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Abstract 

Using the BEEPS dataset on Eastern European and Central Asian firms, we investigate how the 
collateral requirements and the cost of credit expected by firms might discourage them from applying 
for credit. Based on the data we identify four reported discouragement reasons: (A) high probability of 
rejection, (B) high cost of credit, (C) high cost of application, (D) and other reasons. We develop a 
simple statistical model to derive the following set of predictions about the impact of expected collateral 
requirements and cost of credit on discouragement. First, collateral requirements and cost of credit 
should induce discouragement across all reported reasons. Second, higher expected collateral 
requirements and cost of credit should have a lower effect when the reported reason is (A). If the firm 
already fears rejection, a higher collateral requirement or a higher cost of credit should play little role. 
Third, collateral requirements should have a larger impact when the reported reason is (B). If the firm 
is discouraged by the high cost of credit rather than the fear of rejection, an increase in the expected 
collateral requirements becomes more significant as it may add the risk of rejection as an additional 
concern for the firm. We test these predictions using a multinomial logit model and we find robust 
evidence that supports all of them. 
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1 Introduction
A�rm’s ability to secure external �nancing hinges on its capacity to repay debt, which depends on

its �nancial health, pro�tability, governance, risk pro�le, and market conditions. In credit mar-

kets, especially for small businesses, lenders typically have less information than borrowers about

these factors. Such signi�cant information asymmetries imply that �rms may need to signal their

repayment capacity or align incentives with lenders—or both—to secure �nancing. Extensive

literature shows that loan contracts introducing collateral requirements can help mitigate these

asymmetries, thus enhancing �rms’ access to credit. Collateral serves two key roles. It provides an

incentive for borrowers to repay by securing the loan with a portion of their wealth, which can

be seized in case of default, and it acts as a signalling and screening device, allowing high-quality

borrowers to demonstrate their creditworthiness and improving their chances of obtaining credit,

and at more favourable terms.

Loan contracts o�ered by banks are �rm-speci�c, with di�erent banks proposing varying

terms to each �rm based on their own assessments following �rms’ application for credit. There-

fore, �rms only observe the speci�c terms of a loan, such as the cost of credit and collateral require-

ments—after applying to a particular bank. Before applying, �rms may have some information

about potential contract terms, but this information is often incomplete. In essence, �rms can

estimate the terms they might be o�ered, but such estimates are subject to uncertainty and a sig-

ni�cant margin of error.

In the presence of non negligible costs of application, such an uncertainty about the terms

of �nancing a �rm would be o�ered, if any, might discourage �rms from applying. That could

be the case even if the �rm would be, in principle, willing to obtain �nancing at the expected

conditions or, more generally, at favourable enough conditions. This leads to an expanded de�n-

ition of “discouraged borrowers” that builds on Jappelli (1990) concept. While Jappelli de�nes

discouraged borrowers as those who avoid seeking credit due to fear of rejection, we broaden the

de�nition to include �rms that are deterred not only by the fear of rejection but also by the un-

certainty about the contractual terms. That is, discouragement might be induced by the fear of

unfavourable �nancing terms rather than by the fear of rejection. According to such a broader

de�nition, in the presence of non-negligible application costs, discouragement becomes the out-

come of the �rm’s evaluation of many interacting factors including the cost of application, the

collateral requirements, the cost of credit, and all the other loan contract terms, as well as the pos-

sibility of being rejected. Importantly, �rms’ expectations about the loan contract they would be

o�ered, if any, not only a�ect discouragement directly but also contribute indirectly to the role

that other factors play, such as the cost of application, for instance. For instance, the expected

collateral requirements and the cost of credit a�ect the importance that a �rm attaches to the fact

that applying for a loan is costly when deciding whether to apply for a loan.

The goal of our paper is to provide an empirical estimation of the determinants of discourage-

ment based on the above logic based on BEEPS dataset on Eastern European and Central Asian

Firms. Speci�cally, we would like to identify how expected collateral requirements and cost of

credit shape �rms’ discouragement given that �rms consider such elements aswell as other factors,
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including the cost of application, when deciding to apply for a loan or not. To do so, we imple-

ment a simple theoretical framework to identify the concurrent factors that determine the �rm’s

decision to apply or not for credit when �rms are not fully informed about the contractual terms

they would be proposed by banks if applying.

We develop a simple statistical model whereby �rms estimate the cost of loans and collateral

requirements, two key elements of loan contracts, based on public information. Such estimates

feed into the determination of the expected net present value (NPV) of the decision to apply or

not for a loan. Such a NPV depends not only on the cost of credit and collateral requirements

but also on other elements, including the cost of application and the characteristics of the project

for which the �rm demands funds. According to the model, each factor a�ecting the NPV of the

decision to apply is a potential determinant of discouragement. The model also highlights how

�rms’ expectations regarding the cost of credit and collateral requirements in�uence the perceived

signi�cance of other factors, such as the cost of applying or the pro�tability of the project to be

�nanced, as potential sources of discouragement.

We map the discouraging factors identi�ed in the model to the information contained in the

BEEPS survey on the self-reported speci�c reason that, among other things, led a �rmnot to apply

for a loan. Based on that informationwe identify four reported discouragement reasons: (A) high

probability of rejection, (B) high cost of credit, (C) high cost of application, (D) andother reasons.

The model’s predictions are as follows. Collateral requirements and cost of credit should induce

discouragement across all reported reasons. Moreover, higher expected collateral requirements

and cost of credit should have a lower e�ect when the reported reason is (A). If the �rm already

fears rejection, a higher collateral requirement or a higher cost of credit should play a little role.

Third, collateral requirements should have a larger impact when the reported reason is (B). If the

�rm is discouraged by the high cost of credit rather than the fear of rejection, an increase in the

expected collateral requirements becomes more signi�cant as it may add the risk of rejection as an

additional concern for the �rm.

We test for such predictions using a multinomial logit model. Speci�cally, based on �rms’

answers collected in the 2006-2012 BEEPS data set about the reasons for not applying for a loan,

we provide empirical evidence on whether and how the loan-to-collateral ratio and the cost of

credit contribute to explaining �rms’ discouragement depending on the reason for not applying

for loans reported by �rms. We �nd that expected collateral requirements and cost of credit are

signi�cant determinants of discouragement across the four main reported reasons why �rms are

discouraged. Moreover, themagnitude of the e�ects varies across the four discouragement reasons

in a way that o�ers strong support to the model’s prediction. Expected collateral requirements

and cost of credit matter less when the �rm does not apply for credit because it fears rejection,

while collateral requirements matter more if the �rm is discouraged by the high cost of credit.

Our paper contributes to the literature by empirically assessing the multidimensional nature of

discouragement.

After Jappelli (1990), the notion of discouraged borrowers has gained attention in the con-

text of �rms’ access to external �nance and credit rationing (Cole and Sokolyk, 2016; Han, Fraser,

and Storey, 2009; Wernli and Dietrich, 2022). The existing evidence suggests that �rms’ discour-
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agement is indeed a pervasive phenomenon. Levenson andWillard (2000) document that in the

U.S., discouraged �rms are twice as prevalent as �rms that apply for credit and are rejected. Freel,

Carter, and Tagg (2012) provide similar evidence for UK �rms. According to ECB Data for the

Euro area, in 2016 �rms with a rejected loan application amounted to 2.5% of all �rms, against

6% of �rms discouraged from applying (Ferrando and Mulier, 2022). In the 2005-2016 SAFE

dataset, 12% of the �rms in need of external �nance are discouraged from applying (Ferrando and

Mulier, 2022). In the 2012-2016 BEEPS dataset, which contains �rm data from Eastern Europe

and Central Asia countries, �rms that did not apply for a loan account for 41.77% of those in

need of credit. Within the pool of �rms that need credit, rejected �rms account for 4.57% while

those that did not apply because they feared rejection account for 3.04%. The existing literature

that focuses on �rms’ discouragement compares discouraged and rationed �rms with respect to

�rms’ characteristics and their probability of being �nanced (Han, Fraser, and Storey, 2009; Freel,

Carter, and Tagg, 2012; Levenson andWillard, 2000; Ferrando andMulier, 2022). We contribute

to this literature by extending the notion of discouraged borrowers to all non-applicant �rms in

need of credit. In such a scenario, the discouragement of �rms becomes a multidimensional phe-

nomenon, taking into account not only the fear of rejection but also other factors related to the

fear of unfavourable �nancing terms.

The reminder of the paper is organised as follows. Section 2 introduces the theoretical frame-

work and Section 2.1 describes the empirical predictions. Section 3 describes the data and the em-

pirical setting. In particular, Section 3.1 reports the estimation procedure and Section 3.2 reports

the results. Section 4 concludes the paper.

2 Theoretical framework
We consider an environment in which there is uncertainty on the �rm-speci�c loan interest rate

ri and the minimum loan to collateral value ki demanded by the banks, with

ki =
Li
Ci

(1)

whereCi is collateral requested to �rm i andLi is the value of the related loan. We assume that ki
and ri depend on characteristics speci�c to �rm i according to the following bi-variate statistical
model

ki = γXi + εi (2)

ri = βZi + µi (3)

where

Xi = [xi,1, ...., xi,N ] (4)

Zi = [zi,1, ...., zi,N ] (5)
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are the vectors of the �rm’s speci�c characteristics that systematically a�ect the loan-to-collateral

value and the interest rate requested by the bank;γ = [γ1, ...., γN ] andβ = [β1, ...., βN ] are the
vectors of the associated parameters; εi and µi are random error terms that capture idiosyncratic

factors, which are independently and identically distributed across �rms with E(εi) = 0, and
�nite variance σ2i > 0. We call f(εi) and g(µi) the density functions of εi and µi, with f(εi) ∼
N (0, σ2ε ), g(µi) ∼ N (0, σ2µ). We note thatXi andZi might include country-level or sectoral

characteristics common to all �rms in the same sector or country.

Firm i observes its speci�c ki and ri only if applying for credit. However, like all other �rms,

�rm i knows the statistical model (2)-(3), which banks use to determine ki and ri for each �rm i.
Let Csi be the collateral available to �rm i and Ldi the desired loan. Then, the minimum loan to

collateral value �rm i can o�er would be

ksi =
Ldi
Csi
. (6)

Then, given the statistical model used by the bank (2), the necessary and su�cient conditions

for �rm i to be granted credit if applying are

ksi ≤ γXi + εi ⇒ εi ≥ ksi − E(ki) (7)

where E(ki) = γXi. Accordingly, the probability of access to credit, if applying, for �rm i is
Prob(εi ≥ ksi −E(ki)). Such a probability increases inE(ki). The higher the expected value of
the loan-to-collateral ratio requested by the bank given �rm i’s characteristics,E(ki) = γXi, the

lower theminimumvalue of realizationof the �rm-speci�c idiosyncratic component, εi, necessary
for the �rm to get access to credit, which results in a higher probability that the realization of εi
satis�es condition (7). Moreover, assume that if �nanced, �rm i operates an investment project

that generates a cash �owCFi,1 in one period of time, yielding a net future value

NFVi = CFi,1 − (1 + ri)Ii,0 (8)

where Ii,0 is the initial investment or cost of the project, and we assume that the loan entirely

�nances the project.
2
We further assume that �rm i incurs a costΩi in order to apply for the loan.

Thus, the �rm i project, if �nanced, is worth if

NFVi ≥ Ωi(1 + ri). (9)

Thus, we can de�ne

rsi : CFi,1 − (1 + ri)Ii,0 = Ωi(1 + ri) (10)

the highest interest rate the �rm i is willing to accept to undertake the project. Thus, given the

statistical model used by the bank (3), the interest rate demanded by the bank cannot exceed rsi ,
that is

rsi > βZi + µi ⇒ µi ≤ rsi − E(ri), (11)

2

Accordingly, we can think of Ii,0 as the size of the loan demanded by the �rm.
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whereE(ri) = βZi. Accordingly, the project’s probability of being worthy if applying for �rm
i is Prob(µi ≤ rsi − E(ri)). Such a probability decreases inE(ri).

Then, if �rm i knows its ksi , r
s
i , and Ωi, and can calculate E(ki) and E(ri) based on the

statistical model (2)-(3), such a �rm, if risk-neutral, applies for credit if and only if

Prob(εi ≥ ksi − E(ki))Prob(µi ≤ rsi − E(ri))E(NFVi) ≥ Ωi(1 + E(ri)) (12)

where, given f(εi) ∼ N (0, σ2ε ) and g(µi) ∼ N (0, σ2µ)

Prob(εi ≥ ksi −E(ki)) =

∫ ∞
ksi−E(ki)

f(εi)dεi = 1− 1√
2πσε

∫ ksi−E(ki)

−∞
e
−
(

εi√
2σε

)2
dεi (13)

and

Prob(µi ≤ rsi −E(ri)) =

∫ rsi−E(ri)

−∞
g(µi)dµi =

1√
2πσµ

∫ rsi−E(ri)

−∞
e
−
(

µi√
2σµ

)2

dµi (14)

The lower the net future expected value of the investment,E(NFVi) and/or the higher the
application cost, Ωi and/or the expected interest rate,E(ri), the higher the value of the probab-
ility of being �nanced necessary in order for the decision to apply for a loan to be worthy, which

implies a lower loan-to-collateral value, ksi . Similarly, the higher the application cost, Ωi, and/or

the lower the expected loan-to-collateral ratio,E(ki), the higher the value of the probability that
the project is worthy, which is necessary for the loan application being worthwhile, implying a

higher interest rate demanded by the bank, rsi .
Accordingly, for a given �rm’s characteristics, there exist critical values of ksi and r

s
i call them,

k̂si and r̂
s
i , such that

1− 1√
2πσi

∫ k̂si−E(ki)

−∞
e
−
(

εi√
2σi

)2

dεi =
Ωi(1 + E(ri)) 1√

2πσµ

∫ r̂si−E(ri)
−∞ e

−
(

µi√
2σµ

)2

dµi

 [CFi,1 − Ii,0(1 + E(ri))]

(15)

where we substituted forE(NFVi) using (8), such that, �rms with ksi ≤ k̂si and r
s
i ≥ r̂si apply

for credit. In contrast, those with ksi > k̂si and r
s
i < r̂si are discouraged and do not apply.

3

Formally,

Di =

{
1 if ksi > k̂si and rsi < r̂si
0 otherwise

(16)

whereDi = 1 if �rm i is discouraged andDi = 0 if the �rm applies.

3

It is immediate to verify that the RHS of (7) is increasing in ksi .
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2.1 Empirical predictions

According to our theoretical model, a �rm’s decision to apply for a loan is determined by all the

variables that make the �rm participation constraint, equation (12), to hold. Thus, when it does

not hold, we assume that a �rm is discouraged. By substituting equation (8) into equation (12), we

rewrite the �rm’s participation constraint by highlighting how uncertainty about ki and ri a�ect
its di�erent components as follows

Prob
(
εi ≥ ksi − E(ki)

)︸ ︷︷ ︸
a

Prob
(
µi ≤ rsi − E(ri)

)︸ ︷︷ ︸
b

[CFi −
(
1 + E(ri)

)
Ii]︸ ︷︷ ︸

c

≥ Ωi

(
1 + E(ri)

)︸ ︷︷ ︸
d

.

(17)

A decrease inE(ki) will decrease (a), increasing discouragement. Similarly, an increase inE(ri)
reduces (b) and (c), but increases (d), thereby increasing discouragement. We can interpret each of

these components as the one that drives discouragement. Accordingly, component (a) is related

to the probability that the �rmmeets the collateral requirement requested by the bank, or in other

words, to the probability of the �rm obtaining bank credit. We classify discouragement driven by

this component as Type (A) discouragement and call itHigh probability of rejection. Components

(b) and (c) are related to theprobability of the cost of credit being such that theproject is notworth

undertaking. We classify discouragement due to this component asType (B) discouragement, and

we term it as Cost of credit too high and unfavourable credit conditions. Finally, component (d) is

related to the cost of application,Ω. We classify the discouragement related to this component as

Type (C) discouragement, and we term it High cost of application. In summary,

- Type (A) - High probability of rejection.

- Type (B) - Cost of credit too high and unfavourable credit conditions.

- Type (C) - High cost of application.

This classi�cation allows us to derive empirical predictions regarding the extent to which

changes ofE(ki) andE(ri) a�ect the types of discouragement. Consider discouragement Type

(A) - High probability of rejection. Firms reporting they are discouraged because they fear being

rejected by the bank or because of too high collateral requirements is interpreted as �rms having

insu�cient collateral, thus unable to post the amount requested by the bank to �nance the pro-

ject. Such a case implies that the �rm’s participation constraint does not hold because part (a) of

equation (17) is too small; that is, the probability of being denied is high or equivalently the prob-

ability of being �nanced is too low. In other words, the di�erence ksi − E(ki) is located on the

right tail of the idiosyncratic component ε distribution, as depicted in �gure 1. In such a situation,
the lower is is the probability of being �nanced, i.e. the more ksi − E(ki) is on the right tail, the
smaller is the impact of changes ofE(ki) on this probability, and thus, on discouragement.

Consider now how changes of E(ri) will impact Type (A) discouragement. Given that the

�rm expects to be rationed with a high probability because it does not meet the collateral require-

ments, marginal changes in the expected interest rate should not impact discouragement.
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Figure 1: Distribution of ε in case A (too high collateral requirement)

ksi − E(ki)

ε

f
(ε
)

Consider discouragement Type (B) -Cost of credit too high and unfavourable credit conditions.
Firms that report beingdiscouragedbyunfavourable credit conditions are interpreted as �rms that

expect the cost of credit to be such that the project is not worth undertaking. Thus, by looking at

the participation constraints, equation (17), �rms are discouraged from borrowing becauseE(ri)
a�ects (b), (c) and (d). First, high values of E(ri) imply that the di�erence rsi − E(ri) is small,

and therefore, the higherE(ri), the further this di�erence is to the left tail of the distribution of
µ (�gure 2). Thus, marginal changes ofE(ri) a�ect discouragement; the more so, the greater the

di�erence rsi − E(ri).
Consider now how changes of E(ki) will impact Type (B) discouragement. As collateral

requirements do not represent the main reason for discouragement, other things equal, the prob-

ability of being �nanced, part (a) of equation (17), is greater than in Type (A).We expect marginal

changes of E(ki) to have an impact on Type (B) discouragement, with the e�ect being greater

than Type (A) discouragement.

Consider discouragement Type (C) -Application cost too high. If a �rm is discouraged because

the application cost is too high, then equation (17) does not hold because d > a× b× c. In such
a case, we cannot derive any prediction onmarginal e�ects ofE(ki) andE(ri) as we do not have
any prior on the distribution of ε and µ.

Accordingly, based on the above discussion, we summarise the empirical predictions as fol-

lows:

- Prediction 1. E(ri) is positively correlated with all types of discouragement but type (A)

- Prediction 2. E(ki) is negatively correlated with all types of discouragement.

- Prediction 3. The marginal e�ect of E(ki) on discouragement of type (B) is larger than

on type (A).
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Figure 2: Distribution of µ and ε in case B (too high cost of credit)
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- Prediction 4.Marginal changes ofE(ri) a�ect discouragement of type (B), while they do

not a�ect discouragement of type (A).

Our central analysis focuses on the hypothesis that �rms form expectations onE(ki), the loan-to-
collateral ratio required by the bank, andE(ri), loan interest rate, based on the statistical model

(2)-(3). The parameter εi represents the �rm’s uncertainty about the predicted loan-to-collateral

ratio the bank would request. Similarly, the parameter µi represents the uncertainty about the
loan rate the bankwould charge in case the �rm applies for a loan. Thus, based on this hypothesis,

it is possible to assess the extent to whichE(ki) andE(ri) a�ect discouragement.

3 Empirical Analysis
The empirical analysis is conducted by using the BEEPS (Business Environment and Enterprise

Performance Survey), which contains �rm-level data collected by the World Bank. The Survey

contains several variables, such as �rmperformance, labour force, innovation, �nancing, andman-

agement practices. In the �nance section of the Survey, respondents are asked whether they ap-

plied for a loan in the last �scal year, and, in case they did not, they are asked what was the main

reason why the �rm did not apply for any line of credit or loan. We consider the respondents to

this last question as �rms being discouraged from applying for bank credit. A �rm needing credit

but not applying could indicate one among eight reasons for being discouraged, listed in Table 1.

Table 1: Firms that need credit: applicants and discouraged �rms by type

freq. percent predicted

1. Applied for loan 3,583 58.23 56.45

Did not apply because

2. Application procedures were complex 443 7.2 7.34

3. Interest rates were not favorable 1,254 20.38 20.88

4. Collateral requirements were too high 326 5.3 6.44

5. Size of the loan and maturity were insu�cient 96 1.56 1.92

6. It is necessary to make informal payments to get bank loans 21 0.34 0.39

7. Did not think it would be approved 187 3.04 2.85

8. Other reasons 243 3.95 3.73

Total 6,153 100 100

To reconcile these reasons for discouragement with the types stemming from the theoretical

framework, we map these eight reasons with the Types of discouragements (A), (B) and (C) dis-

cussed in section 2.1. Speci�cally, reasons 2, “Application procedures were complex” and 6, “It is

necessary tomake informal payments to get bank loans,” are related to the cost of the application,

Ωi. Reasons 3, “Interest rates were not favourable”, and 5, “Size of loan and maturity were insuf-

�cient,” relate to the expected NFV being too low for the �rm to apply, other things being equal.

10



Reasons 4, “Collateral requirements were too high” and 7, “Did not think it would be approved”

relate to the �rm’s uncertainty about the probability of access credit. We group these two reasons

as, in our framework, the probability of being denied credit resulting froma gap between the value

of the collateral the �rm is willing to provide and the value of the collateral the �rm expects the

bank to require, ksi −E(ki). Finally, we introduce a fourth category of discouragement, Type (D)

- Other reasons to account for the residual motive “Other reasons” reported in the Survey. Thus,

based on the above mapping, we end up with the following four categories of discouragement,

also reported in Table 3, that we use to test the empirical predictions (1)-(4) of 2.1.

A. High probability of rejectionwhich re�ects the �rm’s expectation about how likely the bank

will �nance the project (reasons 4 and 7);

B. Cost of credit too high and unfavourable credit conditions which relates to the pro�tability
of the investment project given the credit market conditions (reasons 3 and 5);

C. High cost of application which is related to the cost of application (reasons 2 and 6);

D. Other reasons (reason 8).

3.1 Estimation strategy

We test the empirical predictions (1)-(4) on the expected collateral requirements, E(ki), and the
expected cost of credit,E(ri) discussed in subsection 2.1, using the four categories of discourage-
ment, (A)-(D) presented above, by using a multinomial logit model. Speci�cally, we estimate the

probability of a �rm being discouraged for any of the four discouragement reasons, (A)-(D), by

regressing the four categories of discouragement and the decision to apply for a loan onE(ki) and
E(ri), which represent the key explanatory variables, conditional on the set of controls. Before

proceedingwith the estimation of themultinomial logit model, based on the statistical model (2)-

(3), we estimate by Ordinary Least Square (OLS) the determinants of the �rm-speci�c values of

the loan-to-collateral ratio and the loan interest rate. We then use the predicted values of such es-

timations as the proxies for the �rm i’s expected loan to collateral requirement,E(ki), requested
by the banks, and of the expected loan interest rate,E(ri), respectively.

Firms that need credit are discouraged because of four main reasons, corresponding to the

mutually exclusive options discussed above and reported in table 3. We estimate the determinants

of the probability that each of the possible outcomes occurs using the followingmultinomial logit

model.

Prob(Yi = j|Zi) =
eβ

′
jZi∑5

l=1 e
β′
lZi

i = 1, ..., n j = 1, ..., 5. (18)

whereProb(Yi = j|Zi) is the probability that �rm i chooses the option j, where value 1 corres-
ponds to the baseline decision to apply for the loan, while values from 2 to 5 corresponds to the

decision not to apply for the corresponding four categories (reasons) of discouragement, givenZi
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aN × Rmatrix ofR �rm speci�c regressors. βj is set to zero for j = 1, i.e. the base category is
the decision to apply for a loan (Greene, 2003). With the normalization the model becomes

Prob(Yi = j|Zi) =
eβ

′
jZi

1 +
∑5

l=2 e
β′
lZi

i = 1, ..., n j = 1, ..., 5, β1 = 0 (19)

Equation (19) is estimated using the BEEPS and the Global Financial Development database

over the years 2011-2015 for 26 countries. The list of countries is in table 2, while the list of the

variables employed in the estimation and its descriptive statistics are displayed in table 4. The

explanatory variablesZi include the predicted values of the loan-to-collateral ratio obtained from
theOLS estimation shown in table 5,E(ki), and the expected loan rate,E(ri), obtained from the

OLS estimation reported in table 6. Control variables and country �xed e�ect are also included.

To account for the possibility that discouragement is in�uencedby the availability of other sources

of �nance, we include among the regressors the percentage of trade credit in the �rm’s working

capital. We expect that more trade credit increases the probability of loan applications. The age

of a �rm is typically regarded as a variable that positively in�uences the �rm’s access to credit.

A longer history of operation in the market is typically associated with a longer credit history,

which, in turn, reduces the probability of a �rm being rejected by the bank when applying for

credit. However, longer experience may also correspond to a better understanding of �nancial

market conditions and one’s probability of being �nanced at these conditions. Therefore, older

�rms may be more likely to be discouraged from applying for credit. The ratio of costs to sales

signi�cantly impacts the net present value of an investment project. An increase in the ratio of

labour costs to sales, which is used as an indicator of �rms’ quasi-�xed costs, is expected to increase

�rms’ discouragement.

Finally, we include the following set of dummies. We include a dummy equal one if the �rm

receives subsidies and another one if the �rm is controlled by another �rm. We expect public

support and being part of a group to improve the �rm’s and the bank’s relationship. In addition,

we include a dummy equal one if a �rm anticipates a decrease in sales. This variable is expected

to be positively correlated with discouragement. Twomore dummies are included to account for

�rm innovation. Speci�cally, a dummy equals one if the �rm introduces new goods and another

if the �rm introduces organizational innovation, whichwe expect to be negatively correlatedwith

discouragement. Finally, we control the informal sector’s presence by introducing a dummy for

�rms that report competing with informal �rms. The e�ect on the discouragement is uncertain.

A large informal sector may increase unfair competition and reduce the pro�tability of formal

�rms, thereby increasing discouragement. On the other hand, informal �rms do not have access

to the formal �nancial market, which increases the �nancing scope for formal �rms. Country-

�xed e�ects are also included.

3.2 Results

Themultinomial logit estimation allows us to test Predictions 1 and 2. According toPrediction 1, a

decrease ofE(ki) is associatedwith an increase indiscouragement and adecrease in theprobability
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of applying. According to Prediction 2, an increase of the expected loan rate,E(ri), increases the
probability that a �rm is discouraged from applying. To test Prediction 3 and 4, we compute the

marginal e�ects ofE(ki) andE(ri) on the probability of each type of discouragement.
4

The estimates of the parameters of the multinomial model of equation (19) are reported in

table 7. In contrast, the marginal e�ects ofE(ki) andE(ri) are reported in table 9. Our sample

consists of 6153 �rms that need credit. Among these, 3583 applied for a loan in the last �scal year,

while 2570 did not apply. Missing values reduce the estimation sample to 3228. Hausman test for

the Independence of Irrelevant Alternatives (Hausman and McFadden, 1984) con�rms that the

IIA assumption is not violated for all the outcomes. Wald test of joint signi�cance of the variables

in table 8 shows that �rm age, labour cost-to-sales ratio, and the dummy equal to one if a �rm is

controlled by onother �rm are not jointly signi�cant. For all other variables, we cannot reject the

null hypothesis that parameters are all jointly equal to zero.

The expected loan-to-collateral ratio,E(ki), is signi�cant at 1% in all outcomes. The expected

loan rate,E(ri), is signi�cant at 1% in Type B andD discouragement, at 5% in Type C discourage-

ment, and not signi�cant in Type A. The signs of these two variables con�rm Prediction 1 and 2.

As the expected loan-to-collateral ratio increases (i.e. less collateral is required per unit of loan), the

probability of a �rm being discouraged for the four main reasons decreases relative to the prob-

ability of a given �rm applying for a loan. As the expected loan rate increases, the probability of a

�rm being discouraged increases relative to the probability of a �rm applying for a loan. The signs

of the coe�cient estimates of the control variables are as expected.

The marginal e�ects o�er interesting insights into the phenomenon of discouragement. The

marginal e�ect of the expected loan-to-collateral ratio is signi�cant in all types of discouragement.

On the contrary, the marginal e�ect of the expected loan rate is signi�cant only for Type B dis-

couragement. A marginal increase of the expected loan-to-collateral ratio reduces the probability

of Type A - High probability of rejection by 25 percentage points and the probability of Type B -

Cost of credit too high and unfavourable credit conditions by 29 percentage points. The di�erence
between these twomarginal e�ects, which is signi�cant at the 5% level, con�rmsPredictions 3. The

marginal e�ects ofE(ki)on the probability ofTypeC -High cost of application andD -Other reas-
ons, for which we have no speci�c prediction, are smaller than those of Type A and B, equal to 21

and 16 percentage points respectively. The results on the marginal e�ect of E(ri) con�rm Pre-

diction 4. It is not signi�cant in Type A discouragement, while this marginal e�ect is signi�cant

for the probability of Type B discouragement. Moreover, the e�ect on Type B is greater than in

Type C and D. The above results con�rm the multidimensional nature of the discouragement

phenomenon.

4

Notice that in a multinomial logit estimation, a marginal change of one variable and its statistical signi�cance

depends on the subvector of the estimatedβ and the probabilities of each of the outcomes

∂Pj
∂zi

= Pj [βj −
J∑
k=0

Pkβk]. (20)
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4 Conclusions
We study �rm discouragement from applying for loans by using a simple theoretical framework

as a guide. According to this framework, discouragement is a multidimensional phenomenon

where collateral requirements and the expected loan rate plays a fundamental role. The channels

through which they in�uence discouragements include the cost of application, the pro�tability

of investments to be �nanced, and uncertainty about the bank’s evaluation, which in turn a�ects

the probability of loan approval. Accordingly, we classify discouragement into four types: the

probability of rejection, the probability of unfavourable credit conditions, the cost of application,

and a residual category. Four empirical predictions on the e�ect of the loan-to-collateral ratio and

the loan rate on the types of discouragement are also derived. We then use the BEEPS dataset

to identify the four types of discouragement in the data and to test the predictions by means of

a multinomial logit estimation, in which the expected loan-to-collateral ratio and the expected

loan rate are the key explanatory variables. Results show that the expected loan-to-collateral ratio

is highly signi�cant in all types of discouragement. Moreover, marginal increments in the loan-

to-collateral ratio, i.e. more favourable collateral requirements, reduce the probability of being

discouraged by 25 percentage points when �rms expect their loan application to be rejected and

by 29 percentage points when �rms expect unfavourable credit conditions in case of application.

With regard to the expected loan rate, we show that themarginal e�ect is signi�cant onlywhen the

�rm expects unfavourable credit conditions. Speci�cally, a marginal increase in the expected loan

rate reduces discouragement by 1.8 percentage points. These �ndings con�rmour predictions and

corroborate that discouragement is a multidimensional phenomenon.
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Tables

Table 2: Country list and frequen-

cies

country freq. percent

Albania 360 3.05

Armenia 360 3.05

Azerbaijan 390 3.3

Belarus 360 3.05

Bulgaria 293 2.48

Croatia 360 3.05

Cyprus 360 3.05

Estonia 273 2.31

Georgia 360 3.05

Greece 323 2.74

Hungary 310 2.63

Kazakhstan 600 5.08

Kosovo 202 1.71

Latvia 336 2.85

Lithuania 270 2.29

Moldova 360 3.05

Mongolia 360 3.05

Montenegro 150 1.27

Poland 542 4.59

Romania 540 4.58

Russia 1,326 11.24

Serbia 360 3.05

Slovenia 270 2.29

Turkey 1,344 11.39

Ukraine 1,002 8.49

Uzbekistan 390 3.3

Total 11,801 100
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Table 3: Classi�cation of discouragement

Types of discouragement reasons for not applying

A. High probability of rejection 4 and 7

B. Cost of credit too high and unfavorable credit conditions 3 and 5

C. High cost of application 2 and 6

D. Other reasons 8

Table 4: Descriptive statistics

N mean s.d

loan-to-collateral ratio (ki) 1921 0.62 0.37

predicted loan-to-collateral ratio,E(ki) 3228 0.65 0.08

loan rate (ri) 3060 11.41 8.35

predicted loan rate,E(ri) 3228 12.08 3.31

trade credit (% on working capital) 3228 12.75 23.56

�rm age 3228 16.28 13.93

labor cost on sales 3228 0.25 0.41

dummy=1 if �rm received public subsidies 3228 0.12 0.32

dummy=1 if �rm competes against informal �rms 3228 0.43 0.49

dummy=1 if �rm expect sales decrease 3228 0.14 0.34

dummy=1 if �rm is controlled by other �rm 3228 0.07 0.26

dummy=1 if �rm introduced new goods 3228 0.27 0.44

dummy=1 if �rm introduced organizational innovations 3228 0.23 0.42

dummy=1 if court system perceived corrupted 3228 0.65 0.48

dummy=1 if court system is perceived slow 3228 0.73 0.45

% of sales payed for security 3214 0.61 0.49

% held by largest owner 3228 80.76 25.47

years of manager experience 3187 17.54 10.08

�rm legal status other than partnership 3228 0.02 0.13

dummy=1 if �rm purchased �xed asset in the last �scal year 3228 0.44 0.50

concentration rate of bank system at country level 3228 53.54 22.30

lending rate at country level 3228 12.35 4.94

return on equity of bank system at country level 3228 4.53 10.88
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Table 5: Loan-to-collateral ratio determinants

OLS estimation - Dependent variable: loan on collateral

dummy=1 if court system perceived corrupted -0.0605***

dummy=1 if court system is perceived slow 0.0497**

% held by largest owner -0.0012***

dummy=1 if �rm competes against informal �rms -0.0372**

�rm legal status other than partnership 0.2697***

dummy=1 if �rm purchased �xed asset in the last �scal year 0.0314*

R2
0.77

N 1647

Sectors �xed e�ects YES

* p< 0.10, ** p< 0.05, *** p< 0.01

Table 6: Loan rate determinants

OLS estimation - Dependent variable: loan rate

country’s lending interest rate 0.5381
∗∗∗

country’s banks Return on Equity 0.0259
∗∗

country’s bank concentration rate -0.0316
∗∗∗

dummy=1 if �rm has an overdraft -1.6754
∗∗∗

total sales 3.52E-11
∗∗∗

number of workers -0.0008

R2
0.68

N 2493

Sectors �xed e�ects YES

Clustered standard errors by country YES

* p< 0.10, ** p< 0.05, *** p< 0.01
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Table 7: Probability of discouragement: multinomial logit

Variables name

Types of discouragement

A B C D

predicted loan to collateral ratio,E(ki) -5.0919*** -3.7240*** -5.3718*** -6.2553***

predicted cost of credit,E(ri) 0.0918 0.1594*** 0.1364** 0.1697***

trade credit (% on working capital) 0.0083* 0.0010 0.0036 0.0058

�rm age -0.0074 -0.0031 -0.0033 0.0094*

labor cost on sales 0.5590 0.5451 0.5562 0.6526

dummy=1 if �rm received public subsidies -1.0203*** -1.0002*** -0.9472*** -0.5225

dummy=1 if �rm competes against informal �rms -0.2735 -0.1687 -0.5457** -0.4256**

dummy=1 if �rm expect sales decrease 0.3479* 0.5690*** -0.0580 0.3859

dummy=1 if �rm is controlled by other �rm 0.0144 -0.0318 -0.8531** 0.1448

dummy=1 if �rm introduced new goods -0.0824 0.0381 -0.5924*** 0.1621

dummy=1 if �rm introduced organizational innovations -0.4429* -0.5312*** -0.0540 -0.7748***

Numb. obs. 3228

* p < 0.10, ** p < 0.05, *** p < 0.01

The estimation is carried out in the sample of �rms that need credit, excluding all the �rms that declares that they donot need it. All �rms

in the sample either apply for a loan or, in case they do not apply, they choose one reason for not applying. The dependent multinomial

variable is made of 5 possible mutual exclusive outcomes. The normalization of the equation 19 is obtained by taking the outcome ‘apply

for a loan’ as the base category. The types of discouragement obtained by grouping the reasons for not applying, as speci�ed in the table

3, are the following:

A. High probability of rejection;

B. Cost of credit too high and unfavorable credit conditions;

C. High cost of application;

D. Other reasons

Estimation includes countries �xed e�ect. Standard error are clustered by country.

1
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Table 8: Wald joint test of signi�cance of the parameters for estimation

χ2
(4) prob > χ2

predicted loan-to-collateral ratio,E(ki) 57.63 0.000

predicted loan rate,E(ri) 18.14 0.001

trade credit (% on working capital) 11.16 0.024

�rm age 6.56 0.161

labor cost-to-sales ratio 2.92 0.571

dummy=1 if �rm received public subsidies 30.42 0.000

dummy=1 if �rm competes against informal �rms 11.07 0.025

dummy=1 if �rm expect sales decrease 23.67 0.000

dummy=1 if �rm is controlled by other �rm 5.15 0.27

dummy=1 if �rm introduced new goods 12.56 0.013

dummy=1 if �rm introduced organizational innovations 17.91 0.001

TheWald test is carried out under the following constraints:

H0 : βr,j = 0;H1 : βi,j 6= 0 for r = 1, ..., 11 regressors, and j = 1, ..., 5 outcomes
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Table 9: Probability of discouragement: marginal e�ects ofE(ki) andE(ri)

Variables name

Types of discouragement

A B C D apply

predicted loan to collateral ratio,E(ki) -0.2503*** -0.2924*** -0.2120*** -0.1632*** 0.9178***

predicted cost of credit,E(ri) 0.0018 0.0184*** 0.0043 0.0041** -0.0286***

Observations 3228

* p < 0.10, ** p < 0.05, *** p < 0.01

Marginal e�ects of predicted loan to collateral ratio and predicted cost of credit resulting from the estimation in table 7. The nor-

malization of the equation 19 is obtained by taking the outcome ‘apply for a loan’ as the base category. The types of discouragement

obtained by grouping the reasons for not applying, as speci�ed in the table 3, are the following:

A. High probability of rejection;

B. Cost of credit too high and unfavorable credit conditions;

C. High cost of application;

D. Other reasons

Estimation includes countries �xed e�ect. Standard error are clustered by country.

2
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