subsedors; the acessto marketsis
taken into acourt through an index variable, ACCESS™ which takes higher values when the
aacessis good. The availability and functioning of fadtor markets is proxied by the dummy
variables; LANDMKT, CREDMKT, LABOMKT, PRODMKT, and CONTRACT which take
value of 1 if farmers report no a only little problems in functioning of these markets;
otherwise the value of these dummies is 0. Region fixed effeds are included to control for
location spedfic changes in climatic and market environment.'” Summary statistics for the

variables described above are reported in table 2.

1 Here it is assumed that the elucation level of the household hea is the same & at the time of starting up the
individual farming operation (3 to 6 yeas ago). This assumption is plausible having in mind the relatively
higher age of farmers implying that they should have normally completed their formal educaion quite some
yedas ago.

5 The aye of the household head is recdculated such that to equal the age & the time of individual farm startup.
% The index ACCESS:is cadculated in the following way: ACCESS=100/((DS+DC+DV+DD)/4), where DS is
the distanceto the nearest train station, DC is the distanceto the munty capital, DV isthe distanceto the vill age
center, and DD isthe distanceto the nearest department store.

7 Region 1 consists of the munties Budapest, Fejer, Heves, Nograd and Pest, located around the capital
Budapest. Region 2 covers Western Hungary and includes the aunties Gyor-Moson-Szolnik, Komarom-
Esztergom, Somogy, Vas, Veszprem and Zala. The ourties Baranya, Bacs-Kiskun and Tolna locaed in
Southern Hungary are included in region 3. Eastern Hungary consists of the aunties Bekes, Borsod-Abalj-
Zemplén, Csongrad, Hajdu-Bihar, Szabolcs-Szatmar-Bereg, and Jasz-Nagykun-Szolnik and is covered by region
4,
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Table2 Summary Statistics

Survivors  Discontinu  Total
Variable Definition ances sample
Mean Mean Mean
(&d.) (&d.) (d.)
GROWTH Measure of farm growth over a period of 3 0.0536 -0.0654 0.0398
(dep. variable)  years, calculated asin (2) (0.1776) (0.2129) (0.1547)
FAGE Logarithm of the farm age in 1997, the end of 1.8722 1.8702 1.8707
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
1997 (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
sizein 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 Y ears 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 x 10 (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
x 107 (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 O otherwise
SOCCAP Equals 1 if household head has lived dwaysin 0.6430 0.5392 0.6162
the same settlement and O otherwise
RUREXP Equals 1 if household head has lived alwaysin 0.8579 0.8324 0.8514
rural areaand O otherwise
MES MES (median of farmland size) by production 1.5726 24674 2.2320
specialization subsector (0.7489) (1.3964) (1.3186)
ACCESS Index measuring the 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 labor 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 O otherwise
CONTRAKT  Equals 1if contract enforcement is functioning 0.4136 0.3078 0.3351
well and O otherwise
Number of 549 191 740

observations




4 ESTIMATION RESULTS

The results of the Hedkman’s two-stage acnsistent estimator are reported in table 3. The
estimation model is gatisticdly significant at 1% level as measured by the likelihood ratio
test. Sigma stands for the estimated standard deviation d the residuals in the growth
equation. Rho is the estimated correlation coefficient between the residuals in the survival
and gowth equations. And Lambda is the inverse Mill’s ratio, i.e., the ratio o the standard
normal pdf and CDF for surviving farms. The inverse Mill’sratio is positive and significant,
indicating that farms that survive and gerate individually have unmeasured characteristics

leading to higher growth rates.

Due to data limitations, fadors such as financia structure of farms (Shepard and Colli ns,
1982, farm income, profitability and poduwctivity, the farmer's attitude toward risk
(Stefanou, 1988 are not included in the regresson. Since some of these unolserved
variables will i nfluence both farm survival and farm growth, ore might exped the residuals
of the two equations to be wrrelated. Not controlling for farm exits in a model of farm
growth would then give biased estimation results. In the regresson Rho is negative and
significant, which implies that the issue of sample selectivity is important for analyzing

survival and growth of farms.*®

18 A negative wrrelation between the disturbances in the growth and survival model has been reported bath for
businessfirms (Dunne and Hughes, ) and farms (Weiss ).
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Table 3 Survival and growth of individual farm analysis (Heckman two-step estimator)

Dependent variable: GROWTH (M easure of farm growth over a period of 3years, calculated asin (2))

Variables Survival Growth
Cosef. Std.err. Cosf. Std.err.
Farm characteristics
FAGE 25417 0.2170 *** -0.2664 0.1087 **
FAGE2 -0.7123 0.6092 0.0480 0.0410
FSIZE 14284 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 *** -0.0030 0.0023
AGEDHH 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 ***
SOCCAP 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
I ntercept 21022 0.1971 *** 0.0432 0.0148 **
Selection terms

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

*x% *% % indicate that the effect of avariable is significant at the 1, 5, or 10 percent level, respectively.
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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 hdding size in 1994 constant (a
negative aror in the survival equation). One may hypothesis that human capital, for
example, would contribute positively to farm growth thereby reducing the likelihood d farm
exit. However, human cgpital may aso increase the eanings capacity of a farm operator in
the nonfarm econamy, which has the oppasite dfed by reducing the probability of farm
survival (Goddard et al., 1993. If the second effed is dronger than the first one, a paositive
impad of human capital onfarm growth, for example, can coincide with a negative impad of
this variable on farm survival. Since human capital is not completely observable, one can

find anegative wrrelation d the disturbances from the survival and growth equations.

Acocording to ou theory, new individual farmers know least abou their entrepreneuria
abiliti es at the point when they first enter individual operation. The relationships between
farm age and size and its aurviva are positive, i.e., the newest individual farms are most
likely to fail other fadtors constant. The FAGE and FSIZE variable wefficients indicate that
these factors are the strongest determinants of individual farm survival identified in table 3.
The longer the period since the farmer entered into individual farming, and the larger the

initial farm size, the more likely it is that the farm will remain in operationin 1997.

Farm growth is lessthan propationate to farm size and farm age, which implies rgjedion o
Gibrat's law and suggests that smaller and newer farms do gow faster than larger and dder
ones. The size-growth relationship, howvever, isaso nan-linea over the whaole range of farm
sizes. This fad can be eplain by considering a L-shaped longrun average ast curve, as

suggested in a number of empiricd studies for the farm sedor (Kumbhakar, 1993.
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Increasing returns to scale up to some threshold level at or above which the returns to scde
are onstant would suggest that smaller farms either exit or adjust upwards rather quickly
towards some minimum efficient scale of production while farms at or above the threshold
scde have esentially stochastic growth charaderistics. The impad of initia farm size is
negative for farms gmall er than a certain threshold (abou 157 hectares), indicating that within
this group, smaller farms grow faster than larger farms. For the farms abowe the threshold,
theimpaa of initial farm size on farm growth is positive. These significant nontlinearities in
the growth paths of farms observed here cast doult upon empiricd studies assuming an
identicd size-growth relationship owver the antire spectrum of farm sizes, thus implying a
“regresson towards mean” for farm sizes. In contrast, our study suggests a polarization o
growth rates and provides suppat to the notion d a “disappearing middie” or “bimodal

distribution” in the farm sedor in Hungary.**

Other important variables for defining survival and growth o farms are human capital
characteristics. Education hes a paositive but nonlinear effea on the survival probabili ty.
The threshold is at abou 9 years of schoding after which the dfed turnsto be negative. For
the growth of the farm, however, the dfed of educdionis linea and paitive. Agriculture-

spedfic schoding (AGEDHH) has a significant positive dfed onfarm growth aswell.

Age dfeds bath the survival and growth of farmsin nortlinear manner aswell. The dfed of
age on the probabili ty of survival is positive for young farmers and becomes negative when
age exceals 37 years. For farm growth, the pe& of the quadratic term is at a substantially

higher age of 54, which is abou the arerage age of farmers. Generdly, these results are

19 Similar results have been reported by Edwards, Smith and Peterson (1985 and Garcia, Offutt and Sonka
(1987) for the U.S. agricultural sedor and by Weiss(1999 for the Austrian farm sector.
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consistent with the life gycle theory of enterprise development.?® The pasitive impad of age
on survival and growth at younger age of farm operators is in line with Jovanowvc's
evolutionary model focusing on the effect of learning and the aquisition d experience On
the other hand, aging implies an approach to the end d life cycle that, by shortening the time
horizon within which the gains from growth can be realized, may explain the negative dfed
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

oppatuniti es off-farm.

Other human capital charaderistics, SOCCAP and RUREXP have positive impad on
farming. Socia capital is important for the surviva of farm enterprises, while rurd
experience ontributes to the farming skills of farm operators and in this way plays

significant rolein the growth of farms.

The third group d variables, market and industry characteristics, has also significant positive
impad both on the survival and growth of farms, in general. Exception is MES, which
influences negatively the probability of survival. In a production specidization subsedors
with a smaller MES, it is more likely that farm enterprises survive, as measured by the
farmland size. Other important determinants of farm survival are the availability and
functioning of land and credit markets. For the growth o farm enterprises besides these two
market characteristics, important positive role plays also the physicd aaessto markets and
the good enforcedili ty of contrad. The functioning of product market is relatively important
too thus lending suppat to the hypaothesis that in a growing market enterprises are more

likely to grow too, condtional on their survival. Finaly, farms operating in subsedors

20 Simil ar patterns are observed by Gale (1994 in the U.S. farm sedtor and by Weiss (1999 in the Austrian farm
sedor.
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characterized by a larger MES are much more likely to increase their farmland size,

conditional on their survival.

Regions of Hungary have also 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 it is less likely for farms to
survive, which besides all might be due to the better non-farm employment opportunities
there. Thisis aso in line with our conclusion concerning the differences between turning
points for 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. The
explanation for this result, concerning Eastern Hungary, is that in this region market

conditions are generally worst in the country.
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5 DISCUSSION AND CONCLUSION

On the basis of our estimation results, three key empiricd 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 appeding to Gibrat's law for theories that are meant to apply to the mmplete size
distribution d farms rather than to the spedfic part of the size distribution (usually largest
farms) in the farm sedor. The &ove anpirical results are onsistent with the theoretical

framework developed in sedion 2.

With resped to the impaa of human capital on farm growth and survival, two courteractive
effects may be operative (Goddard et al., 1993. On the one hand, an increase of human
cgoital can be epeded to improve the dfediveness of a farm operator in alocaing the
farm’s resources and adopting new techndogies (Zepeda, 1990, which shoud trandate into
higher growth and survival rates. On the other hand, a farmer’s oppatunity for employment
outside the sedor also increases with his human capital (Rizov, Mathijs and Swinnen, 2000,
which raises the probability of switching to part-time farming or exiting the farm sedor
atogether. Our resultsindicate that certain human capital and demographic traits are cgable
of delineaing individual farm survivors from discontinuances. Alternative explanations,
however, are dso consistent with these findings: human capital inpus partially cause
financia capita inpus, and the latter variables may be the true predictors of farm surviving

and gowth.

The modern theory of financeis built upon mrfed market assumptions. Often, howvever, in

23



the @ndtions of the emnamies in transition, life is nat this smple. The value of the small
individual business sich an individual farm, hinges upon something that cannat reaily be
sold and bowght: the effort of a single owner-manager. The individual farmers often find it
“imposgble” to persuade potential supdier of capital to share their subjective beliefs,
regarding future returns from investment in the farm. Moreover, individua farmers are
unsure of their manageria abilities at the point of startup. When urcetainty typifies
entrepreneurial talents, as well as the return that can be expeded from investing financial

cgpita in the enterprise, it is not surprising that capital market accessis limited.

Casual interrelationships between human and financial cepital inpus in fad typify only the
bank barower subset of the individual farm startup sample. For startups not receiving bank
loans, inpus of human and financial capital are not systematicdly related; factor inpu
interrelationships, therefore, are unlikely to skew the estimation results. Due to the lad,
however, of appropriate data concerning financial capital inpus at the point of startup, it is

not posshble here to pursue further this avenue of anaysis.?*

L Additionally, it is a widely observed fad in the eonomies in transition that only a very few farmers recéve
loans from formal sources such as banks (Swinnen and Gow, 1999. Therefore, one can assume that the sample
isdominated by farmers who have taken no bank loan.
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