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Abstract

This article investigates the link between financing and investment in Ukrainian agriculture during economic transition. The main contribution
of the study is to provide empirical evidence for the coexistence of financial constraints and soft budget constraints (SBCs). This is of particular
importance because credit constraints and SBCs have completely different economic effects. The lack of differentiation between these forms of
capital market imperfections yields overlapping effects of financing on investment and may therefore cause a misinterpretation of econometric
results. Our empirical analyses are based on an econometric estimation of the Euler investment equations for 529 large farms from three Ukrainian
regions between 2001 and 2005. The results confirm that financial variables significantly influence farms’ investment, providing empirical evidence
of an imperfect capital market in Ukrainian agriculture. It turns out that credit constraints in the Ukrainian agricultural sector are more important
than SBCs. We show that the estimated level of financial constraints for profitable farms with access to loans is higher if both types of capital

market imperfections are appropriately distinguished.
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1. Introduction

Financial resources are a major determinant of farm de-
velopment. This is particularly true for transition economies,
where modernization and rationalization investments are
required to increase economic performance. Neoclassical
investment theory asserts that investment decisions are sep-
arable from financial decisions under perfect capital market
conditions. However, there is much empirical evidence that the
assumption of perfect capital markets does not apply in transi-
tion economies (Hanousek and Filer, 2004; Lizal and Svejnar,
2002; Rizov, 2004a, 2004b). In the case of imperfect capital
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markets, neo-institutional finance theory is commonly applied
when explaining investment decisions, and within this theory,
two different concepts can be distinguished. Credit rationing
theory (Stiglitz and Weiss, 1981) focuses on the presence of
information asymmetries in the lender—borrower relationship.
Credit rationed firms are unable to borrow the desired amount of
capital despite their willingness to pay current interest rates. As
aresult, these firms face an underinvestment problem. Empirical
applications of credit rationing theory and capital market imper-
fections are comprehensively reviewed in Hubbard (1998) and
in Petrick (2005). Credit rationing can be mitigated by measures
that reduce informational asymmetry, for example, monitoring
activities. However, such measures are costly and drive a wedge
between the costs of external and internal financing. This leads
to a financial pecking order (Myers and Majluf, 1984).

The second relevant approach in this context is the con-
cept of soft budget constraints (SBCs) (Kornai et al., 2003),
which focuses on state bailouts for unprofitable organizations
with subsidies, credits, tax privileges, and other policy instru-
ments. The SBCs phenomenon in former socialist countries is
caused by governments’ paternalistic objectives of providing
post-transition economic and social stability. Moreover, this
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concept may apply to firms, nonprofit institutions, and local
government authorities. Under soft macroeconomic conditions,
firms’ investment rates are comparably high, as capital access
is increased due to public support.

A number of studies analyze the impact of financial con-
straints on investment in the agricultural sector of post-
socialistic countries. For example, Petrick (2004a, 2004b),
when investigating the evidence of credit rationing in Pol-
ish agriculture, reveals that this phenomenon is determined
by a lack of collateral and that subsidized credits are impor-
tant for farms’ investment decisions. Moreover, Latruffe (2005)
explains the presence of an imperfect rural capital market in
Poland with comparably high borrowing costs for new loans.
Bokusheva et al. (2007) show for Russian farms that devia-
tions from the optimal investment path are due to the limited
availability of internal funds as well as permanent sales shocks.
Colombo and Stanca (2006) find a nonsignificant relationship
between the firms’ performance and capital access, which is
interpreted as proof of SBCs. Bezlepkina and Oude Lansink
(2003) investigate the impact of capital structure on the effi-
ciency of large farms in Russia; special attention is paid to
credits and subsidies that weaken the unprofitable enterprises’
optimizing behavior and thus may provoke the persistence of
SBCs. However, existing empirical studies about the financing—
investment relationship in economic transition focus on either
credit rationing or SBCs and do not consider both phenomena
in one unified empirical model.

In this article, we investigate the link between investment and
financing in the Ukrainian agricultural sector by means of an
econometric model. For this purpose, we take up an established
Euler investment equation and try to adapt it to the particular
situation of transition countries. Our main contribution is to
distinguish different types of capital market imperfections, that
is, we want to know if empirical evidence exists for the coex-
istence of financial constraints and SBCs. We conjecture that
SBCs are still present in those large Ukrainian farms that have
inherited good relationships with the authorities and financial
institutions. At the same time, we expect that many farms face
financial constraints. It is important to distinguish both types
of capital market imperfections because they have completely
different causes and implications for both farms and agricul-
tural policy. Virtual financial constraints hinder profitable farm
investments. Signaling or screening activities or foreign direct
investments could be appropriate measures in this situation.
SBCs, on the other hand, lead to over-investment in unprof-
itable farms and result in capital misallocation. In such cases,
strengthening financial discipline might be adequate.

Testing for the presence of the two types of capital market
constraints is not a trivial task. A common approach is to include
cash flow into the firm’s investment demand function (Fazzari
et al., 1988). A significantly positive cash flow—investment re-
lationship is then interpreted as evidence for the presence of
financial constraints. The reasoning behind this conclusion is
that when the firm’s opportunity costs of internal funds are sub-
stantially lower than its cost of external finance, internal and

external funds are no longer perfect substitutes. As a result,
realized investments are sensitive to the availability of cash.
Accordingly, a negative or nonsignificant cash flow coefficient
is interpreted as signifying perfect capital market conditions.
However, such a conclusion is questionable since a zero or
nonsignificant cash flow sensitivity could also be a result of
SBCs. Moreover, the existence of SBCs farms may also dilute
the impact of financial constraints on farms in the same sample.
Here, we try to overcome this problem of inference by choos-
ing appropriate sample selection criteria when estimating our
econometric model. In so doing, we face the challenge that a
model designed to test the presence of credit constraints has to
simultaneously cope with SBCs.

The remainder of the article is organized as follows. In the
second section, we provide some background information on
investment and finance in Ukrainian agriculture. The third sec-
tion develops a structural model of investment using a Euler
equation approach. Thereafter, this model is applied to three
Ukrainian regions representing agricultural production under
various environmental and economic conditions. Data and es-
timation methods are discussed in the fourth section. The fifth
section presents the empirical results, whereas the final section
discusses the relevance of our findings in understanding the role
of financial constraints in lagging transition economies.

2. Investment and financing in Ukrainian agriculture

The agricultural sector still makes up a considerable part
of the national economy in Ukraine, with respective shares in
GDP and employment of about 11% and 10% (State Statisti-
cal Committee of Ukraine, 2006). The transition process in the
Ukrainian agricultural sector can be characterized by two main
phases of agricultural reform: from 1991 to 1999, dominated by
large Soviet-style enterprises, and after 1999, with many newly
established small- and medium-sized farms. Despite an increas-
ing number of emerging small farms, large enterprises, that is,
former state and collective farms, remain important because of
the land-intensive farming tradition in Ukraine, as well as the
government’s desire to maintain control over agricultural pro-
duction (Swinnen, 2006). The internal structure of large farms
often reveals the persistence of traditional central management
and organization features that have remained unchanged for
several decades.

The lowest level of investment in Ukrainian agriculture can
be observed in the pre-reform period between 1996 and 2000
(Table 1). This period showed a drastic decline in investment
of about 59% in the national economy and an 86% decline in
the agricultural sector. From 2000 onward, the absolute sum
of on-farm investment increased, though it reached only 32%
of the sum invested between 1991 and 1995. As economic de-
velopment has shifted toward the industry and service sectors,
the gap between agricultural and nonagricultural investment
should have increased. The current investment share of agricul-
ture in the national economy is hovering around the 5% level,
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Table 1
Investments in Ukrainian agriculture

Years National economy Agriculture Processing industry % of 1991-1995
Mio. UAH Mio. UAH Ratio Mio. Ratio National Agriculture Processing
UAH per ha (%) UAH (%) economy industry
1991-1995 30,316 4,853 116 16.0 1,726 5.7 100.0 100.0 100.0
1996-2000 12,462 690 16 55 756 6.1 41.1 14.2 43.8
2001-2005 28,761 1,542 37 5.4 2,408 8.4 94.9 31.8 139.5

Notes: Monetary values are given as an annual average in the national comparison prices, developed and introduced by the State Statistical Committee of Ukraine,
reference year is 2000. UAH is the abbreviation for the Ukrainian currency, with 1 USD = 5.05 UAH (National Bank of Ukraine, 2008).
Source: Institute of Agricultural Economics of Ukraine (2005), own calculations based on data from the State Statistical Committee of Ukraine (2006, 2007).

compared to 16% at the beginning of the 1990s. However, the
level of on-farm investment per hectare of agricultural land is far
from optimal when compared to Western standards, and thus a
huge demand for modernization and rationalization investments
is present. For example, Morton et al. (2005) assess the total
obsolescence of assets in Ukrainian agriculture at about 80%.
The question thus arises whether low investment rates result
from weak competitiveness and lacking human capital (Lis-
sitsa and Odening, 2005), or whether financial constraints may
be a major factor influencing the farms’ investment behavior.
Kobzev et al. (2004) report that equity capital, though in-
adequate, provides about 80% of the agricultural enterprises’
financial resources. Between 1991 and 1999, bank credits to the
agricultural sector were often replaced by so-called commercial
credits, that is, prolonged obligations to suppliers, customers,
and the state (Sedik et al., 2000). Later, the government sup-
ported large farms by writing-off old debts, state orders, and
state commodity credits. During the 2000s, bank loans have
contributed about half of the external financial resources re-
ceived by agricultural enterprises, with the remainder being
credits from input suppliers, the processing industry, leasing
companies, credit unions, and other corporate and private en-
terprises (Chapko, 2003). Since 2000, the state has subsidized
interest rates for agricultural bank loans, primarily on a “first-
come-first-served” basis. Agriculture currently receives about
7% of the total bank loan volume in Ukraine compared to 18%
at the beginning of the 2000s (Table 2). Between 2000 and

Comparing the figures of investments per hectare and loans per
hectare, one might be tempted to conclude that available loans
are sufficient for financing investments. However, only a small
part of the loans is used for investments, whereas the major
portion is spent on variable inputs. Chapko (2003) even states
that the issued loans cover only 50% of the credit demand for
variable inputs, and 2% for long-term debt. It should also be
noted that most of the long-term loans have a duration of one to
three years, which is much shorter than in developed Western
economies (Morton et al., 2005).

3. Modeling investment under financial constraints
3.1. Theoretical background

This section derives an investment demand function from the
first-order conditions of a firm’s dynamic optimization prob-
lem (Euler investment equation). The Euler equation comprises
the marginal productivity of capital and the cost of capital, in-
cluding the marginal adjustment costs of investing now and the
marginal costs of investing in the next period (Whited, 1992).
This marginal condition allows us to take into account financial
constraints expressed by increasing costs of debt in the case of
growing leverage (Bond and Meghir, 1994). Following Rizov
(2004b), we consider a firm that maximizes the following value
function:

oo

2907, the increase in borrowing has' been almost three times V, = max E, Z Osedyse |, (1a)
higher in the whole economy than in the agricultural sector. I, Ly e
Table 2
Agricultural bank loans in Ukraine
Years National economy Agriculture

Mio. UAH % of 2000-2001 Mio. UAH UAH per ha Ratio (%) % of 2000-2001
2000-2001 22,165 100.0 9,352 94 17.8 100.0
2002-2003 46,196 208.4 6,873 164 14.9 173.9
2004-2005 99,554 449.1 9,004 214 9.0 227.8
2006-2007 206,464 931.5 13,628 324 6.6 344.8

Notes: Monetary values are given as an annual average in the national comparison prices, developed and introduced by the State Statistical Committee of Ukraine,
reference year 2000. UAH is the abbreviation for the Ukrainian currency, with 1 USD = 5.05 UAH (National Bank of Ukraine, 2008).
Source: Own calculations based on data from the National Bank of Ukraine (2001-2008).
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subject to:

dy =m(K;, Ly, I;) —reDy—y + B, — g(By) — Ry, (1b)
d, > dj, (lo)
Ki=(1-80)K,—1+ 1, (1d)
D, =D, 1+ B, — Ry, (le)
B, > 0. (1f)

Herein, V; is the firm’s value function, d, is a dividend pay-
ment, that is, a private benefit, to the farm owners as defined
in Eq. (1b). m;(.) is the net revenues, K;_; is the beginning-
of-period capital stock, L, is a vector of variable inputs, I, is
an investment, and r, is an interest rate. D,_; is the beginning-
of-period debt, B, is new borrowing, and R, are repayments.
In what follows, the transaction costs g(B;), associated with
new borrowing (e.g., arrangement and commission fees), are
assumed to be proportional to the debt volume: g(B;) = y B;.
E, is an expectation operator, and the discount factor 6,, is
defined by:

T—1

l_[]/(1+rt+n)v VT >0
n=0

1, 7=0

@

Oy =

Maximizing the objective function (1a) is equivalent to maxi-
mizing the expected present value of farm profits. Equation (1c)
introduces a floor, d;, to the dividends. This floor is comparable
to a minimum consumption level in a family farm. Setting d;

()
0 _
—(1— 3)@ — -y
0l arm, o,
X1 al, X28K,

equal to zero means that shareholders are unwilling to grant
money to the firm. Equations (1d) and (1e) describe the motion
of capital and debt, respectively. Therein, § is the depreciation
rate of capital. The nonnegativity constraint (1f) rules out finan-
cial investments at interest rate r,. Considering K;_; and D,_;
as state variables, the maximization function given in Eq. (1)
can be rewritten as a dynamic programming problem:

Vi(Ki—1, D) = max{m,(1 = §)K;_1 + I, L;, I;) — ri Dy

s

+ B, —yB, — R + 0, 11 E/[Vi1((1 = 6)

X Ki—1+ 1, Dy + B, — R}, 3)

o, l+r—y\ om +e
— | ——— ) = +¢
a1, 1—y Joak,
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subject to:

(1 —-=8)Ki v+ 1, L, ;) —rDi_1 + B, —yB, — R, > 3,,
B, > 0.

In Eq. (3), the expectation formation E, is conditional on
information at the beginning of period ¢. This implies that
t-dated variables in Eq. (3) are assumed to be certain, whereas
future variables are random.!

Bond and Meghir (1994) show that under perfect capital
market conditions, that is, if there is no transaction cost for bor-
rowing, the following Euler investment equation can be derived
from the first-order conditions of problem (3):

T4 41 a7, o,

—(1 =801 YA 3_1, - 3_K, + &+1,
where ¢, is an expectation error term. Therein, the left side
expresses the shadow value of an additional unit of capital in
t + 1 discounted back to its value in #, and the right side contains
the marginal costs of investing in an additional unit of capital
int.

In what follows, Eq. (4) serves as a benchmark model. De-
riving a Euler investment equation that accounts for capital
market imperfections is more complicated, because an unob-
servable Lagrange multiplier for the borrowing constraint in
Eq. (3) comes into play. It is important to distinguish two bor-
rowing regimes: In the first situation, no borrowing constraints
apply and hence the Lagrange-multiplier is equal to zero. This
situation can be assumed to hold if borrowing in two consec-
utive periods can be observed (B; > 0 and B,;; > 0). Firms
receiving new loans in consecutive periods are classified a pri-
ori as financially unconstrained.? If, on the other hand, firms do
not receive loans, borrowing constraints potentially exist. Firms
falling in this second regime are termed a priori financially con-
strained. The Euler investment equations for these two regimes
can be expressed as

“

if B, >0,B;41 >0 (5a)

+z2(X)+ ¢, otherwise. (5b)

! Our model does not mention the sources of uncertainty. Modeling a specific
type of uncertainty is beyond the scope of this article as it would lead to a
stochastic control problem and complicate the derivation of the investment
demand functions. For an empirical analysis of the impact of uncertainty on
investment demand, we refer the reader to Hinrichs et al. (2008). Neither do we
make an explicit assumption on the risk preferences of farmers. Maximizing the
expected present value of dividends suggests risk neutrality, but risk aversion
could be captured by using an appropriate risk adjusted discount rate.

2 Note that this formulation only takes into account credit rationing of type
II following Keeton (1979), that is, credit applicants either receive credit or do
not. Credit rationing of type I, that is, quantity rationing, which may also exist
in Ukrainian agriculture, is not captured. A reviewer suggested introducing
an upper limit for the new borrowing to address this kind of capital market
imperfection. However, we cannot uncover a way to estimate this phenomenon
empirically because we are unable to distinguish constrained and unconstrained
farms with the data at hand.
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The expression for the unconstrained regime Eq. (5a) is de-
rived in the Appendix and can be regarded as a generalization of
Eq. (4) in the case of positive transaction costs (y > 0). Expres-
sion (5b) represents the constrained financial regime. Herein, x|
and x, are arbitrary parameters which differ from those “”l’_—’_y
in Eq. (5a). These parameters cannot be derived from the first-
order conditions of problem (3), as the Lagrange multiplier for
the borrowing constraint is not equal to zero in this case. More-
over, Eq. (5b) is complemented by a function z(.) of a vector X
of state and other exogenous variables that represent the differ-
ence between the two financial regimes. Problems (4) and (5),
respectively, form the basis of the empirical model, which tests
for the presence of capital market imperfections.

3.2. Empirical specification

For the empirical specification of the firm investment model,
we define the net revenues function 7,(.) as follows:

= p F(K;, L) — p,GU;, Ky) — w, L — P;IIt’ (6)

where w; is the price of variable factor inputs, p; is the output
price, and p! is the price of investment goods. F(K,, L,) is
assumed to be a linear homogeneous production function with
constant returns to scale. G(I;, K;) is a quadratic adjustment
cost function, which is linearly homogeneous in investment
and capital:

a, f>0. @)

2

a (I

G(Iz’ Kz) = E <? - ﬁ) K;,
t

Herein, « is an adjustment cost parameter and f is a “nor-
mal” rate of investment (Whited, 1992). This functional form
does not refer to the possible irreversibility of investment de-
cisions and builds on the assumption that firms minimize their
adjustment costs if B is close to the average investment—capital
ratio. Actually, adjustment costs reflect a variety of factors that
are difficult to measure directly. These factors may include:
learning costs of new technologies, disruption costs during in-
stallation or dismantling of new or replacement capital, delivery
lags, as well as the lack of secondary markets for used capital
goods.’

As the output function Y (K, L,, I;) = F(K;, L;)—G(I;, K;)
is also linearly homogeneous, it follows that:

o _ —ap, LA aBp; — pl. (8a)
a1, K/, !

3 The use of a quadratic adjustment cost function for capital is a stan-
dard assumption in the neoclassical investment-modeling framework (see, e.g.,
Summers, 1981). However, there is an intensive debate about the appropriate-
ness of this assumption. Abel and Eberly (1994) introduce a more general class
of adjustments costs functions showing nonconvexities and discontinuities. This
choice allows for an explanation of lumpy investments and the irreversibility of
investment decisions. Nevertheless, we believe that the assumption about con-
vex adjustment costs is reasonable for our analysis since further on we focus
on positive investments.

a7, Y F (L
ok, " ((?), ¥ (E)Z)
1\?2 I
+ap; <E>, —aBp; <E>t~ (8b)

Furthermore, the marginal product of variable factors 0 /0 L
is approximated by w, / p,, without specifying a parametric form
of the production function. The first term in Eq. (8b) expresses
the relative operating profit, which highly correlates with the
relative cash flow (CF). Combining expressions (8a) and (8b)
leads to the following equation:

I 1 1+B (1 1 [(1\?
_ — 1— —_ ) = _
<K>1+1 ﬂ ( ¢t+1> * ¢t+l (K)t ¢t+1 (K)t

() g ©
adii K ' a¢z+1l e

where ¢,+1 = pry1/p:/((1 —=8)/(1+r,))and J, = l/pt((r,ptl +
(p! — pl., +6p].1))/(1 +r))). The factor ¢, denotes a firm-
specific real discount factor on new investment, and J; reflects
the Jorgensonian user (opportunity) costs of capital.* As we do
not attempt to estimate J; directly, this term can be replaced in
the empirical equation by firm- and time-specific effects. Fur-
thermore, we consider two additional variables in the model
specification. The first is the output—capital ratio, which has
been eliminated from the Euler equation assuming perfect com-
petition and constant returns to scale. Introducing the output—
capital ratio controls for imperfect competition and nonconstant
returns to scale. Following Bond and Meghir (1994), we also
include the squared debt-to-capital ratio, which accounts for
the inseparability of investment and borrowing decisions in the
case of imperfect capital markets. This can be motivated by
the increased bankruptcy probability of leveraged farms and a
nonzero bankruptcy cost. These modifications lead to the em-
pirical Euler equation:

(%), =m0 (%), += (%), (%)
— = by 1 2| = 3| —
KJ, K )i K )i K ]

+b(Y) +b(’))2 st
4| — 5\ — qi + 8t T &,
K i,t—1 K i,t—1

(10)

where (I/K);; is the investment—capital ratio of the firm i in
the period t. (CF/K);,_; represents the lagged cash flow—
capital ratio, (Y /K), ,—; is the lagged output—capital ratio, and
(D/K )1'2,1*1 stands for the lagged squared debt-to-capital ratio.
q; and s, reflect farm- and time-specific effects, respectively,
and g;, is an i.i.d. composite error term.

Under the null hypothesis of perfect capital markets, it can be
shown thatif 8 > Oand ¢;1; < l,thenb; = (1+8)/¢;+1 > 1,

4 The user cost of capital can be interpreted as the minimum required rate of
return of an investment project, which depends on interest rates, inflation, and
depreciation (Jorgenson, 1963).
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if ¢y1 < 1, then by = —1/¢;y; < —1, and if ¢ > 0 and
¢rv1 < 1, then b3 = —1/a¢,+1 < 0. As indicated earlier, we
expect by = 0 under perfect competition and constant returns
to scale. The coefficient of the debt variable is expected to be
zero under perfect capital markets (bs = 0) and positive in the
case of significant bankruptcy costs of debt (bs > 0).

The theoretical model implies that under perfect capital mar-
ket hypothesis, a farm can raise as much finance as desired at
a given level of capital costs. In the empirical model, financial
constraints manifest themselves in the sensitivity of investment
to measures of internal finance. In the case of developed market
economies, a low cash flow sensitivity of investment (b3 < 0)
is usually interpreted as evidence of perfect capital markets. In
transition countries, however, this conclusion is not stringent
(see, for instance, Maurel, 2001). The reason is that in a soft fi-
nancial environment, even unprofitable firms may be provided
with credit. This provision of money allows for the realiza-
tion of investments independent of cash flow. As a result, these
firms exhibit a lower cash flow sensitivity of investment, which
translates into a nonsignificant cash flow parameter in the Euler
equation. That means a nonpositive cash flow parameter may in-
dicate the presence of the SBCs phenomenon rather than perfect
capital market conditions. Accordingly, a significant sensitivity
of investment with regard to cash flow (b3 > 0) may reflect the
process of budget constraints’ hardening, or binding liquidity
constraints.’

Directly modeling SBCs is hampered by the complexity of
the SBCs phenomenon. Many SBCs sources and impacts are
discussed in the literature. First, one strand of literature refers
to the altruistic behavior of the political system (Kornai et al.,
2003). Given that local governments believe in the advantages
of large-scale agriculture, they may use their access to resources
and authority mechanisms to favor large farms. Another strand
of the literature refers to SBCs as a dynamic commitment prob-
lem (see Dewatripont and Maskin, 1995). The source of the
commitment problem is sunk costs. That is, when creditors
decide whether or not to refinance a defaulting debtor, the ini-
tial investment is sunk. The latter prevents the creditor from
refusing to refinance a debtor whenever this debtor is ex post
loss-making. Moreover, some authors refer to the concept of
creditor passivity. According to Mitchell (2000), SBCs are cre-
ated by passive creditors (which rollover and refinance debt in
default to hide their own financial difficulties). This can result
in refinancing of nonviable firms. Regarding this complexity, it

3 This interpretation may be disturbed by additional impacts of the cash flow
on investments. For example, a large cash flow may be regarded as an indicator
of high (expected) marginal productivity of capital and thus of investment
opportunities. Gomes (2001) points out that a significant cash flow variable
does not necessarily account for financial frictions, but might rather be the
result of an inappropriate model specification. Moreover, Kaplan and Zingales
(1997) note that the cash flow—investment relationship may be nonmonotonic
because of the different levels of the cost premium for external funds. However,
Bond et al. (2003) acknowledge that the danger of misinterpreting the impact
of the cash flow is lower in structural models (e.g., Euler equation models) than
in reduced form models (e.g., simple accelerator models).

is difficult to establish a clear relationship between the presence
of SBCs and the farm’s financial strategy.

Accounting for the investment—financing relationship in a
simple linear fashion as in Eq. (10) is obviously inadequate be-
cause of the nonlinearity implied by the two financial regimes
in Eq. (5). Besides the borrowing farms that are considered as
a priori unconstrained, a considerable part of those farms do
not receive loans and thus should face a different sensitivity of
investment demand to the capital structure. Thus, we split the
total sample into two subsamples according to their financial
status as in expression (5). A difficulty arises from the fact that
it is almost impossible to identify the exact years during which a
firm is constrained. In other words, it is difficult to differentiate
between the firm-specific effects on investment and the effects
of financial constraints (Kaplan and Zingales, 1997), which
requires determining exogenously the premium on external fi-
nance, and furthermore, whether a firm is confronted with more
or less severe market imperfections. A remedy for separating
the impact of the financial constraints is to use the indicator
for the availability of external funds, that is, the financial sta-
tus, as a time-specific dummy variable, X. This variable equals
one when no new borrowing is present, and zero otherwise.
The dummy interacts with the other variables from Eq. (10) for
the constrained regime and expresses the difference between
the two financial regimes. This leads, in turn, to the final esti-
mation model:

(1), o), oo 5, ()
K it K i,t—1 K i,t—1 K i,t—1
), e ()
K it—1 K i,t—1
+beX* <i>2 + b X (g)
K i,t—1 K i,t—1

Y
+bgX* (E) +qi + 5+ Eis- (11)
it—1

4. Data and estimation methodology

Our empirical analyses are based on data provided by the
State Statistical Committee of Ukraine. This is an unbalanced
panel data set collected from 700 agricultural enterprises in
three Ukrainian regions (oblasts) between 2001 and 2005. We
examined 3,426 observations from Zhytomyr, Cherkasy, and
Mykolayiv oblasts, which represent different natural and eco-
nomic zones of agricultural production. The Zhytomyr region
is located in the northern part of the country, the Cherkasy
region is in the central portion, and the Mykolayiv region is
in southern Ukraine. Controlling for outliers reduced our sam-
ple from 700 to 636 farms and 3,136 observations of negative,
zero, and positive investments. Outliers are defined as follows:
(i) the debt/equity levels and/or the capital stock are negative;
(ii) the capital accumulation equation is not consistent; (iii) in-
vestments exceed the beginning-of-period capital stock more
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than two times, implying that the investment—capital ratio is
larger than two; and (iv) the cash flow—capital ratio is larger
than five. A few special farm types, for example, mainly peren-
nial crop production, have been excluded from the analyzed
sample. Moreover, in line with the common rules applied in
the investment literature we remove all observations from the
data sample that are below the 1%o and above the 99%o of
the (squared) investment rate, cash flow rate, output rate, and
squared debt rate.

Our choice of regions under consideration aims to discover
main regional disparities across the country and thus to cre-
ate a representative data sample. Thereby, some differences in
size of farmland can be observed.® However, those are rather
regional-specific and do not contradict the assumption of farm-
size homogeneity within the regional farm groups. On average,
corporate farms in the south and central Ukraine are larger
than those in the north. The mean farm size is 1,040 ha in the
Zhytomyr region, 1,257 ha in the Cherkasy region, and 1,608
ha in the Mykolayiv region. The overlap in sizes is more pro-
nounced for the Cherkasy and Mykolayiv regions. This fact
can at least be partially explained by local natural conditions
and respective farm specializations. Farms in the Zhytomyr re-
gion are mainly livestock and mixed producers (42% and 41%),
whereas those in the Mykolayiv and Cherkasy regions are plant
producers (95% and 61%). The stylized picture of an average
farm in our data sample depicts a farm with plant or mixed
production. Existing differences with respect to farm size and
production structure between regions can be further taken into
account by means of dummies in the investment equation.

The variables for econometric estimation are calculated from
the farms’ annual balance sheets and income statements. Gross
investments are defined as the difference between net capital
stock (fixed assets) at both the end and the beginning of a
year, plus depreciation. Cash flow is calculated as the sum
of pre-tax profits and depreciation expenditures. The output
measure is based on the value of real sales, and the borrowing
level is calculated as the annual sum of new long-term and
short-term loans. All variables are normalized by the value of
capital stock and deflated by the respective price indices for
industry goods and agricultural products. Unfortunately, we
could not obtain the regional price indices to cover financial
characteristics of different oblasts. We expect, however, that
those will be reflected in farm-specific effects.

Note that farmland is not included in the capital variable be-
cause Ukrainian farm balance sheets do not display any value
for land. Disregarding this production factor reflects the lack
of an agricultural land market in Ukraine, which could provide
such values. It is unquestionable that land is an important pro-
duction factor which, in general, may influence the investment
demand. For example, shifts in technologies at threshold firm

6 Our sample counts for about 5% of Ukrainian large (commercial) farms,
which are successors of the former socialist farms. In total, commercial farms
use more than 50% of the agricultural land in Ukraine when producing about
40% of the agricultural output.

Table 3
Summary statistics of farms with positive investment observations (529 farms,
2001-2005)

Variable Mean Standard deviation Minimum Maximum
(I/IK), 0.1583 0.2374 0.0010 1.5837
(CFIK); 0.2222 0.3749 —1.0827 3.0732
(YIK); 1.2503 1.2957 0.0139 9.9358
(DIK); 0.0513 0.1405 0.0000 1.8581

Source: Own calculations.

sizes may occur. Nevertheless, we are confident that our results
are not heavily biased due to disregarding land in the capital
stock. First of all, in contrast to market economies, land is still
not collateralizable in Ukraine and thus does not have a direct
impact on loan access. Second, buying or selling land is (offi-
cially) impossible in Ukraine. This means investments in land
do not take place. Finally, and most importantly from a practical
point of view, farm size is rather homogeneous in our sample,
at least within a region.

Between 2001 and 2005, many observed farms carried out
negative investments. However, we concentrated our analysis
on nonnegative investment observations because we believe
that financial constraints are more relevant for investing than
for divesting farms. This leaves us with 1,437 observations
from 529 farms, or 46% of the total sample. The unbalanced
panel data set allows us to switch between financial regimes
and obtain robust econometric results (generalized method of
moments (GMM) estimates) for a minimum of two consecutive
annual observations. Table 3 contains the summary statistics for
these farms. The presented variables from Eq. (10) reveal large
differences between their minimum and maximum values. For
example, a maximum investment rate of about 1.6 implies that
farms invest even more than the current level of capital stock.
This dimension of capital adjustment, which signifies the great
need for economic performance to catch up, is enormous com-
pared with developed market economies. At the same time, a
maximum debt rate of 1.9 indicates that highly indebted farms
exist which are not going bankrupt and which continue to oper-
ate. The latter may be indicative of a soft financial environment
(i.e., SBCs).

The primary credit sources for the analyzed Ukrainian farms
are bank loans with a typical credit period of one year. Aver-
age annual interest rates between 2001 and 2005 vary between
17% and 25%. A priori all farms have the opportunity to ob-
tain loans at a government-subsidized interest rate during the
observed period. We suspect that there is no systematic bias of
parameter estimates in the investment demand function, which
could result from the possible deviations within a few credit
contracts. All in all, the contract terms across farms have been
rather homogeneous (e.g., relatively high interest rates, short-
term contracting, and high collateral requirements in the form
of agricultural machinery, equipment, and/or crops in the field).

Because our whole sample includes negative investments,
that is, censored data, a sample selection bias may arise. We deal
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with this problem by applying Heckman’s two-stage estimation
(Heckman, 1979). The first step consists of estimating a Probit
(selection) equation for 636 farms, which yields the probability
of investing or not. From the probabilities, the inverse Mills ra-
tio A can be calculated for each observation. The second step is
then to run a linear regression model for the investment volume
that includes the inverse Mills ratio as an additional variable.
The following specification of the selection equation was cho-
sen: The first set of explanatory variables includes those from
Eq. (10) which determine the size of investment. The second
set of regressors also uses twice-lagged variables that determine
investment adjustments in period ¢ — 1 and are, by assumption,
uncorrelated with the error term in period ¢ (Polder and Verick,
2004). In fact, these instrumental variables improve the quality
of Probit estimates by considering the possible endogeneity of
the once-lagged regressors.

Moreover, to analyze the impact of farm specialization, size,
organizational form, and regional location, we introduce corre-
sponding dummy variables as additional regressors. For farm
specialization, we define three dummies (plant, livestock, or
mixed production) according to the share of the average farm
output from the respective branch. Three dummies are used
for farm size (large, medium, and small) based on the relation-
ship between the farm’s and the region’s average capital stock
and output. Across the organizational forms, we distinguish
between private enterprises, limited liability companies, joint
stock companies, and other organizational forms. For regional
location, dummies for three oblasts (Zhytomyr, Cherkasy, and
Mykolayiv) are used.

Further, we introduce the inverse Mills ratios from the Pro-
bit (selection) equation into the Euler investment equation
and estimate a dynamic linear regression for 529 farms with
positive investments. To remove individual specific effects in
our dynamic panel data set (which have been indicated by a
Sargan-difference test), we apply the GMM estimator.” The
first-differenced GMM estimator (Arellano and Bond, 1991)
is based on removing individual effects and then performing
a modified instrumental variables procedure. This estimation
method requires the validity of crucial assumptions regarding
the absence of a second-order autocorrelation of the error terms
(Ag; ). Because the once-lagged regressors are correlated with
the disturbances, their second- and higher-order lags are valid
instruments for equations in differences.

An improved GMM estimator, system GMM (Blundell and
Bond, 1998), also uses the respective lagged differences as
instruments for the level equations. The latter significantly im-
proves the results in the case of weak initial instruments and
short panels. As our data set covers a relatively short time pe-
riod, we expect the system GMM estimator to provide more
satisfactory results. This can be confirmed by the Hansen (Sar-
gan) test for overidentifying restrictions, which proves the or-
thogonality conditions for instruments involved in the GMM
estimation. Actually, we tested different sets of instruments; the

7 Econometric estimations are carried out with STATA 9.

most satisfactory results in terms of test statistics were obtained
when using second- and third-order lags from the endogenous
regressors, as well as first- and higher-order lags from the ex-
ogenous regressors specified in Eqs. (10) and (11). Among other
variables, the X-regressors from Eq. (11) are also instrumented
using their respective lags. Additionally, we test the sample
for the absence of second-order autocorrelation.® Where pos-
sible, we consider the estimated GMM coefficients, which are
not corrected for heteroscedasticity (first-step GMM), to avoid
the possible distortion of standard errors. In all estimations,
time dummy variables are included to control for time-specific
effects. Besides the model specification for the whole sample
described by Eq. (10), we also estimate the model from Eq. (11)
with different financial regimes.

5. Results and discussion

Table 4 presents the results for the selection equation. A like-
lihood ratio test for the joint significance of regressors performs
at the 5% level for both specifications, with and without instru-
mental variables. However, the P-value of the likelihood ratio
test for independent estimates from the Probit equation, and
from the linear regression, improves from 0.06 to 0.01 when
using instruments. As this improvement implies the plausibility
of the two-step Heckman procedure, we concentrate further on
the results from the specification with instrumental variables.
The marginal effect (elasticity) of the cash flow variable sup-
ports the hypothesis that the availability of internal funds has
a significant positive impact on farms’ decisions of whether or
not to invest. The significance of the debt variable also reveals
that investment and financing decisions cannot be separated.
The dummies’ coefficients indicate that large-sized farms and
farms with mixed production are more apt to invest. Moreover,
joint stock companies and farms that are located in Central and
Southern Ukraine (Cherkasy and Mykolayiv regions) also show
a higher probability to invest.

Tables 5 and 6 depict the results of the second-stage estima-
tion. We report only those system GMM estimates that provide
more satisfactory results. The overidentifying restrictions as-
sociated with the empirical investment model are not rejected
by the data. We start by interpreting the results for the entire
sample without selection for the financial status (Table 5). The
most important consideration in our context is the positive and
significant parameter estimate of the lagged cash flow, which
confirms strong financing—investment relationships across the
farms and, therefore, capital market imperfections. The small
parameters of the squared investment term indicate that under
unstable macroeconomic conditions (nontransparent agricul-
tural policy, high inflation rates, price fluctuations, etc.) farms
use large discount rates in investment planning (¢, > 1).°

8 For details on the test for second-order autocorrelation, see Arellano and
Bond (1991).

Bond and van Reenen (2003) argue that the unobserved heterogeneity of
the real discount factor on the new investment, ¢, complicates the parameter
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Table 4
Parameter estimates of the Probit investment regression (636 farms, 2001-2005)

Variable Without instruments With instruments
1K) 0.0979 0.0619
(0.0839) (0.0858)
[0.0402] [0.0262]
/K2, 0.1497* 0.1254
(0.0782) (0.0794)
[0.0588]* [0.0493]
(CFIK) -1 0.4713** 0.3763***
(0.1052) (0.1104)
[0.19097*** [0.1533]***
(YIK);— 0.2193** 0.2329***
(0.0326) (0.0396)
[0.0879]*** [0.0940]**
(D/K)?, 0.6941* 0.7154*
(0.4260) (0.4166)
[0.2669] [0.2761]*
(IIK);—2 0.1846**
(0.0848)
(I/K)?, 0.0824
(0.0782)
(CFIK);—2 0.2824***
(0.1094)
(YIK)—2 —0.0579
(0.0378)
(D/K)?, 0.6933**
(0.3414)
Mixed specialization 0.1135** 0.1118**
(0.0574) (0.0574)
Joint stock company 0.1351* 0.1400*
(0.0793) (0.0795)
Cherkasy region 0.4269*** 0.3539***
(0.0611) (0.0685)
Mykolayiv region 0.3823%** 0.40927***
(0.0676) (0.0622)
Lambda —0.0489** —0.0585**
(0.0196) (0.0174)
Pseudo R? 0.088 0.092
LR test 1 0.000 0.000
LR test 2 0.064 0.011

Notes: Standard errors are reported in parentheses, while ***, **_ and * denote

significance at the 1%, 5%, and 10% level, respectively. Marginal effects for
regressors are given in brackets. LR test 1 is the likelihood ratio test for joint
significance of regressors. LR test 2 is the likelihood ratio test for the inde-
pendence of estimates from the Probit regression and the linear regression on
initial variables.

Source: Own calculations.

Small and nonsignificant positive coefficients of the output—
capital ratio do not contradict the assumption of perfect com-
petition on agricultural product markets in Ukraine or constant
returns to scale for the model specification without the debt
variable. Including the debt-to-capital ratio improves the model
fit as indicated by the value of the Hansen (Sargan) test. The
coefficient on this variable is positive and significant, reflecting

estimation in the Euler investment equation. This heterogeneity in ¢ can reflect
the differences in the structure of capital assets used by different farms, or the
differences in the required rates of return.

Table 5
GMM estimates of the Euler investment equation without sample selection (529
farms, 2001-2005)

Variable Parameter Without debt With debt
variable variable
(I/K);—1 by 0.4705*** 0.5336™**
(0.0874) (0.0763)
/K2, by —0.3384*** —0.3495%**
(0.0582) (0.0521)
(CFIK);—1 b3 0.0858*** 0.0874***
(0.0225) (0.0209)
(YIK);— by 0.0191 0.0315***
(0.0145) (0.0127)
(D/K)?_, bs 0.1931%*
(0.0241)
my test 0.224 0.441
Hansen (Sargan) test 0.048 0.094

Notes: Standard errors are reported in parentheses. All equations include time
dummies, while *** denotes significance at the 1% level. The P-values of the
‘Wald test for joint significance of regressors are not higher than 5%. The m test
is the test for absence of second-order autocorrelation, and the Hansen (Sargan)
test is the test for overidentifying restrictions.

Source: Own calculations.

a strong relationship between the investment volume and the
availability of external financing.

However, the estimated general specification of the Euler
investment equation does not account for different financial
regimes which imply the unequal sensitivity of farms’ invest-
ments to financial restrictions. To separate the impact of the
financial constraints, we apply new borrowing as an indica-
tor for the two regimes. Because the level of new borrowing
is implicitly incorporated in the debt-to-capital ratio, there is
no need to keep the latter variable in the specification with a
sample separation. The effect of an ex ante sample separation
into the financial regimes is examined in Table 6. Three differ-
ent criteria are used to separate the entire sample into a priori
unconstrained and constrained subsamples. The first two sam-
ple selection criteria have been suggested by Rizov (2004b).
According to the first criterion, farms are considered as uncon-
strained if borrowing occurs in at least two consecutive years;
27% of the observations belong to this subsample. According
to the second criterion, farms are unconstrained if they borrow
in two consecutive years and show nonnegative profits at the
same time; 17% of the observations fall into this group. From
the second and third column in Table 6, we find significantly
positive parameters for the cash flow variable. This finding con-
tradicts the hypothesis that financial constraints are not present
in this group and hence investment decisions are independent
from the availability of internal funds. Even more striking is the
negative cash flow parameter for the constrained subsample in
the case of the second selection criterion.

How can these unexpected findings be explained? Kaplan
and Zingales (1997) argue that there may be different reasons
why the positive correlation between cash flow and investment
is weak or nonsignificant in the a priori constrained subsample.
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Table 6

GMM estimates of the Euler investment equation with sample selection (529 farms, 2001-2005)

Variable Parameter First criterion Second criterion Third criterion
Unconstrained subsample
With borrowing With borrowing and With borrowing and
nonnegative profits negative profits
(IIK); -1 by 0.4541% 0.4582*** 4.2233*
(0.0451) (0.0459) (2.5962)
(1/K),271 by —0.4130*** —0.4018*** —8.8191*
(0.0259) (0.0261) (4.2888)
(CFIK);—1 b3 0.1175%** 0.1507*** —0.9094***
(0.0064) (0.0058) (0.2562)
(Y/IK);— by —0.0016 —0.0078 —0.2928*
(0.0045) (0.0051) (0.1673)
Constrained subsample
Without borrowing Without borrowing + with Without borrowing + with
borrowing and negative profits borrowing and nonnegative profits
X (I/K); 1 bs —0.1697*** —0.1666™** —4.4048*
(0.0588) (0.0602) (2.7136)
X>x<(l/l(),271 b 0.2447%%* 0.2026*** 8.7253*
(0.0377) (0.0366) (4.3376)
X* (CFIK); - by 0.0047 —0.0255** 0.9369***
(0.0138) (0.0122) (0.2181)
X* (YIK); - bg 0.0025 0.0137*** 0.2706*
(0.0043) (0.0046) (0.1579)
my test 0.303 0.229 0.052
Hansen (Sargan) test 0.178 0.117 0.999

Notes: Standard errors are reported in parentheses. All equations include time dummies, while ***, **_ and * denote significance at the 1%, 5%, and 10% level,
respectively. The P-values of the Wald test for joint significance of regressors are not higher than 5%. The mj test is the test for absence of second-order autocorrelation,

and the Hansen (Sargan) test is the test for overidentifying restrictions.
Source: Own calculations.

First, one should note that farms in the a priori constrained
group have lower investment rates than those in the uncon-
strained group (0.15 and 0.18, respectively). Because relatively
small amounts of credit are required for the investment expen-
ditures, the role of cash flow as a proxy for net worth (collateral)
is questionable. Profits, being a considerable part of cash flow,
may not play a crucial role for investment decisions when they
are used to cover variable costs, are used for dividend payments
between managers, or are even used for social consumption.
In contrast, a priori unconstrained firms invest more, on aver-
age, and therefore require additional capital volume for growth.
With regard to Hubbard (1998), if the capital demand can be
covered by debt capital, the availability of internal finance (vs.
collateral) is required. Hence, the role of cash flow is signifi-
cant at a higher level for the unconstrained subsample, which
is expressed in terms of a positive cash flow parameter in the
investment equation. Consequently, farms defined as uncon-
strained according to the second sample separation criterion
are in fact constrained because of an excessive demand for
capital. Thus, it seems questionable whether the two sample
selection criteria used by Rizov (2004b) are sensitive enough
to divide the farms into constrained and unconstrained financial
regimes. With respect to farms being constrained, when there
is no access to credit they must exhibit a demand for credit.
Farms without a credit demand are not really constrained, even
though they do not borrow. However, it is difficult to measure
the level of the farms’ real investment demand, which has to be

compared with the current state of financing across the a priori
constrained subsample. Also, it is challenging to distinguish ex
ante from the truly constrained and unconstrained farms which
receive credits in consecutive years.

As it is difficult to clarify specific financial goals for every
analyzed farm due to a lack of required qualitative data, we con-
centrate on the appropriate sample separation criteria for dif-
ferent financial regimes. We mentioned before that enterprises
in transition exhibit evidence of a high investment demand for
structural improvements, which is confronted with a low sup-
ply of funds in the underdeveloped capital markets. Therefore,
Ukrainian farms can be classified as potentially credit con-
strained in two cases. In the first case, a farm does not receive
credit at all, which coincides with the first sample separation
criteria. The second case occurs when a profitable farm does
not have sufficient credit access. Accordingly, the group of con-
strained farms should consist of those from the first case, plus
farms from the a priori unconstrained sample due to the second
sample separation criteria.

In addition to these explanations for positive cash flow sen-
sitivity, which can be found in the literature, we suggest using
a further and more sophisticated sample selection criterion that
takes into account the existence of SBCs. According to Schaffer
(1998), SBCs firms receive credits despite facing financial dis-
tress (irrespective of the various motivations and mechanisms
of SBCs). Our sample separation criterion for SBCs farms in
Ukraine is in line with this definition. For implementation, a
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definition of “financial distress” is required. Here we specify
this term by the occurrence of negative profits before taxes dur-
ing two consecutive years. This definition is somewhat arbitrary,
but in view of the general caution and reluctance of Ukrainian
banks in approving loans we believe it is not overly casual. Ad-
mittedly, such a selection criterion may ignore the presence of
SBCs for firms showing positive profits. However, we believe
that such cases are rare, because in the short-term providing
access to cheap capital primarily improves the liquidity of the
farm and not its profit.

Thus, the third criterion in our analysis is that farms with
negative profits and borrowing in two consecutive years face
SBCs. According to this criterion, about 10% of the obser-
vations belong to the unconstrained regime. When looking at
farms without credits, a large portion (44% of the total number
of farms or 60% of farms without borrowing) exhibits nonneg-
ative profits. These farms can be classified as “really financially
constrained,” as they potentially face binding liquidity restric-
tions in the form of credit rationing. Another portion of those
farms without borrowing (29% of the total number of farms or
40% of farms without loans) are nonprofitable. This nonprof-
itability may be a primary reason why banks do not consider
farms to be reliable borrowers in the case of lacking credit his-
tory. Thus, we classify those farms as “not really financially
constrained.”

The estimation results are depicted in the last column of
Table 6. The group of constrained farms in this case consists
of those without any borrowing and those that do borrow and
are profitable. As both types of constrained farms face a posi-
tive relationship between cash flow availability and amount of
investment, it is not surprising that the significant parameter of
the cash flow variable for the a priori constrained subsample is
higher than in the two previous cases. This also holds for the
(squared) investment—capital and output—capital ratios. Appar-
ently, the model is now able to differentiate better between two
financial regimes. The cash flow coefficient is negative in the
a priori unconstrained subsample and positive in the con-
strained subsample. The difference between the cash flow coef-
ficients in both subsamples are significant at a 5% level. Thus,
the empirical results of the finance—investment relationship con-
firm the SBCs hypothesis that a portion of the large Ukrainian
farms are in the unconstrained financial regime. Moreover, in
the unconstrained subsample, the negative coefficient of the
squared investment term is smaller than those from the first
and second estimations. In other words, farms from the third
subsample that are less affected by unstable macroeconomic
conditions use smaller discount rates in investment planning,
which is plausible for the case of SBCs. While unconstrained
farms reveal strong evidence for a soft financial environment,
the major portion of observed farms faces credit constraints.

6. Conclusions and implications for future research

In this study, we empirically analyzed the linkages between
financing and investment behavior of large Ukrainian farms. For

this purpose, the Euler investment equation, which is based on
the investment demand function of a farm, has been econometri-
cally estimated. The results confirm that financial variables sig-
nificantly influence farms’ investment. Moreover, we provide
empirical evidence of an imperfect capital market in Ukrainian
agriculture. These findings are not surprising. However, the re-
sults enable us to confirm the simultaneous presence of the
various forms of capital market imperfections. In fact, we can
distinguish between credit constraints and SBCs. This is of par-
ticular importance since the capital market imperfections have
completely different effects. For example, credit constraints
may appear as credit rationing or as an increase of credit costs
due to burdensome transactions in the credit market. Thus, prof-
itable investment projects cannot be realized, while SBCs farms
invest even though they are unprofitable. Our methodological
contribution is an attempt to show that the lack of differentiation
between capital market imperfections yields overlapped effects
of financing on investment and may therefore cause a misinter-
pretation of econometric results. On the contrary, appropriate
differentiation raises the level of financial constraints for prof-
itable farms with loan access, and the financial indifference of
investment can be shown for the SBCs farms.

What conclusions for (agricultural) policy makers can be
derived from our results? With respect to SBCs, it is often
argued that the large farm sector in Ukraine absorbs a consid-
erable share of labor under lacking employment alternatives in
economically underdeveloped rural areas. For Ukrainian agri-
cultural policy makers, large farms play the role of a social
buffer and are thus not permitted to be liquidated in the case
of serious financial problems. However, our hypothesis about
a soft macroeconomic environment (SBCs) is only supported
for about 10% of the observed farms. So we question whether
a hardening of SBCs would really cause a huge loss of work-
places in Ukrainian agriculture. We rather expect that certain
production factors of insolvent farms will be taken over, at
least partially, through step-by-step acquisition by more suc-
cessful agricultural enterprises. The government can facilitate
takeovers of the SBCs farms by profitable ones by tightening
financial constraints for weak enterprises, namely by reducing
randomly distributed subsidies, and by establishing and imple-
menting a bankruptcy law.

With respect to our empirical findings, the presence of credit
constraints in the Ukrainian agricultural sector is actually more
important than SBCs. Indeed, in our sample, 44% of farms are
profitable and yet do not have access to loans. A further 17% of
the analyzed samples are profitable farms with new borrowing,
which can, however, be classified as financially constrained.
Therefore, the group of farms with financial constraints repre-
sents about 61% of the total sample. This makes the extent of
capital market imperfections in Ukraine quite clear. The finan-
cial frictions lead to reductions in farms’ investment activity,
which in turn induces slower adjustment processes across farms
and delayed structural change in agriculture.

In this application, the SBCs phenomenon is captured via
the sample selection criterion, but more direct modeling and
testing of SBCs could be a promising direction for future
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research. Furthermore, the disadvantage of the chosen method-
ological approach is that it does not trace back to the exact
factors that cause binding liquidity restrictions of farms. The
observed positive cash flow sensitivity of the investment rate,
as well as the significant impact of the debt capital, actually
prove the existence of capital market imperfections. These may
also be implied by credit market disequilibrium, inefficiency
of the banking sector, or transaction costs due to asymmetric
information. Still, to fully answer this question, future research
is necessary.

However, it can be expected that many or even all of the men-
tioned reasons for capital market imperfections are present in
Ukraine (Chapko, 2003). Therefore, there are different starting
points with regard to how financial constraints may be reduced.
At the farm level, creditability has to be improved and signaled
to banks. The latter may be encouraged by making use of var-
ious activities that aim to reduce credit risks and the costs of
loan defaults, for instance, risk management and financial con-
trolling, and/or a personnel assumption of liability by members
of senior management. Other sources of external finance for
farms are direct investment and vertical integration within the
agribusiness sector. At the banking level, an efficient rating sys-
tem such as that found in Western European countries must be
developed to facilitate the selection of viable borrowers during
the credit approval process.
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Appendix: Derivation of the Euler investment equation

To solve the dynamic programming problem defined in
Eq. (3), the following Lagrangean function applies'°:

A=m((-8)K,1+1L,L,I;,)—r, 1D,y + B, —yB;
=R + 01 Et[Vig (1 — 8)Ki—1 + I, Dy + B — Ry)]
+u (A=K, 1+ I, Ly, ) — 1 Dy
+B, —yB, — R, —d,)+ MB,. (A.1)

Here, two Lagrangean multipliers (LM) are introduced. u; is
the LM on the minimum liquidity level, and A, is the LM on the
nonnegativity constraint for new borrowing. From first-order
conditions for variable factor inputs, investment, new borrowing
and introduced Lagrangean multipliers, the following equalities
hold:

o,
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t (+Mt)8L[

0, (A2)

10 This derivation follows Rizov (2004b).
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From the Lagrangean function, we apply the envelope theo-
rem for two state variables, K,_; and D;_;, giving:

Vi 07141
E|—|=—=(1-=8E,| A7
t|:3Kzi| ( ) z|:( +Ml+1)31:+1:|’ (A7)

Vi
E; [ aDH} =—E [+ u)d+r—y)—ra].  (A8)

Substituting Eq. (A.7) into Eq. (A.3) gives
0141 :|

—0i41(1 = 8)E; |:(1 + 1)

0141
o, o,
=— — —(1 — A9
( +,U«t)81t ( +MZ)3K, ( )

This equality supplements Eq. (4), which holds for the perfect
capital market through a liquidity constraint.
Similarly, after substituting Eq. (A.8) into Eq. (A.4)

A+ p)A—=y)+ A
=0 E [+ e )A +1 —y) + Al

From Eq. (A.9) and Eq. (A.10), it can be seen that the liquidity
constraint, u,, and the transaction costs for new borrowing, y,
are present in the case when the financial health of the firm has
any impact on its investment behavior.

The direct estimation of the model with transaction costs
is impossible because of unobservable Lagrangean multipliers
in Eq. (A.9) and Eq. (A.10). From conditions in Eq. (A.6), it
follows that A, = 0 when the firm optimally chooses a positive
borrowing in period ¢. Substituting Eq. (A.9) for (1 + p,) and
using Eq. (A.10) under rational expectations gives:

_ <(1 _gdmn <(1 +r-y) Mt )
01141 I—vy (=) A+ pg1)

(A.10)

a7, o, ,
x | — =g, A1l
(al, " 8K,)) b (1D
where ;| = (]j’;‘ is the modified expectation error term.

. . 1+l . . . .
Similarly, for a firm with optimal borrowing in the consecu-
tive period B;y1, A;+1 = 0. Hence,

—(1= 3)@ - _ I+tn—y)om
aly4y -y ol

l—l-r,—)/ 87-[[ , (AIZ)
< 1—'}/ aKt+gl+1'
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