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Abstract 

 

This paper investigates the nature, 

extent, and impacts of credit constraints 

in Ethiopia’s agriculture. Using a direct 

elicitation approach on a panel of 5,308 

smallholder farmers, we find that 

around 66.6% were credit constrained, a 

majority of them (71.9%) due to risk 

factors and transaction costs (14.33%). 

The hypothesized heterogeneity of credit 

constrained farmers is corroborated by 

the results from the endogenous regime 

switching regression model which show 

that the determinants of credit 

constraints and their impact on farm 

productivity are specific to the type of 

constraints farmers face. Predictions 

from this model indicate that alleviating 

credit constraints would generate 

substantial productivity gains in 

Ethiopia of around 60%. Our findings 

suggest that expanding farmers’ access 

to financial information, increasing the 

number of branch offices of banks and 

microfinance institutions in the country 

and particularly in rural areas, and 

easing financial transaction costs might 

increase farmers’ access to credit and 

significantly alleviate their credit 

constraints. 
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1. INTRODUCTION 

 

Access to credit and other financial services by small-scale farmers has been considered as one 

promising way to reducing poverty, improving farm productivity, and easing a smooth 

transition from subsistence farming to large scale and agribusiness farming (Feder, Lau, Lin, 

& Luo, 1990; Sial & Carter, 1996; Carter & Olinto, 2003; Foltz, 2004).  Indeed, in the short-

run, credit can help farmers increase their purchasing power to acquire necessary production 

inputs and finance their operating expenses while in the long run it can improve farmers’ ability 

to make profitable investments (Conning & Udry, 2007). The existence of credit market 

imperfections, arising particularly from asymmetric information, makes therefore a dent in 

farming activities (Stiglitz & Weiss, 1981). Existing literature (Stiglitz & Weiss, 1981; Carter, 

1989; Feder, Lau, Lin, & Luo, 1990) suggests that capital market imperfections and credit 

rationing can cause a misallocation of resources and a sub-optimal use of inputs in farm 

production. This misallocation can in turn negatively affect farm productivity and result in 

lower income compared to that of unconstrained farmers, with subsequent pervasive 

implications on household welfare and food security (Jappelli, 1990; Petrick, 2004; Ali, 

Deininger, & Duponchel, 2014). 

Though imperfections in credit markets exist even in the most developed countries (Swinnen 

& Hamish, 1999), such problems are particularly more acute in the agricultural sector of 

developing countries. Indeed, the majority of farmers in Sub-Saharan Africa (SSA) are small-

scale and rely almost exclusively on their own resources to purchase inputs, hire labor, and pay 

for consumption goods. In Ethiopia for example, agriculture is the mainstay of the economy, 

contributing about 40% to GDP and 80% to both employment and exports. Similarly to other 

SSA countries, Ethiopia’s agriculture sector is dominated by small-scale farmers who account 

for more than 90 percent of the total agricultural land under cultivation and much of the 

country’s food crops as well as coffee, the country’s leading export crop (Gebre-Selassie & 

Bekele, 2014). However, many of these farmers are reliant on rain-fed farming and given the 

country’s high susceptibility to adverse weather conditions, particularly recurrent droughts, 

sustaining long spells of food security has always been elusive.  

Despite the role agriculture plays in Ethiopia’s economy and recent proliferation of financial 

services’ providers in the country (such as commercial banks, microfinance institutions, 

cooperative societies, and informal lenders), the sector receives less than 10 percent of the 

banks’ lending, the bulk of which is towards the more developed exports sub-sector. The low 

levels of agriculture credit and financial inclusion in general is largely due to the dominance of 

the rural economy, with very low distribution of financial services. Although indicators of 

financial access and inclusion have improved over the past two decades in Ethiopia, recent 

estimates show that the country is yet to catch up other developing countries. For instance, 

though the percent of Ethiopian adults holding an account at a financial institution reached 22% 

in 2014, it was still lower than the average of SSA countries that stood at 29%, or the 45% of 

adults in South Asia, 51% in Latin American, and 69% in East Asia having an account in 2014 

(World Bank, 2014). The percents are even smaller when we consider Ethiopia’s rural areas, 

where only 19% of the population aged more than 15 years old had an account in 2014. 

Moreover, Ethiopia has only 3 bank branches per 100,000 inhabitants in 2014, most of them 
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largely concentrated in urban areas, compared to an average of 4 branches in SSA countries 

and a world average of 14 (World Bank, 2014). 

The aim of this paper is to provide micro evidence on credit market imperfections in Ethiopia 

and link them to farmers’ performance and productivity loss. The paper makes two main 

contributions to the understanding of the potential linkages between access to credit and farm 

productivity. First, it empirically analyzes the nature, extent, and determinants of credit 

constraints in Ethiopia’s agricultural sector using household-, plot-, and farm-level data. It 

provides evidence that behind the generic term “credit constrained”, there are heterogeneous 

types of farmers, some excluded from credit markets due to supply-side restrictions (such as 

high interest rates and collateral requirements imposed by money lenders)  or demand-side 

factors (such as high transaction costs and high risk of losing collateral due to inability to repay 

credit). The paper thus investigates the mechanisms behind these different types of credit 

constraints in order to understand what policies are likely to succeed in alleviating them.  

Second, the paper evaluates the extent of farm productivity loss due to credit market 

imperfections and estimates potential gains from improving farmers’ access to credit in 

Ethiopia. Specifically, the paper builds on the endogenous regime switching regression model 

to estimate these productivity differentials for each type of credit constrained farmers to 

account for their inherent heterogeneity. The magnitude of these potentials gains will be 

indicative of the necessity to tackle credit constraints in Ethiopia’s agriculture and implement 

sound policy measures likely to improve farmers’ access to financial instruments. 

The remainder of this paper is organized as follows. Section two develops a theoretical model 

of farmers’ behavior under credit constraints and discusses its implications on farm 

productivity. Section three outlines our empirical strategy used to identify factors determining 

the likelihood of being credit constrained and the effects of these constraints on farm 

productivity, and compute productivity loss due to limited access to credit. Section four 

describes the datasets and presents some key descriptive statistics. Section five presents and 

discusses our main results while section six summarizes the paper’s key findings and concludes 

with some policy implications.  

 

2. A THEORETICAL MODEL OF FARMERS’ BEHAVIOR UNDER CREDIT 

CONSTRAINTS 

 

In this section, we develop a basic theoretical model that links farmers’ optimization behavior 

and credit market imperfections and demonstrate how binding credit constraints can lead to 

productivity differentials between constrained and unconstrained farmers. Consider a farm 

household whose output is a function of total available land 𝐴, assumed fixed in the short run, 

and non-land variable inputs 𝑋, such as labor, fertilizer, pesticides or improved seeds. The farm 

production function is represented by 𝑓(𝑋; 𝐴, 𝑧𝑞) where 𝑧𝑞 is a vector of production shifters, 

and follows standard assumptions: 𝑓𝑋(. ) > 0; 𝑓𝑋𝑋(. ) < 0, and 𝑓(. ) is strictly concave in 𝑋 

(Lau, 1976). Let 𝑝 represent the per unit market output price, assumed exogenous to and known 

by the farmer for simplicity, and 𝑤 the per unit market input price. Given that land is a fixed 

factor, the farm profit, 𝛱, is given by: 

                                            𝜋 = 𝑝𝑓(𝑥; 𝑧𝑞) − 𝑤𝑥,                          (1) 
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where 𝜋 =
𝛱

𝐴
 is per-acre farm profit;  𝑓(𝑥; 𝑧𝑞) ≡ 𝑓(

𝑋

𝐴
; 𝑧𝑞 , 1) is per-acre production function or 

yield function, and 𝑥 =
𝑋

𝐴
 is per-acre level of variable input 𝑋. Since the production function 

𝑓(. ) is concave, there is a unique profit maximizing level of variable inputs 𝑋 per acre. 

Let us now assume that the farmer has a certain income 𝑌 at the start of the production process, 

allocated to consumption 𝐶 at unit price 𝑝 and to productive activities. If 𝑌 ≥ 𝑝𝐶 + 𝑤𝑋, then 

the farmer can self-finance his consumption and production and reach the maximum profit 𝛱∗ 

without resorting to external financial resources. However, in most cases, farmer’s income will 

be insufficient to finance all the required productive inputs as well as consumption 

expenditures. The farmer is therefore able to pay only for a fraction 𝑠, with 0 < 𝑠 < 1, of 

variable inputs needing upfront funding, such as fertilizer, improved seeds, and other 

agrochemicals. Accordingly, he may seek a loan from formal or informal lenders to fill his 

financial gap. These lenders will determine the maximum credit 𝐾 to grant to the farmer, the 

interest rate on the requested loan 𝑟, and collateral requirements.  

The major problem faced by potential lenders is the well-known asymmetric information 

(Stiglitz & Weiss, 1981). Indeed, lenders are disadvantaged and unable to perfectly identify 

“good borrowers” insofar as the farmer has superior knowledge of the type of projects he 

intends to undertake – the so-called adverse selection problem – and there is no guarantee that 

once the loan is obtained, the farmer will abide by the rules of the contract, leading to the moral 

hazard problem. Due to this asymmetric information, we thus assume that prospective lenders 

require that their loans be fully collateralized. For simplicity of the model exposition, let us 

consider that lenders’ opportunity cost of money is zero so that, under competitive markets, 

interest rates on loans are zero (Guirkinger & Boucher, 2008). In addition, in rural markets, 

land is the most valuable resource and lenders generally favour titled land as collateral. Let ν 

be the proportion of owned agricultural plots with land certificates. Hence, farmers with higher 

proportions of certified lands will have the possibility to access credit and borrow larger 

amount of money from lenders and thus finance their input expenditures. 

Under these circumstances and the model assumptions, the farmer’s problem is to maximize 

the utility of profit 𝑈(𝛱) as follows: 

 

                      𝑀𝑎𝑥 𝑈[𝛱(𝑋)] = 𝑈[𝑝𝑓(𝑋; 𝐴, 𝑧𝑞) − 𝑠𝑤𝑋 − (1 − 𝑠)𝑤𝑋],                   (2) 

subject to: 

                      (1 − 𝑠)𝑤𝑋 ≤ 𝐾(𝑧𝑐, 𝑧𝑞) + (𝑌 − 𝑝𝐶 − 𝑠𝑤𝑋),                                       (3) 

                      0 ≤ 𝐾(𝑧𝑐, 𝑧𝑞) ≤ 𝜏𝑣𝐴,                                                                                (4) 

 

where 𝑈(. ) is a continuous, increasing and strictly concave utility function. 

Equation (3) states that expenditures on variable inputs 𝑋 are limited by the farmer’s initial 

income 𝑌, consumption expenditures 𝑝𝐶 and the credit limit 𝐾(𝑧𝑐, 𝑧𝑞). In this equation, the 

maximum amount of credit available for the farmer depends on both production characteristics 

𝑧𝑞 (such as land size and certification, farmer’s experience and reputation, and the intended 

use of the loan) and consumption shifters 𝑧𝑐 (such as household size, dependency ratio, and 

wealth).  Equation (4) describes the farmer’s credit limit constraint, which is determined by the 
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value of titled land owned by the farmer, with 𝜏 the per-unit price of land. These 2 inequality 

constraints define two switching regimes: the unconstrained regime in which credit constraint 

is not binding and the constrained regime where finance and borrowing constraints are binding 

(Carter & Olinto, 2003). 

The Lagrangean function associated with this problem is represented by: 

 

      𝐿 = 𝑈[𝑝𝑓(𝑋; 𝐴, 𝑧𝑞) − 𝑠𝑤𝑋 − (1 − 𝑠)𝑤𝑋] 

                                  +𝜆[(𝑌 − 𝑝𝐶 − 𝑠𝑤𝑋) + 𝐾(𝑧𝑐, 𝑧𝑞) − (1 − 𝑠)𝑤𝑋] 

                                               +𝜇[𝐾(𝑧𝑐, 𝑧𝑞) − 𝜏𝑣𝐴]                                                         (5) 

 

where 𝜆 and 𝜇 are respectively the shadow prices of the credit constraint and credit limit. 

Since the credit constraint may or may not be binding, the Kuhn-Tucker conditions associated 

with this problem give: 

 

      𝑈′(. )[𝑝𝑓𝑋(. ) − 𝑠𝑤 − (1 − 𝑠)𝑤] + 𝜆[𝑠𝑤 − (1 − 𝑠)𝑤] = 0,    𝑋 ≥ 0             (6) 

      𝜆[(𝑌 − 𝑝𝐶 − 𝑠𝑤𝑋) + 𝐾(𝑧𝑐, 𝑧𝑞) − (1 − 𝑠)𝑤𝑋] = 0,    𝜆 ≥ 0                           (7) 

        𝜇[𝐾(𝑧𝑐, 𝑧𝑞) − 𝜏𝑣𝐴] = 0,    𝜇 ≥ 0                                                                          (8) 

 

If the credit constraint is not binding, i.e. if 𝜆 = 0, then, from equation (6) we have: 

 

      𝑈′(. )[𝑝𝑓𝑋(. ) − 𝑠𝑤 − (1 − 𝑠)𝑤] = 0                                                                      (9) 

 

Since 𝑈′(. ) ≠ 0, this implies that  𝑝𝑓𝑋(. ) = 𝑤. At the optimum and without a binding credit 

constraint, the maximum quantity of variable input 𝑋 corresponds to the level that equates its 

marginal value product 𝑝𝑓𝑋(. ) to its marginal cost 𝑤. This quantity is independent of 

consumption-side characteristics, leading to the separability between consumption and 

production decisions (Singh, Squire, & Strauss, 1986; de Janvry, Fafchamps, & Sadoulet, 

1991). However, when the credit constraint becomes binding, then 𝜆 > 0 and, using equation 

(6), the optimality condition is then given by: 

 

      𝑈′(. )[𝑝𝑓𝑋(. ) − 𝑤] − 𝜆𝑤 = 0                                                                                  (10) 

 

This means that 𝑝𝑓𝑋(. ) = 𝑤 [1 +
𝜆

𝑈′(.)
] > 𝑤 since both 𝜆 and  𝑈′(. ) are strictly positive. Under 

credit constraints, the marginal value product of variable inputs is higher than their marginal 

cost by the factor (1 +
𝜆

𝑈′(.)
). This breaks the separability hypothesis between production and 

consumption decisions and changes in household preferences and shadow price of the credit 

constraint will affect farmer’s output (Stiglitz & Weiss, 1981; Singh, Squire, & Strauss, 1986; 
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de Janvry, Fafchamps, & Sadoulet, 1991)2. For a fixed cost of variable inputs X, the farmer 

could reach higher profits by increasing the quantities used of X but is limited in doing so by 

the available credit (Ciaian & Swinnen, 2008). Consequently, the credit constrained farmer 

may use sub-optimal levels of variable inputs and be unable to achieve the maximum attainable 

profit. Relaxing the credit constraint may thus help the farmer increase his input use and 

subsequently improve his production level and hence profit, holding cost of variable inputs 

fixed. To see this, let us further document the impact of the binding constraint on the optimal 

use of input 𝑋. By differentiating the first order conditions with respect to the shadow price of 

the credit constraint 𝜆, we get from equation (6): 

 

   𝑈′′(. )[𝑝𝑓𝑋(. ) − 𝑤]2
𝑑𝑋

𝑑𝜆
+ 𝑈′(. )𝑝𝑓𝑋𝑋(. )

𝑑𝑋

𝑑𝜆
= 𝑤,         (11) 

 

Since 𝑈′′(. ) and 𝑓𝑋𝑋(. ) are negative and 𝑈′(. ) is positive by definition, it follows from equation 

(11) that: 

 

𝑑𝑋∗

𝑑𝜆
< 0                                                                                         (12) 

 

In other words, a binding credit constraint will lead to a sub-optimal use of variable inputs: the 

higher the shadow price of the credit constraint, the lower the optimal level of input demand 

by the farmer.  

An important conclusion drawn from the above model is that, controlling for other factors, 

credit constrained farmers will likely under-invest in productivity-enhancing inputs relative to 

their unconstrained peers,  with important implications on their income earnings and  

livelihoods.  

 

3. EMPIRICAL STRATEGY 

 

This section develops our empirical strategy to analyze the effects of credit constraints on farm 

productivity as well as the extent of productivity loss due to limited or lack of access to credit 

services by Ethiopian farmers.  

The main objective of our econometric analysis is to evaluate the extent to which farm 

productivity significantly differs between constrained and unconstrained farmers. However, 

the estimation of the effects of credit constraints on farm productivity poses at least two 

methodological challenges: unobserved heterogeneity and endogenous sample selection.  

First, there is heterogeneity between constrained and unconstrained farmers, particularly when 

it comes to factors relating to farm characteristics, and hence productivity. For instance, some 

                                                           
2 It is also possible to analyze farmer’s problem using the productivity function of input 𝑋 defined by  

𝑓(.)

𝑋
 . Hence, if farmer’s 

problem is to maximize his productivity, then equation (9) becomes: 𝑈′(. ) (
𝑓𝑋(.)

𝑋
−

𝑓(.)

𝑋2 ) = 0 when the credit constraint is not 

binding. In this case, 𝑓 ′(𝑋) =
𝑓(.)

𝑋
, the marginal product 𝑓 ′(𝑋) equates the average product 

𝑓(.)

𝑋
. However, under a binding 

credit constraint, equation (10) becomes: 𝑈′(. ) (
𝑓𝑋(.)

𝑋
−

𝑓(.)

𝑋2 ) − 𝜆𝑤 = 0, leading to 𝑓 ′(𝑋) >
𝑓(.)

𝑋
. 
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farmers are unconstrained because they have sufficient resources to self-finance their activities, 

while others are constrained because there are no lenders or transaction costs are high for 

obtaining credit in their areas. Furthermore, even after controlling for observable heterogeneity 

between the two groups, there might still exists unobserved heterogeneity that affects their level 

of productivity. Indeed, the two groups might have developed different managerial capabilities 

and farm skills which influence their efficiency and productivity differently. In addition, 

agricultural productivity and farmers’ credit status may be significantly correlated. In fact, 

under credit constraints, factors of production may have differential effects on agricultural 

productivity than under unconstrained conditions.  

The second issue relates to endogenous sample selection bias. Unconstrained households can 

separate consumption decisions from farm production decisions and choose productive inputs 

optimally, independent of consumption constraints (Foltz, 2004). In contrast, credit constrained 

farmers may use sub-optimal levels of productive inputs because they have to allocate their 

limited resources between production and consumption expenditures.  

To account for both unobserved heterogeneity (between constrained and unconstrained farmers 

and between various types of credit constraints) and endogenous sample selection bias, we 

apply an endogenous regime switching regression model3 (Freeman, Ehui, & Jabbar, 1998; 

Lokshin & Sajaia, 2004; Ali & Deininger, 2012). In the first stage, a probit model is applied to 

estimate the determinants of credit constraint status of Ethiopian farmers using a number of 

identifiable and theoretically plausible socio-economic and credit variables. In the second step, 

separate regressions are then performed to model farmers’ productivity, conditional on their 

respective credit constraint status. More formally, let 𝑑𝑖𝑡
∗  denote the latent variable defining the 

credit constraint status of farmer 𝑖 at time 𝑡 and 𝑦𝑖𝑡  his level of productivity. The endogenous 

regime switching model can then be written as follows: 

 

𝑑𝑖𝑡
∗ = 𝛼′𝒁𝒊𝒕 + 𝛾′𝑲𝒊𝒕 + 𝜈𝑖𝑡                                                    (13) 

𝑑𝑖𝑡 = {

1 𝑖𝑓 𝑑𝑖𝑡
∗ > 0

0 𝑖𝑓  𝑑𝑖𝑡
∗ ≤ 0

                                                            (14) 

𝑦𝑖𝑡 = {
𝑦𝑖𝑡

1 = 𝛽1′𝒁𝒊𝒕 + 𝜃1′𝑾𝒊𝒕 + 𝜖𝑖𝑡
1  𝑖𝑓 𝑑𝑖𝑡 = 1

𝑦𝑖𝑡
2 = 𝛽2′𝒁𝒊𝒕 + 𝜃2′𝑾𝒊𝒕 + 𝜖𝑖𝑡

2  𝑖𝑓 𝑑𝑖𝑡 = 0

            (15)  

 

where the superscripts 1 and 2 in equation (15) refer to credit constrained and credit 

unconstrained farmers, respectively and 𝛼, 𝛾, 𝛽, and 𝜃 are unknown parameters to be estimated. 

The dummy variable 𝑑𝑖𝑡 takes the value 1 if the latent variable 𝑑𝑖𝑡
∗  is strictly positive and 

corresponds to the situation where the farmer is credit constrained, due to either supply-side or 

demand-side restrictions. Otherwise, it takes the value 0 and therefore implies that the farmer 

is instead unconstrained in the credit market. 

                                                           
3 The Heckman selection model is among the models often used to deal with positive sample selection bias. However, in our 

case, this model does not explain the casual factors of credit constraints to differ across the type of constraints farmers face. 
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The symbol 𝒁𝒊𝒕 stands for the vector of factors that may influence both 𝑑𝑖𝑡
∗  and 𝑦𝑖𝑡, such as 

household characteristics (like age, gender, education of the household’s head, or household 

size and composition)4 while 𝑲𝒊𝒕 is a vector of variables that do not have a direct effect on farm 

productivity except only through their impact on the regime switching (selection equation) such 

as distance variables previously defined. The vector 𝑾𝒊𝒕 comprises variables that only explain 

farm productivity without affecting the selection in one group or the other, such as land quality, 

climatic variables (rainfall, temperature, and precipitation), family and/or hired labor, or non-

labor inputs (fertilizer, improved seeds, or other agro-chemicals). The error terms in the 

selection and productivity equations, 𝜈𝑖𝑡, 𝜖𝑖𝑡
1 , and 𝜖𝑖𝑡

2  , are assumed to have a trivariate normal 

distribution with mean zero and covariance matrix 𝛀.  

Given that unobserved factors affecting the regime switching (selection equation) might also 

affect farm productivity, the error terms 𝜖𝑖𝑡 and 𝜈𝑖𝑡 may be correlated and application of 

Ordinary Least Squares (OLS) may produce inconsistent estimates (Lee, 1978; Maddala, 

1983).  To address this issue of endogenous regime switching, the estimation of the selection 

and productivity equations is performed simultaneously using the Full Information Maximum 

Likelihood (FIML) method (Greene, 2000; Lokshin & Sajaia, 2004). This method has the 

advantage of producing consistent standard errors, contrary to methods that estimate each 

equation separately using, for instance, a two-stage estimation method (Lee, 1978; Feder, Lau, 

Lin, & Luo, 1990; Freeman, Ehui, & Jabbar, 1998; Carter & Olinto, 2003; Petrick, 2004; 

Guirkinger & Boucher, 2008). 

Under the assumptions on the distributions of the error terms in (13) and (15), and following 

Lokshin and Sajaia (2004), the log-likelihood function of the endogenous regime switching 

regression model is given by: 

 

𝑙𝑛𝐿 = ∑{𝑑𝑖[𝑙𝑛(𝐹(𝜂1𝑖)) + 𝑙𝑛(𝑓(𝜖𝑖𝑡
1 /𝜎1)/𝜎1)]

𝑖

+ (1 − 𝑑𝑖)[𝑙𝑛(1 − 𝐹(𝜂2𝑖)) + 𝑙𝑛(𝑓(𝜖𝑖𝑡
2 /𝜎2)/𝜎2)]}           (16) 

 

where 𝐹(. ) is a cumulative normal distribution function, 𝑓(. ) is a normal density distribution 

function and: 

                      𝜂𝑗𝑖 =
(𝛼′𝒁𝒊𝒕 + 𝛾′𝑲𝒊𝒕) + 𝜌𝑗𝜀𝑖𝑡

𝑗
/𝜎𝑗

√(1 − 𝜌𝑗
2)

,    𝑤𝑖𝑡ℎ  𝑗 = 1,2                      (17) 

while 𝜌1 = 𝜎1𝑣
2 /𝜎𝑣𝜎1 is the correlation coefficient between 𝜈𝑖𝑡 and 𝜖𝑖𝑡

1 ; and 𝜌2 = 𝜎2𝑣
2 /𝜎𝑣𝜎2 is 

the correlation coefficient between 𝜈𝑖𝑡 and 𝜖𝑖𝑡
2 , with 𝜎1𝑣 and 𝜎2𝑣 the covariances of 𝜈𝑖𝑡 and 𝜖𝑖𝑡

1 ,  

𝜈𝑖𝑡 and 𝜖𝑖𝑡
2 , respectively. 𝜎𝑣, 𝜎1, and 𝜎2 are the standard deviations of 𝜈𝑖𝑡, 𝜖𝑖𝑡

1 , and 𝜖𝑖𝑡
2 , 

respectively. 

The estimation results from equation (16) applying the FIML method can thus be used to 

compute the potential productivity gains/losses stemming from removing farm credit 

constraints, or the level of productivity that constrained farmers could have achieved after 

                                                           
4 Under market imperfections, the separability hypothesis breaks down and therefore production decisions become also 
affected by consumption-side considerations (Stiglitz & Weiss, 1981; Singh, Squire, & Strauss, 1986; de Janvry, Fafchamps, & 
Sadoulet, 1991).  
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alleviating their credit constraints. We are thus interested in computing an estimate ∆𝑦𝑖𝑡 =

𝑦𝑖𝑡
2 − 𝑦𝑖𝑡

1  for credit constrained farmers. Using equations (13) and (15) and referring to 

Guirkinger and Boucher (2008), the expected value of productivity differential ∆𝑦𝑖𝑡 conditional 

on being credit constrained (𝑑𝑖𝑡 = 1) is given by: 

 

                                    𝐸(∆̂𝑦𝑖𝑡|𝑑𝑖𝑡 = 1) = (�̂�2 − �̂�1)𝒁𝒊𝒕 + (𝜃2 − 𝜃1)𝑾𝒊𝒕                        (18) 

 

where �̂� and 𝜃 are estimated parameters from the endogenous regime switching regression 

model. 

The higher the value of this predicted differential, the larger the productivity loss due to credit 

constraints in Ethiopia’s agricultural sector and the more urgent the need to tackle credit market 

imperfections and improve financial access for small-scale farmers.  

 

4. DATA SOURCES AND DESCRIPTIVE STATISTICS 

 

Empirically, the determinants of access to credit by smallholder farmers and the links between 

credit constraints and farm productivity in Ethiopia are documented using a balanced two-

period household panel datasets gleaned from two waves of surveys: 2011-2012 and 2013-

2014. These datasets are part of the Living Standards Measurement Study – Integrated Surveys 

on Agriculture (LSMS-ISA) collected by Ethiopia’s Central Statistics Agency (CSA) under the 

technical guidance of the World Bank.  

The first wave, the Ethiopia Rural Socioeconomic Survey (ERSS), covers all regions of 

Ethiopia, except Addis Ababa, and all rural zones as well as small towns5 of the country. The 

second wave, the Ethiopia Socioeconomic Survey (ESS), expanded the first one to include all 

urban areas and the capital city, Addis Ababa. This led to an increase of the enumeration areas 

(EAs) from 333 (or 3,776 households) in the ERSS to 433 (or 5,262 households) in the ESS. 

Interviewed households were selected through a two-stage probability sampling design. In the 

first stage, enumeration areas (i.e. primary sampling units) were chosen based on probability 

proportional to population size. The second sampling stage consists of selecting households to 

be interviewed within each EA using a random sample design. From the 3,996 households 

planned to be initially surveyed, 3,969 were finally interviewed in 2011-2012, of which 3,776 

were successfully re-interviewed in 2013-2014, representing less than 5 percent of attrition 

rate.  

For the purpose of the present study, we only retained households engaged in agricultural 

activities and with complete information on credit market participation. This gave a balanced 

sample of 2,654 households interviewed successively in both waves. The surveys include 

relevant information on households’ demographics, resources and asset ownership, geo-

referenced location and environmental data, farming activities and credit market participation. 

Both surveys consisted of three rounds of visits to households. The first round was carried out 

in September and October (2011 for ERSS and 2013 for ESS) and gathered information on 

households’ post-planting activities. The second round immediately followed in November-

                                                           
5 Town with a population of less than 10,000 people. 
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December (2011 for ERSS and 2013 for ESS) and concerned livestock activities. The last round 

intervened in January-March 2012 for ERSS and in February-April 2014 for ESS and collected 

post-harvest information. These rounds therefore cover the entire agricultural production 

season.  

We use information on applications for credit in the last 12 months preceding the surveys and 

farmers’ responses to various questions on credit market participations to identify households 

who had access or not to credit, and those who were constrained or not in the credit market.  

However, the identification of credit constrained and unconstrained farmers is not 

straightforward given the unobservability of their status. Broadly, three approaches are found 

in the literature to define a household’s credit constraint status: detection through violation of 

the life-cycle hypothesis (Gersovitz, 1988; Besley, 1995; Browning & Lusardi, 1996), direct 

elicitation approach (Feder, Lau, Lin, & Luo, 1990; Jappelli, 1990) and credit limit approach 

(Diagne, Zeller, & Sharma, 2000; Diagne & Zeller, 2001).  

The first approach uses information on household consumption and income to identify a 

significant dependence of consumption on transitory income and evidence of this dependence 

is taken as an indication of credit constraint. However, many empirical studies have shown 

that, under conditions of uncertainty, households can develop a prudent or precautionary 

behavior that leads to the violation of the life-cycle/permanent income hypothesis without 

necessarily being credit constraint (Zeldes, 1989; Kimball, 1990). In the credit limit approach, 

the lender is assumed to choose the maximum amount of loan he is willing to lend, and this 

amount is determined by the maximum he is able to lend, his subjective assessment of the 

propensity of default as well as other borrower’s characteristics.  

The direct elicitation approach exploits a series of information on credit market participation 

status of households that includes their borrowing needs, experience and overall perceptions. 

For the purpose of this study and given survey design and data availability, we draw on this 

approach to define who is credit constrained among small-scale farmers (Ali & Deininger, 

2012)6. 

Figure 1 summarizes the sequential approach followed to categorize farmers into credit 

unconstrained and constrained, the latter being either price-, risk-, quantity- or transaction 

costs-constrained, depending on their responses to specific survey questions.  

 

 

 

  

                                                           
6 One of the most important shortcomings of this approach is that we are unable to assess the extent of credit constraint, 

information very valuable for policy makers who have to allocate limited resources to various competing projects. Since this 

approach is essentially qualitative, we cannot investigate the severity of credit constraints. This would be possible by applying 

the credit limit approach. However, this would require to have information on the maximum amount of credit Ethiopian farmers 

could borrow during the recall period and the maximum the lenders would be willing to lend for each type of credit, information 

not collected in both ERSS and ESS. 
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Figure 1: Definition of credit constraint status – Direct elicitation approach 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Adapted from Ali, Deininger, and Duponchel (2014)  

Following the approach, Table 1 summarizes the extent of credit constraints among Ethiopian 

small-scale farmers. It reveals the extent of credit constraints in Ethiopia’s agricultural sector. 

Indeed, when we pool the two surveys, table 1 shows that two-thirds (66.6%) of Ethiopian 

farmers may be described as being credit constrained, a majority of them (72%) due to risk 

factors followed by transaction costs (14.3%). When we disentangle the data by survey year, it 

appears that more than 80% of farmers were credit constrained in 2011-12 but this number 

substantially declined in the follow-up survey (52.9%) due particularly to a sharp decline in 

the number of risk-constrained households (from 1,555 in 2011-12 to 991 in  2013-14), 

representing a 36.3% reduction. 

 

Table 1: Extent of credit constraints by survey year 
 Pooled sample 2011-12 2013-14 

 Number Relative 

frequency 

Number Relative 

frequency 

Number Relative 

frequency 

Unconstrained 1,771 33.36   520 19.59 1,251 47.14 

Constrained 3,537 66.64 2,134 80.41 1,403 52.86 

  Quantity-constrained 264 7.46   145   6.79    119   8.48 

  Price-constrained 238 6.73   147   6.89     91   6.49 

  Risk-constrained 2,546 71.98 1,555  72.87   991  70.63 

  Transaction costs-constrained 507 14.33  294  13.78    213   15.18 

Observations 5,308 100 2,654 100 2,654 100 

Source: Authors’ calculations using LSMS-ISA: Ethiopia Rural Socioeconomic Survey 

(ERSS) 2011-12 and Ethiopia Socioeconomic Survey (ESS) 2013-14.  
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Table 2 presents some descriptive statistics of key variables by disentangling farmers by their 

credit constraint status. It sheds light on the necessity to account for heterogeneous factors 

explaining the nature of farmers’ credit constraints and points towards marked differences 

between constrained and unconstrained farmers on the one hand, and between different types 

of credit constrained farmers, on the other.  

In terms of household characteristics, there are not many significant differences between 

constrained and unconstrained farmers, except that constrained households are likely to be 

female-headed (21.3% against 18.7%) with slightly smaller household size (5.2 against 5.4 

household members), smaller number of male adults (1.2 against 1.3) and female adults (1.3 

against 1.4). However, the differences between the 2 groups of farmers become apparent when 

it comes to farm characteristics. Indeed, Table 2 indicates that globally, the total market value 

of crops harvested by credit constrained farmers is about half of their unconstrained peers 

(7,146.5 against 14,879.7 ETB7); they cultivate smaller agricultural plots (3.6 against 4.3 

acres), and have lower land productivity (10,906 against 4,720 ETB/acre)8. Furthermore, they 

allocate less time on farming activities (1,061 against 1,147 hours per year), hire less labor 

(43.8 against 82.4 person-days), and use small quantities of chemical fertilizer per acre (10.17 

against 8.37 kg/acre).  Though they possess a relatively large number of agricultural plots (9.8 

against 9.3), credit constrained farmers cultivate a smaller number of crops (5.9 against 6.1) 

and are more land insecure as shown by the smaller proportion of agricultural plots with land 

certificate (34.8 against 39.1%). This is particularly important in rural credit markets because 

land certificate generally serves as collateral.  

Credit constrained farmers are also located further away from main markets (68.4km against 

65km) and commercial banks (24.5km against 22.5km), tough they live closer to nearest 

microfinance institution (12.8km) than their unconstrained counterparts (14km). 

When we disentangle credit constrained into various groups, Table 2 suggests that there are 

significant structural differences between the types of constrained farmers. For instance, while 

quantity-constrained farmers9 are significantly younger than their counterparts (42.9 against 

45.8 years), risk-constrained households10 are instead relatively older than their counterparts 

(46.3 against 45.1 years). Furthermore, the difference in education attainment of the 

household’s head is only significant between transaction costs-constrained and unconstrained 

farmers. In terms of distance variables, Table 2 also reveals different patterns. Only transaction 

costs-constrained farmers are significantly farther from the nearest main road (19.3km against 

16.4km) and commercial bank (27.4km against 23.4km), whereas price- and risk-constrained 

farmers are located closer to the nearest microfinance institution than their unconstrained peers.  

                                                           
7 Ethiopian Birr (ETB). At the time of the ERSS, 1 𝑈𝑆𝐷 ≈ 17.30 𝐸𝑇𝐵  (World Bank, 2015). However, at the time of writing, 
there was not an official exchange rate for Ethiopia in 2013 and 2014. Using instead exchangerates.org.uk, the average 
exchange rate during the second wave (ESS) is 1 𝑈𝑆𝐷 ≈ 19.19 𝐸𝑇𝐵 
8 This is also confirmed by distributional plots of land productivity for both groups of farmers (see Annex 2) where the 
distributions of land productivity for unconstrained farmers are located at the left of those of constrained farmers.  
9 Farmers whose loans have been rejected or only partially approved 
10 Farmers who did not apply for loans because of fear of losing collateral or being rejected or simply because they do not 
like to be indebted 
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Table 2. Mean comparisons of key variables by credit constrained status 

Description All panel 

households 

Credit constrained Quantity-constrained Price-constrained Risk-constrained Transaction costs-

constrained 

 No Yes No Yes No Yes No Yes No Yes 

Household characteristics           

Age of the head (in years) 45.66 

(15.18) 

45.22 

(14.31) 

45.88 

(15.59) 

45.80 

(15.23) 

42.91  

(13.87)*** 

45.69 

(15.16) 

45.38 

(15.32) 

45.09 

(14.48) 

46.28 

(15.88)*** 

45.69 

(15.16) 

45.38 

(15.32) 

Education of the head (in 

years) 

1.70 

(3.04) 

1.73 

(2.97) 

1.69 

 (3.07) 

1.70 

 (3.04) 

1.85 

 (3.02) 

1.71 

 (3.05) 

1.53 

 (2.63) 

1.65  

(2.89) 

1.76 

 (3.18) 

1.75 

 (3.07) 

1.32 

 (2.62)*** 

Female-headed household 

(in %) 

20.43 18.74 

(39.03) 

21.28 

(40.94)** 

20.55  

(40.42) 

18.18  

(38.64) 

20.54 

 (40.41) 

18.14  

(38.62) 

19.31 

 (39.49) 

21.65 

(41.19)** 

20.19 

(40.14) 

22.77  

(41.98) 

Household size 5.28 

(2.23) 

5.40 

 (2.21) 

5.22  

(2.23)*** 

5.28  

(2.24) 

5.27  

(1.97) 

5.28  

(2.23) 

5.27  

(2.16) 

5.34  

(2.20) 

5.22  

(2.26)** 

5.29 

 (2.22) 

5.177 

 (2.27) 

Number of male adults 1.24 

 (0.91) 

1.33 

 (0.91) 

1.19  

(0.89)*** 

1.23  

(0.91) 

1.27 

 (0.74) 

1.24 

 (0.90) 

1.21 

 (0.82) 

1.28 

 (0.89) 

1.19  

(0.91)*** 

1.24  

(0.90) 

1.16 

 (0.90)** 

Number of female adults 1.30  

(0.75) 

1.36 

 (0.80) 

1.27  

(0.73)*** 

1.30 

 (0.76) 

1.26 

 (0.65) 

1.30 

 (0.76) 

1.32 

 (0.71) 

1.33 

 (0.76) 

1.27  

(0.74)*** 

1.30  

(0.76) 

1.27 

 (0.72) 

Dependency ratio 1.39  

(1.05) 

1.38 

 (1.04) 

1.40 

 (1.07) 

1.39  

(1.07) 

1.37  

(0.88) 

1.40  

(1.06) 

1.30  

(0.94) 

1.39 

 (1.05) 

1.40 

 (1.06) 

1.39  

(1.04) 

1.45  

(1.20) 

Monthly consumption ( 

ETB) 

603.21 

(1,808.46) 

580.02 

(1,371.43) 

614.82 

(1,991.66) 

606.31 

(1,831.63) 

544.02 

(1,289.25) 

602.58 

(1,836.14) 

616.66 

(1,061.61) 

586.48 

(1,307.84) 

621.36 

(2,227.93) 

600.71 

(1,858.31) 

626.85 

(1,241.96) 

Access to extension services 

(%) 

15.79 

(36.47) 

12.76 

(33.38) 

17.30 

(37.83)*** 

15.74  

(36.42) 

16.67 

 (37.34) 

13.91 

 (34.61) 

33.53  

(47.25)*** 

15.83  

(36.51) 

14.70  

(35.49) 

17.13 

(37.67) 

14.34 

(35.05)*** 

Farm characteristics            

Crop output (in ETB) 9,736.68 

(81,854.51) 

14,879.73 

(139,201.5) 

7,146.51 

(18,343.46)*** 

9,691.07 

(83,667.11) 

10,407.12 

(31,180.26) 

10,161.8 

(85,972.28) 

5,606.35 

(11,788.63)*** 

11,971.96 

(112,102.5) 

7,290.904 

(18,703.21)** 

10,161.8 

(85,972.28) 

5,606.35 

(11,788.63)*** 

Land size (in acres) 3.82 

 (17.38) 

4.26 

 (13.25) 

3.60 (19.11) 3.86 

 (17.81) 

2.93 

 (3.039)*** 

3.82 

 (17.66) 

3.86 (9.40) 4.30 

 (22.45) 

3.30 

 (9.08)** 

3.66 

 (10.65) 

5.29  

(45.69) 

Land productivity 

(ETB/acre) 

6,783.94 

(63,496.29) 

10,906.07 

(106,647.5) 

4,719.95 

(18,575.11)** 

6,861.01 

(64,902.82) 

5,311.32 

(24,122.18) 

6,965.18 

(64,952.24) 

2,920.84 

(5,761.59)*** 

8,573.08 

(86,038.75) 

4,843.01 

(19,212.9)** 

7,012.83 

(66,574.73) 

4,616.40 

(15,366.31)** 

Family labor (in hours) 1,089.86 

(1,976.07) 

1,147.31 

(1,442.52) 

1,061.09 

(2,194.65)* 

1,095.9 

(2,013.91) 

974.39 

(1,005.45)* 

1,091.70 

(2,003.02) 

1,050.67 

(1,275.23) 

1,030.25 

(1,312.72) 

1,154.52 

(2,503.02)** 

1,137.99 

(2,055.43) 

634.10 

(804.61)*** 

Hired labor ( person-days) 56.67 

(390.57) 

82.38 

(614.04) 

43.80 

(199.28)*** 

56.71 

 (397.43) 

55.84 

 (222.46) 

58.07 

(399.37) 

26.90 

 (60.32)*** 

67.66 

(499.46) 

44.74 

(217.22)** 

58.28 

(409.01) 

41.42 

(112.72)** 

Chemical fertilizer use ( 

kg/acre) 

8.97 

(23.65) 

10.17 

(21.72) 

8.37  

(24.53)** 

9.00  

(23.59) 

8.24  

(24.63) 

8.89  

(23.42) 

10.68  

(27.98) 

9.22  

(22.85) 

8.69  

(24.48) 

9.28  

(23.61) 

6.06 

(23.84)*** 

Number of agric. plots 9.60  

(6.75) 

9.30  

(6.32) 

9.76  

(6.94)** 

9.56  

(6.76) 

10.41  

(6.45)** 

9.60  

(6.75) 

9.76  

(6.60) 

9.02  

(6.28) 

10.24 

(7.17)*** 

9.89  

(6.82) 

6.93  

(5.28)*** 

Number of crops grown 5.96  

(3.76) 

6.10  

(3.69) 

5.89 

 (3.80)** 

5.93  

(3.76) 

6.43  

(3.72)** 

5.98 

 (3.78) 

5.55  

(3.40)* 

5.70  

(3.70) 

6.24 

 (3.81)*** 

6.17 

 (3.75) 

3.99 

 (3.29)*** 
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Table 2 (continued) 

 All panel 

households 

Credit constrained Quantity-constrained Price-constrained Risk-constrained Transaction costs-

constrained 

 No Yes No Yes No Yes No Yes No Yes 

% of plots with certificate 36.20 (43.58) 39.06 

(43.38) 

34.77 

(43.62)*** 

36.45  

(43.68) 

31.37  

(41.34)* 

35.62 

 (43.17) 

48.70 

 (45.25)*** 

36.04 

 (43.27) 

36.37 

 (43.93) 

37.73  

(43.76) 

21.72  

(39.05)*** 

Land slope (% of flatted 

plots) 

54.95 (36.67) 58.27 

(35.66) 

53.29 

(37.06)*** 

54.93 

 (36.67) 

55.38 

 (36.80) 

54.86  

(36.80) 

56.91 

 (33.74) 

57.60  

(36.64) 

52.08 

 (36.50)*** 

54.77  

(36.20) 

56.74  

(40.89) 

Distance to nearest main 

road (km) 

16.70 (19.81) 16.18 

(17.93) 

16.96  

(20.68) 

16.74 

 (19.91) 

16.01  

(17.83) 

16.77  

(20.00) 

15.20 

 (14.98) 

16.63  

(20.31) 

16.77  

(19.25) 

16.42 

 (18.49) 

19.30  

(29.40)** 

Distance to main market 

(km) 

67.27 (48.97) 65.03 

(46.53) 

68.39 

(50.12)** 

67.06 

 (49.10) 

71.08  

(46.44) 

67.58 

 (49.19) 

60.52 

 (54.93)** 

65.95  

(48.88) 

68.69  

(49.05)** 

67.05 

 (47.83) 

69.35  

(58.75) 

Distance to main 

population center (km) 

37.57 (26.52) 37.53 

(26.34) 

37.60  

(26.62) 

37.39  

(26.37) 

41.07  

(29.15)** 

37.73  

(26.69) 

34.30 

 (22.41)** 

38.19  

(27.06) 

36.90  

(25.92)* 

37.23 

 (26.13) 

40.78  

(29.80)** 

Distance to nearest 

commercial bank (km) 

23.81 (26.45) 22.50 

(27.23) 

24.46 

(26.03)** 

23.78  

(26.30) 

24.36 

(29.14) 

23.73 

 (26.45) 

25.50 

 (26.43) 

23.85 

 (28.97) 

23.76  

(23.41) 

23.42  

(25.39) 

27.40  

(34.73)** 

Distance to nearest 

microfinance institution 

(km) 

13.22 (19.01) 14.00 

(18.77) 

12.83 

(19.12)** 

13.14 

 (18.62) 

14.73  

(25.33) 

13.29 

 (19.20) 

11.71  

(14.37)* 

14.28 

 (21.59) 

12.08  

(15.65)*** 

12.91 

 (17.48) 

16.14  

(29.69)** 

Tropical Livestock Units 8.74  

(10.83) 

8.83 

 (10.68) 

8.70  

(10.91) 

8.85  

(11.02) 

6.71 

 (6.08)*** 

8.77  

(10.92) 

8.19 

 (8.69) 

9.07  

(10.95) 

8.38 

 (10.69)** 

8.46  

(10.41) 

11.36  

(13.90)*** 

Asset index  0.17 

 (3.61) 

0.06  

(2.05) 

0.23  

(4.18)* 

0.18  

(3.67) 

0.04  

(2.13)* 

0.19 

 (3.66) 

0.05  

(2.39) 

0.05 

 (2.49) 

0.30 

 (4.53)** 

0.18 

 (3.60) 

0.08  

(3.75) 

Observations 5,308 1,771 3,537 5,044 264 5,070 238 2,762 2,546 4,801 507 

Note: ***, **, and * indicate statistically significant differences between the subgroups of credit constrained and unconstrained farmers using a simple t-test with unequal variances. Standard 

deviations into brackets.  

Source: Authors’ calculations using LSMS-ISA: Ethiopia Rural Socioeconomic Survey (ERSS) 2011-12 and Ethiopia Socioeconomic Survey (ESS) 2013-14. 
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However, though different in various aspects, all types of credit constrained farmers share some 

common features. First, their monthly consumption per adult equivalent is not significantly 

different from that of their unconstrained peers. Second, for all but quantity-constrained, the 

value of crops harvested and land productivity and the number of hired labourers are lower for 

credit constrained than for the unconstrained. Third, except for price-constrained, all of types 

of credit constrained farmers grew a significantly smaller number of crops than their 

unconstrained peers.  

The main reasons for loan (non-) applications and the different sources of lenders (formal, 

semi-formal, and informal) are reported in Table 3 by survey year. Of the 5,308 households, 

30.3% (or 1,608 households) applied for a loan over the past 12 months prior to the survey, for 

an average loan size of 2,822 ETB. The formal sector (commercial banks, essentially) played 

a marginal role in that respect, with only 9 cases (0.6%) of loan applications. This is not very 

surprising, given the low density of commercial banks in rural Ethiopia. Hence, most farmers 

chose the semi-formal and informal lenders for their credit. The amount of credit obtained from 

informal sector (such as relatives, neighbours, and informal money lenders) was the smallest 

(1,185 and 1,756 ETB in each survey, respectively), compared to semi-formal sector (6,544 

and 3,032 ETB) and formal sector (4,905 and 3,563 ETB)11.  

Unsurprisingly, the main purposes to taking up loans were for agriculture-related activities. 

Overall, around half of approved loans (49.7%) were aimed at purchasing agricultural inputs 

for food crops or other crops, while 7.8% and 4.1% of credit obtained were business start-up 

capital and business expansion reasons, respectively. Credits obtained from both informal and 

formal sectors were also used to purchase agricultural inputs, with an average of 43.7% and 

55.9%, respectively. Among the main reasons listed by farmers for not applying for loans, 

Table 3 indicates that 24.9% of farmers said they did not like to be indebted, 18.8% of potential 

loan seekers feared that they could not be able to repay the loan, while 11% did not need loans 

because they had adequate resources. Finally, 10.6% did not apply for a loan because they 

believed they would be turned down, 5.9% considered the potential loan as too expensive, 

while 3.4% reckoned that they did not possess adequate collateral to secure a loan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
11 See annexes 3 and 4 
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Table 3. Loan (non-) applications: sources, amount, and reasons 
 Pooled  

sample 

2011-12 2013-14 

 All 

sources 

Informal 

sector 

Semi-formal  

Sector 

Formal 

sector 

Informal 

sector 

Semi-

formal 

sector 

Formal 

sector 

Loan application 

 

      

Apply for a loan 1,608 438 285 5 483 377 4 

Loan approved 1,448 395 278 5 446 348 4 

Amount of credit obtained 

(ETB) 

2,821.9 

(2,821.9) 

1,185.1 

(2,947.9) 

6,543.6 

(51,734.5) 

4,905.4 

(4,387.5) 

1, 756 

(5,775.1) 

3,031.5 

(2,569.3) 

3,562.8 

(3,016.1) 

 

Main reason for applying for 

credit/loan 

 

      

Purchase House/Lease 

Land 

26 9 4 - 10 5 - 

Purchase Agricultural 

Inputs for Food Crop 

543 135 123 2 135 144 4 

Purchase Inputs for other 

Crops 

177 44 39 - 53 42 - 

Business Start-up Capital 113 29 24 - 32 33 - 

Expanding Business 60 17 16 1 14 15 - 

Purchase Non-farm Inputs 41 8 2 - 17 14 - 

Other 488 146 66 2 185 95 - 

 

Main reason for not applying for 

loans 

 

      

Have No Farm or 

Business 

289 129 160 

Have Adequate Farm 444 158 286 

Believe Would Be 

Refused 

427 217 210 

Too Expensive 238 147 91 

Too Much Trouble 85 48 37 

Inadequate Collateral 135 75 60 

Do Not Like To Be In 

Debt 

1,003 614 389 

Do Not Know Any 

Lender 

372 219 153 

Fear Not Be Able To Pay 756 445 311 

Other  275 231 44 

Note: Informal sector includes relatives, neighbours, informal money lenders, as well as all unspecified sources 

of credit. Semi-formal sector includes grocery and local merchants, employers, religious institutions, micro-

finance institutions, and NGOs. Formal sector concerns commercial banks. Standard deviations into brackets. 

Source: Authors’ own calculations using LSMS-ISA: Ethiopia Rural Socioeconomic Survey (ERSS) 2011-12 

and 2013-14. 
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5. RESULTS AND DISCUSSION 

In this section, we report and discuss our main econometric results related to the effects of 

credit constraints on farm productivity and the evaluation of the potential productivity loss 

from limited (or lack of) access to credit in Ethiopia’s. 

Table 4 presents results of the first stage of the endogenous regime switching regression model.  

Reported standard errors were corrected for potential intra-cluster correlations.  As previously 

explained, this first stage provides estimates of the switching regression for the probability of 

being credit constrained in Ethiopia. To allow for potential heterogeneity of farmers due to 

various reasons of being credit constrained, results are reported in the second column for all 

types of credit constrained and then in the subsequent columns for each specific type of credit 

constraints.   

Starting with the general model for all types of credit constrained (Model I), estimates indicate 

that the age of the household’s head and its squared value significantly affect the probability 

of experiencing credit constraints, suggesting the existence of non-linear effects of the age of 

the head. The U-shaped curve of this variable implies that as potential borrowers become older, 

their risk of being credit constrained diminishes but after reaching a turning point, evaluated at 

43.5 years old12, the likelihood of facing credit constraints starts to increase. From the lender’s 

perspective, older loan applicants are more likely to default than younger ones given their 

higher risk of premature death and other recurrent age-related health problems that might 

considerably undermine their ability to generate revenues and therefore repay credit. These 

results are consistent with findings of Freeman et al (1998) for Kenya. 

The intended use of prospective credit is also significantly influential in explaining the 

propensity of farmers being credit constrained. In particular, results suggest that when farmers 

demand credit to purchase agricultural inputs, they become less susceptible to credit 

constraints. Compared to farmers living in rural areas, those located in small towns are less 

likely to face credit constraints. As per our conjecture, the existence of commercial banks and 

microfinance institutions in the village significantly reduces the risk of credit constraints 

among farmers because it increases the number of potentially competitive lenders, reduces the 

likelihood of being turned down as well as the number of potentially discouraged farmers given 

less restrictive lending conditions.  

Finally, distance to the nearest large market and the year dummy significantly affect the 

propensity of being credit constrained. In particular, the negative sign of the year dummy 

suggests that the probability of being credit constrained decreases over time in Ethiopia due 

probably to the constant proliferation of formal, semi- and informal financial service providers 

and the efforts of the Ethiopian authorities to improve access to financial services for both 

urban and rural populations. The observed positive sign of the coefficient on the distance to 

market may result from the fact that living near a large market provides the farmer with the 

opportunity to interact with many other farmers that probably face the same financial 

constraints, learn from their experience with loan applications, and receive helpful guidance on 

where to find potential lenders and how to optimize their chance of getting credit. Accordingly, 

                                                           

12 The turning point is calculated as follows: 𝑇𝑝 = −
�̂�𝑎𝑔𝑒

2∗�̂�𝑎𝑔𝑒2
 where 𝑇𝑝 stands for the turning point and �̂�𝑎𝑔𝑒 and �̂�𝑎𝑔𝑒2 are 

the estimated coefficients associated with variables age and age2. 
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the farther away the farmer with respect to major markets, the most difficult the access to credit 

information, and therefore the higher the likelihood of being credit constrained. 

When we turn to each specific type of credit constraints, Table 4 reveals interesting results, 

some common to all types of farmers while others are specific to the type of credit constraints 

they face. This therefore underscores the importance of accounting for the heterogeneous 

nature of farmers when analyzing participation in the credit markets. First, irrespective of the 

type of constraints, household size, the ratio of adults in the household, and the distance to the 

nearest main road are not statistically significant in the switching equations. Second, gender of 

the household’s head significantly impacts on the likelihood of facing credit constraints only 

in the price- (Model III) and risk-constraint (Model IV) equations. In these switching equations, 

the positive signs of the gender variable suggest that female-headed households would be more 

prone to being both price- and risk-constrained than their male counterparts. In other words, 

female-headed households are more likely not to apply for credit because they consider that 

interest rates charged by potential lenders are too high or they fear to lose their collateral should 

they be unable to repay the loan. Indeed, several studies have shown that women’s participation 

in credit and/or financial markets is lower than that of men. Moreover, when they choose to 

engage in credit markets, they are traditionally more under-confident and risk-averse than men 

due to innate preferences or pressure to conform to gender-stereotypes (Prince, 1993; 

Lundeberg & Punccohar, 1994; Barber & Odean, 2001; Harris, Jenkins, & Glaser, 2006; Booth 

& Nolen, 2009).  

Third, age and its age are statistically significant only in model IV, with an effect in opposite 

directions. Concretely, the probability of being risk-constrained in Ethiopia is a convex 

function of the age of the household’s head. This U-shaped impact of the age of the head may 

be due to the fact that, other things remaining constant, younger farmers might be more risk-

taking than older ones. They are more inclined to take chances by applying for loans in spite 

of the risk of being turned down, losing their collateral, or defaulting. However, after hitting 

the estimated age threshold of around 41.3 years, the probability of becoming credit constrained 

due to risk factors declines. Indeed, after this age, most farmers become married13, have more 

social responsibilities and therefore have more to lose if they default and their collaterals seized 

by the lenders, suggesting that older farmers might be more risk averse in the credit market 

than their younger counterparts.  

Fourth, although displaying the conjectured sign in all the switching equations, years of 

schooling of the household’s head, capturing the level of education, are found to be significant 

only in model IV where the probability of being risk-constrained tends to decrease with higher 

education. This might arise from the fact that educated farmers would have a better financial 

literacy that helps them understand complex loan requirements and optimize the chances of 

getting credit. This may thus boost their confidence not only in applying for a loan but also in 

their ability to repay credit. From the lender’s side, education is a signal that prospective 

borrowers are financially mature, credit trustworthy, and capable of better credit management. 

Similar results were obtained by Freeman et al (1998), Ali and Deininger (2012), and Ali et al 

(2014). 

                                                           
13 Around three-quarters of household’s heads in our samples aged at least 41.3 years old were already married (75.24% and 
73.54% in 2011/12 and 2013/14 surveys, respectively) 
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Fifth, farm size significantly reduces the likelihood of being quantity-constrained (Model II). 

In other words, increases in agricultural land size decrease farmers’ propensity of having his 

loan application rejected or partially approved.  This may be explained by the fact that large 

farmers are viewed by prospective lenders as more capable of repaying their loans without 

default because of their high income generation potential.  

Table 4. Endogenous regime switching regression model – Switching estimation 

 All 

constrained 

 

 

(Model I) 

Only 

quantity-

constrained 

(Model II) 

Only price-

constrained 

 

(Model III) 

Only risk- 

Constrained 

 

(Model IV) 

Only transaction 

costs-

constrained 

(Model V) 

Household size -0.010  

(0.115) 

-0.027  

(0.016) 

0.003 

 (0.019) 

0.002 

 (0.012) 

-0.020 

 (0.014) 

Adult rate -0.104  

(0.071) 

-0.150 

 (0.139) 

-0.008  

(0.105) 

-0.139 

 (0.098) 

0.094 

 (0.087) 

Female 0.074 

 (0.053) 

0.078 

 (0.206) 

-0.172  

(0.097)* 

0.082 

 (0.048)* 

0.003 

 (0.070) 

Age -0.018 

 (0.008)** 

-0.001 

 (0.014) 

0.018 

 (0.015) 

-0.018 

 (0.010)* 

0.005 

 (0.011) 

Age squared 0.000 

 (0.000)** 

-0.000 

 (0.000) 

-0.001 

 (0.000) 

0.000 

 (0.000)** 

-0.000 

 (0.000) 

Years of schooling -0.005 

 (0.006) 

-0.001  

(0.001) 

-0.005 

 (0.012) 

-0.013 

 (0.006)** 

-0.012  

(0.009) 

Farm size -0.005 

 (0.021) 

-0.091 

 (0.049)* 

0.043  

(0.031) 

-0.031  

(0.045) 

-0.007 

 (0.033) 

Share of titled parcels 0.024  

(0.047) 

0.046  

(0.103) 

0.128  

(0.134) 

-0.034 

 (0.038) 

0.047  

(0.063) 

Objectif of credit -0.605  

(0.059)*** 

-0.364 

 (0.060)*** 

-0.095  

(0.013)*** 

-0.240 

 (0.349) 

-0.099  

(0.258) 

Tropical Livestock Units 0.002  

(0.002) 

-0.009  

(0.009) 

0.000 

 (0.004) 

0.002 

 (0.005) 

0.001 

 (0.021) 

Asset index 0.001  

(0.005) 

-0.014  

(0.019) 

-0.018 

 (0.016) 

0.002 

 (0.007) 

-0.002  

(0.005) 

Rural -0.252  

(0.128)** 

-0.343  

(0.283) 

0.205  

(0.281) 

0.024 

 (0.129) 

0.031  

(0.153)** 

Commercial bank in the village -0.469 

 (0.120)*** 

-0.041 

 (0.223) 

0.097 

 (0.253) 

-0.106 

 (0.147) 

-0.061  

(0.134) 

Distance to commercial bank 0.001  

(0.001) 

0.001  

(0.001) 

0.000  

(0.001) 

0.002  

(0.001)* 

0.002 

 (0.001)** 

Microfinance institution in the 

village 

0.181  

(0.051)*** 

-0.072 

 (0.081) 

0.143  

(0.178) 

0.069  

(0.125) 

-0.104  

(0.067) 

Distance to microfinance 

institution 

0.001 

 (0.001) 

-0.001 

 (0.002) 

0.000 

 (0.003) 

0.003 

 (0.003) 

0.005 

 (0.002)*** 

Distance road -0.003  

(0.001) 

0.001  

(0.008) 

-0.001  

(0.003) 

0.001  

(0.002) 

-0.000  

(0.002) 

Distance market 0.001  

(0.001)*** 

0.000  

(0.002) 

0.000  

(0.002) 

0.000  

(0.003) 

0.000  

(0.001) 

Distance population center -0.001  

(0.001) 

-0.001  

(0.004) 

-0.001  

(0.002) 

-0.001  

(0.004) 

0.003  

(0.001)** 

Survey wave 2 -0.262  

(0.117)** 

0.570  

(0.387) 

0.347  

(0.298) 

-0.094  

(0.062) 

0.084 

 (0.161) 

Constant 0.573 

 (1.147) 

-7.756  

(1.550)*** 

1.283 

 (1.774) 

1.392 

 (1.259) 

-3.761  

(1.403)*** 

Observations 5,308 5,308 5,308 5,308 5,308 

Note: Clustered-robust standard errors are reported into brackets.  *** p <0.001;  ** p <0.05; * p <0.1. Regional 

dummies are included but not reported. 
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These farmers are generally managed by more educated heads and use more modern inputs, 

machinery, and qualified workers than smaller ones.   

Sixth, the objective of the credit is statistically significant only in quantity- (Model II) and 

price-constrained (Model III) equations. In both models, the likelihood of being credit 

constrained decreases when farmers intend to use the prospective loans to acquire agricultural 

inputs. Specifically, in model II, this means that lenders are more inclined to grant credit to 

farmers if it is for agricultural purposes. In model III, the negative sign of this variable implies 

that the probability that a farmer refrains from applying for a loan because of anticipated high 

interest rates charged by prospective lenders declines if he is in need of a loan to purchase 

agricultural inputs. Indeed, agricultural production increases through either increases in farm 

size or application of more modern agricultural inputs. However, land is not indefinitely 

extensible and in many parts of Africa, increases in land size have become impossible due to 

high population pressure. In this context, the only option is to acquire and apply modern 

technologies, which are generally expensive for most smallholder farmers. Our results thus 

suggest that Ethiopian farmers are willing to apply for credit to purchase these indispensable 

agricultural inputs even though this may mean facing high interest rate charges. 

Finally, distances to both commercial banks and microfinance institutions significantly and 

positively affect the propensity of being transaction costs-constrained (Model V). This implies 

that the farther away the farmer is to potential lenders, the higher the likelihood of not applying 

for loans because farmers become discouraged given the high transport costs to reach the 

lenders. These distances also undermine farmers’ ability to get sufficient information about 

financial services proposed by banks or microfinance institutions and the associated 

requirements to acquire such services14. Accordingly, lack of credit suppliers in the 

neighbourhood pushes farmers away from credit markets.  

Table 5 gives the second-stage estimation results of the endogenous regime switching 

regression model when we do not discriminate on the types of credit constraints. It reports the 

determinants of land productivity for the two types of farmers: credit constrained and 

unconstrained. We find that household size significantly affects only the productivity level of 

constrained farmers.  A 1% increase in household size decreases by 0.07% the expected 

productivity level of constrained farmers. For both groups, the ratio of adults in the household 

affects on productivity levels negatively, though the effect is more important, in absolue terms, 

for unconstrained farmers. Indeed, results show that a 1% increase in the ratio of adult males 

leads to 0.37 and 0.58% fall in productivity levels of constrained and unconstrained farmers, 

respectively.  

The size of farmers’ cultivated land is estimated to negatively affect output per acre for both 

credit constrained and unconstrained, with the larger effect for the former category of farmers. 

A 1% increase in land size would decrease the value of farm output per acre by 0.6% and 0.5% 

for constrained and unconstrained farmers, respectively. Indeed, owing to their limited or lack 

of access to external financing, increasing the size of cultivated land would oblige constrained 

                                                           
14 This does not hold only for commercial banks and microfinance institutions but also for relatives and friends. Indeed, 
as explained early, farmers in our samples live either in rural areas or small towns where population 
density/concentration is relatively low compared to urban zones. Potential borrowers are therefore also likely to travel 
long distances to demand credit to their friends or relatives as they would for banks or other formal and semi-formal 
financial institutions.  
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farmers to reduce the intensity of inputs application per unit of land, which in turn would 

decrease their productivity. Conversely, since unconstrained farmers do not face a binding 

credit constraint, they could theoretically maintain their farm’s input intensity by either 

acquiring external resources or self-financing the required levels of inputs. This negative 

relationship between land size and agricultural productivity, regardless of farmers’ credit 

constraint status, is consistent with empirical evidence by Barrett (1996), Barrett et al (2010), 

Ali and Deininger (2012), and Ali et al (2014). 

 

Table 5. Endogenous regime switching regression model – Second stage (All constraints) 

 Constrained Unconstrained 

Household size -0.065 

(0.031)** 

-0.037 

(0.034) 

Adult rate -0.367 

 (0.199)* 

-0.582  

(0.214)*** 

Female -0.060 

 (0.153) 

0.212 

 (0.169) 

Age  -0.029 

 (0.023) 

-0.002 

(0.028) 

Age squared 0.000  

(0.000) 

-0.000 

(0.000) 

Years of schooling 0.011 

 (0.020) 

0.011  

(0.021) 

Farm size  -0.595  

(0.058)*** 

-0.478  

(0.065)*** 

Share of irrigated plots  3.522  

(0.425)*** 

3.062  

(0.508)*** 

Share of flatted plots 0.025  

(0.143) 

-0.147  

(0.169) 

Family labor 0.984 

 (0.048)*** 

1.153 

(0.056)*** 

Hired labor 0.238 

 (0.036)*** 

0.205 

(0.036)*** 

Use of improved seeds 0.502  

(0.142)*** 

0.376 

(0.117)*** 

Use of fertilizer 0.709 

(0.194)*** 

0.522 

(0.223)*** 

Use of agro-chemicals 0.435 

 (0.113)*** 

0.057  

(0.111) 

Use of manure 0.363  

(0.149)** 

0.146 

(0.137) 

Average rainfall 2.453 

 (0.445)*** 

1.828 

(0.492)*** 

Average temperature  0.163 

 (0.437) 

-0.258 

(0.492) 

Annual precipitation 0.495  

(0.311) 

-0.242  

(0.383) 

Survey wave 2 1.430 

 (0.285)*** 

2.011 

(0.458)*** 

Mills ratio 0.559  

(0.004)*** 

1.167 

(0.005)*** 

Constant -20.449 

(2.716)*** 

-9.299  

(3.518)*** 

𝝆 0.601*** 0.210* 

𝝈 3.091*** 2.349*** 
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Log pseudolikelihood -15,617.524 

Observation 5,308 

Note: Clustered-robust standard errors are reported into brackets.  *** p <0.001;  ** p <0.05; 

* p <0.1. Regional dummies are included but not reported.  

For both groups of farmers, the share of irrigated lands, the quantity of family and hired labor, 

the use of improved seeds and chemical fertilizer as well as the quantity of rainfall significantly 

improve farm productivity, though at different magnitudes. On the other hand, the use of agro-

chemicals and manure is only statistically significant and larger in magnitude for constrained 

farmers. This implies that relative to their unconstrained peers, the productivity of constrained 

farmers would be improved with the increase in intensity of modern input use which however 

can only be achieved through access to more and better financial services. 

To check whether the previous results change depending on the types of credit constraints 

Ethiopian farmers face, we report in Table 6 the second stage estimation results separately for 

quantity, price, risk, and transaction costs-constrained farmers. Similarly to the switching 

regression estimates, some results appear consistent across the various models while others are 

specific to the type of credit constraint. Hence, the models predict an inverse farm size – 

productivity relationship for both groups of farmers irrespective of the nature of credit 

constraint.   

Furthermore, increases in family labor and quantity of rainfall also significantly and positively 

influence the value of crop production. The proportion of irrigated lands is not statistically 

significant only in transaction cost equation while the quantity of hired labor is found to 

increase farm productivity in all models but price constraint equation. For unconstrained 

farmers, the results indicate that the value of output per acre significantly increase with the use 

of both improved seeds and chemical fertilizer. For constrained farmers, this only holds for 

transaction costs and risk-constrained, respectively.  

As per the household characteristics, most of them are not statistically important in affecting 

the levels of farm productivity. However, there are some exceptions. For instance, household 

size is significant and negative only for quantity-unconstrained farmers while education 

increases productivity of risk-unconstrained and transaction costs constrained farmers; and the 

ratio of adults in the household significantly reduces productivity of quantity- and risk-

unconstrained farmers, and both price constrained and unconstrained farmers.  

These results shed light on the heterogeneous effects of farm, farmer, and household 

characteristics on productivity of Ethiopian farmers depending on the nature of the credit 

constraint they face. The results suggest that there is an ambiguous relationship between these 

variables, the credit constraint status, and farm productivity (Freeman, Ehui, & Jabbar, 1998). 
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Table 6. Endogenous regime switching regression model – Second stage by type of credit constraints 

 Quantity constrained only Price constrained only Risk constrained only Transaction cost constrained only 

 Constrained Unconstrained Constrained Unconstrained Constrained Unconstrained Constrained Unconstrained 

Household size  0.027 

 (0.096) 

-0.053  

(0.025)** 

-0.199 

(0.205) 

-0.067 

(0.025) 

-0.008 

(0.041) 

-0.044 

(0.032) 

-0.071 

(0.087) 

-0.024 

(0.027) 

Adult rate  -0.347 

 (0.649) 

-0.389 

(0.159)** 

-2.002 

(0.957)** 

-0.299 

(0.151)** 

0.619 

(0.781) 

-0.498 

(0.197)** 

-0.329 

(0.414) 

-0.209 

(0.173) 

Female 0.120 

 (0.417) 

-0.045  

(0.123) 

-0.969 

(0.806) 

0.011 

(0.117) 

-0.435 

(0.300) 

0.113 

(0.163) 

-0.401 

(0.442) 

-0.020 

(0.124) 

Age  -0.044 
 (0.087) 

-0.009 
(0.019) 

-0.017 
(0.108) 

-0.015 
(0.018) 

0.035 
(0.069) 

0.011 
(0.027) 

0.072 
(0.063) 

-0.019 
(0.019) 

Age squared 0.000  

(0.001) 

0.000   

(0.000) 

0.000 

(0.001) 

0.000 

(0.000) 

-0.001 

(0.001) 

-0.000 

(0.000) 

-0.001 

(0.001) 

0.000 

(0.000) 

Years of schooling 0.016 

 (0.047) 

0.012 

(0.016) 

0.016 

(0.082) 

0.022 

(0.015) 

0.057 

(0.049) 

0.039 

(0.021)* 

0.168 

(0.063)*** 

0.023 

(0.017) 

Farm size  -0.461 

(0.171)*** 

-0.535 

(0.044)*** 

-0.680 

(0.214)*** 

-0.520 

(0.044)*** 

-0.538 

(0.076)*** 

-0.586 

(0.056)*** 

-0.558 

(0.136)*** 

-0.528 

(0.049)*** 

Share of irrigated plots 2.588 
(0.924)*** 

3.497 
(0.360)*** 

4.538 
(2.471)* 

3.652 
(0.346)*** 

2.618 
(1.365)* 

3.665 
(0.418)*** 

1.949 
(1.808) 

2.935 
(0.429)*** 

Share of flatted plots 0.424  

(0.407) 

0.095 

(0.116) 

0.856 

(0.985) 

0.093 

(0.111) 

0.628 

(0.437) 

-0.078 

(0.158) 

-0.517 

(0.386) 

0.139 

(0.120) 

Family labor  0.905 

(0.219)*** 

1.027 

(0.041)*** 

1.052 

(0.198)*** 

1.029 

(0.038)*** 

0.649 

(0.369)* 

1.131 

(0.048)*** 

1.109 

(0.203)*** 

0.947 

(0.057)*** 

Hired labor  0.452 

(0.097)*** 

0.239 

(0.027)*** 

0.319 

(0.257) 

0.249 

(0.027)*** 

0.318 

(0.052)*** 

0.265 

(0.039)*** 

0.387 

(0.141)*** 

0.285 

(0.027)*** 

Use of improved seeds  0.008  
(0.336) 

0.302 
(0.094)*** 

-1.002 
(1.198) 

0.331 
(0.088)*** 

0.254 
(0.466) 

0.435 
(0.123)*** 

1.907 
(0.553)*** 

0.286 
(0.091)*** 

Use of fertilizer 0.352 

 (0.448) 

0.779 

(0.145)*** 

0.829 

(0.871) 

0.751 

(0.141)*** 

0.811 

(0.241)*** 

0.875 

(0.192)*** 

0.829 

(0.558) 

0.437 

(0.169)*** 

Use of agro-chemicals 0.579  

(0.336)* 

0.212 

(0.080)*** 

-0.397 

(0.514) 

0.135 

(0.078)*** 

0.273 

(0.142)* 

-0.005 

(0.106) 

0.766 

(0.403)* 

0.151 

(0.083)* 

Use of manure -0.066 

 (0.308) 

0.114 

(0.106) 

0.092 

(0.634) 

0.103 

(0.100) 

0.003 

(0.193) 

-0.087 

(0.126) 

0.484 

(0.467) 

0.087 

(0.107) 
Average rainfall 2.101  

(1.189)* 

2.310 

(0.367)*** 

2.447 

(0.689)*** 

2.228 

(0.097)*** 

3.102 

(0.481)*** 

2.579 

(0.276)*** 

2.039 

(0.412)*** 

1.948 

(0.147)*** 

Average temperature 1.832 

 (1.301) 

-0.159 

(0.365) 

0.086 

(4.877) 

-0.212 

(0.345) 

-0.468 

(0.564) 

0.123 

(0.440) 

1.373 

(1.523) 

0.316 

(0.411) 

Annual precipitation 0.933 

 (0.891) 

0.065 

(0.259) 

1.822 

(3.644) 

-0.037 

(0.248) 

2.311 

(1.363)* 

0.546 

(0.365) 

1.116 

(1.166) 

0.494 

(0.288)* 

Mills ratio 1.864 

(0.009)*** 

0.228 

(0.002)*** 

2.269 

(0.008)*** 

0.094 

(0.001)*** 

0.900 

(0.004)*** 

0.746 

(0.004)*** 

1.735 

(0.005)*** 

0.232 

(0.002)*** 

Constant -19.139 

(10.369)* 

-17.819 

(2.269)*** 

-19.855 

(29.080) 

-20.022 

(2.178)*** 

-6.105 

(9.953) 

-24.536 

(2.943)*** 

-41.548 

(9.526)*** 

-15.165 

(2.546)*** 

rho 0.026 0.972 0.696 -0.078 -0.984 -0.116 0.588 0.0921*** 

sigma 2.096*** 2.874*** 3.602*** 2.688*** 4.047*** 2.638*** 3.694*** 2.880*** 

Log pseudolikelihood -13,446.409 -13,667.807 -15,724.855  -14,025.737 

Note: Clustered-robust standard errors are reported into brackets.  *** p <0.001;  ** p <0.05; * p <0.1. Regional dummies are included but not reported.  
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From the results presented above we estimate the extent of productivity losses originated from 

farmers’ credit constraint status. Referring to Equation (18), we want to know by how much 

productivity of constrained farmers would increase had their credit constraints been removed. 

Table 7 summarizes the expected increases in farm productivity for each type of credit 

constraint. 

 

Table 7. Productivity gains from removing credit constraints 

Type of credit 

constraint 

A 

 

Percent  

in the 

sample 

B 

 

𝑬(�̂�𝒊𝒕
𝟐 |𝒅𝒊𝒕 = 𝟏) 

C 

 

𝑬(�̂�𝒊𝒕
𝟏 |𝒅𝒊𝒕 = 𝟏) 

D= B-C 

 

𝑬(∆�̂�𝒊𝒕 |𝒅𝒊𝒕 =
𝟏) 

E=D/C 

 

Relative 

productivity 

gain 

Quantity-constrained 4.97 3,426.56  

(6029.748) 

2,983.058 

(3,847.658) 

443.502 14.9% 

Price-constrained 4.48 3,446.119 

 (10,136.96) 

2,158.31  

(5,278.067) 

1,287.809 59.7% 

Risk-constrained 47.97 4031 

 (12,149.11) 

2,882.7153 

(1,529.69) 

1,148.2847 39.83% 

Transaction costs-

constrained 

9.55 2,641.084 

 (10,603.38) 

2,068.571  

(4780.54) 

572.513 27.68% 

All credit constrained 

households 

66.64 5,023.002 

 (12,975.38) 

3,133.034 

(9,637.121) 

1,889.968 60.03% 

Note: 𝐸(�̂�𝑖𝑡
2 |𝑑𝑖𝑡 = 1) is the counterfactual and refers to the conditional expected productivity of constrained farmers had not 

been credit constrained. 𝐸(�̂�𝑖𝑡
1 |𝑑𝑖𝑡 = 1) stands for the conditional expected productivity value of constrained farmers. 

𝐸(∆�̂�𝑖𝑡 |𝑑𝑖𝑡 = 1) = 𝐸(�̂�𝑖𝑡
2 |𝑑𝑖𝑡 = 1) − 𝐸(�̂�𝑖𝑡

1 |𝑑𝑖𝑡 = 1) is the expected absolute productivity gain.  Standard deviations into 

brackets. 

 

Productivity gains from removing credit constraints and allowing constrained farmers to have 

equal access to credit are substantial. Indeed, results suggest that the value of output per acre 

of constrained farmers would increase by 60%, relative to their current productivity level, if all 

types of credit constraints they faced could be alleviated. In monetary terms, this represents an 

increase of 1,890 ETB15 per acre. When we consider each specific type of credit constraint, 

results indicate that productivity gains would be the highest for price-constrained farmers and 

the lowest for quantity-constrained farmers with respectively 59.7% (or 1,288 ETB) and 14.9% 

(or 444 ETB). 

 

 

6. CONCLUSIONS AND POLICY IMPLICATIONS 

 

In this paper, we provided additional empirical evidence on the nature, extent, and effects of 

credit constraints among smallholder farmers in Ethiopia. The interest of the paper stems from 

the observed low rural banking density in Ethiopia and the subsequent lack of widespread 

access to financial services by smallholder farmers.  The paper developed both theoretical and 

empirical models to understand how credit constraints shaped farmers’ production behavior 

and affected their land productivity.  

                                                           
15 About 103.5 USD per acre 
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The theoretical framework indicates that under a binding credit constraint, the separability 

hypothesis between production and consumption decisions breaks down and constrained 

farmers are likely to use sub-optimal levels of productive inputs, thereby hindering their 

productivity capacity (Stiglitz & Weiss, 1981; Singh, Squire, & Strauss, 1986; de Janvry, 

Fafchamps, & Sadoulet, 1991).  

Empirically, we used the direct elicitation approach on a two-period panel of 5,308 households 

to define a farmer’s credit constraint condition and identify key supply- and demand-side 

factors determining the credit constraint status. We found that the overwhelming majority of 

Ethiopian farmers applied for loans to the semi-formal and informal sectors (41.3% and 58%, 

respectively), while demand to formal financial institutions like commercial banks were very 

marginal in the agricultural sector (1%). Moreover, around two-third (66.6%) of surveyed 

smallholder Ethiopian farmers could be defined as being credit constrained. This relatively 

high rate was mainly attributed to risk factors and high transaction costs. Hence, 72% of 

constrained farmers were risk-constrained, 14.3% were transaction costs constrained, 7.5% 

were considered as quantity-constrained, and 6.7% were price-constrained.  

Econometric estimations highlight a number of important results. Indeed, the study finds strong 

wealth effects in easing credit constraints. Farmers with large herd of livestock are in a better 

position to borrow more and not being credit constrained. Equally, lenders perceive farmers 

with large livestock units as being more credit worthy and hence less likely to default. The 

hypothesized heterogeneity of credit constrained farmers is corroborated by the results from 

the endogenous regime switching regression model which show that the determinants of credit 

constraints and their impact on farm productivity are specific to the type of constraints farmers 

face. Indeed, the counterfactual analysis from the regime switching model shows that there are 

significant productivity gains from removing credit constraints and allowing constrained 

farmers equal access to credit. The value of output per acre of constrained farmers could be 

increased by more than 60% relative to the current level, once all credit constraints have been 

removed. The magnitude of these productivity gains are however different, depending on the 

type of credit constraint we would like to alleviate.  Reducing price, risk and transaction cost 

constraints produce the most important effects with 59.7%, 39.8%, and 27.7% of productivity 

gains, respectively. This is critical from a policy perspective. Alleviating credit constraints in 

Ethiopian rural agricultural could trigger productivity gains and enhance farmers’ incomes and 

thereby improve their welfare.  

The findings of the paper have important policy implications. First, using a broader definition 

of credit constraint status has shed light on the existence of significant heterogeneities among 

credit constrained farmers. Ignoring this feature might undermine the success of policies aimed 

at alleviating credit market imperfections and improving farmers’ access to credit since the 

underlying causes of being credit constrained are not the same for all surveyed Ethiopian 

farmers. The paper therefore advocates tailored interventions on both supply and demand sides 

of credit markets. Second, the results have highlighted the prevalence of risk factors in 

explaining low credit application rates among Ethiopian smallholder farmers. The fear of losing 

collateral and being turned down was one of the most important reasons for not applying for a 

loan. This suggests that the performance of agricultural credit markets could be enhanced by 

addressed insurance market failures in Ethiopia but also by providing farmers with adequate 
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knowledge on available financial services (such as information on loan applications and 

collateral requirements). The implementation of index-based insurance schemes in some parts 

of the country is one promising way to address risk factors but such initiatives still require 

additional evaluation and financial support to fully harness their potential. Finally, the absence 

of financial service providers in most rural areas of Ethiopia was yet another hindrance to 

farmers’ access to credit as it increases transaction costs. Indeed, descriptive statistics showed 

that Ethiopian rural farmers have to travel on average 23.8km and 13.2km to reach the nearest 

office branch of commercial banks and microfinance institutions, respectively. Developing 

programs and policies aimed at encouraging financing service providers to set up office 

branches in Ethiopia’s rural areas and to offer financial services adapted to the specificities of 

the agricultural sector might significantly improve farmers’ access to credit in the country. 
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Annex 1. Distribution of amount of credit obtained in informal and semi-formal sectors, 

by gender of borrowers(*) 
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Note: (*) The boxes are truncated at the 99th percentile. Source: Authors’ computations using 

LSMS-ISA: Ethiopia Rural Socioeconomic Survey (ERSS) 2011-12 and 2013-14. 
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Annex 2. Kernel density graphs of log of land productivity, by credit constraint status 

 

Source: Authors’ computations using LSMS-ISA: Ethiopia Rural Socioeconomic Survey 

(ERSS) 2011-12 and 2013-14. 
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Annex 3. Farmers’ amount of credit obtained, by main objectif of the credit 

 
Source: Authors’ computations using LSMS-ISA: Ethiopia Rural Socioeconomic Survey 

(ERSS) 2011-12 and 2013-14. 
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Annex 4. Farmers’ amount of credit obtained, by main source of credit 

 
Source: Authors’ computations using LSMS-ISA: Ethiopia Rural Socioeconomic Survey 

(ERSS) 2011-12 and 2013-14. 
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