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Abstract 
This work aims to analyze the factors that explain the bank credit rationing to 
small and medium sized enterprises in Congo. Based on the survey made by 
the BEA (2015) involving 289 small and medium sized enterprises (SMSE) re-
lated to the access to credit very small and medium sized enterprises (SMSE) 
in Congo, we achieve this objective by using the logistic regression. As results 
of estimations, baking credit rationing in Congo is influenced by six variables 
such as: submission of all information required by the banker to the client, the 
capacity to present mortgage guarantee, choice of credit line, formal account-
ing management, to be registered near the chamber of commerce, and have 
invested early 12 months. 
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1. Introduction 

Most studies show that small and medium-sized enterprises (SMEs) influence 
economic activities in both developed and developing countries (Rapport, 2015). 
They account for more than 95% of all enterprises and 60% - 70% of employ-
ment. These are considered the locomotive of development and growth of any 
economy, and are an indispensable source of dynamism and flexibility (Tari & 
Attari, 2018). Indeed, entrepreneurs can resort to either equity or external fi-
nancing, particularly bank loans, to enable the smooth development of their 
businesses. Access to bank financing is an indispensable condition for the de-
velopment of this sector. 

Despite their importance in economies, SMEs face many obstacles, the most 
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importance of which is bank financing. The restriction of bank credit does not 
allow SMEs to finance their activities and consequently to grow. While, in 
sub-Saharan Africa, SMEs constitute almost all of the enterprises, i.e. more than 
90% in the DRC, nearly 99% in Cameroon and 80% in Congo Brazzaville 
(Nkouka et al., 2013). In Congo, the turnover of 300 SMEs represents nearly 
CFAF 3.5 billion, and for a number of jobs of nearly 2500 (Massika, 2017). 

However, in the current context of the Congolese economy, which is strug-
gling to recover and is characterized by dependence on oil, SMEs should be at 
the center of any financing policy in order to revive the economy, instead of 
dismissing them by rationing credit.  

However, the SME sector presents several difficulties, as it is generally com-
plex to determine the opacity of SMEs, since banks face a serious problem of in-
formation asymmetry (Berger & Udell, 2006). To protect themselves against 
these risks, banks ask for collateral, require certain necessary information (ac-
counting documents) or simply ration credit. Stiglitz and Weiss (1981) point out 
that this anti-selection situation and moral hazard can lead banks to ration cre-
dit. Raising the interest rate can scare away honest borrowers by leaving the 
riskiest borrowers in the credit market. Sometimes banks also have to comply 
with Basel II standards.  

In view of this situation, our study analyzes, on the one hand, the informa-
tional asymmetry on the restriction of bank credit, and on the other hand, the 
impact of the guarantee on the rationing of bank credit.  

Thus, this study seeks to answer the following questions:  
Do SMEs provide the necessary information when applying for a bank loan?  
Are banks rationing bank credit?  
The objective of this work is to analyze, on the one hand, information asym-

metry and credit rationing, and on the other hand, the presence of collateral and 
credit rationing. 

To this end, in addition to the introduction and conclusion, this paper is 
structured around four points. The first presents the situation of bank financing 
of SMEs in Congo; the second reviews the literature; the third is devoted to the 
methodological analysis and the fourth deals with the conclusion and the eco-
nomic policy implications. 

2. Situation of Banks in the Republic of Congo 

The Congolese banking system, which consisted of two banks in the second half 
of the 1990s, has grown to eleven (11) banks in 2014. However, reforms in fi-
nancial liberalization have encouraged the entry and creation of several other 
banking institutions in Congo. Bank balance sheets showed an increase of 15.9% 
in 2014 compared to 5.4% in 2013. Private sector deposits, held mostly on de-
mand, grew by 16.0%, while loans to the private sector, which account for 44.6% 
of the balance sheet total, grew by only 3.5% in 2014 (Banque de France, 2014). 

We note that Congolese banks are in a state of excess liquidity, but bank credit 
to SMEs remains deplorable (Table 1). 
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Table 1. Changes in reserves of Congolese banks from 2010 to 2014 (In millions of CFA 
francs). 

Country Reserves 
December 

2010 
December 

2011 
December 

2012 
December 

2013 
December 

2014 

Congo 

Free reserves 312.318 443.899 541.389 286.075 734.420 

Mandatory 
reserves 

122.071 194.280 236.122 255.493 267.962 

Gross reserves 434.389 638.179 777.511 541.568 1002.382 

Sources: BEAC, 2015. 

 
In 2014, in the BEAC accounts, the gross reserves of Congolese banks were 

1002.3 billion CFA francs. The free reserves considered as excess liquidity not 
neutralized by the Central Bank, pointed to 7344.2 Million CFA Francs. 

In light of the above, the issue of under-financing of SMEs by banks remains a 
concern. It is obvious that the reasons are not related to the weakness of liquidity 
in bank accounts, but rather to the real missions assigned to these banks and to 
the effect of the banking crisis of the 1980s. 

3. Review of the Literature 

This section is devoted to the confrontation of theoretical ideas and works deal-
ing with the notion of bank credit rationing on SMEs.  

Before the modern approach, the financial structure of the firm was modeled 
by Modigliani and Miller (1958). These authors were the first to formulate a 
model of corporate financing behavior. In a first approach, Modigliani and Mil-
ler (1958), state that the financial structure has no effect on the value of the firm. 
The positive effect of financial leverage is offset by a negative effect due to the 
increase in financial risk.  

The gradual lifting of the assumptions of the neoclassical model (Modigliani 
& Miller, 1958), namely the perfection of the market, the absence of asymmetric 
information, bankruptcy costs, transaction costs and interest costs on the mode 
of financing firms, has given rise to a new approach called the modern approach 
(the signal theory, the agency theory, the theory of asymmetric information, the 
theory of hierarchical financing, etc.). 

Two theories of the modern approach are the subject of this study, namely:  
Hierarchical funding theory; 
The theory of asymmetric information and credit rationing. 

3.1. The Theory of Hierarchical Funding 

Theory modeled and introduced as a hierarchical financing theory by Myers and 
Majluf (1984). This theory puts forward the idea that companies give priority to 
internal financing over external financing. Here, we are talking about a hierarchy 
of types of financing. This theory recognizes the existence of information asym-
metries that lead to inefficient investment decisions and reduce external financ-
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ing. In order to reduce these information asymmetries, firms must present 
guarantees or credible signals when choosing external financing.  

As Bester (1994) points out, the use of guarantees is a classic solution to the 
problems of adverse selection and moral hazard. To the extent that shareholders 
have limited liability, the bank may approve credit to individual owners rather 
than to the firm. Collateral forces firms to do their best to repay the loan re-
ceived. Similarly, Udell et al. (2008), in their research, acknowledge that collater-
al plays a large role in bank loan approval. SMEs have little collateral compared 
to large firms. They could provide more collateral than large firms for the same 
amount of loan by taking into account a low survival rate of the firm.  

Empirically, Alexandre and Buisson (2010), conclude that the most rationed 
SMEs are younger and have no or less collateral. The estimation was carried out 
on a sample of 3957 French SMEs by applying the imbalance model. The exis-
tence of such rationing explains why the growth model of French SMEs seems to 
increasingly favor development within large firms. 

Kasereka (2016), conducted a study in the city of Butembo on a population of 
2428 SMEs using the statistical model, it emerges from his study that the reasons 
for credit rationing are the lack of collateral and bankable project. 

Given the results obtained from the hierarchical theory on collateral and bank 
credit rationing, we support the hypothesis 1 that the submission of collateral 
by the SME reduces bank credit rationing. 

However, Stiglitz and Weiss (1981), reject the collateral hypothesis put forth 
by Lopez and Maria (2008) and confirm that the requirement of higher collateral 
may push borrowers to undertake riskier projects to balance the opportunity 
cost caused by the firm’s pledged collateral. 

3.2. Information Asymmetry and Liquidity Constraints 

Popularized by Akerlof (1970), this theory demonstrates that price is not neces-
sarily synonymous with quality, which can be bad or good depending on how it 
evolves, due to asymmetric information. The introduction of imperfect informa-
tion by certain theorists into neoclassical analysis calls into question the main 
results of competitive economics and makes the single equilibrium price on the 
market disappear.  

Stiglitz and Weiss (1981) explained this issue (of credit rationing) by the 
asymmetry of information between the bank and the firm. They accept the idea 
that, in the presence of informational asymmetry, firms that are willing to pay a 
high interest rate are the riskiest. Some borrowers are priced out of the credit 
market regardless of the level of the interest rate because of the risk they present 
or because the bank has not been able to assess the risk properly. In addition, 
this informational asymmetry gives rise to moral hazard and anti-selection, and 
these do not allow the interest rate to balance the credit market.  

Going in the same direction, Jappelli and Pagano (2005) believe that when in-
formational exchanges are adequate, there can be four effects that are: 1) lower 
adverse selection, 2) lower borrower hold-up and bank information rents, 3) dis-
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ciplinary effect on borrowers, 4) elimination of incentives to over-indebtedness 
caused by dealing with multiple banks. When SMEs truly provide the necessary 
information that banks want, banks easily make loans. 

On the empirical level, Joumady (1999) indicates that liberalization has been 
an important factor in reducing credit rationing for SMEs. He shows on the one 
hand that this liberalization has lifted exogenous requirements (rate caps, credit 
selectivity, etc.) and on the other hand, that it has reduced information asymme-
try in the capital market. His empirical study focuses on Moroccan manufactur-
ing firms belonging to the formal sector. His model was estimated on cross-sectional 
data by the ordinary least squares (OLS) method for the years 1988 to 1996, with 
1989 being excluded due to missing data.  

Nguena (2013), using a multinomial logit model, conducted a study on the 
main causes of credit rationing of 413 Cameroonian SMEs. The results are such 
that, Cameroonian SMEs are rationed because of the lack of accounting infor-
mation. Most SMEs that are denied bank credit do not have accounting docu-
ments that can show the traceability of operations. 

Based on the theory of informational asymmetry on credit rationing, we sup-
port the hypothesis 2 that asymmetric information positively influences credit 
rationing. 

This review shows that information is not always perfect between banks and 
SMEs. This imperfection negatively affects the bank credit market and causes 
credit rationing. However, the presentation of the guarantee is a determining 
factor in the credit decision and can reduce this bank credit restriction. Thus, 
both hypotheses will be the subject of our study. 

4. Methodology 

This section is devoted to the methodological framework. In order to achieve the 
objective of this work, which is to analyze the factors that explain the credit ra-
tioning of SMEs in Congo, we draw on the work of Tuan-Anh (2009) on the 
credit rationing of SMEs in Vietnam. To do so, we use the logistic regression 
model. This method allows us to verify whether the independent variables can 
predict a dichotomous dependent variable, as it is also a modeling technique 
that, in its most widespread version, aims to predict and explain the values of a 
dependent variable (endogenous variable, variable to be predicted, explained va-
riable, etc.) from the independent variables (predictor variables, explanatory va-
riables, exogenous variables, etc.). The data used are collected from the BEAC 
(2015) survey on access to finance for MSMEs in the Republic of Congo on a 
sample of 289 SMEs.  

4.1. Presentation of Variables 
4.1.1. The Dependent Variable 
Credit application outcome variable (Ratios) 

SMEs acknowledged having applied for credit during the period covered by 
the questionnaire. The explained variable “bank credit rationing” is a binomial 
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measure (application rejected; application totally or partially accepted) taking 
two modalities (0 and 1). 

1 if the company has received the bank credit
Ratios

0 if the company s request was rejected or partially received


= 
 ’

 

4.1.2. Independent Variables 
This section is devoted to the presentation of certain variables identified in the 
questionnaire. From a theoretical and empirical perspective, credit rationing is 
dependent on certain characteristics of the firm. Thus, for this study, the inde-
pendent variables chosen are grouped in Table 2.  

4.2. Formalized Specification of the Model 

Given the objective of this study, we have developed a simplified representation 
to understand, explain and, if necessary, predict the probability of SME rationing 
by banks in the Republic of Congo. 

The functional form of the model to be tested is as follows: 

0 1 2 3 4

5 6 7 8 9

10 11 12 13

RATIOS Age Emprunteurfournis Hypot Assur
Lignecre Invest Se Fonctenquete Te
Chif Compta Immat Employes

= β +β +β +β +β

+β +β +β +β +β

+β +β +β +β + ε

 

where ε is a random variable independent of the other variables. This variable ε 
is the error or the deviation.  

This specified cross-sectional model draws on the work of Cirhuza (2017), 
who conducted a study on the determinants of bank credit rationing in 
BUKAVU City. 
 
Table 2. Table of correspondence between variables and theories. 

Authors Theories Questionnaire variables 

Stiglitz and Weiss (1981); 
Nguena (2013); 

Oubdi and Amrhar (2013) 

Information asymmetry 
and credit rationing 

The borrower provides all the 
information requested by the 

bank; Keeping formal accounts; 
To be registered in the trade 

register Sales figures 

Zambaldi et al. (2001)  Age of the company 

(Lopez and Maria, 2008) 
Hierachical theory and 

credit rationing (mortgage) 
Mortgage; 

Outstanding balance insurance 

Berger et al. (2005) Hierarchical funding theories Have a line of credit; 

Psillaki (1995) Financial theory of the firm Investment in the last 12 months 

Nguena (2013) 

The hierarchical theory 
and credit rationing 

Number of companies 

Laurence (2002) The theory of the signal Respondent’s function 

(Nguena, 2013) Information asymmetry Number of employees 

Source: Authors from the literature. 
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4.3. Model Estimation, Results and Interpretations 
4.3.1. Estimation of the Model 
Estimating the model using the logit model gives us the following equation: 

( ) ( ) ( )
( ) ( ) ( )

( ) ( ) ( )
( ) ( ) ( )
( )

Pr RATIOS 1.148288 0.9340814 Age 1.001188 Age2

1.310452 Emprunteurfournis 0.5325285 Hypot 1.653745 Assur

0.5798512 Lignecre 0.4491049 Invest 1.106419 Se

0.9082771 Fonctenquete 1.253466 Te 0.8444498 Chif

0.4522006

= + +

+ + +

+ + +

+ + +

+ ( ) ( )Compta 5.807757 Immat 1.243746 Employes+ +

 

4.3.2. Statistical Tests 
Having evaluated the parameter vector β and its variance-covariance matrix with a 
logit model, one can apply standard tests of constraints on the parameters. In partic-
ular, if one wants to test the significance of the model, i.e., the hypothesis: H0: β2 = 
β3 … = βk = 0 in a model with k parameters, we can apply the likelihood ratio test.  

LR = 2 
where LogL is the value of the LogL function when the parameters are non-zero. 

We can also use the coefficient of determination (pseudo R2) suggested by Mc 
Fadden R2MF  

R2MF = 1 

4.3.3. Presentation of Results and Interpretation 
Before interpreting the results, it is necessary to verify the quality and signific-
ance of the results.  

The results of the model estimation indicate that R2 is relatively low (11.66%). 
The results from Table 3 indicate that there is a link between information 

asymmetry, collateral and credit rationing. The results obtained prove that six 
variables positively and significantly influence bank credit rationing. 
­ The variable the borrower provides all the requested information (loanpro-

vided) is positively significant at the 10% threshold and negatively influences 
bank credit rationing, knowing that for the present work, SMEs providing 
the right information access credit more easily than SMEs that hide informa-
tion. SMEs that provide the right information are 1.31 times more likely to 
access bank credit than those that withhold information. These results con-
firm the results of the empirical study by Nguena (2013), showing that SMEs 
without reliable information have less chance (−2.53506) of benefiting from 
external financing, i.e. bank financing. In the Republic of Congo, it is shown 
that only 10% of SMEs are willing to provide the information requested by 
banks, and only these have access to bank credit. 

­ The mortgage variable (hypot) is significant at the 5% level, and has a sign 
consistent with the research hypothesis. In Congo, SMEs that present the 
mortgages requested by the bank as collateral have 0.532 times the chance of 
receiving a bank loan. This result confirms the results obtained by Alexander 
and Buisson (2010) showing that SMEs that present guarantees requested by 
banks have 0.101 more chance of receiving bank credit. 
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Table 3. Marginal effects. 

Variables dy/dx p > IzI 

Age 0.9340814 0.147 

age2 1.001188 0.402 

BorrowerProvided 1.310452 *** 0.002 

Hypot 0.5325285** 0.043 

Assur 1.653745 0.505 

Lignecred 0.5798512* 0.078 

Invest 0.4491049** 0.015 

Go to 1.106419 0.740 

Function 0.9082771 0.246 

Te 1.253466 0.397 

Chif 0.8444498 0.497 

Accounting 0.4522006* 0.092 

Immat 5.807757*** 0.005 

Employees 1.243746 0.260 

Constant 1.148288 0.949 

Source: authors, from spss software. Number of obs = 289; LR chi2 (14) = 44.42; Hosmer-Lemeshow chi2 
(8) = 7.65; Prob > chi2 = 0.0001; Pseudo R2 = 0.1166; Log likelihood = −168.26301. *** = significant at 1%; 
** = significant at 5%; * = significant at 10%. 

 
­ The variable line of credit (linecred) is significant at the 10% level and influ-

ences the decision to grant credit, as SMEs that apply for a line of credit (the 
overdraft) are 0.6 more likely to receive bank credit. These results confirm 
the results obtained by Peng (2000), as the choice of financing by line of cre-
dit or by spot contract on American firms gives a high probability to firms to 
obtain credit. Thus, in the Republic of Congo, SMEs that apply for a bank 
line of credit have a 0.6 times higher chance of obtaining a bank loan.  

­ The variable investment made during the last 12 months (invest) is positively 
significant at the 5% threshold and negatively influences the liquidity con-
straint. Thus, SMEs whose managers present the documents including the 
entries and exits (opening balance sheet and closing balance sheet) of the last 
12 months have 0.4491 more chance of receiving bank credit. This result 
confirms the results obtained by Kenfack (2016), he shows based on his study 
that obtaining a bank loan is negatively influenced by the attachment of the 
manager to the confidentiality of information concerning the past data of the 
company. In the case of Congo, the probability of obtaining a bank loan de-
pends on the presentation of opening and closing balance sheets during a 
12-month period. 

­ The variable keeping formal accounts is significant at the 10% threshold and 
has a positive and statistical influence on the granting of bank credit. That 
said, Congolese SMEs that use formal accounting have a 0.45 times greater 
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chance of receiving a bank loan. This result confirms the results obtained by 
Nguena (2013), showing that Cameroonian SMEs are rationed because of the 
lack of accounting information.  

­ Being registered with the Chamber of Commerce (immat) is significantly 
positive at the 1% threshold. Thus, Congolese SMEs that are registered with 
the chamber of commerce have a 5.80 chance that banks will grant them the 
requested credit. This result confirms the results obtained by Djankov et al. 
(2007), who examined the determinants of private credit, using the rights of 
lenders and the private and public credit registers of 129 countries.  

The results obtained allow us to confirm the theoretical and empirical predic-
tions on the roles of informational asymmetry and collateral on bank credit ra-
tioning, and to draw the following lessons: the significant variables perfectly ex-
plain and confirm our study. SMEs must therefore reduce their opacity vis-à-vis 
banking institutions, present collateral, and be formal, i.e., be registered in the 
trade register in order to benefit from bank credit. They must keep formal ac-
counts because keeping business accounts gives the company a certain credibili-
ty with regard to financial backers, have a line of credit such as an overdraft by 
presenting a guarantee to cover themselves against a repayment default, have a 
profitable investment over the past 12 months, and provide previous data to en-
able the bank to measure the company’s capacity to meet its obligations (the li-
quidity ratio). 

5. Conclusion and Policy Implications 

The objective of this study was to analyze the factors that explain the rationing of 
bank credit to SMEs in Congo. The choice of the determinants of the capital 
structure was based on the theory of hierarchical financing and the theory of 
asymmetric information. The empirical analysis was based on a sample of 289 
Congolese SMEs. The results obtained from the logistic regression model show 
that six variables are significant and perfectly explain credit rationing, thus con-
firming our research hypotheses. The reduction of information asymmetries 
between banks and SMEs reduces credit risk and, in turn, hinders credit ration-
ing.  

Our study highlights two managerial implications: first, the reasons for ra-
tioning are mainly due to the transparency of information; second, to protect 
themselves from bank rationing, SMEs need to certify accounting documents in 
order to reduce or limit the risk of credit refusal. 
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