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The Effect of Microcredit on the Migration of Rural Households (Study Case
of Sistan Region)
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of households' agricultural enterprises and consumption expenditures, thereby reducing the
incentive to migrate. In particular, credit facilitates investment in household-based businesses,
generating sustainable income, enhancing savings capacity, and strengthening rural livelihood
resilience. Based on these results, it is recommended that government institutions prioritize credit
allocation to rural areas and develop comprehensive plans to ensure adequate resource provision.

Keywords: Credits, Migration, Probit Model, Propensity Score Matching (PSM).
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Figure 1. Map of the Sistan region in Iran, highlighting the study area.

This study employs a matching method to estimate the effect of credit on reducing migration
among rural households. A central challenge in such an analysis is selection bias, a common issue
in social science research when evaluating interventions. A direct comparison of outcomes
between credit recipients and non-recipients can be misleading due to systematic differences in
their observable and unobservable characteristics. In other words, the treatment and control groups
are not initially homogeneous. To address this issue, researchers have proposed various methods
(Gitonga, 2013; Luan & Bauer, 2016). These methods include:

a) Randomized treatment distribution;

b) Use of special composite data for each observation;

¢) Instrumental variable methods based on Heckman correction;

d) Using a propensity score matching method with randomized treatment distribution.

In social science research, the randomization of treatment is often infeasible, rendering
experimental methods unsuitable. Furthermore, the use of composite data for evaluation is

frequently constrained by data unavailability. The instrumental variable approach also presents
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limitations, as a valid and strong instrument is often difficult to identify. Consequently, these three
common methods pose significant challenges for empirical analysis.

Given these constraints, the matching method has emerged as a prominent econometric technique
for addressing sample selection bias in non-experimental, cross-sectional data, without relying on
strict functional or distributional assumptions (Gitonga, 2013). This method operates on the
principle that bias can be reduced by conditioning on observable variables. It achieves this by
matching each treated household (credit recipient) with one or more control households (non-
recipients) that exhibit similar observable characteristics. In essence, the matching method
constructs a quasi-experimental setting by creating a comparison group that approximates the
counterfactual condition of random assignment.

The matching framework facilitates the identification of a causal relationship between credit
receipt and outcome variables (Gitonga, 2013; Luan & Bauer, 2016). In this research, propensity
score matching (PSM) is employed to assess the impact of rural credit on migration. The initial
step in this method involves a simple comparison of means between the treatment group
(households receiving credit) and the control group (households not receiving credit) using a t-test.
The causal effect of rural credit is estimated in two stages. First, the propensity scores—the
conditional probabilities of receiving credit—are estimated. This probability is modeled on the
basis that a household's decision to seek credit is influenced by its expected benefits and costs.
Therefore, in this stage, factors influencing households' decisions to take credit are analyzed using

Equation 1 (Luan & Bauer, 2016).
* .
AC; =pZ;+U;, Vi=1,2,...M (1)
In Equation 1, Ui is the error term, which follows a normal distribution with a mean of zero and a
variance of o°.

=1:if AC >
Ac,.z{ if 4C; 20
=0: otherwise

2)

In Equation 2, AC; represents the credit status of the household, which is equal to one if the
household has received a loan in the past 24 months and zero otherwise. The estimation of
propensity scores for recipients is performed using the probit method as follows:( Sani Heidary et

al., 2019)
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Pr(AC, =1)=Pr(AC, >0)=1-F(-pZ,) 3)
In the second stage, recipients and non-recipients of rural credits are matched based on their
propensity scores using three algorithms: a) Nearest Neighbor Matching; b) Kernel Matching; c)
Radius Matching (Gitonga et al., 2013). The second stage of matching based on propensity scores
estimates the impact of rural credits on outcome variables by calculating the average treatment
effects on the treated group, defined as follows in Equation 4 (Luan & Bauer, 2016):

ATT=E(Y'|D=1)-E(Y’|D=1) (4)
In Equation 4, ATT represents the average treatment effects in the treatment group. The first
component of the right-hand side reflects the results for households that received credits, while the
second component represents a hypothetical outcome for households that had access to credits but
did not receive them.

ATC=E(Y’|D=0)-E(Y’|D=1) (5)
In Equation 5, ATC represents the average treatment effects in the control group. The first
component of the right-hand side reflects the results for households that did not receive credits,
while the second component represents a hypothetical outcome for households that had access to
credits but did not receive them. The bias between these two values is estimated as follows (Luan
& Bauer, 2016):

Bias = ATT-ATC
Bias=E(Y' [ D=1)-E(Y’|D=0) ©
The Propensity Score Matching (PSM) method has become a prominent and suitable tool for

mitigating selection bias in observational studies within the social sciences.
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rural credit on households' migration intentions. The central hypothesis posits that access to rural

credit, on average, reduces the inclination to migrate among recipient households compared to
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The research methodology is visually summarized in the conceptual framework of Figure 2, which

will be subsequently elaborated in a detailed, step-by-step explanation.
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Figure2. Conceptual research model

In this figure, the stages of conducting the research are outlined as follows:

. Descriptive Analysis of Credit-Receiving and Non-Credit-Receiving Households: This

initial step involves a comparative analysis of the characteristics of credit-recipient and

non-recipient households.

. Examining Factors Influencing Rural Households' Access to Credit (Probit Model):

Following the descriptive analysis, a Probit model was employed to identify the factors
influencing access to rural credit.

Testing the Balance of Auxiliary Variables in the PSM Model and Selection Bias: This step
involves testing the balance of covariates and addressing potential selection bias.
Obtaining Matching Model Algorithms: We employed several matching algorithms,

including pre-matching, nearest neighbor, kernel, and radius techniques.

. Estimating Propensity Scores: Propensity scores were estimated, and their distribution was

evaluated to ensure common support.

. Results of the Effects of Rural Credit Receipt on Households' Migration Intentions: Finally,

we estimate the causal effect of receiving rural credit on households' migration intentions.
Sensitivity Analysis of Hidden Bias Impact on Rural Households' Migration Intentions:

This step involves assessing the sensitivity of the results to potential latent bias.
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8. Investigating Factors Influencing Households' Migration Intentions Using the Ordered
Logit Model: The final step employs an ordered logit model to identify the determinants of

migration intentions.

RESULTS AND DISCUSSION

This study's primary objective is to evaluate the effectiveness of rural credit programs in reducing
migration among rural households in the Sistan region. Propensity Score Matching (PSM) was
employed for this purpose, and the results are analyzed in the following section.

Table 1 presents a descriptive analysis of the households that received credit (the treatment group)
and those that did not (the control group). Of the total households studied, 256 (49%) received
rural credits, compared to 266 (51%) that did not. Given this distribution, identifying the factors
influencing a household's access to credit is critical. These factors will be addressed in the first
stage of the matching procedure.

Table 1. Household Participation Levels in Microcredit Programs.

Group Dependent Variable Frequency Percentage Frequency
Control 0 266 50.96%
Treatment 1 256 49.04%

Total - 522 100%

Source: Research Findings.

A Probit model was employed to analyze the direction and magnitude of factors influencing access
to rural credit; the results are presented in Table 2. The propensity score matching (PSM) approach
is based on the assumption that credit access is non-random and influenced by observable
household characteristics. Consequently, the explanatory variables from the Probit model—
including the age of the household head, savings, household size, cultivated area, livestock units,
number of visits to extension agents, access to cooperatives, number of employed individuals in

the household, and exposure to agricultural shocks—were used as covariates to evaluate the effects

of the credit programs
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Table 2. Results of Probit Model Estimation in PSM Approach.

Variables Coefficients  Standard V4 Significance =~ Marginal ~ VIF
Error Statistic Level Effects

Age of Household Head -0.016 0.007 -2.380 0.018 -0.006 1.06

Savings -0.008 0.004 -1.990 0.047 -0.003 1.06

Household Size 0.024 0.013 1.750 0.080 0.009 1.01

Cultivated Area 0.029 0.011 2.710 0.007 0.012 1.03

Livestock Units 0.049 0.021 2.300 0.022 0.019 1.04

Frequency of Visits to Promoters 0.074 0.026 2.840 0.004 0.010 1.03

Access to Cooperatives 0.065 0.123 0.530 0.599 0.049 1.04

Employed Individuals in Household 0.096 0.077 1.250 0.210 0.078 1.02

Agricultural Shock 0.004 0.000 8.300 0.000 0.002 1.12

Constant -2.464 0.632 -3.900 0.000 - -

Mean VIF - - - - - 1.05

Number of Observations 522

LR chi2(9) 151.600

Prob > LR chi2 0.000

Pseudo R2 0.210

Correct Classification Rate 80%

Hosmer—Lemeshow chi2(9) 6.740

Prob > Hosmer—Lemeshow chi2 0.346

Source: Research Findings.

Table 3 presents the balance of covariates between the treatment and control groups before and
after matching. Prior to matching, independent samples t-tests (Table3) revealed statistically
significant differences in the means of all covariates. This indicates that the groups were not
comparable at baseline, and any direct estimation of the credit effect would have been subject to
selection bias. This finding, in itself, underscores the critical importance of employing causal

inference methods like Propensity Score Matching (PSM) in such non-experimental settings, as

10
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credit receipt is typically non-random and correlated with observable household characteristics
(e.g., asset ownership or education level).

Following the matching procedure, no statistically significant differences were observed between
the groups, confirming that the balance condition was satisfied. Furthermore, the standardized
percentage bias for all covariates was substantially reduced. This methodological success has two
key implications. First, it demonstrates that the propensity score estimation model was correctly
specified and succeeded in constructing a comparable control group that can serve as a valid
counterfactual for the treatment group. Second, it establishes the essential foundation for reliable

causal inference in the subsequent stage—estimating the treatment effect (ATE/ATT). -

Table 3. Balance Test of covariates in the PSM Model and Selection Bias.

Variables UnMatched Treatment Control Percentage  Percentage T Significance
19)] (T) © Bias Reduction in  Statistic Level
Matched (M) Bias

Age of Householc U 48.18 51.55 -37.00 81.6 -4.22 0.00

Head M 48.92 49.54 -6.80 -0.74 0.46

Savings U 43.79 48.98 -34.10 87.3 -3.89 0.00
M 44.61 45.27 -4.30 -0.47 0.64

Household Size U 22.60 22.27 7.10 -25.7 2.71 0.04
M 22.57 22.98 -8.90 -0.96 0.34

Cultivated Area U 15.09 13.27 32.60 84 3.72 0.00
M 14.84 14.54 5.20 0.57 0.57

Livestock Units U 5.74 4.78 33.50 99.9 3.82 0.00
M 5.75 5.75 0.00 0 1.00

Frequency of U 7.14 6.33 34.60 92.8 3.96 0.00

Visits to M 6.98 6.92 2.50 0.27 0.79

Promoters

Access to U 0.57 0.51 13.40 66.2 1.53 0.13

Cooperatives M 0.56 0.58 -4.50 -0 .49

Employed U -2.11 -1.90 -26 .60 91.3 -3.03

Individuals in M -2 .08 -2.09 -2.30 -0 .24

Household

Agricultural U -448 .36 -323 .64 -95 .50 -97.5 -10 .93

Shock M -431 .88 -435.02 -2 .40 -0.24

Source: Research Findings.
The pseudo-R? values from the Probit model, reported in Table 4, reflect the extent to which the

covariates explain the variation in credit receipt. The pseudo-R? was substantially higher prior to

11
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matching but decreased sharply afterward. Correspondingly, the model was statistically significant
before matching, whereas after matching, the joint significance tests from the matching algorithms
were no longer significant. This confirms that no systematic differences remain in the covariate
distributions between the treatment and control groups. Finally, the post-matching mean and
median bias were reduced to below 10%, which further indicates a high-quality match.

Table 4. Statistical Tests for Evaluating Matching Algorithms.
Matching Algorithms Pseudo R>  %2(7) p>y2 Mean Bias Median Bias

Before Matching 0.20 145.62  0.00 34.90 33.50
Nearest Neighbor 0.00 2.42 0.98 4.10 4.30
Kernel 0.01 6.52 0.69 6.90 7.90
Radius 0.00 2.50 0.90 5.10 5.30

Source: Research Findings.

Figure 3 illustrates the propensity score distributions for the treatment and control groups after
matching, indicating adequate common support. The substantial overlap between the two density
distributions validates the quality of the matching procedure and confirms the appropriateness of

the propensity score methodology for this analysis.

T T T T T T

0 2 4 .6 8 1
Propensity Score

I Untreated: Off support MMM Untreated: On support
I Treated: On support [ Treated: Off support

Figure 3. Evaluation the distribution of the propensity scores and common Support for propensity
score estimation.

This study employed three matching algorithms to estimate the effect of rural credit on the
migration inclination of rural households; the results are presented in Table 5. The treatment effect
was quantified by calculating the average difference in the outcome variable between the treatment
and control groups. This difference, known as the Average Treatment Effect on the Treated (ATT),

represents the causal impact of receiving credit for those households that actually received it.

12
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According to Table 5, the received rural credits had a negative effect on the inclination to migrate
among rural households across all three matching algorithms (kernel, nearest neighbor, and
radius). Specifically, the ATT for the inclination to migrate among households receiving rural
credits was, on average, 24.252 -24.227 units lower than that of non-recipients. This indicates that

receiving rural credits reduced the inclination to migrate among recipients by an average of 34.31-

34.29% compared to non-recipients.

Table 5. Effects of Receiving Rural Credits on the Inclination to Migrate from the Village.

The output ~ Matching Treatment  Control ATT T-stat Observations in Matching
variable Algorithms Group Group

total Control  Treatment

sample
The Neighbor 46.413 70.640  -24.227  -11.51%%** 512 265 247
Inclination Kernel 46.406 70.735  -24.329  -12.69%** 522 266 256
to Migrate Radius 46.424 70.676  -24.252  -13.73%** 501 265 236

Source: Research Findings (*** indicates significance at the 1% level).

Finally, the results of the sensitivity analysis for assessing the robustness of PSM estimates against
hidden bias are reported in table 6. The lower bound of the significance level (i.e., Sig") assumes
that the true treatment effects are underestimated. The upper bound of the significance level (i.e.,
Sig") assumes that the true treatment effects are overestimated. If both the lower and upper bounds
of significance are significant at small gamma values, it can be claimed that there is a relatively
high probability of an unobserved variable influencing the results regarding the effect of receiving

credits on household migration inclination; therefore, in this case, the estimated effects are

sensitive to the presence of unobserved variables.

13
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Table 6. Sensitivity Analysis of the Effect of Hidden Bias on the Inclination to Migrate Among
Rural Households

Gamma Sig+ Sig-

1 0.000 0.000
1.2 0.000 0.000
1.4 0.000 0.000
1.6 0.000 0.000
1.8 0.000 0.000

2 0.000 0.000
22 0.000 0.000
24 0.000 0.000
2.6 0.000 0.000
2.8 0.000 0.000

3 0.000 0.000
3.2 0.000 0.000
3.4 0.000 0.000
3.6 0.000 0.000
3.8 0.000 0.000

4 0.000 0.000

Sig+: Upper bound of the significance level (true treatment effects are overestimated).
Sig-: Lower bound of the significance level (true treatment effects are underestimated).
Source: Research Findings

CONCLUSIONS

This study finds that rural migration is a multidimensional phenomenon influenced by complex
socioeconomic factors, and that access to microcredit can play a decisive role in mitigating it. The
empirical analysis, based on field data from the Sistan region, was conducted using a seven-stage
propensity score matching (PSM) methodology. In the first stage, a probit model was employed to
estimate the propensity score by evaluating the determinants of household investment and
participation in rural credit programs.

The results indicate that changes in household age and savings have a significant negative effect
on the probability of accessing rural credit. Conversely, household size, crop area, livestock units,
and the frequency of visits from agricultural extension services all have significant positive effects

on the likelihood of accessing credit.

14
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