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Abstract 

This paper aims to examine the effect of the government’s microcredit program on micro-small 

enterprises (MSEs) development in terms of turnover, profit, and financial inclusion. 

Specifically, it focuses on analyzing the microcredit effectiveness in elevating the micro-small 

business performance. By using the Propensity Score Matching (PSM) method, it compared 

the microcredit borrowers and non-borrowers’ performance and their financial inclusion level. 

It surveyed with questionnaire-based to 250 micro-small businesses as the sample. It found 

significant differences between the microcredit borrowers and non-ones in which the first 

group experienced an increasing turnover, and profit compared to the latter group. Surprisingly, 

both samples’ performance did not affect financial inclusion. The microcredit program did not 

shape micro-small entrepreneurs’ savings behavior as a part of financial inclusion aspects. The 

findings imply that government intervention through microcredit provision is essential to 

elevate micro-small business performance and, at the same time, providing technical assistance 

to improve their loan and savings management. 
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1. Introduction 

Micro, small, and medium enterprises (MSMEs) are crucial for economic development in 

emerging economies and are one of the critical sources to provide employment opportunities 

and to reduce the poverty rate (Aditi & Pentana, 2018; Green, 2017). In Indonesia, MSMEs 

represented more than 99% of the total number of enterprises, provided 97% of employment, 

but only contributed by 57.08% of real GDP and responsible for 53.24% real investment 

(Ministry of Cooperatives and SMEs of the Republic of Indonesia, 2017). Most MSMEs are 

local and informal businesses that serve localized markets. Their local characteristics and low 

reliance on formal markets and credits made MSMEs play a key role in supporting the 

country’s economic resilience during the 1997–1998 Asian financial crisis (Loh, 1998; 

Chakrabarti & Roll, 2002). MSMEs have high flexibility and respond quickly to sudden shocks 

(Berry et al., 2010).  

However, their local and informal characteristics also barriers for MSMEs to get access to 

develop their businesses, including financial, business information, marketing, and human 

resource access (Coetzer et al., 2017; Sheng & Mendes‐Da‐Silva, 2014). The most binding 

obstacle for MSMEs is the lack of access to financing (Carbó-Valverde et al., 2009; Holton & 

McCann, 2017; Struwig et al., 2019). The fact is consistent with the result from the 2009 World 

Bank Enterprise Survey and 2018 Survey of Entrepreneurs and MSMEs in Indonesia conducted 

by the Asia Pacific Foundation of Canada, respectively, almost 50% and 70% of respondents 

cited lack of financial access as barriers to the business growth.  

Thus, the Indonesian government launched a micro and small financing model named People’s 

Business Credit or micro credit program (MCP) in 2007. Here MCP is defined as a government 

priority program designed to bridge MSMEs to financial institutions. The program aims to 

increase MSMEs' competitiveness and allow them to develop into a sustainable business with 

higher classes (Tham & Tambunan, 2018). Antecedent facts showed that microcredit programs 

had proved to be a useful tool in relieving people from poverty and had helped to enhance their 

participation in the economic and political processes of society (United Nations, 1995). When 

launching in 2007, the government set the micro-business credit limit was less than IDR 5 

million (approx. USD 360). In 2013, bottom limit of MCP was upgraded to IDR 20 million 

(approx. USD 1400). Since its launching, the financing scheme of the MCP has evolved from 

a guaranteed service fee scheme in November 2007 to an interest subsidy scheme in August 

2015 (Coordinating Ministry of Economic Affairs, 2019). The MCP also promotes financial 

inclusion in Indonesia. The Indonesia inclusion index has risen from 36.1 percent in 2014 to 

48.9 percent in 2017 (Global Findex, 2017).  

There are various methods to measure the success rate of the MCP (Green, 2003; Asdrubali et 

al., 2014; Stakhovich & Galishnikova, 2012), in which the common one is the Non-Performing 

Loan (NPL). Despite the fact of its low NPL rate (0.24 percent in 2018, Coordinating Ministry 

of Economic Affairs), the MCP carry inherent credit risk due to the following problems: (1) 

poor community literacy on MCP requirements; (2) poor customers’ awareness to pay off the 

credits received; (3) the existing paradigm that the credit is a government grant; (4) highly 



traditional business financial management; and (5) fluctuation of business revenue due to 

instability of demand and prices of the raw materials and finished goods. 

Most of the prior studies on evaluations of the effectiveness of the micro-credit program 

focused on the performance of MSME’s micro-credit recipient (Mahmud et al., 2007; Norma 

& Jarita, 2011; Rahman & Khan, 2013; Terano et al., 2015). On the other hand, comparative 

analysis of MSMEs’ performance from financial literacy, job creation, and poverty alleviation 

perspective from micro-credit recipients and non-ones is still limited, specifically in the context 

of government micro-credit programs (Boocock & Shariff, 2005; Cowling & Mitchell, 2003). 

Therefore, the primary purpose of this study is to investigate the effectiveness of micro credit 

program (MCP) on MSMEs’ performance in terms of turnover, and profit increases then 

compare it to the MSMEs’ non-MCP recipients. 

The paper is structured as follows. This section has introduced the background and purpose of 

the study. The second section discusses the literature review, hypothesis, and theoretical 

framework develop for this study. The third section describes the research method and data 

collection process. The subsequent section presents the study results, following the last section 

discusses the findings, conclusions, and implication of the study. 

2. Literature Review 

2.1 MSMEs in Indonesia 

Regulation No.20/2008 on Micro, Small and Medium Enterprises (MSMEs) defines micro 

firms as enterprises with net assets up to IDR 50 million (approx. $3600) or annual sales 

revenues up to IDR 300 million (approx. $22,000). Small firms are enterprises with net assets 

over IDR 50 million (approx. $3600) but less than IDR 500 million (approx. $36,000) or annual 

sales revenues greater than IDR 300 million (approx. $22,000) but less than IDR 2.5 billion 

(approx. $179,000). Meanwhile, medium firms are those with net assets above IDR 500 million 

(approx. $36,000) but less than IDR 10 billion (approx. $716,000); or annual sales revenues 

over IDR 2.5 billion (approx. $179,000) but less than IDR 50 billion (approx. $3.6 million). 

There is no clear definition of how many employees for each firms’ size in Indonesia, thus this 

study refers to the World Bank Enterprise Survey definition for the total headcount in each 

MSME class. The number of employees for each class is less than five firms are micro, from 

5-19 is a small firm, and from 20-99 the firm is medium-sized. 

2.2 Microcredit 

There is numerous research discussing the effectiveness of microenterprise financing (Ayayi, 

2012; Aitken, 2013; Gungen, 2018). Many research also show the scheme was an effective 

instrument of attacking poverty (Beck et al., 2008; Chibba, 2009) by providing 

entrepreneurship opportunities (Shastri (2009), which need government support and financially 

sustainable model to open access to the poor (Petersen & Rajan, 1994, Shetty, 2013), but some 

others are still pessimistic about the role of it (Armendáriz & Szafarz, 2011; Banerjee et al., 

2015). Regardless pro and contra on the effect of microcredit, Arsyad (2008) confirmed that 



excellent financial performance, business sustainability, dan credit outreach is necessary for 

microcredit to impact the welfare of poor positively.   

Moreover, prior studies emphasized that microfinance performance and sustainability should 

be maintained (Chaves & Gonzales-Vega, 1996; Christen et al., 1995; Yaron et al., 1998). It 

relates to the theories of development stressing strong local institutional capacity prognosticate 

a strong association with sustainability (Snow, 1999). The facts show that the microcredit 

program provides sustainable development in society, especially among the recipients 

(Mohummed & Wencong, 2013; Rahman & Khan, 2013). Therefore, microfinance institutions 

should pay attention to their financial indicators such as profitability, repayment rate, self-

sufficiency, outreach, and the mechanism of delivering credit to MSMEs (Dietsch & Petey, 

2002). The findings also found that micro financing in Indonesia has culminated in the same 

way as Bangladesh did and that people in rural areas were still unaware of banking credit 

policies and systems (Adhikary et al., 2019).  

Further, the direct impact of microcredit on its recipient is quite clear (Islam, 2012; Mohummed 

& Wencong, 2013), but the expected direct impact of financial development through the 

existence and sustainability of microcredit is inconclusive (Center for Financial Inclusion, 

2008; Conroy, 2008; Stein, 2010). 

Critics to the microcredit program for farmer and microenterprises, which having low 

repayment rate, mistarget, likely to be transitory, and lack of technical assistance made in the 

long run this program, in turn, increase their debt (Adam and von Pischke, 1992).  

Consequently, the programs were unsustainable because it was expensive, depended too 

heavily on outside funding, and many bad debt cause it suffered severe default problems. Even 

worse, a substantial portion of the subsidies passing through these programs, in the form of 

concessionary interest rates and lax loan recovery, were captured by people who were not poor 

(Christen et al., (2003). 

Nasrin et al. (2017) shows that the provision of microcredit affects positively saving in the 

sector, supporting the institutional savings theory that posits that microcredit availability 

shapes the saving behavior of people. Alhought Lanzavecchia (2012) stated that the unfortunate 

people have little or no capacity to save,  empirical evidence has shown that the poor ones have 

the ability and the desire to save (Rutherford, 1999; Wright, 2000; Armendariz and Morduch, 

2005), willing to pay to gain savings facilities (Rutherford, 1999). They presume savings as 

the investment instrument for generating income, children’s education fund, or improving their 

housing (Rutherford, 1999; Robinson, 2001; Armendariz and Morduch, 2005).  

2.3 MSME and financial inclusion 

Three key dimensions define financial inclusion: (i) financial products, (ii) features of financial 

products, and (iii) delivery channels (Snow, 2010). In MSMEs context, financial inclusion 

requires mechanism of delivering for MSMEs to a range of financial products beside 

microcredit like savings, microinsurance products, and payment facilities (remittances and 

money transfer). Moreover, it stresses the need for providing quality financial services at 

affordable prices in a convenient manner through a variety of delivery channels, including bank 

branches, non-bank institutions, and insurance companies (Adam, 2010). 



Several studies show that access to financial services has a positive impact on economic growth 

(Beck et al., 2008), but findings on its positive distributional effects to the poors are 

inconclusive (Beck et al., 2005; Berger & Udell, 2006; Guerin, & Palier, 2004; Ghalib et al., 

2012; Morduch & Haley, 2002). Beck & Demirguc-Kunt (2006) uses a cross-country analysis 

to show that financial access does have a positive impact on private credit (use domestic credit 

for private firms as % of GDP) and poverty alleviation (growth of income share of the poor). 

From this finding, they argue that financial development is especially beneficial to the poor. It 

means more significant financial development is associated with less poverty. 

Moreover, Coleman (2006) indicates a different level on positive impact of the village bank 

program for some households (committee members and rank-and-file members) on several 

measures of household welfare (wealth, savings, income, productive expenses, and labor time). 

The study found that estimated impact in committee members is significantly larger that the 

impact on rank-and-file members due to different access between them (program was surveyed 

heavily distributed to committee members). 

In contrast, Beck & De la Torre (2007) point out that the low use of financial services in MSME 

does not always indicate a problem of access but might indicate a problem of mismatch 

between demand and supply side of credit. On the demand side, potential users may have access 

to financial services but may decide not to use them. In this case, it would be improper to say 

that financial access is a problem. On the supply side, creditors may decide to reject loans to 

certain borrowers due to creditors’ prudential policy like diversification matters, informational 

asymmetries mitigation, or less contract enforcement. It is debatable those situasions classified 

as a problem of access. 

2.4 Propensity Score Matching (PSM) 

The mixed results of microcredit’s transformative impact on on the average borrower (Banerjee 

et al., 2015; Bruhn & Love, 2014) trigger a challenge to find the appropriate approaches and 

tools to evaluate the impact of microcredit on the individual level. There are some recent 

methods becoming the preferred method of evaluation among development scholars (Duflo et 

al., 2008). Randomized Control Trials (RCTs) is superior in evaluating microcredit 

effectiveness, but prohibit researchers to randomly assign the recipients to receive a microcredit 

loan for two main causes (Karlan & Zinman, 2010). First, the consequence of a selective take-

up in which not everyone in a random treatment group would want to obtain a loan. Second, 

the assigned-financial institution shall ensure the microcredit-borrower’s creditworthiness and 

thus cannot distribute loans randomly. Both of these reasons make it difficult for an RCT to 

evaluate the impact of microcredit on the individual level.  

Hence, to overcome two issues above, recent studies on microcredit focus on specific 

geographic areas (villages, slums, towns), but not in others, where the outcomes are compared 

across areas (i.e., a treated area is compared with a nontreated one) (Attanasio et al., 2015; 

Augsburg et al., 2015; Banerjee et al., 2015b; Beaman et al., 2014; Angelucci et al., 2015; 

Crepon et al., 2015; Tarozzi et al., 2015). However, such studies can only produce the intention 

to treat estimates (ITT), which is the average impact of making microcredit available in an area 

(i.e., averaged over those who take it and whose who do not). Other studies apply the Local 



Average Treatment Effect (LATE) when applying the Instrumental Variable (IV) estimator 

with random assignment as an instrument for taking-up.  

Thus, the RCT cannot produce the estimate of the impact of microcredit on the individuals or 

households that actually take out the loans (i.e., the Average Treatment Effect on the Treated, 

or ATE). In the context of policy decision-making, a vast of possibilities of applying different 

parameters will be interesting for the policy makers when they are interested in evaluating the 

average impact of credit introduction on the area as a whole. In this case, the ITT is the 

appropriate estimate. On the other hand, if the policy-makers want to know the impact of credit 

on individual borrowers, the ATE is the appropriate estimate. In the latter estimates, the 

Propensity Score Matching (PSM) method which employ in this study, can serve it. 

The PSM method creates a statistical comparison group of individuals without microcredit that 

has similar observable characteristics to the individuals with microcredit. While controlling on 

observables will reduce many of the significant differences between participants and 

nonparticipants, it cannot address the differences in intangible characteristics such as the 

entrepreneurial spirit or “spunk” of the borrower. It is likely that such latent factors will affect 

the selection of people to obtain an MFI loan and the outcomes of interest such as poverty 

status, which will bias the results.  

Nevertheless, multiple studies that compared performance of PSM estimators relative to 

experimental results have argued that PSM can produce accurate estimates under certain 

conditions (see Heckman et al. 1997, 1998a, 1998b; Diaz & Handa, 2006). As we discuss in 

the next section, our data satisfies all of these conditions. Moreover, the same authors argued 

that the bias due to unobservables is small relative to the bias due to observables. In addition, 

the PSM method has been used successfully to evaluate impact of different programs in a wide 

variety of settings (see Ravallion, 2008 for a survey). Most importantly, we argue that the 

unique set-up of our study that uses two different comparison groups (i.e., comparing MFI 

borrowers to those without any other loans and to those with other types of loans) allows us to 

evaluate the magnitude of the bias due to unobservable entrepreneurial spirit. We believe that, 

in this setting, PSM is an appropriate method to apply in an effort to evaluate microcredit 

effectiveness and has an important advantage of allowing a direct comparison of borrowers to 

nonborrowers. 

3. Research Methodology 

This research examined the MSEs’ MCP-recipients and non-MCP-ones in Medan City, North 

Sumatera. A sample of 250 MSEs, including 200 MCP recipients and 50 non-recipients, has 

been enrolled in this research. This research employed the Propensity Score Matching (PSM) 

method. Propensity Score is a conditional probability method of a given treatment that can 

minimize bias by adjusting the propensity score based on the same covariate between the 

treatment group and the control group (Rosenbaum & Rubin 1983). According to Caliendo and 

Kopeinig (2008), the primary PSM model would be comprised of treatment-outcomes and 

control-outcomes per individual. The individuals referred to in this research were MSEs. The 

result of the observation per individual i can be stated as follows. 



Yi = Di Y1i(1-Di) Y0i (1) 

In equation 1, Di є {0,1} is a treatment indicator. Di equals 1 if MSE actor i received MCP as 

treatment and 0 if otherwise. Yi is the potential outcome of MSE actor i. Y1i is the treatment 

outcome, that is, the potential outcome of MSE’s MCP-recipient actor i or when Di = 1. Y0i  is 

the control outcome, that is, the potential outcome of MSE’s non-MCP-recipient actor i or 

when Di = 0. The effect of the assignment of the treatment to an MSE actor is as follows: 

𝜏𝑖 = 𝑌1𝑟 − 𝑌0𝑖 (2) 

A counterfactual problem led to improbability to observe each potential outcome on the two 

outcomes, treatment outcome (Y1i), and control outcome (Y0i), at the same time. Consequently, 

only one potential outcome was observable for each individual, thus disabling estimation of 

the effect of the treatment on an individual. 

This research estimated the Average Treatment Effect on the Treated (ATET). The ATET 

estimated how much treatment impacted the treated on average.  The ATET formula is as 

follow: 

𝜏𝐴𝑇𝐸𝑇 = [𝑌1𝑖 − 𝑌0𝑖| 𝐷𝑖 = 1] (3) 

𝜏𝐴𝑇𝐸𝑇 = 𝐸(𝜏|𝐷𝑖 = 1) = 𝐸[𝑌1𝑖| 𝐷𝑖 = 1] − 𝐸[𝑌0𝑖|𝐷𝑖 = 1] (4) 

𝐸[𝑌1𝑖| 𝐷𝑖 = 1] is the outcome (turnover, profits, and savings values) observable in MSEs’ 

MCP-recipients. 𝐸[𝑌0𝑖|𝐷𝑖 = 1] is the potential outcome in the treated when it does not receive 

treatment, which was unobservable due to the presence of missing counterfactual. 

It was deemed essential to calculate ATET to find a substitution to 𝐸[𝑌0𝑖|𝐷𝑖 = 1]. One possible 

thing to be performed was to use the potential outcome of a non-CBC-receiving individual 

(𝐸[𝑌0𝑖|𝐷𝑖 = 0]) as the potential outcome of an individual who was supposed to receive CBC 

but not receiving CBC (𝐸[𝑌0𝑖|𝐷𝑖 = 1]) was unobservable at the same time as when other MSEs 

received CBC. ATET was estimated as follows. 

𝐸[𝑌1𝑖| 𝐷𝑖 = 1] − 𝐸[𝑌0𝑖|𝐷𝑖 = 0] = 𝜏𝐴𝑇𝐸𝑇 (5) 

Thus, ATET was estimated from the potential outcome of a CBC-receiving individual who was 

receiving treatment (𝐸[𝑌1𝑖|𝐷𝑖 = 1]) minus the potential outcome of a non-CBC-receiving 

individual and who was not receiving treatment (𝐸[𝑌0𝑖|𝐷𝑖 = 0]). 

As stated by Caliendo and Kopeinig (2008), two assumptions must be met when conducting a 

test using the PSM to obtain a uniform control group. The two assumptions are the Conditional 

Independent Assumption (CIA) and Common Support. The model meets the CIA if the 

outcome to be generated by the treatment group is influenced by no other variable than the 

treatment variable. In other words, the outcome of the intervention is not the effect of factors 

external to the intervention. In this research, for example, the model would be said as meeting 

the CIA if the turnover, profits, and savings values of the CBC recipients were not influenced 



by factors other than the CBC program itself.  

The second assumption is the common support. It is a condition in which the density values of 

the treatment group and the control group are overlapping. Its area represents the characteristic 

similarity between the two groups based on the similarity of the propensity score distribution. 

It is as presented in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Khandker et al. (2010) 

Figure 1. The Common Support in Propensity Score Matching 

 

The following five steps are estimate data by the PSM. 

1. Estimate the Propensity Score 

According to Caliendo and Kopeinig (2008), two steps are to be followed when estimating 

the Propensity Score: select the model and select the variable to be incorporated into the 

model. This research employed the logit model. The selection of variables must refer to 

theories of economics and prior research. 

2. Select the Matching Algorithm 

The matching algorithm consists of five elements: Nearest Neighbor (NN); Caliper and 

Radius; Stratification and Interval; Kernel and Local Linear; and Weighting. No method is 

more superior than the other. It is because of the trade-off between bias and variance that 

will affect the ATT value estimation (Caliendo and Kopeinig 2008, 34). This research used 

the Nearest Neighbor with replacement based on the data available, this research employed 

a small number of observations and a more significant number of participant members in 

comparison to the number of non-participant members, thus allowing repeated matching. 

 

3. Check the Common Support 

The common support is one of the assumptions to be met in the PSM. Consequently, this 

step assumes much importance in estimation matching. It must be ensured whether overlap 



occurs between the treatment group and the control group. In this way, the match between 

the group with intervention and one without intervention can be identified. 

4. Judge the Quality of the Matching 

This step is not to be missed in the judgment of the matching quality. The tests to be 

conducted include the standardized bias test, the difference test before and after matching 

(t-test), and the test of variable combination quality within the matched sample (F-

test/Hotelling’s test). No difference is found (H0 is accepted) implies that the sample used 

is of good matching quality. If the matching quality is poor, or if a difference is found, it is 

better to repeat the same step until satisfactory matching quality is achieved. 

5. Estimate the Standard Error and Analyze the Sensitivity 

According to Rosenbaum and Rubin (1983) as well as Rosenbaum (2005), sensitivity 

analysis must be carried out in repetition to see the sensitivity of the finding against the 

hidden bias, that is, the bias that occurs as a result of the presence of variables outside the 

model that have yet to be incorporated but have influences on the variables inside the model. 

This research used Wilcoxon’s signed-rank test to analyze sensitivity, which is developed 

by Rosenbaum (2005). 

The variables investigated in this research included interest-variable (treatment), outcome 

variables, and control variables. The treatment variable (interest) used in this research was the 

dummy variable MCP, that is, the variable of the participation of MSEs in the MCP program, 

in which the MCP dummy would equal 1 if the MSEs received CBC and 0 if the MSEs did not 

receive MCP. The outcome variables in this research included turnover, profits, and savings 

values of the MSEs.  

Meanwhile, the control variables in this research were represented by variables that could 

influence the CBC-receiving MSEs. The control variables used were as follows: age; sex (male 

= 1; otherwise = 0); marital status (married = 1; otherwise = 0); number of child/children; 

education level (graduate of senior high school/college = 1; otherwise = 0); length of time in 

business; business ownership status (self owned = 1; otherwise = 0); and availability of 

financial statements (available = 1; otherwise = 0). A collection of primary data was performed 

using a questionnaire. 

4. Results and Discussion 

4.1 Propensity Score Estimation 

This research employed the logit model to estimate the propensity score by collecting the 

control variables as considerations for MSEs to be eligible for the MCP program. Out of the 

14 variables initially found, only eight remained and formed a satisfactory model, meeting the 

Conditional Independence Assumption (CIA). 

 

 

 



Table 1. MCP Program Logit Model 

Dependent Variable: MCP 
Parameter Estimation 

Coefficient SE 

Age -0.05631* 0.0320 

Sex -0.1381 0.4585 

Marital status 1.4960* 0.8570 

Number of child/children -0.1796 0.1886 

Education level -0.8082 0.6642 

Length of time in business 0.0304 0.0366 

Business ownership status 0.4121 0.4683 

Availability of financial statements 0.9287* 0.5524 

Constant 2.9888 1.3302 

Description: The dependent variable was the MCP program, equal 1 for the 

program beneficiary and otherwise. *significant at 10%, **significant at 5%, 

***significant at 1% 

Based on the results of the logit model estimation, as presented in Table 1, this research proved 

that the eligibility for the MCP program was influenced by age, marital status, and availability 

of business financial statements. Sex, number of child/children, education level, length of time 

in business, and business ownership status had yet to be proven as influencing MSEs’ eligibility 

as MCP beneficiaries. 

4.2 Selection of the Matching Algorithm 

This research employed the Nearest Neighbor with replacement because the data available 

suggest that this research had a small number of observations and a greater number of 

participant members than the number of non-participant members, thus allowing repetition of 

matching. As shown in Figure 2, the distribution of propensity score pre-matching differed 

between the two groups. 

 

Figure 2. Comparison of Propensity Score Distribution before Matching 
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4.3 Common Support Check 

As the second assumption to be met in the PSM estimation, a common support check assumes 

an indispensable role. Figure 3 shows that the model used in this research had met the common 

support assumption as marked by the overlap in the curve between the recipient group 

(treatment group) and the non-recipient group (control group). It is indicative that there was 

uniformity in the propensity value between the treatment group and the control group. 

 

 

 

 

 

 

 

 

 

Figure 3. Distribution of Propensity Score and Common Support for Propensity Score 

Estimation 

 

4.4 Matching Quality Test 

a. Bias standard test, to look into bias minimization after matching 

It can be seen in Table 2 that some variables scored smaller bias values after matching. 

However, no clear standard has been in place to determine the success of bias standard 

minimization in the matching method (Caliendo & Kopeinig, 2008). 

Table 2. Results of Standardized Bias Test of NN with Replacement Matching 

Covariate 

Outcome:  

Turnover 

Outcome: Profits, 

Savings 

Before 

Matching 

After 

Matching 

Before 

Matching 

After 

Matching 

Turnover 36.3 40.3     

Profits     13.2 0.8 

Savings     -31.6 -28.4 

Age -23.2 28.1 -23.2 15.9 

Sex -4 10.1 -4 7.3 

Marital status 9.4 14.7 9.4 -31.8 

Number of 

child/children 
-20.9 7.8 -20.9 -9 
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Education level -2.2 -2.3 -2.2 -10 

Length of time in 

business 
9.3 -20.9 9.3 3.4 

Business ownership 

status 
16.5 21.3 16.5 -21.3 

Availability of 

financial statements 
42.5 33.9 42.5 -32.5 

 

b. T-test, to test the average quality before and after matching. 

Table 3. Average Difference Test Before and After Matching (t-test) 

Covariate 

Outcome:  

Turnover 

Outcome: Profits, 

Savings 

Before 

Matching 

After 

Matching 

Before 

Matching 

After 

Matching 

Turnover 0.177 0.002   

Profits   0.623 0.056 

Savings   0.046 0.293 

Age 0.236 0.032 0.236 0.564 

Sex 0.846 0.420 0.846 0.791 

Marital status 0.639 0.257 0.639 0.322 

Number of child/children 0.265 0.499 0.265 0.757 

Education level 0.916 0.859 0.916 0.722 

Length of time in business 0.642 0.145 0.642 0.889 

Business ownership status 0.427 0.095 0.427 0.424 

Availability of financial statements 0.058 0.010 0.058 0.087 

 

Table 3 presents the p-value from the t-test for the equation before and after matching. After 

matching, some covariates had indistinct means between two groups. It shows that the model 

was of good matching quality. 

c. Hotelling’s Test (F-test), to figure out the average quality simultaneously in the matched 

sample. 

Table 4. Hotelling’s Test after Matching 

Outcome Hotelling p-value 

Turnover 0.208 

Profits 0.351 

Savings 0.228 

Simultaneous tests for all covariates were conducted with Hotelling’s test. As presented in 

Table 4, the Hotelling’s p-values were all greater than 5 percent. It shows that the means of the 

recipient group and the non-recipient group at the same time were not different, meaning that 

the combination of the control variables was satisfactory. 



4.5 Sensitivity Analysis 

Table 5 presents the results of the sensitivity analysis for the study of MCP effects on turnover, 

profits, and savings. It is shown that an increase of Γ=1.5 led to an increase in p-value to 0.0645 

at the upper level (greater than 0.05). In this research, the hidden bias or selection bias at Γ=2.5 

explains that two similar MSEs with the same covariates might have different opportunities in 

obtaining MCP by a factor of 2.5.  

Table 5. Rosenbaum’s Sensitivity Analysis 

Outcome Γ 

p-value of Wilcoxon's 

Signed-rank Test 
Hodges-Lehman Point Estimates 

Upper 

bound 

Lower 

bound 
Upper bound Lower bound 

Turnover 2.5 0.065 0.000              42,250                343,000  

Profits 1.1 0.070 0.028              52,100                  68,525  

Savings 1.0 0.116 0.116          -377,500              -377,500 

 

The results of the sensitivity analysis for the study on the MCP effect on profits in Table 5 

show that an increase of Γ=1.5 triggered an increase in p-value to 0.0696 at the upper level 

(greater than 0.05). The hidden bias or selection bias at Γ=1.1 explains that two similar MSEs 

with the same covariates might have different opportunities in obtaining CBC by a factor of 

1.1. Meanwhile, the MCP effect on savings at Γ=1 explains that two similar MSEs with the 

same covariates might have different opportunities in obtaining MCP by a factor of 1. The 

values 2.5, 1.1, and 1.0 are categorized as small. Thus, it can be said that this research was 

sensitive to hidden bias. 

4.6 Effect of MCP on MSEs’ Performance 

After satisfactory matching quality was achieved, the Average Treatment on the Treated (ATT) 

value was then estimated. The distribution of the data was able to demonstrate the effect of 

MCP on MSEs’ performance by the NN with the replacement matching method. 

The estimation results show that in general, there was a significant difference in turnover and 

profits between MCP recipients and MCP non-recipients. The ATT value of 187,578.08 shows 

that the MSEs participating in the MCP program had turnover of Rp 187.578.080 higher than 

the MSEs not participating in the program per year. It shows that the MCP-recipients have 

utilized the funds optimally to increase sales and finance its operating assets (Yoshino & 

Taghizadeh-Hesary, 2019). In this case, small business entrepreneurs are aware that received-

credit is a fresh and relatively cheap capital to expand their business. They perceived it as an 

excellent opportunity to elevate their business level into a larger scale. This finding is line with 

the works of Twyeafur and Hafiz (2012). The study indicated that a vast majority of borrowers 

expressed positive attitudes towards the microcredit program indicating that beneficiaries could 

improve their socioeconomic status through prolonged involvement, amount of loan borrowed 

and training provided by the program. 

 



Table 6 Effect of MCP on MSEs’ Performance 

Matching Method 
Impact of MCP on: 

Turnover Profit Saving 

Nearest Neighbour with 

Replacement 
567621.4*** 1,726,872.77 -589,744.96 

Nearest Neighbour without 

Replacement 
1,103,346.4 94847.3* -2,653,637.1 

Radius Calliper 549662.3*** 1,687,591.9 -1,704,714.9 

Kernel 549610.6*** 1,722,942.57 -1,956,175.31 

Description: *significant at 10%, **significant at 5%, ***significant at 1% 

From the estimation, it was also known that the ATT value of 94,847.32 in profits shows that 

the MSEs participating in the CBC program had profits of Rp 94,847,320 higher than the MSEs 

not participating in the program per year. However, the estimation results were still unable to 

prove that the MCP program could affect savings, as shown by the insignificant effects in all 

alpha levels with all matching methods. This finding is contrary to the prior studies, claiming 

that the availability of micro-credit shapes the saving behavior of people (Beverly & Sherraden, 

1999;  Curley et al., 2009; Dowla & Alamgir, 2003; Han & Sherraden, 2009; Nasrin et al., 

2017). It shows that the MCP-recipients use the money to expand their business and not save 

into their accounts (Sherraden et al., 2003). 

5. Conclusions 

The Indonesian government has been running a microcredit program named Micro Credit 

Program (MCP) as an effort to improve people’s welfare. The provision of MCP for micro and 

small enterprises (MSEs) is an intervention program to promote business performance, and, in 

turn, business development, welfare, and job creation. MCP has been positively influencing 

the performance of the MSEs in the North Sumatera Province as the third populated micro-

small enterprises in Indonesia. The present study shows that there is a significant difference in 

turnover and profits between MSEs’ MCP-recipients and non-MCP-ones, in which the first 

group has better business performance compared to the latter one. Thus, it means that the PBC 

program is a sustained-intervention program for MSEs development, in terms of upscaling 

business performance and promoting financial access. 

The surprising finding is that the MCP does not encourage micro-small business owners to 

save more. It is different from prior empirical findings, which micro-credit shaped saving 

behavior. This finding becomes a trigger for further study, specifically to explore the behavioral 

aspect of the micro-small business owner’s financial decision by using mixed methods (e.g., 

combined propensity score matching and structural equation model). Also, a more extensive 

data set (i.e., all Indonesian provinces and ASEAN member countries) and different types of 

samples (i.e., business sector) are the sources for a more in-depth study of microcredit 

effectiveness.. 
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