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Table(2) Each share of household goals to receive microcredit

bl slbdas (2o,0) slacdan 51 SO, g
Household goals Each share of goals (percent)
S3y9sS 33
Agricultural
d})BL_j‘sﬁ-& 19
Nonagricultural
bl a2 20
Purchase of assets
S pas 28
Consoumer
Source: Research Findings Opoh slaadl ase
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Table(3) Households participation level in microcredit programs

09,5 oy oo NERE NEFCROIN
Goroup Dependent variable Frequency Percent Frequency
Jrs 0 200 64.74
Cotorol

s 1 109 35.28
Treated

&y - 309 100

Sum

O slaidl e
Source: Research findings
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Table (4) Estimation Results of probit model in PSM method

iy gla e gy s il Gl Z oL e “")‘:
Explanatory variables Coefficients  Standard errors ~ Z-value M:frf%g;a
(o8 ol S oo 122 0.69 175 04338

Age of household heads (years)
O 4 Jgito slaJlo Jlot)ooled aniny 001 0.01 209 0.0053

Experience(Year)

(b Gt it -1.76 0.37 4737 06293
Saving (million rials)

O=alss O9N d=alss L) alss Peges)

. 1.00 0.17 5.91% 0.3571
experience shock (1=Yes; No=0)
OES) a8 2 gl 0.04 0.01 3.08° 0.0158
Cropland
09 tlom ) 5 g (ol Sloss 4y (g
_ 0o _ 0.37 0.20 1.84° 0.1317
Accession to cooperation and propogation
services (Yes=1; No=0)
(3,8) 35l 1) gl a4y S Lyl a8 (g0l 3l
The number of people who could help 0.09 0.04 214> 0.0316
(persons)
ol sy 0.86 230 4.28% _
Intercept
osalie Lo 309
Number of observations
LR chi2(7) 82.64
Jlez>! zhans 0.00
probability level
Pseudo R2 0.21

oy L s g yloliae ¥ 00,0 5 o (g loliae T o ,0 10 o (g lobiae B

1.* Significant at 10%; ** Significant at 5%; *** Significant at 1%
Sy sleatdl iae

Source: Research findings
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Table 5 Results from balance test in PSM method and selection bias

odlS )92 Silee Pl o) o bl
[EOEL Unmatched Mean /Reduce Statistics
vaniables o 0T ol S ) || T-test  p-value
Matched  Treated  Control  Bias Bias|
sy sy U 165 169  -293 65.9 248 001
Age of household heads M 1.66 165 10.0 0.71 0.48
colled ariy U 2297 2765 | -358 685 299 000
Experience M 22.64 21.16 11.3 ' 0.89 0.37
Sl U 517 528 462 582 430 000
Saving M 519 524 _193 -142 016
S a2 0] 0.74 0.38 79.6 99.0 6.59 0.00
experience shock M 072 072 08 ' 006 095
s . 26.3 2.28
S 5 e U 410 260 510 0.02
Cropland M 372 446 -129 072 047
3 SledS 4 ot 20.4 1.69
A I TR
Accession to cooperation ' ' -5.8 -0.42 '
and propogation services
4 oS Ll a5 gol Bl
3.06
Sl el U 7.04 6.34 37.0 0.00
oY M 696 698 2.7 926 019 o085

The number
of people who could help

Source: Research findings

(Sled) (S sled & jg0 4y (55l 92 51 o 9 Lom (K0S (6o punito o)l duo )8 ¢ uime
AW o oo s gl (V) JSK0 5 (0) Jgoo 4 axgi bl 00l e 5 (V) S0 50
=z P LS Hob 4 sileyex Sl wall g jled 098 g0 e j0 (S sl
Aoy A0 Jolae alSS @ 2 yustie j0 OB alS o ion S (6,5b 4wl a8l als

ol 0393 Ao 0 OY Jobeo Hlgls cuiS ) v justie jo WS alS o eS



T T

Help |- oerreem e

1FAA/Y 0 sloi/ 1 F o/ (3 59Las” Sl VY

Cooperative |-

SAVELZ [+ e oo omm s R e

+ Unmatched
#* Matched

Age |- - -+
Experience |-- B G
T
50

50

0
Standardized %o bias across covariates

T
100

Girex o 9 Sl (S0 (S pudtio 5l s o (V) S
Figure (3) %Bias of covariates before and after matching
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Table 6- Statistical tests to evaluate the matching
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Pseudo R2 LR chi2(7) p > Chi2
Matching method Mean bias Median bias
S3bersz 3l G 0.21 82.64 0.00 39.2 35.8
Before matching
leod (n F S5 0.01 3.24 0.86 9.3 9.0
Neighbor matching
Sl 0.02 7.02 0.43 14.1 14.9
Kernel matching
e 0.01 2.89 0.90 9.0 10.0

Radius matching

Oeps slaidl e
Source: Research findings
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Figure (4) Evaluation the distribution of the propensity scores and common
support for propensity score estimation
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Table (7) Impact of microcredit accessed on economic index

o, sl e Ipryee el
Ssbersz Siluparls ATT N 95% oS S F
i i Bias - - Total
Matching Indexing el alots non accessed
method methods - . accessed
Confidence interval
s juitil -Z 2.25 004 128 322 N) 189 109 298
Z-score 0.49) 1.44 3.29 () 189 109 298
4.61° 123 309 (BO 189 109 298
_ 0.04 0.001 002 0.6 N) 189 109 298
(5]
;3 = s ©0.01) 0.02  0.07 G 189 109 298
9 ¢ Morris -
355 002 006 (BO 189 109 298
) 1.20 001 075 165 N) 189 109 298
plals S 023 083 176 @ 189 109 298
McGranahan
5,28 08 176 (BOC) 189 109 298
s Jaikeal -Z 2.14 018 118 3.0 N) 58 109 167
Z-score 0.49) 1.49 3.45 () 58 109 167
o 4.41%% 111 315 B0 58 109 167
95 0.04 001 001 007 N) 58 109 167
N
35 r\%;:s 0.02) 001 007 ® 58 109 167
j 2 2.38° 006 -0.002 (BC) 58 109 167
¥ ) 1.17 005 072 162 N 58 109 167
olall s e 0.22) 077 170 ® 58 109 167
McGranahan
5.16°" 074 151 B0 58 109 167
s il -Z 2.18 0.007 133 3.04 Ny 189 109 298
Z-score 128 313 G 189 109 298
128 308 (BO 189 109 298
" 0.001 002 0.6 N) 189 109 298
>
3\3 3 o 002 006 @ 189 109 298
& Morris
002 006 (BO 189 109 298
) 003 072 155 N) 189 109 298
olall s e 073 156 @ 189 100 208
McGranahan
072 150 (BO) 189 109 298

oad Pl o )| =BC (Sao b ooy =P (JL =N 1

1. N=normal, P = percentile, BC = bias-corrected

G ylgs o o3l 51 esliinl b oo 0551 o lasbil (glas 5l (49,0 lael 2

2. Numbers within parentheses of standard error estimated using Bootstrap algorithm
ey sladtdl, iae

Source: Research findings
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Table (8) Impact of microcredit accessed on social index

I RIS 95% 0 e il o
G Sileale ATT “-‘_“)‘ Bass (EanS
Matching Indexing Bias Oliobsl alols non- a:cesse g ot
method methods Confidence interval  accessed
s il -Z 3.47 002 291 402 N 189 109 298
Z-score 0.28) 295 407 @ 189 109 298
12.36" 295 403 BO 189 109 298
_ 020 0002 018 022 N 189 109 298
(5]
«_} = Rt 00D 018 022 ® 189 109 298
9 ¢ Morris on
21.17° 018 021 BO 189 109 298
) 0.40 001 029 051 N\ 189 109 298
cbllsse 0,05 030 053 ® 189 109 208
McGranahan
7.28% 029 052 BO) 189 109 298
s el -Z 331 013 249 413 ) 58 109 167
Z-score 0.41) 275 432 P 58 109 167
N 7.98% 254 413 (BO) 58 109 167
»i 5 0.19 001 016 022 ) 58 109 167
35 U‘KA’; s ©0.02) 017 023 ™ 58 109 167
12 14440 016 020 ®BC) 58 109 167
+ 0.37 001 024 051 \) 58 109 167
bl 5 o
olably 0.07) 025 052 ® 58 109 167
McGranahan
5.61% 023 047 BO) 58 109 167
s il -Z 3.53 001 311 39 ) 189 109 298
Z-score ©0.21) 318 400 ® 189 109 298
16.55% 318 4.00 BO) 189 109 298
o 020 0001 018 021 () 189 109 298
3\3 = ﬁ;::s ©.01) 018 021 ® 189 109 298
o 2217 018 021 BO) 189 109 298
s 044 0004 035 052 () 189 109 298
ol 0.04) 035 052 ™ 189 109 298
McGranahan an
9.65% 037 052 (BO) 189 109 298

ods ZMal o) =BC . susl RN =P Jloy =N 1

1. N=normal, P = percentile, BC = bias-corrected

kg o o3I 5l ooliial b oo 3,91 o il (sl il (yg,0 olael 2

2. Numbers within parentheses of standard error estimated using Bootstrap algorithm
sy sleadly iae

Source: Research findings
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Table (9) Impact of microcredit accessed on environment index

55! sy, o5/ b0 e il
. . m ) 0 s -
Siboygr  Sileasla ATT ) . SBuss e
Matching Indexing Bias o ol ‘_LL’L’ non- ;écessed Total
method methods Confidence interval accessed
s Jskal -Z -3.86 004 476 -297 (\) 189 109 298
Z-score (0.45) 479 295 (P) 189 109 208
852w _477 -278 (BC) 189 109 208
016 00005 -020 -012 (N) 189 109 298
3 % 005 0.02) -020 -011 (P 189 109 298
4 Morris
_7.30%** 020 -011 (BC) 189 109 208
_1.26 001 -173 080 (N) 189 109 208
OLblS S 6 0ay 1187 -091 @) 189 100 298
McGranahan "
_5.35%%* 216 -0.99 (BC) 189 109 298
s Jaskeal -Z ~4.08 009 553 264 (N) 58 109 167
Z-score (0.73) -555 -2.79 P) 58 109 167
o _5.60%** 604 -296 (BC) 58 109 167
9
v 5 -0.17 0003 -023 -011 (N) 58 109 167
N S
3 g o9 (0.03) 023 012 @) 58 109 167
o Morris
j z _5.95%+ 024 -013 (BC) 58 100 167
& -1.38 008 -207 -070 () 58 109 167
OblS S 63y 210 -210 @) 58 100 167
McGranahan
—4.01%** 223 223 (BC) 58 109 167
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Table (9) Impact of microcredit accessed on environment index

2 ,5) o cilsné
Mfﬂ i M)LM ‘ 5% lfi:: e
Sz Gileazl ATT T , OB oS
Matching Indexing Bias Oliabl alolé non- °© g Total
method methods Confidence interval accessed ~ 20CeSSE
-3.67 0.06 -439 -294 N) 189 109 298
Sl -Z 4 36 431 290 @) 189 100 298
Z-score e
-10.07#%%* -4.38 -3 (BC) 189 109 298
-0.15 0.0002 -0.18 -0.12 (N) 189 109 298
N )
%ﬂ S il (0.01) -018 -012 () 189 109 298
o Morris
-10.75%%* -0.18 -0.12 (BC) 189 109 298
-1.11 0.01 -142 -0.80 (N) 189 109 298
oSS 416y 1136 080 () 189 109 298
McGranahan o
—7.14%%* -1.35 -0.80 (BC) 189 109 298

odd Mol gl =BC (Sao | gao,0=P (Jlo,i=N 1

1. N=normal, P = percentile, BC = bias-corrected

il gy o ;930 51 eolaiwl b oo o551 o lailbiwl (gllas 3l 9,0 olael 2

2. Numbers within parentheses of standard error estimated using Bootstrap algorithm
g sleadl i

Source: Research findings
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Table (10) Sensitivity analysis with Rosenbaum bounds

Economic index Social Index Environment Index
Sig- Sig+ Sig- Sig+ Sig- Sig+ Gamma
0.000 0.000 1.1E-12 1.45E-10 6.6E-09 6.6E-09 1
1.1E-09 0.000 1.8E-15 2.5E-10 0.000 4.2E-11 1.2
1.0E-11 0.000 0 1.1E-08 0.000 2.5E-13 14
8.9E-14 0.000 0 0.000 0.000 1.6E-15 1.6
7.8E-16 0.000 0 0.000 0.000 0 1.8
0 0.010 0 0.000 0.001 0 2
0 0.020 0 0.000 0.004 0 2.2
0 0.040 0 0.000 0.010 0 2.4
0 0.070 0 0.000 0.020 0 2.6
0 0.110 0 0.001 0.035 0 2.8
0 0.162 0 0.002 0.058 0 3
0 0.223 0 0.004 0.087 0 3.2
0 0.291 0 0.006 0.123 0 3.4
0 0.363 0 010. 0.166 0 3.6
0 0.435 0 0.015 0.214 0 3.8
0 0.505 0 0.02 0.266 0 4

oatodnliv sla Jole cle 4y Loy 09,5 Lolas 59, Jlais i, LS
Gamma : Log odds of differential assignment due to unobserved factors

(005 3531y Az 31 i yloyd Bl 31 (g lobins gelaws YU oo SigH

sig+: Upper bound significance level (overestimation of treatment effect)

(X% o)ﬂf_ 3 e Hleye Gl (g lelins maw ol 9> :Sig-
Sig-: Lower bound significance level (underestimation of treatment effect).

Source: Research findings
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Extended Abstract

Introduction

Sustainable rural development in the comprehensive and systematic process of
regional development programs is one of the basic features and criteria that lead to
the continuity and sustainability of these programs. Also, the sustainability of
regional development programs in rural areas is affected by the dynamics and
complex relationships of sustainable development aspects, so that sustainable
development is now considered in many developing countries as the main economic
approach for reducing poverty and improving living standards and enhancing
environmental protection. Therefore, the use of appropriate tools to achieve the goals
of sustainable development in rural areas has been very important. In this regard, the
microcredits has been proposed as an effective tool in sustainable rural development.
So the purpose of this study is to answer the question of what will be the impact of
microcredit on the economic, social and environmental sustainability of rural
households?

Methodology

The present study is an applied research in terms of purpose and a descriptive-survey
in terms of method. The research tool was a questionnaire and its statistical
population was 861 households in Cheshmeh-Gol and Yaghootein villages in 2017.
The sample size is estimated at 309 households based on the Cochran method.
Cronbach's alpha coefficient was used to measure the reliability of the questionnaire.
In this study, the analysis of the effects of a specific action or policy on the
observations has been done in two stages. In the first stage, a Probit model has been
carried out to estimate the propensity scores and analyze the factors affecting
household participation in microcredit programs. In the second step, a combination
of propensity scoring regression and the Bootstrap algorithm was used to estimate
the effect of microcredit on the different aspects of sustainable development. Also,
four methods of Z-Score, Morris, McGranahan, and factor analysis have been used
to construct the indices of economic, social and environmental sustainability of the
household. Finally, the strength of the propensity score matching (PSM) model in
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terms of tendency to latent bias was investigated using Rosenbaum bounds
sensitivity analysis.

Results and Discussion

The analysis of the results in this research is set in four stages. In the first stage, the
results of the Probit model showed that age, experience of household head, and
savings reduce the probability of access to microcredit. By contrast, variables of
shock experience, sown area, access to extension services and number of household
sponsors increase the probability of access to microcredit. In the second stage,
assessment of the balance of auxiliary variables showed that the hypothesis of
balance of auxiliary variables was confirmed and the bias in auxiliary variables was
significantly reduced. In the third stage, the results of the combination of PSM
approach and bootstrap algorithm showed that microcredit had a positive effect on
the economic and social indices, however, it would affect the household environment
index negatively. In addition, at this stage, the confidence interval was estimated to
increase the validity of the results. In the final stage, the Rosenbaum sensitivity
analysis was done which revealed that the sensitivity of the results of economic and
social indices, even with a fourfold increase in gamma, is still significant. Also, the
probability of a difference in the treatment group due to unexplored factors (or
gamma) should be increased to 3.2 to change the effect of microcredit on the
environmental index.

Conclusion and Suggestions

Given the importance of microcredit at the rural communities due to the process of
economic development (through increasing income, improving the economic
situation of businesses, growth and reconstruction of rural economies), social
development (through improving the level of awareness, increasing literacy,
increasing the rate of participation and improvement of social structures of rural
households), and also, its impact on the reducing of negative effects on the
environment) It is recommended that the government should first support
microfinance institutions in poor, remote and deprived areas; Secondly, provide a
legal and environmentally friendly framework to expand microcredit; thirdly,
improve the skill and knowledge level of borrowers by providing additional services
through cooperatives and extension services and institutions.
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