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Abstract 
This study examines the effect of microcredit on the technical efficiency of paddy 

production in the Anuradhapura district of Sri Lanka using the Cobb-Douglas

stochastic frontier analysis. The study employed non-probability sampling 

techniques to select a sample of 60 farmers consisting of both microcredit 

borrowers and non-borrowers. The results revealed that the average technical 

efficiency of the considered paddy farmers was 89%, implying that farmers have 

the potential to increase their paddy productivity by 11%. Farm inputs such as 

land extent (p<0.05), seed paddy quantity (p<0.05), and agrochemical

costs(p<0.1) showed a significant effect on paddy productivity. Agricultural

experience (p<0.05), education level, extension services, and use of microcredit 

(p<0.1) showed a positive impact on paddy farmers' technical efficiency. The

majority of selected farmers (85%) obtained small loans of up to LKR 100,000 

for their production, with 57% using only formal credit and 40% using only 

informal credit. However, there was no significant difference (p>0.05) in terms

of production efficiency between formal and informal credit access. The results 

also showed evidence of constant returns to scale. Effective and well-functioning 

extension services, training to improve the managerial capacity of farmers, and 

the provision of micro-credit improve the efficiency of paddy production. The 

findings of this study emphasize the importance of providing agricultural credit 

facilities to farmers.  

Keywords: Cobb Douglas production function, Microcredit, Paddy production,

Stochastic frontier analysis
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1. Introduction

Rice is the staple food of almost half of the 

world's population and about 90 % of the 

world's rice is produced in Asia (Muthayya 

et al. 2014). Paddy cultivation is part of Sri 

Lankan culture and is important for 

ensuring food security, both at the national 

and household level. Approximately 1.8 

million farm families are engaged in paddy 

cultivation across the island. Paddy 

cultivates, on average, 560,000 and 310,000 

hectares(ha) in Sri Lanka in two major 

seasons, namely Maha (September to 

March] and Yala (May to August] 

(Department of Census and Statistics 2019). 

Approximately 2.7 million tons of rice 

produced annually, which meets about 95% 

of the domestic requirement (Rice Research 

& Development Institution 2020). However, 

it appears that not all farmers produce at 

their optimum levels, implying that there is 

room for improvement in order to reach 

potential levels. An increase in paddy 

productivity, will contribute to rural 

households’ income and continue to 

increase Sri Lanka's comparative advantage 

in paddy production. 

Credit access would be an important factor 

in improving farming systems because of its 

capability to access other production factors 

(Oladeebo and Oladeebo 2008). Credit is 

regarded as the most important factor in all 

aspects of production, including agricultural 

production (Anang et al. 2016). For many 

years, policymakers and researchers have 

focused on increasing the efficiency of paddy 

production systems and improving the 

comparative advantage of Sri Lanka's paddy 

industry. Access to credit has also been 

identified as a critical factor in improving 

paddy production in developing countries 

(Duy 2015). This fact is validated in this 

study by taking into account the microcredit 

and technical efficiency levels of paddy 

production in the Anuradhapura district of 

Sri Lanka. 

The efficiency of production can be defined 

as the ability to produce a given level of 

output using a minimum quantity of input 

sets or to produce maximum output from a 

given set of inputs under a certain 

production technology (Rahman et al. 2012). 

Measurement of efficiency draws on the 

seminal work of Farell (1957) in which 

Farrell suggested that the efficiency of a firm 

consists of two components: technical and 

allocative efficiency. Technical efficiency is 

used to measures the variation that exists 

among the farmer’s production. There is a 

measuring gap between what farmers 

produce and what they can produce from 

the given resources and technology. Hence 

this study attempted to measure the 
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technical efficiency of paddy production in 

the Anuradhapura district.  Most studies 

have considered the technical efficiency of 

paddy production worldwide (Nguyen et al. 

2020; Afrin et al. 2017; Anang et al. 2016; 

and Xiao and Li 2011). Nguyen et al. (2020) 

studied the weather shocks, credit, and 

production efficiency of rice farmers in 

Vietnam and found that access to credit 

plays a significant role in alleviating the 

negative impact of weather shocks on rice 

production. Anang et al. (2016) examined 

the microcredit and technical efficiency of 

smallholder rice farmers in Northern Ghana. 

Findings show that credit-participating 

households are technically more efficient 

(63%) than non-participants (61.7%).  

 

Gunaratne and Thiruchelvam (2002) and 

Shantha (2013) investigated the technical 

efficiency of paddy production under major 

and minor irrigation schemes in Sri Lanka. 

The results of these studies suggest that 

increasing technical efficiency is the most 

appropriate means of enhancing paddy 

production in irrigation systems. Illukpitiya 

and Yanagida (2016) investigated the 

determinants of improving agricultural 

production through technical efficiency, as a 

case study of smallholder paddy farming in 

Sri Lanka. The study found that age, 

education, experience, and extension 

assistance for farmers are the major factors 

affecting technical inefficiency. 

Thiruchelvam (2005) investigated the 

efficiency of rice production and issues 

related to the cost of production in the 

Anuradhapura and Polonnaruwa districts. It 

finds that small landholdings, high post-

harvest losses, low output quality, high 

production costs, and poor participation in 

farmer organization activities have a 

significant impact on the efficiency of low-

performing farmers in both districts. An 

investigation into the technical efficiency of 

paddy farmers in the Batticaloa district finds 

that training for farmers, fertilizer subsidies, 

irrigation systems, farmer experience, and 

family size are key factors contributing to 

efficient production (Bhavan and 

Maheswaranathan 2014).  

 

The lack of financial capacity is one of the 

major constraints faced by paddy farmers in 

Sri Lanka (Adhikarinayake 2005; Kajenthini 

and Thayaparan 2017). Microcredit is an 

option to reduce financial limitations and 

contributes to increasing the efficiency of 

paddy production by enabling them to 

purchase the necessary inputs on time 

(Rahman et al. 2012). In addition, access to 

credit also enables farmers to adopt more 

capital-intensive production methods 

(Hazarika and Aiwang 2003). However, it is 

indicated that the capacity of farmers to 

adopt improved production technologies is 
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limited for resource-poor farmers. In view of 

the importance of this, the government, as 

well as many financial institutions, are 

involved in financing the agricultural sector. 

Farmers have access to credit from both 

formal financial institutions and informal 

channels. Regulated banks and leasing 

companies, finance companies, 

cooperatives, NGO-MFIs, and CBOs serve as 

sources of formal finance (Kelegama and 

Tilakaratane 2014). Alternatively, money 

lenders, pawnbrokers, traders and 

merchants, landlords, friends, and relatives 

act as informal sources of credit. However, 

the impact of microcredit on the technical 

efficiency of paddy production is not 

adequately investigated. For instance, the 

type of microcredit, whether formal or 

informal, may have a different impact on 

technical efficiency which has yet to be 

explored. More specifically, the study 

addresses the following research questions.  

(1) What is the level of technical efficiency of 

paddy production in the Anuradhapura 

district?  

(2) What are the determinants of the 

technical efficiency of paddy farmers? 

(3) How does microcredit (formal and 

informal) affect the technical efficiency of 

paddy production in the Anuradhapura 

district? 

 

The rest of the article is organized as follows. 

Section 2 sets out the methodology used for 

the present research work. The empirical 

results and discussion of the findings are 

provided in Section 3. Finally, Sections 4 and 

5 offer conclusions and recommendations.   

 

2. Methodology 

Study area, sampling and data collection 
 

All paddy farmers in the Anuradhapura 

district were considered as the target 

population of the study. Out of 43 Agrarian 

Service Centers (ASCs) in the district, four of 

them namely, Talawa, Eppawala,Pemaduwa, 

and Thanthirimale were purposively 

selected based on the land extensiveness of 

paddy cultivation. The study employed a 

combination of non-probability sampling 

techniques (i.e. quota and snowball 

sampling) to select 60 farmers consisting of 

both microcredit borrowers (35 farmers) 

and non-borrowers (25 farmers) from the 

selected ASCs. Given the purpose of the 

study, the sample required the inclusion of 

microcredit borrowers both from formal 

and informal sources together with non-

borrowers. The lack of information on credit 

borrowers made it difficult in accessing 

them for the survey and hence employed a 

snowball sampling technique for the 

selection. Also, a quota sampling technique 
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was employed, specifically to select non-

borrowers where the selection is based on 

some predetermined characteristics to 

equalize two categories so that the total 

sample is assumed to have the same 

distribution of characteristics as the wider 

population. Primary data were collected 

through a field survey using a structured and 

pre-tested questionnaire that consists of 

information relevant to paddy production 

(quantity and price details of the inputs and 

outputs), socio-demographics of the 

respondents, access to microcredit, and key 

management practices of paddy cultivation. 

The field survey was conducted in the 

selected ASCs during the Maha season 

2019/2020. A comparison was done using 

sample parameters with published statistics 

(DoA,2020) for the Anuradhapura district. 

There is no significant difference between 

sample parameters and published statistics 

(paddy output, p=0.51; the amount of seed 

paddy, p=0.77; cost of machinery, p=0.33, 

and cost of agrochemicals, p=0.49) 

confirming that the used sample adequately 

represents the target population.   

 

Theoretical model 
 

A producer or a company is technically 

efficient in production if it is possible to 

achieve maximum output from a given set of 

inputs and production technology. This 

implies that, given the fixed input levels, the 

producer necessarily produces at or very 

close to the production frontier. Since the 

producers are different in their capacity to 

produce, relative efficiency is considered to 

be technical efficiency (Akram et al. 2013). 

Two broad approaches, parametric and non-

parametric methods, are used to estimate 

technical efficiency (Chakraborty et al. 

1999). The parametric approach often 

involves Stochastic Frontier Analysis (SFA), 

while the latter uses Data Envelopment 

Analysis (DEA) (Anang et al. 2016). The 

parametric approach is based on a 

regression model consisting of a 

deterministic component and an error term. 

The non-deterministic part is caused by 

stochastic error and inefficiency.  

 

The general form of the Stochastic Frontier 

Production Function (SFPF) is specified as 

follows:        

           

   Yi = f (βXi) + exp(Vi − Ui)              (Eq. 1)   

 

where, respondents and inputs (variables) 

are represented by subscripts i; 

Y𝑖 = Total production of ith farmer output of 

paddy 

Xi = vector of inputs ith farmer  

β  = vector of parameters to be estimated  

Vi = random error term (which is not under 

the control of the farmers (such as 
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rainfall, natural hazards), having N (0, 

σ𝑣
2 ) distribution) 

Ui = non-negative random error term (which 

is associate with factors responsible for 

the farmer’s inefficiency and assumed 

that the inefficiency effects are 

independently distributed with a half-

normal distribution (U~  𝑁(0, σ𝑢
2 )  ) 

 

Technical efficiency (TE) is determined as 

the ratio of the observed output Yi to the 

corresponding frontier output Yi
∗ that 

represents by the following equation. 

 

TEi  =   
Yi

Yi
∗  =  

exp(Xi β + Vi −Ui)

exp(Xi β + Vi)
  =  ex𝑝(−Ui)  

                              (Eq. 2)  

where, 0 ≤ TE ≤ 1.  

 

In the second stage, technical inefficiency is 

estimated. The technical inefficiency effect 

is; 

U𝑖 = δ0 +  𝛿𝑖𝑍𝑖                                 (Eq. 3)

                      

where, Zi represents a vector of socio-

economic factors and other determinants of 

technical efficiency and δ is a vector of 

unknown coefficients of the farm-specific 

inefficiency effects.  

Empirical model 

 

Both the Cobb-Douglas and the 

Transcendental Logarithmic (translog) 

functions developed by Christensen et al. 

(1973) are widely used for econometric 

estimation (Asante et al. 2013). However, 

the Cobb-Douglas function is the preferred 

production function for this study, given the 

simplicity of the model and the efficient 

handling of multicollinearity, 

heteroscedasticity, and autocorrelation 

problems. The specification of the model 

used in this study is expressed below:  

 

ln 𝑌 =  𝛽0 +  𝛽1ln𝑋1 + 𝛽2ln𝑋2 + 𝛽3ln 𝑋3 + 

𝛽4ln𝑋4 +  𝛽5ln𝑋5 +  𝛽6ln𝑋6 + (Vi −Ui) 

                     (Eq. 4) 

where, ln denotes the natural logarithm, 
 
𝑌  = total paddy yield (kg) 
X1= total land area of paddy cultivated (ha) 
𝑋2= total labor (man-days) 
𝑋3= quantity of seed planted (kg) 
𝑋4= cost of the machinery (LKR) 
𝑋5= cost of fertilizer applied (LKR) 
𝑋6= cost of agrochemicals (LKR) 
 
 
The technical inefficiency effect Ui is 

defined as follows. 

Ui = δ0 + δ1Z1 + δ2Z2 … … … … … . … … +

  δ11Z11 +  ei                                          (Eq. 5)  

 

where, δi is the coefficient of the explanatory 

variables. Zi represents socio-economic 

factors accounting for inefficiency in paddy 

production. ei  is the random error term in 

the model. The Zi variables included in the 

inefficiency model are shown in Table 1.  
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Table 1. Variable description of the technical inefficiency model 

Variable description Unit of measurements 

Gender of the farmer (Z1) Male=1 and Female=0 

Age of the farmer (Z2) No. of years 

Farming experience (Z3) No. of years 

Educational level (Z4) 
None=1, Primary=2, Middle 6-10=3, 
O/L=4 and A/L=5 

Size of the household (Z5) Number of people living in one household 

Membership in farmer organization (Z6) Member=1, Non-member=0 

Contact with extension agents (Z7) No. of effective contacts 

Off-farm income source (Z8) Exist=1, Non-exist =0 

Microcredit usage (Z9) Yes=1, No=0 

Mortgage practice (Z10) Yes=1, No=0 

Loan source (Z11) Formal=1, Informal=0 and Both=2 

 
Estimates of the parameters for the SFA 

were obtained using the computer 

program, FRONTIER version 4.1. 

3. Results and Discussion 

Descriptive statistics   

 

The sample included 58% microcredit 

borrowers and 42% non-borrowers. 

Table 2 provides descriptive statistics 

for the key variables used in the 

stochastic frontier production (SFP) 

models. The study focused on farmers 

who relied heavily on paddy cultivation 

as their primary source of income. The 

production includes harvest that is sold, 

kept for seed, and reserved for home 

consumption. The results show that an 

average paddy yield of 5,744.12 kgha 

which is comparable to the district’s 

average paddy yield (5,785 kgha-1) in the 

2018/2019 Maha season (Department of 

Census and Statistics 2019). Paddy yield 

varies greatly, ranging from 2,576.54 

kgha-1 to a maximum of 8,588.47 kgha-1. 

The average farm size for paddy 

production in the area is 0.93ha, with 

sizes ranging from 0.3 to 4 ha. The 

average labor use per hectare is 

approximately 27 man-days. The 

average amount of seed paddy used per 

ha is 113.15 kg. The average cost of 

machinery, fertilizer, and agrochemicals 

per ha is LKR 44,629.63, LKR 6,357.10, 

and LKR 12,573.11, respectively.  
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Table 2. Descriptive statistics of the variables used in the SFP model 
 
Variable Minimum Maximum Mean Std. deviation 

Paddy yield (kgha-1) 2,576.54 8,588.47 5,744.12 965.99 

Land (ha) 0.30 4.05 0.93 0.08 

Labor (man-daysha-1) 4.93 39.50 27.09 0.83 

Seed paddy (kgha-1) 46.37 154.59 113.15 2.50 

Machinery cost (LKRha-1) 24,691.35 55,555.55 44,629.62 1,314.89 

Fertilizer cost (LKRha-1) 3,209.87 2,2716.04 6,357.10 439.65 

Agrochemical cost (LKRha-1) 2,345.67 35,308.64 12,573.11 797.19 

 

Technical efficiency 
 

The maximum likelihood estimates of 

the parameters of the Cobb-Douglas 

SFPF and inefficiency model given by the 

two equations (Eq 4 and 5) were 

simultaneously obtained by using 

Frontier 4.1 software and are presented 

in Tables 3 and 4. As shown in Table 3, 

the estimated coefficients are the direct 

input elasticities of the SFPF. It indicates 

that the magnitude of the output 

elasticity concerning the cultivated 

extent is 0.87 and is positive and 

statistically significant at a 99% 

confidence interval. This implies that a 

one percent increase in paddy cultivated 

extent will increase paddy output/unit 

area by 0.87%.  

 

It reflects the fact that the land is an 

important factor of paddy production in 

the study area. This finding is consistent 

with the findings of Kajenthin and 

Thayaparan (2017); Bhavan and 

Maheswaranathan (2014); and 

Gunaratne and Thiruchelvam (2002).  

 

The output elasticity of the seed paddy is 

0.24, which is statistically significant at a 

five percent confidence level. This 

implies that a one percent increase in 

seed paddy will increase the output/unit 

area of paddy by 0.24%. This finding is 

consistent with the work of Abdallah 

(2016) and Zalkuw et al. (2014) who 

found that seed was a significant factor 

in production. The output elasticity of 

the cost of agrochemicals is 0.07 and is 

statistically significant at 10%, which 

implies that a one percent increase in the 

cost of agrochemicals will increase the 

output/unit area of paddy production by 

0.07%. However, the estimated output 

elasticities of labor, cost of machinery, 

and fertilizer are found to be negative 
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and insignificant. The result is 

inconsistent with the work of Duy 

(2015), who found that the cost of  

agrochemicals is a significant factor in 

paddy cultivation. 
 
Table 3.  Maximum-likelihood estimates of the 
parameters of the SFP model 

 ***, ** and * denote significant at 1%, 5% and 
10% respectively. Standard errors are in 
parenthesis. 
 
The sum of elasticity of production 

reveals information about the returns to 

scale, that is, the response of output to a 

proportionate change in input. If the sum 

of elasticity is one, then the returns to 

scale is constant. It means that doubling 

the inputs will result in a doubled output, 

tripling the inputs will result in a tripled 

output, and so on. If the sum of elasticity 

is less than one, the returns to scale is 

decreasing. It can be stated that doubling 

the input results in less than doubling the 

output. Accordingly, if the total elasticity 

is greater than one, there is increasing 

returns to scale; doubling the inputs 

results in more than doubling the output 

to one indicating constant returns to 

scale. Furthermore, hypothesis testing 

was done using a t-test and the 

computed p-value is 0.91. Hence the null 

hypothesis of constant returns to scale 

cannot be rejected, confirming that the 

specified Cobb Douglas production 

function in this study exhibits constant 

returns to scale.    

 

Technical efficiency indices  
 

Figure 1 shows the distribution of the 

estimated technical efficiency of the 

respondents. The average technical 

efficiency is 0.89 with a maximum of 0.98 

and a minimum of 0.44. This means that, 

on average, paddy farmers produce 

about 89% of the potential of 

(stochastic) frontier production levels, 

given the technology currently in use. 

Therefore, there is a capacity to increase 

paddy production by 11% through the 

adoption and use of the best techniques 

and practices used by paddy farms in the 

study area. In the present study, the 

majority of paddy farmers (70%) have a 

technical efficiency between 0.91 and 

1.00. Twenty-seven percent of paddy 

farmers have a technical efficiency in the 

Variables Co-efficient 

Intercept (β 0) 8.01*** (0.97) 
Land (β 1) 0.87*** (0.14) 
Labor (β 2) -0.10 (0.12) 
Seed paddy (β 3) 0.24** (0.13) 
Machinery cost (β 4) -0.07 (0.06) 
Fertilizer cost (β 5) -0.01 (0.07) 
Agrochemical cost (β 6) 0.07* (0.03) 
Return to scale 1.01 

(Gujarati, 2007). The estimated  returns  

to scale at mean input values in this 

study was 1.01. (Table 3), which is closer 
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range of 0.81-0.90. The remaining 

proportion of farmers shows that the 

technical efficiency ranges from 0.41 to 

0.70. This implies that most of the 

sampled paddy farmers are technically 

efficient on average in the allocation and 

use of inputs and technology in their 

production. Similar results have been 

reported by Illukpitiya and Yanagida 

(2016); Hasnain et al. (2015); and 

Gedara et al. (2012) which show that the 

average technical efficiency of paddy 

farms is 74, 89.5, and 72 percent 

respectively.   

 
 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Frequency distribution of technical 

efficiency scores 

 

Factors affecting technical inefficiency 
 
Table 4 presents the coefficients of the 

inefficiency model, which explains the 

level of technical inefficiency among the 

paddy farmers considered. It should be 

noted that the signs of the coefficient in 

the inefficiency model are interpreted in 

the opposite direction and therefore, a 

negative sign indicates that the variable 

increases efficiency and the positive sign 

indicates that the efficiency decreases 

(Adebayo 2007). The farming experience 

coefficient (0.03) is negative and 

statistically significant at the five percent 

confidence level. This implies that more 

experienced farmers are more efficient 

than those with less experience and it 

suggests that farming experience is a 

critical factor.  

 

The estimated educational level 

coefficient (-0.13) is negative and 

statistically significant at a 10% 

confidence level. This means that the 

knowledge acquired by farmers is linked 

to the higher technical efficiency of 

paddy production. Besides, education 

improves the ability of farmers to read 

and understand agricultural information 

and basic instructions on the rates of 

application of agrochemicals, fertilizers, 

seeds, and other inputs. Also, the level of 

education has a positive relationship 

with entrepreneurship and hence the 

efficiency of production. This implies 

that at least some level of formal 

education for farmers is better suited to 

become efficient producers. In addition, 

the estimated extension service 
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coefficient (-0.17) also shows a negative 

and statistically significant sign at a 10% 

confidence level. This indicates that 

increased access to extension services is 

likely to improve technical efficiency. 

Illukpitiya and Yanagida (2016) found 

similar effects of experience, education, 

and extension services on the efficiency 

of paddy production.  

 

The current study focuses on the role of 

microcredit in technical efficiency, which 

is captured by the variable "microcredit 

usage" in the inefficiency model. Given a 

negative significant coefficient for 

microcredit usage in the inefficiency 

model, there is a positive relationship 

between microcredit usage and paddy 

production efficiency when compared to 

non-users. The coefficient value for this 

variable is -1.31, indicating that farmers 

who use microcredit are 1.31 times more 

efficient in paddy production than non-

users. Credit availability shifts the cash 

constraint outward and enables farmers 

to purchase production inputs at the 

most appropriate times and to have a 

better choice of technology when 

funding is available from loans. 

Availability of credit also facilitates 

investing in expanding the production 

through new technologies. Furthermore, 

it contributes significantly to the 

reduction of risk and to access all the 

resources on which farmers depend in 

the production process. The results of 

this study are consistent with Idiong 

(2007); Akram et al. (2013); and 

Udayangani et al. (2006). 

 

Table 4. Maximum likelihood estimates for the 
parameters of the inefficiency effects model  

Variables  Co-efficient 

Intercept (δ0) -0.12 (0.98) 
Gender (δ1) 0.26 (0.34) 
Age (δ2) 0.02 (0.01) 
Farming experience 

(δ3) 
-0.03** (0.01) 

Educational level (δ4) -0.13* (0.11) 
Household size (δ5) -0.33 (0.21) 
Membership in FO (δ6) -0.12 (0.98) 
Extension service (δ7) -0.17* (0.15) 
Off farm income (δ8) 0.31 (0.28) 
Microcredit usage (δ9) -1.31* (0.78) 
Mortgage practice (δ10) 0.34 (0.22) 
Loan source (δ11) -0.70 (0.52) 
Variance of parameters 

Sigma square (σ2) 0.07** (0.03) 
Gamma (γ) 0.88*** (0.05) 
***, ** and * denote significant at 1%, 5% and 
10% respectively. Standard errors are in 
parenthesis.  

 

Coefficients of the household size (-0.32), 

the membership in the farmer 

organization (-0.12), and the source of 

the loan (-0.70) also show negative signs. 

These factors, however, are statistically 

insignificant in the current study. 

Coefficients of gender (0.29), age (0.02), 

non-farm income (0.31), and mortgage 
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practices (0.34) show positive and 

statistically insignificant effects in the 

present study.  

 

The estimated sigma squared (σ2) is 0.07 

and is significantly different from zero 

(Table 4). This indicates that there is a 

good fit and correctness of the specified 

distributional assumption for the 

composite error term. The variance ratio 

of gamma (γ) associated with the 

variance of the technical inefficiency 

effect at the stochastic frontier is 0.88 in 

the production system. This indicates 

that the variation in paddy output/unit 

area is due to a higher percentage (88%) 

of technical inefficiency, implying that a 

small percentage (12%) is due to 

random shocks outside the control of 

farmers. 

 

Formal and informal credit sources 

 
When considering the source of the loan, 

there is no significant difference in the 

efficiency of production between formal 

and informal access of credit. That is, 

both formal and informal credit appear 

to improve the technical efficiency of 

paddy production in the same way. This 

finding is consistent with Duy's work 

(2015). Further, 57% of farmers use 

formal sources of credit as their financial 

source, while 40% of farmers use 

informal sources of credit (Figure 2). 

Figure 3 shows the distribution of the 

loan amount borrowed by the 

respondents. The mean value of the loan 

amount taken is LKR 49,857, ranging 

from a minimum of LKR 10,000 to a 

maximum of LKR 150,000. A large 

number of farmers (85%) take up small 

loans not exceeding LKR 100,000. In 

addition, most farmers (45%) have a 

loan intake of LKR 50,000 to 99,999.   

Figure 2. Distribution of loan source 

 

 

 
 
 

 

 

 

 

Figure 3. Distribution of loan amount 

4. Conclusions 
 

This paper investigated whether 

microcredit plays a role in improving the 
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technical efficiency of paddy production 

in Sri Lanka, as a case study in the 

Anuradhapura district. The stochastic 

frontier approach and the Cobb Douglas 

production function were used in the 

study to determine the levels of technical 

efficiency, the magnitudes of the impact 

of technical inputs, and the 

socioeconomic factors influencing 

technical inefficiency. The results 

revealed that the average technical 

efficiency of paddy production was 89% 

in the area implying that the resource 

allocation of farmers is efficient. 

However, still, there is a scope to 

increase production by increasing its 

efficiency. Among the technical inputs, 

land, seed paddy and agrochemicals 

showed positive significant effects on 

paddy production. The role of 

microcredit on technical efficiency, as 

expressed by farmer microcredit usage, 

has a positive and significant impact on 

technical efficiency. The use of 

microcredit improves farmers' ability to 

overcome cash constraints in input 

purchases and use new technology. 

Furthermore, the results revealed that 

the agricultural experience of the farmer, 

the level of farmers' education, and the 

access to extension services significantly 

improved the technical efficiency of 

paddy production in the area. Although 

credit usage has a significant positive 

impact on paddy production efficiency, 

the source of credit, whether formal or 

informal, does not provide sufficient 

evidence to show a significant impact on 

technical efficiency in this study.  
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