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ABSTRACT

This paper addresses the question of financial teints in Ukrainian agriculture in
transition. The main objective is to reveal thedewvice of the both phenomena, soft budget
constraints and credit rationing, investigatingestment behaviour of large farms in Ukraine.
Our empirical analysis is based on unbalanced pdag&h containing 529 agricultural
enterprises from three Ukrainian regions betwee@l2@nd 2005. Estimates of the Euler
investment equation for several sub-samples reveigsimilar level of financial constraints.
We confirm the presence of the soft financial emwinent (soft budget constraints) for the
Ukrainian large farms being in an unconstrainedrftial regime. The farms belong to this
regime if they receive credits after being unpadfie in two consecutive years. The other
farms defined a priori as being in an constrainedncial regime face evidence of credit
rationing. With regard to the empirical results, derive macroeconomic implications of
financial constraints in the agriculture of Ukraine

Keywords: transition agriculture investment, soft budget constraints, credit rationing,
Ukraine

1 INTRODUCTION

Economic literature broadly approved that investivisran important constituent of firms’
structural change. The need of structural developme particularly high in transition
countries but capital required for necessary imaests is characterised by difficult access.
Since equity capital has been lacking, debt is ammaurce of financing. However, even
capital markets mainly represented by bank-orierggstems are still underdeveloped in
transition countries. For instance, banks are aftahercapitalised, only a low number of loan
contracts exists, and a lack in non-banking finainoistitutions is present. Therefore, the
supply of external capital to finance ongoing irtueant does not meet the high capital
demand. As a consequence, potential investmeningeted and structural change slows
down. In this paper we highlight the current statdsfinancing and investment in the
agricultural sector of Ukraine. Several Ukrainiaolificians and scientists affirm that the
agricultural enterprises cannot borrow at the ntarkeerest rate. These experts call for
government subsidies and for creation of state-owWuaed organisations. Other experts argue
that this would not solve the problems of ruralafice. They point out the following
weaknesses of newly restructured large farms: lmfitpbility, high production and market
risks, significant transaction costs, and lack afateral (SRIEWE et al. 2001a). The problem
is also aggravated by the weaknesses of the baskicipr in Ukraine, indicated by a slow
institutional change, lack of efficient credit regation, non-transparent accounting system,
and imperfections of bankruptcy procedures and ingnllaw (STRIEWE et al. 2001b). For all
that, we do not pretend to give here an unequivasiver as to whether the financial support
of Ukrainian agriculture should be strengthenedangfed or even remain. Our aim is to
investigate empirically the relationship betweewestment and financing in Ukrainian large
farms. As previous studies are mainly based onriidise techniques, there is a lack in
explaining the investment-financing relationship Ukrainian agriculture with a stronger
theoretical background. Such findings may be usefiibrecasting possible macroeconomic
implications of financial constraints in econonmartsition.

The new institutional theory is commonly applied &xplaining the investment decisions
under imperfect capital markets. Within this applgawo opposite hypotheses can be found
with regard as to how investment and financing oppaties are related in transition process.



The first one, credit rationing theoryT(§LITz and WEIss 1981), is based on the presence of
information asymmetries in the lender-borrower tiefeship. Thus, firms’ demand for
external funds of capital is confronted with a dnsapply. Firms are not able to borrow the
desired amount of capital despite their willingnspay the current interest rate. Being credit
rationed, firms face an underinvestment problemingureconomic transition. Empirical
applications of credit rationing theory and capitarket imperfections are comprehensively
reviewed in HIBBARD (1998) andn PeTRICK (2005). The second theoretical approach, the
concept of soft budget constraints, SBQORKAI et al. 2003), focuses on the state bailing-
outs for unprofitable enterprises with subsidiessdits, tax privileges, and other policy
instruments. Under soft macroeconomic conditionmmd investment rates are comparably
high as capital access is increased due to pubppat. The SBC phenomenon in former
socialist countries is caused by government palistitaobjectives in order to provide
economic and social stability after the beginnifgransition.

Capital market imperfections due to asymmetricnmi@tion or agency problemse(lsENand
MECKLING 1976) should cause a wedge between the costderhakand internal financing.
Provided that investments are only sensitive terimdl funds if there are financial constraints,
it is common to include the firms’ cash flow intbet investment equation as a standard
indicator of internal sources AEzAR! et al. 1988). If the firm’s opportunity cost oftémnal
funds are substantially lower than its cost of exd&finance, investment-cash flow sensitivity
rises with increasing cost wedge. The negative am-significant cash flow-investment
relationship is usually interpreted as evidenceeafect capital markets. This means that the
firm’s internal and external funds are perfect smles. Accordingly, there is need to clarify
whether such a negative relationship can arguepésfect capital markets in transition
economies, or is it a signal of soft budget comstsa Several authors deal with empirical
investigation on financial constraints in post-sdist transition countries.izAL and SEIJNAR
(2002) clarify the investment sensitivity to finaacconstraints in Czech industry. The
authors point out a positive relationship betwearfcial measures and investment which
indicates evidence of credit rationing. Under pertapital markets, this coefficient should be
negative or, more likely, null or non-significai. a transition economy, the null signals that
the firms access to bank loans does not correldatetheir efficiency (i.e. SBC are possible).
The negative coefficient means a strong evidenc8Bf because firms potentially have an
unlimited loan access. On the contraryaNAUSEK and FLER (2004) interpret a positive
coefficient on financing-investment relationshipaasign of attractive investment alternatives.
Firms with low profits, which invested on averagers are classified as ‘not financially
unconstrained’. As the latter finding simply point&it a need of additional structural
transformations, the SBC hypothesis is rejectethis paper. To our knowledge, there are
only few SBC studies related to the lagged tramsiBconomies of the former Soviet Union.
E.g., BEzLEPKINA and QUDE LANSINK (2003) analyse the impact of capital structure on
efficiency of large farms in Russia. Their speaténtion is paid to credits and subsidies that
may weaken the optimising behaviour of the unpabfi enterprises. Consequently, the
authors argue for hardening SBC.

Empirical studies about the investment-financinigtrenship in economic transition mainly
focus on either credit rationing and soft budgehst@ints across industry enterprises.
However, there is a lack in applications of thdseotetical concepts when explaining the
impact of financial constraints on investment ie #@gricultural sector, which still plays an
important role in transition economies lagging behiOur paper addresses therefore the
following questions: (i) What are the latest ideas interpreting investment-financing
relationship during the ‘stop-and-go’ transition lokrainian agriculture? (ii) Are the
Ukrainian farms really financially constrained, isrthere evidence of soft budget constraints



at least for a few of those farms? (iii) What dre thacroeconomic implications of financial
constraints in the agriculture of Ukraine? We ssgjgieat SBC are still present in large farms
in Ukraine that have inherited good relationshipghwthe authorities and financial
institutions. The evidence of SBC is empiricallyabsed in the large farm sector in three
Ukrainian regions representing different environtatnand economic conditions of
agricultural production. For this purpose we previah econometric estimation of a Euler
investment equation conjecturing that SBC farm®aéless sensitivity of investment to the
capital structure.

The remainder of the paper is structured as follolwsthe second section, we explain
common tendencies of investment and financing imakan agriculture. The third part
provides a structural model of investment using Ewder equation approach. Estimation
methodology and data are discussed in the foudtiose The fifth part consists of empirical
results and discussion on macroeconomic implicatminthe financial constraints. The final
section concludes.

2 INVESTMENT AND FINANCING DRAWBACKS IN  UKRAINIAN AGRICULTURE

For a better understanding of the current situatwith investment and finance, we briefly
resume some historical facts. Transition procesdJknainian agricultural sector can be
characterised by two main phases of agriculturébrne the period from 1991-1999,
dominated by large soviet-style enterprises, atel 40999, with newly established small and
medium sized farms.EBIK et al. (2000) show that between 1991 and 199%an& credits to
the agriculture sector were often replaced by theadled ‘commercial’ credits, i.e. prolonged
obligations to suppliers, customers, and the sfte. government supported farms through
write-offs of old debts, state orders, and statmmoodity credits. However, old persistent
farms structures, without completed property right$orm and under lacking internal
financial discipline, discouraged the farm managenfeom new investments. Despite an
increasing number of emerging small farms, thedagterprises, former state and collective
farms, remain most important because of traditigriahd intensive farming in Ukraine and
attitudes of the government to maintain the contner agricultural production {8NNEN
2006). Consequently, the current investment shargkoainian agriculture in the national
economy sways at five percent level compared tpdm@ent at the very beginning of the
nineties (see table 1). The annual machinery degir@c exceeds ten times the replacement
machinery investment. Only a small part of the ddmlv is used for investments, whilst the
major part is spent for variable inputs. The absokum of on-farm investment increased
slightly first from the beginning of this decadenelquestion arises whether the investment
restraints should be put down to the weak markiented motivation of newly established
agricultural structures and incompetence of themgamanagers, or are financial constraints a
major factor influencing the farms’ investment bébar.

Table 1: Investment in Ukrainian agriculture related to the other economic fields
National  Agriculture Processing % of 1991-199%
economy, industry

Mio.
Years UAH® Mio. Share, Mio. Share, National Agri
) : . : gri- Proces-

UAH % UAH % economy culture sing
industry




1991-1995 30316 4853 16.0 1726 5.7 100.0 100.0  0100.
1996-2000 12462 690 5.5 756 6.1 41.1 14.2 43.8

2001-2005 28761 1542 5.4 2408 8.4 94.9 31.8 139.5

Notes: in national comparison prices, developed and intced by the State Statistical Committee of Ukraine;

comparison year is 2006UAH is the abbreviation for Ukrainian currenc%;nnual average level
Source: Ukrainian Academy of Agricultural Scien2@85, State Statistical Committee of Ukraine 2007

Main barriers in receiving bank credits are higteiast rates, lacking collateral in form of
plant and equipment, and complicated bureaucratcegures. Moreover, agricultural land
that is under the moratorium on sale until 2008nocarbe used as a collateral. Further
important factors of the low credit supply are shaedit history and imperfect information
about potential borrowers. Agriculture receives wbbd6 percent of the total bank credit
volume in Ukraine (@arPko 2003). Even so, the issued loans cover only 50goeérof the
credit demand for variable inputs, and two perdentiong-term debt. The banks contribute
about a half of the external financial resourceireed by the agricultural enterprises. The
remaining parts are credits from input suppliengcpssing industry, leasing companies,
credit unions, and other corporate and privaterpnges. On the other hand, the farm debt
problem is often called a ‘chimera’€8ik 2003) because the gap in financing Ukrainian large
farms seems not to be lacking debt but lackingifstoLow profits are explained to appear
from public policy instruments that rather hampeore@mic reforms, despite their ‘good’
intentions. Those are subsidies for input and dugpuchases, agricultural tax and import
tariff discounts, local trade regulations etc. Hger in this chapter we do not aim at precise
response on the question whether the Ukrainiareldagms are constrained or not. The
mainly descriptive literature on financing problenrs agriculture of Ukraine is often
ambiguous in attempts to find unique answer to tjusstion. From our viewpoint it is
because of lacking empirical analysis on investrfi@aincing relationship in the large farm
sector.

3 MODELLING INVESTMENT UNDER FINANCIAL CONSTRAINTS

The Euler equation approach is commonly appliethwestment literature and based on the
equality between the marginal product of capitad #me cost of capital including marginal
adjustment costs of investing now and marginalscoéinvesting in the next period (WeD
1992). This marginal condition allows to take imocount financial constraint expressed as
the increasing cost of debt in the case of grou@vgrage (BND and MEGHIR 1994).Rizov
(2004) derives the model of investment in transitfoom the first order conditions for a
profit-maximising firm under perfect capital markebnditions, where equity capital and
borrowing are perfect substitutes:

Vi = ']niXEt{z 9t+rdt+r:| g 1)

=0
s.tidy = (K, Ly 1) ~1aDia + B - 9(B) - R
d2d; K, =@-0)Ky+I; D =D, +B -R; B 20,
HereV, is the discounted maximised value of firm dividenH, is expectation at timg d,
are dividend payments, and (9 the profit function.K,_; represents the beginning-of-
period capital stockl, is vector of variable inputd,; is investment, and, is interest rate.

! We refused to use the indefor number of a firm before dealing with an empiti€uler equation and panel
data set.



D,_, denotes the beginning-of-period deB, is the new borrowingR, are repaymentsth

and ﬁ are minimum dividend payments and minimum repaymaespectively, and is
the depreciation rate. The transaction cog(#, aspociated with new borrowing (e.g.

arrangement and commission fees) are assumed fordp®rtional to the debt volume:
9(B,) = )B; . Referring to ’zov (2004), the minimum level of dividend payments rbayset

at zero without loss of generality of the mod&l., is a discount factor, such that

-1

|_|1/(1+rt+n), Or>0 (2
t+r = n=0 )

1 r=0

If 6 - 1 it implies that the firm is long-term forward look. If & — O the firm faces rather
unstable economic conditions, which results in ghér rate of return. The maximisation
function given in (1) can be rewritten as a dynaprimgramming problefn

Vi (K1, D1, R) = rlnfx{”t (A-9)Kig + 1, L 1) = 14Dy +B = 1B - R

+0,E [ Via(@- 9Ky +11, Dy + B~ R, R}, @)
S. L (A-0)Kiy + 1Ly 1) ~1yDiy +B - B ~R 2d;; andB 2 Q
where K, andD,_; are state variables.

The empirical specification of the firm investmenbdef follows after defining the profit
function 7z, (.) as:

7 = pF (K, L) = pG(1, K) —we L = p 1, (4)

where w; denotes the price of variable factor inpups,the output price, anqbt' the price of

investment goodsk (K, L, s assumed to be a linear homogeneous productiatibn with
constant returns to scale, a@{l,,K; qugadratic adjustment cost function which is litgar
homogeneous in investment and capital:

2
G(It,Kt)=£(|—t-ﬂj Ki,a,820. 5)
2\ K,
Here, a is an adjustment cost parameter, gfids a ‘normal’ rate of investment (MfED

1992).This functional form does not refer to possiblewersibility of investment decisions
and builds on theoretical statement that firms mise their adjustment cost § is close to

the average investment-capital ratio. To allowifoperfect competition, we assume that the
output price p, depends on output. Because the net observableutoutmction

Y(K;, L, 1) = F(K, L) -G(l;,K,) is also linearly homogeneous, it follows:

Z Detailed derivation of the Euler investment ecprtivith transaction costs, dividend repayment aairstand
borrowing constraint can be found imzBv (2004).

% BonD and MEGHIR (1994) derive the Euler investment equation fréwn first order conditions for a standard
profit-maximising firm in a perfect capital markahd after evaluation of the expectation at realigaldes:
~(1-0)8,41(07%41 /0l ¢yq) = —(077, /01¢) — (071 1 OK) + &141, Where &4 iS an expectation error term. This

equality presents the model without transactionscasd thus no different financial status acrosadi These
costs should be introduced through equation (3)riter to account for financial regimes that pothtioccur
when firms face the hierarchy of finance.



—L=-ap, [}L—tj +afp - p . (6a)

o _ (1] _aj(gj ; ('_jz_aﬁp(L)
oK, pthaLKtapth K, (6b)

Furthermore, the marginal product of variable festaF /dL is approximated byw, / p;,
without specifying a parametric form of the prodoctfunction. The first term in equation
(6b) expresses the relative operating profit thgllly correlates with relative cash flow (CF).
Expressions (6a) and (6b) can be replaced by fleviog equation:

| 1) 1+p8/(1 1 (1 1 (CF 1
R S T
(Kjtﬂ A1 Aa \KJ)i @a\K)y aga\ K ) ag, R @

where @1, = P/ P(@=3)/(L+1 ), and Iy =1/ p((repy + (Pt = Piaa + ) A+ 1))
@,, denotes a firm-specific real discount factor omw nevestment, and), reflects the user

(opportunity) costs of capital. As we do not atténgpestimateJ, directly, this term can be

replaced in the empirical equation by firm and timgecific effects. Furthermore, we
introduce two additional variables into the modetafication. The first is the output-capital
ratio eliminated from the Euler equation under @etrfmarket competition; otherwise the
coefficient on this term controlling for imperfecompetition as well as non-constant returns
to scale should be positive. The second one isdo@red debt-to-capital ratio that accounts
for the inseparability of investment and borrowoherisions. The debt parameter is excluded
under the debt irrelevance theorem of Modiglianiiand could otherwise be quadratic and
positive (BOND and MEGHIR 1994). Rearranging variables provides the empiricaler
equation:

[Hu =y + bl('ﬂi b [IEJ.ZM + ba(C—KFl’t_l * b“[%ji,t_l ' bs[%jiz,t—l

+q +s *t&,, (8)

where (1 /K); , is the investment-capital ratio of the fiirm the period, (I /K),,_; is lagged

investment-capital ratio, an@ / K)ft_l Is lagged squared investment-capital ratio indhcat
the speed of investment adjustme{@F / K); ,_; represents lagged cash-flow-to-capital ratio,

(Y/K); 4 is lagged output-capital ratio, ar(cﬂ)/K)ft_l stands for lagged squared debt-to-
capital ratio. g, and s reflect respective farm and time specific effecsd ¢, are
composite error terms assumed to be iid.

Under the null hypothesis of perfect capital maské =21 b, <-1,b; <0, b, 20, by = 0.

It can be shown thab, = (1+8)/@,,= 1lif 20 and @, <1, b,=-1/@g,<-1 if
@,<1, andb; =-1/ag,< 0if a>0and g, < 1.

In order to incorporate the empirical implicatiafghe credit rationing and SBC theories into
the econometric model, we should find sensitivifyimvestment to measures of internal
finance. The theoretical model implies that underfgct capital market hypothesis, a farm
can raise as much finance as desired at a givarotaeapital. If this assumption is incorrect
then the cash flow term may reflect liquidity caasits. Usually it holds that a positive cash
flow coefficient in estimated Euler equatiob; & ) Ootices binding liquidity constraints, i.e.



existence of credit rationiigMore questionable is the interpretation of the-positive or
null coefficient of the financial variable. In traition economy, a significant non-positive
cash flow parameter{ < )0Omay indicate the evidence of soft budget constsaas soon as

firms do not rely on equity capital. This soft fim@al environment exists because of
preferential financial treatments provided by tlo@grnment.

Accounting for the investment-financing relatiorsim a simple linear fashion presented in
equation (8) is obviously inadequate because ofnthelinearity implied by the financial
regimes. However, it is possible to identify exeapbtentially constrained firms, but it is
almost impossible to identify the exact years dyinvhich a farm is constrained. Thus, it is
difficult to differentiate between firm-specific fetts on investment and the effects of
financial constraints (KPLAN and ANGALES 1997), which requires to determine exogenously
the premium on external finance and furthermoretidrea firm is confronted with more or
less severe market imperfections. A good way tdechhtiate would be to interact the
indicator for the availability of internal fundsk& cash flow with a time-varying variable
proxying relevant farm characteristics.

In this study, we use the debt-to-capital raticmasndicator of financial status. Accordingly,
we first divide ex ante the observed Ukrainian faimto the two different financial regimes
(constrained and unconstrained) applying two sarsplection criteria from Rov (2004).
The first sample selection criterion is that thren with borrowing in two consecutive years
hold as unconstrained, while the dummX for financial constraints equals zero. The
remainder are constrained firms for which the dunm¥yequals one. Thus, the a priori
constrained firms’ observations are consideredaduitional regressors and denoted Ky .
These additional regressors should indicate thé&rdiice between the constrained and
unconstrained sub-sampledBDd and MEGHIR 1994). The second sample selection criterion is
that the firms receiving credits in two consecutiyears and non-negative profits are
unconstrained. Other firms are held as constrainetbnce, variables X(1/K )

X(1/K)?, X(CF/K), and X(Y/K ) denote the difference between the coefficientgach
initial variable from equitation (8) across the taub-samples.

We doubt that two sample selection criteria usedRlzpv (2004) are sensitive enough to
divide the farms exactly into constrained and ust@ined financial regimes. However, the
less impact of cash flow in the unconstrained regimexpected by using the first criterion,
which enables to show explicitly all the farms puiglly facing soft budget constraints.
Furthermore, the firms can be a priori classifisdoperating under the soft macroeconomic
conditions if they receive some credit supportspective of their financial situation. Our
third sample separation criteria is that unconsaadifarms borrow even after being classified
as non-profitable in two consecutive yearsH&FER (1998) states that the SBC farms are
those farms which receive credits facing both foiahand economic distress. He defines
economic distress as a present negative sum o$ satdit plus depreciation. Financial
distress is indicated by a negative profit befarees. We concentrate on the financial distress
indicator.

4 ESTIMATION METHODOLOGY AND DATA

Our empirical analyses are based on data provigethé State Statistical Committee of
Ukraine. This is an unbalanced panel data setaelliefrom 700 agricultural enterprises in

* We are aware of the critique on monotonic cashv-flovestment relationship provided byakLAN and
ZINGALES (1997). However, the discussion about sensitioftynvestment to cash flow depending on different
levels of the cost premium for external funds fsfier future research.



three Ukrainian regionsoblasty between 2001 and 2005. Available are 3426 obsensa
from Zhytomyr, Cherkasy and Mykolayiv oblasts whickpresent different natural and
economic zones of agricultural production. Zhytomggion is located in the North, Cherkasy
region in the Middle, and Mykolayiv region in th@@h of Ukraine. The variables for the
econometric estimation are calculated from the ahfarms’ balance sheets and income
statements. All variables were normalised by the value ofitalpstock and deflated by the
respective price indexes for industry goods andtatjural products. Unfortunately, we could
not obtain the regional price indexes to covearficial characteristics of different oblasts. We
expect, however, that those will be reflected irfapecific effects.

Controlling for outliers reduced our sample fronD70 636 farms. On average, between 2001
and 2005 the observed farms carried out negativestments. This evidence of shrinking
investment should be taken into account when aimgyshe investment-financing
relationship. Here, we concentrate our analysistlmn positive investment observations
((I 1K), >0) for which the Euler investment equitation is riegd to hold. Those are in total

1443 observations from 529 farms, or 46 percerthefanalysed sample. We abstract from
the correction of the possible selection bias @asbBrR and \ERICK (2004) argue that these
procedure may not be significant when explainirgghsitive investment path.

The standard tests give evidence on significanividdal effects in our data <etin all
estimations, time dummy variables were includedadwotrol for time specific effects. In order
to sweep out the individual specific effects in gnamic panel context usually first
differencing is used. However, first differenced ®is still biased. Hence, the most efficient
estimator, Generalised Method of Moments (GMM) dtdie applied. The first-differenced
GMM estimator (AReLLANO and BOND 1991) is based on removing individual effects and
then performing a modified instrumental variablesogedure. This estimation method
requires the validity of crucial assumptions aboatsecond-order autocorrelation of the error
terms (Ag; ). As the lagged regressors are not correlated weithaining disturbances but

potentially can be predetermined by some past syémir second and higher order lags are
valid instruments for equation in differences. Anproved GMM estimator called ‘system
GMM’ (BLUNDELL and BoND 1998), additionally uses the respective laggedetkfices as
instruments for the level equations. The lattenigigantly improves the results in case of
weak initial instruments and short panels. Botktfdifferenced and system GMM estimates
can be corrected for heteroscedasticity (two-st&pME It is reasonable to consider the
estimated coefficients from the first step becaokeossible distortions of standard errors.
We expect that system GMM estimator provides matesfactory results to be confirmed by
the Hansen (Sargan) test for overidentifying restms. This test is a standard one which
proves the orthogonality conditions for instrumemsolved in the GMM estimation.
Additionally, we test the sample for absence ofoseeorder autocorrelatidnBesides the
model specification for the whole sample describgdequation (8), we also estimate the
model with different financial regimes. The constad X -regressors are endogenous. Thus,
these are also instrumented using second and higtier lags.

5 RESULTS AND DISCUSSION

The used sample covers 529 farms over five yedrs.overidentifying restrictions associated
with the empirical model are not rejected by theadl table 2 we present the results derived

® Detailed description of the variables calculaii®available on request from the authors.

® Under usual tests are meant Hausman specificiin Breush-Pagan (Lagrange Multiplier) test fomdom
effects, and F-test for fixed effects. For futuegails, see BLTAGI (2001). We use STATA 9.

" See ARELLANO and BOND (1991).
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by using the system GMM estimator as those are msatisfactory. For each variation of the
Euler equation the results of the unconstrainedcamdtrained sub-sample are given.

We start with the whole sample without selectior amalyse parameter values from the
model specification without and with debt variablde positive coefficients of the lagged
cash flow from the second and third column of taBleonfirm the strong investment-

financing relationship across the farms and, tloeegfbinding liquidity constraints. The small

coefficients of the squared investment term indictitat under unstable macroeconomic
conditions (non-transparent agricultural policyghiinflation rates, price fluctuations etc.),

farms use large discount rates in investment ptanQy,, > 1). Admittedly, BOND and VAN

REENEN (2003) argue that the unobserved heterogeneithefreal discount factor on new
investment ¢ complicates the parameter estimation in the Eweestment equation. This
heterogeneity in¢ can reflect the differences in the structure opited assets used by
different farms, or the differences in the requirates of return. Small and non-significant
positive coefficients of the output-capital ratiancot confirm the evidence of imperfect
competition on agricultural product markets in Ukeaand non-constant returns to scale, at
least for the model specification without sampléeston. Introducing the debt-to-capital
ratio improves the model specification indicatedy value of the Hansen (Sargan) test. The
coefficient on this variable is positive and sigraht, which indicates a strong relationship
between investment and availability of externaafining.

Financial constraints are further investigated lmy ¢x ante sample division into the different
financial regimes. We first estimate the parameiign two sample selection criteria referring
to Rizov (2004). In both cases the results on the cash flarameter shown in the fourth and
fifth column of table 2 have the following signs; =  fOr the a priori constrained sample of

farms, and, surprisinglyb; > Q@or the unconstrained sample. However, as expedtsd

impact of financial variable is revealed by usihg first criteria, which ex ante selects all the
farms potentially facing SBC into the unconstrairsedb-sample. The analysed data indicate
that a priori constrained farms have low investnraigs or even disinvest. As no credits are
required for the investment expenditures, this dighies the role of cash flow as proxy for net
worth (collateral). Profits are mainly used to covariable costs, or in order to distribute

among farm managers and owners.

For further explanation, we can use the free chsh €oncept developed by¥NSEN (1986).
Free cash flow is “cash flow in excess requireduiod all projects that have positive net
present values discounted at the relevant costapital”. Observed positive links between
investment spending and internal finance in uncamstd regime may reflect some
manager’s decisions to ignore signals from markéiation in favour of overinvestment.

Table 2: GMM estimates of the Euler investment equ#on with sample selection:
529 farms, 2001-2005

Parameter Without With debt First Second Third
debt criterion criterion criterion
Unconstrained sub-sample

b, 0.3147** 0.2984 ** 0.6953** 0.5691** 7.8759**
(0.1499) (0.1488) (0.0589) (0.1009) (2.6277)

b, -0.3008** -0.2684**  -0.5525** -0.4685**  -16.5966**
(0.1261) (0.1270) (0.0369) (0.0590) (5.2535)

b, 0.2360* 0.2273** 0.1251** 0.1509** -0.7672**

(0.0700)  (0.0726)  (0.0079)  (0.0095)  (0.2836)
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b, 0.0168 0.0173 0.0426** 0.0417** -0.3419**
(0.0271) (0.0289) (0.0038) (0.0067) (0.1634)
by 0.1463**
(0.0573)
Constrained sub-sample
b, -0.3809**  -0.2179* -8.0905**
(0.0638) (0.1209) (2.6911)
b, 0.3918** 0.3037** 16.6755**
(0.0418) (0.0742) (5.2716)
b, 0.0586** 0.0037 1.0409**
(0.0153) (0.0199) (0.2208)
b, -0.0071 -0.0066 0.3809**
(0.0057) (0.0083) (0.1693)
m; test 0.272 0.397 0.503 0.295 0.186
Hansen (Sargan)
test 0.535 0.561 0.094 0.276 0.900

Notes: Standard errors are reported in the parseshéill equations include time dummies. ***, **nch *
denote the significance at 1%, 5%, and 10% lewedpectively. p-values of the Wald test for joint
significance of regressors are not higher than B%test is the test for absence of second-order
autocorrelation, and Hansen (Sargan) test is gtddeoveridentifying restrictions.

Source: Own calculations based on data set proigie¢le State Statistical Committee of Ukraine

Also, managers may invest in non-value maximisirgjvaies (e.g., expensive cars or
offices). Otherwise, current profits may not pldne tcrucial role in investment decisions if
they are used for dividend payments, for distrilmutbetween some managers or even for
social consumption. Unfortunately, we are not ablelarify specific financial goals for every
analysed farm because of lack in required qualgatiata. Thus, the certain levels of free cash
flow raise farms expenditures independent of exgueéliture profitability. This could be the
reason why the positive correlation between caslv fand investment is weak or non-
significant in a priori constrained sub-sample. @margumentation can be found imkLAN

and ANGALES (1997). HUBBARD (1998) explains the increase of capital demandchwviig
supported by our data. Ex ante unconstrained fimagst more on average and, therefore,
need an additional capital volume for growinghiéir demand can be covered by debt capital,
the availability of internal finance (vs. collatBres required. Hence, the role of cash flow in
receiving credits is significant at the higher lefge the unconstrained sub-sample, expressed
in terms of a positive cash flow parameter in theestment equation. Consequently, farms
defined as unconstrained according to the secontpleaseparation criterion are in fact
constrained because of an excessive demand fotatafiherefore, when explaining
investment decisions, it is important to considaretully which farms are really constrained
and hence, farm classification becomes crucial.

With respect to farms being constrained, besidesaceess to credit, they must exhibit
demand for credit. Farms without credit are notlyezonstrained, even though they do not
borrow. However, it is difficult to measure the ékwf the farms’ real investment demand
which has to be compared with the current staténahcing across a priori constrained sub-
sample. Also, we can hardly distinguish ex antewbet the really constrained and

unconstrained farms among those which receive tsraaliconsecutive years. We mentioned
before that enterprises in transition give evideatdéigh investment demand for structural
improvements that is confronted with low funds dyppn the underdeveloped capital

markets. Therefore, Ukrainian farms can be class$ifis credit constrained in two cases. In
the first case, a farm does not receive creditallatwhich coincides with our first sample
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separation criteria. The second case occurs whamofdagable farm does not have sufficient
credit access. Accordingly, the group of constrdife@ms should consist of those from the
first case plus farms from the a priori unconsedisample due to second sample separation
criteria. A way to test for soft budget constrainitl be then to look exactly at a sub-sample
where farms receive credits but also make losskess,Tthe third criterion in our analysis is
that the farms with negative profits and borrowingwo consecutive years operate in the soft
macroeconomic environment.

With respect to this criteria, about ten percenthef observations belong to the unconstrained
regime. Indeed, the estimation results, shownendbkt column of table 2, confirm the correct
testing for SBC. The model is now able to differata better between two financial regimes.
The cash flow coefficient is negative in a prionconstrained sub-sample and positive in
constrained sub-sample. In other words, the engbiniesults on the finance-investment
relationship confirm the SBC hypothesis for a snpait of the Ukrainian large farms
operating in relaxed financial regime. While undomised farms reveal the strong evidence
of soft financial environment, the major part ofsebved farms face credit constraints. The
empirical results presented here do not pretenoutiol an unique opinion on the level and
implications of financial discipline in the largarins. On one hand, these farms may have
easier access to credit as well as to the inputoaput markets. Such advantages are due to
lower transaction costs and more initial wealth $etf-financing in comparison to small
farms. On the other hand, weak financial discipimeinconstrained (unprofitable) farms in
connection with credit rationing among constraifie@ns endangers the tendency of capital
misallocation in rural areas. This induces a comfpzly slow and inefficient structural
change in Ukrainian agriculture.

6 CONCLUSIONS AND IMPLICATIONS FOR FUTURE RESEARCH

In this paper we aimed to analyse the linkages &etwnvestment and financing constraints
in Ukrainian large farms. For this purpose the Euleestment equation approach was used.
The empirical results for both model settings, withand with sample separation, reject the
hypothesis of a perfect capital market in the ldegen sector of Ukraine. The results from the
separated samples confirm the presence of eitledritaationing and soft budget constraints.
The positive cash flow coefficient for farms whiahe ex ante financially constrained gives
evidence of credit rationing. The negative castvfimrameter for farms which are defined as
being a priori financially unconstrained indicathe presence of SBC. Those farms invest
even though being unprofitable during consecutigary and do thereby not rely on equity
capital. However, our hypothesis about a soft mamwaomic environment (soft budget
constraints) is only supported for a small partotiserved farms. This shows that the
appropriate sample separation is an important fagteen explaining investment behaviour
with financial constraints. For these results thmgle separation is based on financial distress
indicator, however, additional sample separationtega failed in attempting a correct
indication of the financial regimes.

The dual existence of soft budget constraints aredlit rationing in large farm sector
endangers the tendency of the wrong capital allmcaand slow structural change in
Ukrainian agriculture. Nevertheless, it is a ratBpeculative question if unprofitable farms
should be liquidated. The large farm sector absarbsnsiderable share of labour indicating
hidden unemployment. Thus, former state and coliedarms are still playing the role of a
social buffer in rural areas and cannot be ligudah the case of serious financial problems.
An alternative way is the step-by-step acquisitainthe SBC farms by more successful
agricultural enterprises. Moreover, the establishinoé a sound banking system may help to
increase supply of external capital to the farmspdrticular, rationed farms benefit from an
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improved capital access. However, these farms dhimarn how to signal their financial
wealth in order to receive credit. In the credtiaiaing equilibrium, the banks sorting among
potential borrowers do not implicitly choose thdsans with the highest total returns, which
implies welfare loses. When credit is restrictedt necessarily the projects with the lowest
return are terminated. Thus, banks need to devalopppropriate credit rating system to
choose appropriate borrowers. Another source adreat finance could be direct investment
which may support the farms with financial consttaj but may also facilitate ‘soft’
takeovers of SBC farms.

For all that, direct investment is still hinderedtihe agricultural sector of Ukraine because of
complicated bureaucratic procedures, the slow laratket reform, and substantial price

fluctuations on agricultural input and output maskeGoing further into the problem of

financial constraints, financial and sectoral depefent in transition process are directly
influenced by the level of the macroeconomic anlitipal stability. In this context, the state

plays a crucial role in fostering sustainable besgnenvironment and regulatory framework
for Ukrainian agriculture. Moreover, the state Bible hand is needed for non-farm

employment diversification and infrastructure deyehent in rural areas. These strategic
policy objectives along with detailed macroeconomi@luation of the both phenomena in
Ukrainian agriculture, credit rationing and softdget constraints, is an important issue for
future empirical research.
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