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ABSTRACT 

This paper analyzes the relationship between microfinance and poverty reduction 

in Vietnam. The study tests the hypothesis that access to microfinance and household 

economic welfare are positively related. While literature has shown that microfinance is 

good for microbusiness, the empirical findings vary greatly as a result of the various 

methodologies used to assess the impact of microfinance. In measuring household 

economic welfare, this paper uses expenditure indicators, including household per capita 

real expenditure, per capita real food expenditure and per capita nonfood expenditure. 

Access to microfinance is measured as the total amount of household borrowing.  

The study uses cross-sectional data from Vietnamese Household Living Standard 

Surveys in 2008 (VHLSS2008), a national survey of 9,189 randomly selected 

Vietnamese households to derive empirical evidence. This paper found that household 

credit has a significant and positive relationship with household per capita expenditure 

and per capita nonfood expenditure. Moreover, household credit has a greater influence 

on poor households, in comparison with better-off households. The relationship between 
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household borrowing and per capita food expenditure, however, turns negatively. These 

findings confirm that providing microfinance to the poor is an effective policy tool to 

reduce poverty. Yet, its modest marginal impact suggests that poverty alleviation 

programs need to refocus their attention on enhancing the efficiency and diversification 

of microfinance activities. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



v	  
	  	  

 

The research and writing of this thesis 
is dedicated to everyone who helped along the way. Special thanks to Professor Robert 

Bednarzik for guidance and Eric Gardner for assistance with data issues. 
 

Many thanks, 
Lam T.V Bui 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



vi	  
	  

TABLE OF CONTENT 
 
I. INTRODUCTION ........................................................................................................  1 
 
II. EXAMINING THE LITERATURE ...........................................................................  2 
 
III. EMPIRICAL STRATEGY AND DATA DESCRIPTION ........................................ 8 
 
IV. ECONOMETRIC ANALYSIS ................................................................................  12 
 
V. POLICY IMPLICATION .........................................................................................  24 
 
VI. CONCLUSION .......................................................................................................  25 
 
APPENDIX ....................................................................................................................  28 
 
REFERENCES ..............................................................................................................  36 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii	  
	  

LIST OF FIGURES 

Table 1: Distribution of households by loan categories---------------------------------------9 

Table 2: Distribution of loans by sources------------------------------------------------------10 

Table 3: Distribution of loan volume by purpose --------------------------------------------11 

Exhibit 1: Definition of variables and calculations-------------------------------------------15 

Exhibit 2: Variable matrix and rationale-------------------------------------------------------16 

Table 4: Determinant of household credit (1st stage Tobit regression)--------------------17 

Table 5: Durbin-Wu-Hausman test ------------------------------------------------------------19 

Table 6: Regression results – Comparison of two models ---------------------------------20 

Table 7: Influence of credit on household welfares across sub-samples------------------23 

Table 8: Descriptive statistics of dependent and independent variables------------------28 

Table 9: Regression results for the sub-samples---------------------------------------------29 

Table 10: Chow-test results---------------------------------------------------------------------30 

Table 11: Pairwise Correlations for Regressors----------------------------------------------30 

Table 12: Variance Inflation Factors for Regressors----------------------------------------31 

Table 13: White-test results---------------------------------------------------------------------31 

Graph 1: Plot of Fitted Value vs. Residuals---------------------------------------------------32 

Graph 2: Plot of Dependent Variable vs. Linear Prediction---------------------------------33 

Table 14: Ramsey Reset Test--------------------------------------------------------------------33 

Table 15: Linktest results------------------------------------------------------------------------34 

Table 16: Test of Instruments’ Relevance-----------------------------------------------------35 

Table 17: Sargan test of Instruments’ Exogeneity--------------------------------------------35



1	  
	  

I. INTRODUCTION 

There are more than 1.2 billion people around the world living in extreme 

poverty, or less than $1.25 a day (World Bank data 2010). Fighting against poverty has 

thus become an urgent task for every nation, particularly developing ones. 

One cause of poverty observed in developing countries is the credit constraint 

imposed on the poor. Coleman (1999) described this situation as a poverty trap: “The 

poor often find themselves in a vicious circle: producing at a subsistence level makes it 

difficult to accumulate savings or other assets, thus making it difficult either to invest in 

productive resources or to gain access to credit in formal capital markets, resulting in low 

productivity and continued poverty”. Therefore, providing cheap credit to the poor, or 

microfinance1 has been considered as a tool for economic development and poverty 

reduction. In the last decades, it has evolved from a grassroots movement to a global 

industry with more than 190 million clients (Ledgerwood, 2013). The importance of 

microfinance in socio-economic development actually has been confirmed in practice by 

the United Nations’ decision to name 2005 as the International Year of Microfinance. In 

2006, the Nobel Peace Prize was given to Muhamas Yunus, founder of the Grameen 

Bank for their pioneering efforts to provide microfinance to the poor in Bangladesh.  

In Vietnam, microfinance is also viewed as a priority of poverty alleviation 

programs. About 72 percent of the population lives in rural areas, of which 94 percent are 

poor. Agriculture remains the key economic sector, with 54 percent of the labor force 

working in agriculture (World Bank, 2011). Thanks to the government policy, 

microfinance has developed rapidly in recent years. Vietnam currently has 52 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1 This paper uses the term microcredit in reference to microfinance. 
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microfinance institutions, serving about 12.3 million clients or 14 percent of the country’s 

population (Nguyen et al, 2011). 

Since microfinance has been delivered on large scale as a policy tool to alleviate 

poverty and promote the development of small enterprises, evaluating its impact on 

poverty reduction is necessary to ensure that limited resources have been spent 

efficiently. Hence, this paper will examine the association between microfinance and 

poverty alleviation. Specifically, the paper tries to answer whether and to what extent 

credit access has helped to increase household economic welfare in Vietnam. 

II. EXAMINING THE LITERATURE 

A. Effectiveness of microfinance 

The effectiveness of microfinance in reducing poverty in fact has been widely and 

rigorously debated over the last few decades. On one side are researchers insisting that 

microfinance has strongly positive impacts (Hossain, 1988; Khandker, 1998; Pitt and 

Khandker, 1998; Khandker and Faruqee, 2003; Khandker, 2005). For example, one of the 

most-respected studies conducted in Bangladesh by Khandker (2005) found that each 

additional 100 taka of credit to women increased total annual household expenditures by 

more than 20 taka. His findings also showed that among program participants who had 

been members since 1991/92 until 1998/99, poverty rates declined by more than 20 

percentage points – roughly 3 percentage points per year. Some other researchers 

postulated that microcredit brought wider social impacts in terms of women’s 

empowerment, increase of contraceptive use and improvements in children’s nutrition 

and overall health (Hashemi et al, 1996; Pitt et al, 2003). 
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On the opposite side are researchers who concern that microfinance may bring 

about negative impact on the poor (Adam & von Pischke, 1992; Kondo, 2007; Roodman 

& Morduch, 2009). Kondo (2007) studied a microfinance operation in rural Philippines, 

finding that the poorest borrowers actually see negative effects such as credit dependency 

and cyclical debt. Moreover, a number of studies found that several microfinance 

programs did not help the poorest, as is so often claimed (Hulme and Mosley, 1996; 

Coleman, 2006; Kondo, 2007). For example, Coleman (2006) examined two micro-

lending programs in northeast Thailand and found that they were more likely to reach 

relatively wealthy borrowers than the target group of the “poorest of the poor”. These 

studies raise concern that microfinance programs might not reach their intended 

recipients. 

The debate on the effectiveness of microfinance on poverty reduction has been 

heated again when the first studies using the randomized controlled trial methodology 

(RCT) were released in 2009. They showed that over a relatively short time period, 

microfinance had a number of positive impacts on the lives of poor clients, including 

increases in business investment and expenditures for women, supporting the creation 

and expansion of small businesses and increases in business profits (Banerjee et al, 2009; 

Dupas and Robinson, 2009; Karlan and Zinman, 2010). However, they did not find 

evidence of overall effects on broader measures of poverty and social well-being.  

While studies have shown that the impact of microfinance on poverty alleviation 

is ambiguous and depends on certain circumstances, there is evidence from various 

studies, which use a variety of methodologies across different settings, suggesting that 

microfinance is good for microbusinesses (Odell, 2010). By providing credit to the poor, 



4	  
	  

the service providers help them on several fronts: improve productivity and management 

skills which in turn can lead to job creation, smooth income and consumption flows, and 

expand and diversify their businesses (Quach et al, 2007). 

B. Studies on microfinance impacts in Vietnam 

Notwithstanding the provision of microfinance for the poor has been actively 

developed for many years, there are a few empirical studies to assess the impact of 

microfinance on poverty alleviation in Vietnam. These studies showed that microcredit 

had a positive influence on household living standards (Dao, 2001; Quach et al, 2005; 

Nghiem et al, 2007; Nguyen et al, 2011). According to Dao (2001), of 1,833 interviewed 

borrowing households, 99.1 percent agreed that the rural finance project funded by the 

World Bank had a beneficial impact on their living standard. With higher income, 

expenditures for family consumption increased, particularly spending on better schooling. 

The diversification of income activities, however, remained limited. The most recent 

study by Nguyen et al (2011) confirmed the positive impact of microfinance, with 89.8 

percent of 971 households surveyed said their income increased after borrowing. Levels 

of assets, spending and savings also increased significantly. 

Most of studies conducted in Vietnam used an observational approach, which 

means just observing outcomes following the program participation. Thus, the results 

have limited reliability. Few studies have applied econometric models to quantify the 

effect of microfinance on household economic welfare. Quach et al (2007) used cross-

sectional data from the two household surveys undertaken in 1992/1993 and 1997/1998 

to derive empirical evidence. He found that microcredit contributed positively and 

significantly to the economic welfare of households in terms of per capita expenditure, 
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per capita food expenditure and per capita non-food expenditure. The positive 

relationship between microcredit and family economic welfare holds regardless of 

whether they are poor or better-off households. Meanwhile, Nghiem et al (2007) 

conducted a quasi-experimental survey2 on 470 households across 25 villages and 

indicated that participation in microfinance had a positive relationship with household 

welfare but the contribution was modest. He also found that the size of the effect 

diminished as a household spent more time in the microfinance program.3 Despite 

Nghiem’s effort to mitigate selection-bias problem 4  by using quasi-experimental 

approach, his study was limited due to the small sample size. 

C. Methodological concerns 

Despite many efforts to measure the impact of microfinance on poverty reduction, 

evidence on the poverty-alleviating effects of long-term microfinance remains partial and 

contested. The limitation is mainly due to the absence of the counterfactual.5 Establishing 

“causality” between credit effects and changes in the outcome of interest is further 

complicated by the problem of self-selection and program placement biases that are 

inherent in such programs (Berhane, 2011). According to Coleman (1999) for example, 

households with more entrepreneurial capability are more likely to join the programs. 

Microfinance institutions may also design their credit programs to fit specific villages or 

specific groups and screening may be based on criteria that influence outcomes of interest 

(Berhane, 2011). Consequently, self-selection and program placement decisions may 

cause biases in the estimate of program benefits. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
2 Quasi-experimental designs allow the researcher to control the assignment to the treatment condition, but using some 
criterion other than random assignment. 
3 It means that if there is a variable – time in the program – it should be entered into the equation as a squared term. 
4 Selection bias occurs when the participants are not randomly assigned. Participants may self-select into the program 
or they are assigned into the program based on certain characteristics. 
5 Counterfactual indicates what would have happened if the participants had not participated in the program. 
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There have been various methodologies employed to mitigate the problem of 

selection bias in assessing microfinance impact. One common method is to compare 

existing clients with new entrants (Hossain, 1988). Though simple, this method is 

criticized for attributing the mean difference between the two groups as impact without 

dealing with selection bias (Berhane, 2011).  

A second strand relies on quasi-experimental approach and statistical strategies to 

eliminate selection bias but these strategies may be complex. One of the most widely 

cited evaluations of a microfinance program in this line was a study of microcredit in 

Bangladesh conducted by Pitt and Khandker (1998). They used cross-sectional data from 

Bangladesh and employed a quasi-experimental survey design to instrument6 non-random 

program placement and self-selection. However, good instrumental variables are difficult 

to find and the assumption of similarity in the initial conditions of control and treatment 

groups are not always true. Indeed, it has proven difficult to come up with strong and 

valid instrumental variables for “access to credit” (Roodman &Morduch, 2009). 

An ideal microfinance impact evaluation is one that compares effects with and 

without the program, based on experimental methods. The study conducted by Banerjee 

et al (2009), Dupas and Robinson (2009) and Karlan and Zinman (2010) were the few 

randomized experimental study of micro-loans. Such designs, while overcoming 

selection bias, are time-consuming and costly to undertake. Nonetheless, many raised the 

concern of moral issue, as by design some households do not get access to the program. It 

is also very uneasy to conduct a randomized study evaluating the long-term effect of 

microfinance due to the short time horizons of the study. Moreover, in many 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
6 An instrument is a replacement variable for the variable thought to cause measurement bias. In the case of 
microfinancing studies, the “access to credit” variable may be related to something outside the model like 
entrepreneurial talent. 
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environments where microfinance has been in place for years, it is nearly impossible to 

implement such a methodology since almost everyone has access to microfinance (Odell, 

2010).  

D. Areas for further research 

As a result of the various methodologies employed in assessing the impact of 

microfinance, the empirical findings vary greatly. Since each study is context-specific, it 

must be interpreted as a small piece of a growing body of knowledge about how 

microfinance functions in the world and how it affects the lives of the poor (Odell, 2010).  

More importantly, there are a number of important unanswered questions in the 

existing literature that require further research. They include: What is the long-term effect 

of microfinance? How do micro-financial services help to reduce the uncertainty of the 

poor daily lives? Can insightful designed microloans contribute to improving the lives of 

the poorest clients and so on? 

However, empirical studies on the impact of microfinance in Vietnam are not 

only limited in number but also use 1990s’ data to analyze the situation. Using more 

updated and detailed data as well as a better econometric framework to mitigate selection 

bias, this paper is expected to shed more light on whether and in which ways 

microfinance helps the poor in Vietnam. It is also expected that the paper’s findings 

would provide Vietnamese policy makers more information to  microfinance work more 

effectively. 
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III. EMPIRICAL STRATEGY AND DATA DESCRIPTION 

A. Hypothesis 

This paper will examine the hypothesis that in Vietnam, household economic 

welfare increases as the access to microfinance programs expands; that is, microfinance 

access and household economic welfare are positively related. 

Built on prior research, access to microfinance is measured as the total amount of 

household borrowing. Household welfare may be reflected in income and expenditure 

indicators (proxies for economic well-being), or education and health spending (proxies 

for human capital), etc. Based on the available data, household welfare is measured as 

household annual per capita real expenditure, per capita real food expenditure and per 

capita nonfood real expenditure (Quach et al, 2007). Several factors that the literature 

found significant will be also controlled for. 

B. Data 

The study uses the data drawn from the Vietnam Household Living Standard 

Surveys in 2008 (VHLSS 2008), carried out by the Government’s General Statistical 

Office (GSO) with technical assistance from the World Bank. These surveys have been 

conducted since 1992 in an attempt to measure the living standards of different 

population groups in Vietnam. Questions were directly asked of households surveyed on 

income, expenditures, economic activity, education, healthcare, and available 

infrastructure such as electricity, water, roads, etc. Being recognized for its national 

representativeness and high quality, these surveys have been extensively used in poverty 

analysis and monitoring. 
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C. Descriptive Statistics 

VHLSS 2008 covers a sample of 9,189 households in 3,063 communities across 

the country of Vietnam. In which, there are 6,837 rural households and 2,352 urban 

households, accounting for 74.4 percent and 25.6 percent of the overall sample 

respectively.  

Table 1: Distribution of households by loan categories 

 No borrowing Borrowing Total 

Income groups Number Percent Number Percent Number Percent 

High-income    64    1.2   57   1.5 121 1.3 

Upper middle income 1,447  27.3 894  23.0 2,341 25.5 

Low-middle income 2,718  51.2 2,157  55.6 4,875 53.1 

Poor 1,081 20.4 771 19.9 1,852 20.2 

Total 5,310 100.0 3,879 100.0 9,189 100.0 

Source: Vietnam Household Living Standard Surveys 2008 

Table 1 shows that 3,879 households (or 42 percent of the sample) were reported 

to borrow from any source over a twelve-month period.	   It also provides more detailed 

look at the income level of the borrowing and non-borrowing households. Based on 

income categories defined by the Vietnamese Government in 2008, households are 

classified as high-income (whose per capita income exceeds VND108 millions annually); 

upper middle-income (whose per capita income ranges between VND16 million and 

VND108 millions a year); low middle-income (whose annual per capita income ranges 

from VND4.3 to VND16 million) and poor (whose annual per capita income is under 

VND4.3 million). As shown in the table, low-middle income households are not only the 

largest group but also the ones who borrow most, accounting for 55.6 percent of 

borrowing households. Following are the upper-middle income and poor group with 23 
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percent and 19.9 percent of borrowing households respectively. However, this shows that 

none of these income groups’ borrowing was disproportionate. 

Table 2: Distribution of loans by sources 

Formal sources                           Share (%)             Informal sources       Share (%) 

Share of formal sources              75.7                       Share of informal sources       24.3 

Share of different formal sources                             Share of different informal sources 

Social Policy Bank                      12.6                       Friends/relatives                     72.5 

Agribank                                      49.4                       Individual creditors                17.5 

Other banks                                  32.0                        Employer                                5.5                                                                                                                

Credit organizations                       4.2                         Others                                    4.5                                   

Socio-political organization           1.8          

Total                                           100.0                                                                    100.0 

*Note: The share of each source is based on approximate 84 billions Vietnam Dong (VND) from formal 
sources and 27 billions VND disbursed through informal sources.  

Sources: Vietnam Household Living Standard Surveys 2008  

Meanwhile, table 2 points out that Vietnamese households mainly borrow from 

formal sources, which account for 75.7 percent of total loan volume. Among formal 

lenders, the Agricultural Bank has been the key player, providing 49.4 percent of formal 

loans, followed by commercial banks at 32 percent. For informal credit, “friends and 

relatives”, who often charge very little interest is the largest provider. They provided 72.5 

percent of the informal loan volume, while interest charging informal lenders provide the 

remaining 27.5 percent.  
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Table 3: Distribution of loan volume by purpose 

Purpose of borrowing Formal loans Informal loans All loans 

Business    

Production capital  34.7  18.0  30.7 

Capital investment  28.9  18.4  26.4 

Consumption & personal 
needs 

   

House purchase  13.0  28.5  16.7 

General consumption  13.3  19.9  14.2 

Study    3.5    2.0    3.1 

Medical treatment    1.5    7.8    3.0 

Debt repayment    6.1    5.4    5.9 

Total 100.0 100.0 100.0 

Sources: Vietnam Household Living Standard Surveys 2008 

Table 3 illustrates that a major part of formal credit is used for production and 

investment, whereas informal credit is greatly for house purchase and consumption 

smoothing. As Table 3 shows, 63.6 percent of formal loan volume, compared with 36.4 

percent of informal loan volume went for production and investment, while 58.2 percent 

of informal loan volume, compared with 30.3 percent of formal loan volume went to 

meet consumption and personal needs. Notably, house purchase is important, accounting 

for 16.7 percent of all loan volume, 28.5 percent of informal loan volume and 13 percent 

of formal loan volume. A certain proportion of loans are also used to repay the previous 

debts, which takes up to 5.9 percent of all loan volume, 6.1 percent of formal loan 

volume and 5.4 percent of informal loan volume. 
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IV. ECONOMETRIC ANALYSIS 

A. Methodology 

To investigate the relationship between microfinance and household economic 

welfare, this paper will test a welfare function model in which the dependent variables 

include annual per capita real expenditure, per capita food expenditure and per capita 

nonfood expenditure, while the primary independent variable is total household credit, 

constructed by summing all loans from the formal and informal sources (Quach et al, 

2007).  

Based on the previous studies by Khandker (2003), Quach et al (2007) and 

Nghiem et al (2007), the model will control for factors known to influence household 

economic welfare. At the household level, welfare might be affected by household 

characteristics, including age, gender and education of household head, total landholding 

area, household size. At the community levels, household welfare is possibly influenced 

by the characteristics of the community in which the household resides. This may include 

regional prices, average educational level and average landholding area. Household 

welfare may also be influenced by unobserved characteristics. For example, households 

who make more effort to find credit sources may generate more income.  

There are, however, some concerns that credit might be correlated with 

unobservable characteristics, thus making credit an endogenous variable.7 According to 

Pitt and Khandker (1998), problems measuring participation in credit programs may arise 

for the following reasons: (1) Placement of credit programs is nonrandom. It is likely that 

credit programs are not allocated across the villages of Vietnam in a random fashion. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
7 A variable is endogenous when it is correlated with the error term. Measurement error, simultaneity or omitted 
variables could make one variable become endogenous. 
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With a fixed amount of credit supply, the lenders may prefer to provide loans to nearby 

and better-off borrowers and in the more productive environment. (2) Unobserved village 

and household characteristics may influence both the demand for credit and household 

outcomes. For instance, it is likely that borrowers are more productive not because of the 

loan, but because they are more entrepreneurial and hardworking. It is also possible that 

borrowers are productive and hence, able to repay, not because they have better ability 

but because they live in a better location for farming or trading (Khandker, 2003). 

Consequently, econometric estimations that ignore these correlations may lead to biases 

in estimating microfinance’s influence on household welfare. 

The standard approach to solve this issue is to employ an instrumental variable 

approach. This requires a variable – termed an instrumental variable - that is related to 

credit but not to household economic welfare. Finding a valid instrumental variable is 

therefore an essential step. One may argue that based on the demand theory, the price of a 

loan, or the lending interest rate could be a good predictor of the demand for credit. 

However, because of government restrictions, the lending interest rates do not vary much, 

thus making it difficult to be a valid instrument. Based on the assumption that the 

loanable funds are fixed and the demand for credit is much larger, Khandker (2003) 

argued that it is not the price of a loan but the availability of the fund that determines how 

much a household can borrow.8 Hence, the availability of funds at the community level is 

selected as the instruments. To proxy for the availability of funds in community level, the 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8 Khandker (2003) uses the competitor’s characteristics as instruments. This paper uses different instruments that better 
fit the Vietnamese context. 
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sum of all household borrowings from formal and informal sources in commune would 

be calculated.9  

The instrumental variable approach involves two-stages. The first stage regression 

includes the instrumental variables, which do not enter the second-stage equation, as well 

as all exogenous independent variables.10 In the second stage, the predicted, rather than 

actual, amount of credit obtained from the first-stage regression is inserted; this helps 

correct for self-selection bias. 

Another issue is the sample selection. There are a large number of non-borrowing 

households. For a number of reasons, particularly credit rationing by the lenders, the non-

borrowing households may not get loans even if they wish to do so (Quach et al, 2007). If 

only borrowing households are selected to estimate the effect of credit on household 

welfare, the estimation might be biased and inconsistent.  Therefore, both borrowing and 

non-borrowing households will be included. To account for the large number of zeros 

(who did not borrow), a number of studies have demonstrated that using the Tobit model 

in the first stage regression is best (Khandker, 2003; Quach et al, 2007).  

The study here also uses logarithmic specification to provide an equation that 

better fits that data (Khandker, 2003; Quach et al, 2007). Yet, logging the independent 

variable of household credit would truncate the data significantly, resulting in the loss of 

5,310 to 9,189 observations. A solution is to create transformed logs of credit as follows: 

if credit is positive, the log of credit is simply the log of the value; if credit is zero, the log 

of credit is set equal to zero (Hao, 2004). 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
9 Quach (2007) creates four instrumental variables: the availability of formal funds in provincial level, the availability 
of formal funds in district level, the availability of formal funds and informal funds in community level. This paper 
uses two instruments, given the fact that credit organizations have been well developed and expanded their outreach 
since 2005. Fewer instruments have also more statistical benefits. 
10	  According to Woodridge (2011), including the exogenous variables in first-stage equation is to ensure that the 
instruments are uncorrelated with the error term. 
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Exhibit 1: Definition of variables and calculations 
2nd stage least square regression:  
Yi = β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 + β7X7 + β8X8 + β9X9 + β10X10 + β11X11 + e  
Where:  Y1 =   PCEXP 
                         Household per capita real expenditures (VND1000, Logarithm) 
              Y2 =   PCFEXP 
                         Per capita food real expenditures (VND1000, Logarithm) 
              Y3 =   PCNFEXP 
                         Per capita nonfood real expenditures (VND1000, Logarithm) 
              X1 =   CREDIT 
                         Total household credit (VND1000, Logarithm) 
              X2 =   AGE 
                         The age of household head 
              X3 =   AGESQ 
                         The age of household head squared 
              X4 =   MALE 
                         Gender of household head: male = 1; female = 0 
              X5 =   SIZE 
                        Household size (persons) 
              X6 =   EDUC 
                        Educational level of household head (years) 
              X7 =   LAND 
                        Land-owned area (squared meter, Logarithm) 
              X8 =   RURAL 
                        Dummy variable, rural = 1; otherwise = 0 
              X9 =   RCPI 
                        Regional overall price index (16 regions) 
              X10 =  COMEDUC 
                         Average educational level in community (years; 3043 communities) 
              X11 =  LOW-MID 
                         Dummy variable; low-middle income group = 1; otherwise = 0 
              X12 = UPMID 
                         Dummy variable; upper-middle income group = 1; otherwise = 0 
              X13 = HIGH 
                        Dummy variable; high-income group = 1; otherwise = 0 
              e =     Unexplained variance: error term 
              β0 =   Y-intercept 
              β1, β2, β3, β4, β5, β6, β7, β8, β9, β10, β11, β12, β13 = Coefficients on respective independent variables.  
1st stage Tobit regression:  
X1 = α0 + α1Z + α2X2 + α3X3 + α4X4 + α5X5 + α6X6 + α7X7 + α8X8 + α9X9 + α10X10 + α11X11 + α12X12 + 
α13X13 + u  
Where:  X1, X2, X3, X4, X5, X6, X7, X8, X9, X10, X11, X12, X13 as defined above. 
              Z1 =  FORMAL 
                       Availability of formal funds in community (VND1000; Logarithm) 
              Z2 =   INFOR 
                        Availability of informal funds in community (VND1000; Logarithm) 
              α1, α2, α3, α4, α5, α6, α7, α8, α9, α10, α11, α12, α13 = Coefficients on respective independent variables 
in first-stage regression. 
Sources of Variables: All variables from Vietnam Household Living Standard Surveys 2008. 
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Exhibit 2: Variable matrix and rationale 

 Variable Name Definition Expected Sign Rationale/Previous 
studies 

                                      Dependent Variables 
Y1 PCEXP Variable for log of per capita real 

expenditures of a household for 
the last 12 months 

N/A Pitt & Khandker 1998 

Y2 PCFEXP Variable for log of per capita real 
food expenditures of a household 
for the last 12 months 

N/A Quach, Mullineux, 
Murinde (QMM) 2007 

Y3 PCNFEXP Variable for log of per capita real 
nonfood expenditures of a 
household for the last 12 months 

N/A (QMM) 2007 

                                       Independent Variables 
X1 CREDIT Variable for log of total amount 

of loan a household incurred for 
the last 12 months 

+ Pitt & Khandker 1998 

X2 AGE Variable for the age of the 
household head at the time being 
surveyed 

+ (QMM) 2007 

X3 AGESQ Variable for the square of the age 
of the household head at the time 
being surveyed 

- (QMM) 2007 

X4 MALE Dummy variable indicates the 
gender of the household head is 
male; baseline is female 

+ (QMM) 2007 

X5 SIZE Variable for the total number of 
persons in a household 

- (QMM) 2007 

X6 EDUC Variable for the years of 
schooling of the household head 
at the time being surveyed 

+ Khandker & Faruquee 
2003 

X7 LAND Variable for the log of total 
hectares of farmland a household 
owned  

+ Khandker & Faruquee 
2003 

X8 RURAL Dummy variable indicates that 
the household lives in rural areas; 
baseline is urban areas 

+ Phan 2012 

X9 RCPI Variable for the total price index 
in the region 

+ Nghiem, Coelli & Rao 
(NCR) 2007 

X10 COMEDUC Variable for the average 
educational level of community 

+ NCR 2007 

X11 LOWMID Dummy variable indicates 
household is low-middle income; 
baseline is poor group. 

+ Observation 

X12 UPMID Dummy variable indicates 
household is upper-middle 
income; baseline is poor group. 

+ Observation 

X13 HIGH Dummy variable indicates 
household is in high-income; 
baseline is poor group. 

+ Observation 

X14 COMLAND Variable for the log of average 
landholding area in the 
community 

+ Khandker (2003) 
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B. Regression results 

Determinants of household credit 

Table 4: Determinants of household credit (First Tobit regression) 
 
Independent variables Coefficients 
Age of household head 0.190 

(4.05) *** 
Age squared -0.00254 

(-5.71)*** 
Male (dummy) -0.374 

(-1.60) 
Household size 0.419 

(7.11)*** 
Education of household 
head 

-0.0369 
(-1.08) 

Log of land owned 0.0838 
(2.77)*** 

Rural (dummy) 0.404 
(0.97) 

Regional price index -0.696 
(-0.32) 

Average education in 
commune 

-0.118 
(-1.98)** 

Formal fund in 
commune  

1.077 
(46.46)*** 

Informal fund in 
commune  

0.692 
(34.07)*** 

Low middle income 
(dummy)  

0.523 
(2.14)** 

Upper middle income 
(dummy) 

-0.112 
(-0.39) 

High income (dummy) 0.829 
(1.04) 

Intercept 
 
Pseudo R-squared 
Log likelihood 
Sample size 

-13.06 
(-4.93)*** 
0.116 
-15786.9 
9189 

* Notes: t-statistics in parentheses; * significant at 10% level; **significant at 5% level; **significant at 
1% level 
 

Table 4 shows that among the natural characteristics of households, the age of 

household head and the household size have a highly statistically significant correlation 

with total household borrowing. The household size is positively associated with the total 

amount of credit. This indicates either that larger-size families need to borrow more or 

that the lenders would like to provide loans to households with more laborers. 
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Meanwhile, the relationship between gender and household credit is insignificant, which 

illustrates the fact that gender may not matter in the demand and allocation of credit. 

The proxy variable for the household’s initial endowment, namely household’s 

landholding area is found positively and significantly related to household credit. This 

reflects a fact that formal loan providers require land use right certificates as collateral. 

On the other hand, households owning more lands may borrow more to finance  

agricultural production. In addition, the dummy variable for low-middle income 

households is also significantly and positively related to household borrowing. 

Specifically, low-middle income households tend to borrow more than poor households, 

indicating that the lenders might prefer to allocate funds to better-off households. It is 

surprising that the relationship between the education level of household head and total 

household borrowings is insignificant whereas average educational level of household 

heads in communities is negatively and significantly associated with total amount of 

credit. 

Of particular concern is whether the instrumental variables are strong predictors 

of household credit. Table 4 shows that both the availability of formal funds and the 

availability of informal funds in communities are positively and significantly related to 

household credit. It should be noted that these instruments are uncorrelated with the error 

term, which is required to ensure the validity of these instruments.11  

Influence of credit on household welfare 

To determine whether the two-stage model (where potential biases can be handled 

by using the availability of formal funds and informal funds in communities as 

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
11 See Table 16 in Appendix 
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instruments) is better than OLS model (where the assumption is that household credit is 

randomly distributed), the Durbin-Wu-Hausman test is carried out.12 Table 5 reports the 

test results.  

Table 5: Durbin-Wu-Hausman test (H0: difference in coefficients is not systematic) 
Dependent variables F(1, 9175) P > F 
Per capita expenditure 6.02 0.0142 
Per capita nonfood expenditure 3.30 0.0693 
Per capita food expenditure 1.68 0.1952 
 

Table 5 reveals that for the estimation of per capita expenditures and per capita 

non-food expenditures, the coefficients estimated in the two models are systematically 

different. This indicates that the total amount of household credit cannot be taken as 

given. Therefore, in these cases, using the two-stage model is more appropriate than the 

OLS model. The test results however show no systematic difference between two-stage 

estimates and the OLS estimates for the equation of per capita food expenditure, 

indicating that self-selection accompanied with the credit programs may not be an issue. 

In other words, the households who try to access credit programs for food reason are 

likely to be a random sample, as everyone needs food. In this case, the OLS estimates are 

better than two-stage estimates. 

 

 

 

 

 

 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
12 The Durbin-Wu-Hausman test is conducted by including the residual obtained in the first stage regression into the 
second stage regression. The null hypothesis would be rejected if the residual is statistically significant. 
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Table 6: Regression results – Comparison of two models 

Dependent variables 
(log) 
 

Per capita expenditures Per capita nonfood 
expenditures 

Per capita food 
expenditures 

Independent 
variables 
 

2SLS OLS 2SLS OLS 2SLS           
OLS13 
            (1) 

 
(2) 

Credit (log) 0.00569 
[3.08]*** 

0.00153 
[1.50] 

0.00618 
[2.04]** 

0.00118 
[0.70] 

-0.000726 
[-0.48] 
 

-0.00247 
[-2.98]*** 

-0.00178 
[-2.02]* 

Age of household 
head 

0.0193 
[7.76]*** 

0.0195 
[7.86]*** 

0.0332 
[7.30]*** 

0.0335 
[7.37]*** 

0.0106 
[5.41]*** 
 

0.0107 
[5.47]*** 

0.0141 
[6.72]** 

Agesq -0.0001 
[-5.55]*** 

-0.000134 
[-5.73]*** 

-0.0003 
[-6.10]*** 

-0.000270 
[-6.21]*** 

-0.00007 
[-3.82]*** 
 

-0.00007 
[-3.93]*** 

-0.000105 
[-5.31]** 

Male (dummy) -0.0262 
[-2.12]** 

-0.0269 
[-2.19]** 

-0.0405 
[-2.00]** 

-0.0414 
[-2.04]** 

0.00378 
[0.38] 

0.00346 
[0.35] 

0.00553 
[0.50] 

Household size -0.0749 
[-23.18]*** 

-0.0739 
[-23.16]*** 

-0.0570 
[-
10.43]*** 

-0.0557 
[-10.30]*** 

-0.0753 
[-28.8]*** 

-0.0749 
[-29.1]*** 

-0.0799 
[-28.54]** 

Education of 
household head 

0.0372 
[20.91]*** 

0.0372 
[20.90]*** 

0.0433 
[14.19]*** 

0.0433 
[14.18]*** 

0.0211 
[14.79]*** 

0.0211 
[14.78]*** 

0.0201 
[13.02]** 

Land owned (log) -0.0129 
[-7.87]*** 

-0.0124 
[-7.64]*** 

-0.0168 
[-6.45]*** 

-0.0163 
[-6.27]*** 

-0.0111 
[-8.34]*** 

-0.0109 
[-8.24]*** 

-0.00680 
[-4.29]** 

Rural (dummy) -0.0374 
[-1.73]* 

-0.0382 
[-1.77]* 

0.0611 
[1.85]* 

0.0601 
[1.82] 

0.0382 
[2.06]** 
 

0.0379 
[2.04]** 

0.0164 
[0.69] 

Regional price index 1.264 
[10.89]*** 

1.250 
[10.81]*** 

2.993 
[16.54]*** 

2.976 
[16.54]*** 

1.106 
[11.30]*** 
 

1.100 
[11.26]*** 

0.648 
[4.72]** 

Average education in 
commune 

0.0340 
[10.85]*** 

0.0339 
[10.84]*** 

0.0285 
[5.20]*** 

0.0284 
[5.19]*** 

0.0112 
[4.50]*** 
 

0.0112 
[4.50]*** 

0.0176 
[6.45]** 

Low-middle income 
(dummy) 

0.174 
[12.55]*** 

0.174 
[12.55]*** 

0.350 
[14.65]*** 

0.350 
[14.64]*** 

0.151 
[14.00]*** 
 

0.151 
[14.00]*** 

0.167 
[14.89]** 

Upper-middle 
income (dummy) 

0.541 
[34.05]*** 

0.541 
[34.04]*** 

0.885 
[33.93]*** 

0.885 
[33.91]*** 

0.421 
[32.94]*** 
 

0.421 
[32.94]*** 

0.396 
[29.02]** 

High income 
(dummy) 

0.965 
[19.80]*** 

0.972 
[20.00]*** 

1.345 
[20.79]*** 

1.353 
[21.01]*** 

0.763 
[19.12]*** 
 

0.766 
[19.18]*** 

0.740 
[15.36]** 

Average land owned 
in commune 
 

      0.0501 
[12.82]** 

Intercept 6.621 
[48.38]*** 

6.645 
[48.81]*** 

2.84 
[12.78]*** 

2.874 
[12.99]*** 

6.499 
[57.05]*** 
 

6.509 
[57.27]*** 

6.423 
[44.02]** 

R-squared 
Sample size 
F-stat 

0.471 
9189 
615.29 

0.472 
9189 
614.24 

0.369 
9189 
444.63 

0.369 
9189 
445.32 

0.394 
9189 
429.4 

0.395 
9189 
429.75 

0.33 
7506 
265.68 

Notes: Heterokedasticity robust t-statistics in parentheses; * significant at 10% level; ** significant at 5% level; 
*** significant at 1% level. 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
13 The second OLS regression to estimate per capita food expenditure includes average land-owned in commune to 
handle the problem of omitted variable bias but this results in the loss of 1,683 observations due to missing data.  
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As shown in Table 6, the relationship between either per capita expenditure or per 

capita nonfood expenditure and household credit is statistically insignificant in OLS 

model but turns to be statistically significant in two-stage model. Conversely, the 

association between household credit and per capita food expenditure is statistically 

significant in the OLS model but become insignificant in two-stage model. These results 

confirm the findings in Table 5. 

The two-stage model results in Table 6 reveal that household credit has a 

significantly positive association with per capita expenditure and per capita nonfood 

expenditure. Specifically, all else equal, one percent increase in total household 

borrowings is associated with nearly 0.006 percent increase in per capita expenditure and 

more than 0.0062 percent in per capita nonfood expenditure. Alternatively, for a 10 

percent increase in household credit, per capita expenditure is predicted to go up by 0.06 

percent while per capita nonfood expenditure may increase by 0.062 percent. These 

findings support the hypothesis that household credit is positively related to per capita 

expenditure and per capita non-food expenditure. They also corroborate the findings by 

previous studies that providing microcredit may improve household economic welfares 

and reduce poverty (Pitt and Khandker 1998; Khandker 2003; Quach et al 2007, Nghiem 

et al 2007).  

Household credit however is negatively related to per capita food expenditure, 

according to the OLS result in Table 6. All else equal, for 10 percent increase in 

household credit, per capita food expenditure is likely to decrease by 0.03 percent. This 

result is contrary to the hypothesis based on Quach’s model (2007), in which household 

credit was positively correlated with per capita food expenditure. This difference may be 



22	  
	  

attributed to the difference in time period. Specifically, Quach analyzed the household 

living standard surveys in 1992/1993 and 1997/1998 while this paper uses the data in 

2008. It is also observed that as household income increases, the relative proportion of 

food expenditure to total expenditure declines. The negative relationship between 

household credit and per capita food expenditure, along with the greater positive 

influence of credit on non-food expenditure perhaps implies that household loans are 

largely used for purposes such as business and production, rather than to maintain daily 

sustenance. It also illustrates that modeling food expenditure and borrowing behavior is 

difficult. 

In the two-stage models, most of predictors are statistically significant and they 

are in the same direction predicted by previous literature, except for “male” dummy 

variable (Khandker 2003, Quach et al 2007). For example, the older household heads are 

likely to achieve better household economic welfare. Yet, the age influence is 

diminishing. Meanwhile, education, household size, landholding areas as well as village 

characteristics including the regional price, the average educational level are all found to 

positively related to good household outcomes. Three dummies representing income level 

(low-middle; upper-middle and high income) are highly statistically significant, 

indicating that higher income tends to help achieve better economic welfare. 

Of particular concern is whether the influence of credit is different for poor and 

better-off households. For comparison, Table 7 summarizes the influence of household 

credit on the whole sample, poor households, and better-off households, based on the 

categories of income groups as mentioned earlier (Table 9 in the Appendix provides 

detailed regression results). Specifically, poor households are defined as those who earn 
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no more than VND 4,300 million per capita a year while better-off households while 

better-off households include those who earn more than this threshold. There are 1852 

poor households, of which 771 households get access to credit. 7326 households are 

defined as better-off households, of which 3081 households borrow. 

Table 7: Influence of credit on household welfares across sub-samples 

Dependent variables 
(Logarithm) 

The whole sample Poor households Better-off households 

Per capita expenditure 0.0057 
[3.08]*** 

0.012 
[2.20]** 

0.0053 
[2.54]** 

Per capita food 
expenditure 

-0.0025 
[-2.98]*** 

-0.0047 
[-2.20]** 

  -0.0018 
[-1.88]* 

Per capita nonfood 
expenditure 

0.0062 
[2.04]** 

0.0164 
[1.75]* 

0.0049 
[1.50] 

Notes: Heterokedasticity robust t-statistics in parentheses; * significant at 10% level; ** significant at 5% 
level; *** significant at 1% level. The results for per capita expenditure and per capita nonfood 
expenditure are obtained from two-stage model while the results for per capita food expenditure are 
obtained from OLS model. 
 

As shown in Table 7, household credit is positively and significantly related to per 

capita expenditure and per capita nonfood expenditure, but not for per capita nonfood 

expenditure of better-off households. Meanwhile, the relationship between household 

credit and per capita food expenditure holds negatively and significantly throughout both 

sub-samples. However, the coefficients are relatively different. For instance, the 

coefficients of household credit in the sub-sample of poor households are all higher than 

the coefficients estimated for the whole sample and for better-off households. 

This result indeed corroborates the findings for the whole sample, indicating that 

the conclusion about the positive and significant relationship between household credit 

and household outcomes is consistent. It also implies that micro loans contributes more to 

the economic welfare of poor households, compared to better-off households. 

Specifically, for 1 percent increase in the total household borrowing, per capita 

expenditure of poor household is likely to increase by 0.012 percent on average, which is 
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higher than an increase of 0.0053 for the better-off households. It should also be noted 

that these difference are statistical significant. (Table 11 in the Appendix presents the 

Chow-test results). 

V. POLICY IMPLICATION 

Studying the impact of microfinance on poverty reduction is significantly relevant 

to policy-making. Many microfinance institutions enjoy a large number of subsidies or 

preferential treatment from governments and foreign aid donors. Therefore, it is essential 

to ensure that these scarce resources have been used effectively and helped the poor 

improve their lives. It is also important to know whether regulatory preferences make 

sense. In the context of Vietnam, credit has been provided to those classified as poor 

households through state-owned banks and other state-accredited credit organizations on 

a subsidized basis, which means that the interest rates are fixed at very low level.  

This study found that access to microfinance and household economic welfare are 

significantly and positively correlated. This result helps to confirm that providing cheap 

credit to the poor is a good policy contributing to poverty alleviation. Furthermore, the 

paper also found that the size of credit effect is larger on poor households in comparison 

with better-off group. This finding indicates that poorer households are able to achieve 

better outcome from access to microfinance.  It also implies that the government should 

explore more ways to extend the outreach of microfinance programs to community level 

so as to reach out the poor households in remote areas and to poor ethnic minorities. 

These groups are currently considered as the poorest population in Vietnam and in 

disadvantage position to get access to microfinance. Potential policies may include 
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preferential regulations to facilitate the operation of NGOs in supplying microfinance 

since these organizations are more accessible in remote areas. 

 However, it should be a concern for Vietnamese policy makers that the impact of 

credit seems to be very modest. It indicates that microfinance might not be cost-effective 

and hence poverty-reduction programs may need to refocus their attention on enhancing 

the efficiency and cost-effectiveness of providing microfinance. Reducing the transaction 

costs may be a sound direction given the fact that the transaction costs of allocating credit 

to rural remote areas are high. Moreover, in order to create changes in the income 

structure, microfinance should be accompanied with large-scale programs for training, 

capacity building and job creation. These programs are essential in helping microfinance 

clients to better take advantage of credit access through strengthening the poor’s position 

in the society and reducing inequality.  

Another important policy option is to diversify micro-financial services rather 

than focusing on microcredit, such as micro-savings, micro insurance, pre and post loan 

technical trainings and business supports. Such diversification has been implemented in 

many countries as a way to improve the effectiveness of microfinance programs. The 

provision of such new types of microfinance, however is currently limited in Vietnam. 

Therefore, the process of building and developing new financial services of microfinance 

institutions need to be test, adjusted and piloted before being widely replicated. 

VI. CONCLUSION 

In the last decades, along with the rapid development of microfinance in 

developing countries, there has been a hot debate on its effect in reducing poverty. 

Empirical evidence on the poverty-alleviating effect of microfinance however remains 
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ambiguous and context-specific. The main problem in the study of microfinance impact 

evaluation results from the sample selection bias. This paper uses instrumental variable 

approach and two-stage method to minimize the above problem.  

Using an updated available dataset from the Vietnamese Household Living 

Standard Surveys in 2008, this paper tests the hypothesis that microfinance and 

household economic welfare are positively related. This paper builds on prior research 

that found positive association between access to credit, measured as total amount of 

household borrowing and household economic welfare, measured as household 

expenditure indicators. An econometric model is employed to determine how total 

amount of credit contributes to increase household welfare, while controlling for other 

factors – including age, gender and education of the household head, household size, 

landholding area, regional price index, regional location (urban versus rural) and the 

average educational level in communities – considered to be important to household 

welfare. 

Household credit is found being significantly affected by various factors. These 

include: household head’s age, household size, landholding area as well as the 

availability of formal funds and informal funds in communities. This finding shows that 

household’s initial endowment plays an important role in determining the amount of loan 

one household can borrow. Meanwhile, the positive relationship between the availability 

of funds and household credit implies that the financial services, particularly the formal 

banking system should be expanded to the community level in an attempt to increase 

household access to institutional credit sources. 
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Regarding the effect of credit access on household outcomes, this paper found a 

significant and positive association between household credit and per capita expenditure 

and per capita nonfood expenditure. Specifically, holding other factors constant, for a ten 

percent increase in household credit, per capita expenditure and per capita nonfood 

expenditure are likely to go up by 0.06 percent. The relationship between household 

credit and per capita food expenditure, however, turned negative. This finding illustrates 

that modeling food expenditure and borrowing behavior is difficult. Furthermore, the 

magnitude of credit effect is greater on poor households than on better-off group, which 

implies that poor households are more able to gain from access to microfinance. 

These results have several implications for development practitioners and 

policymakers in Vietnam. They have confirmed that microfinance is a sound policy tool 

in the fight against poverty. However, the modest marginal impact of credit raises a 

concern that microfinance might not be cost-effective. Therefore, poverty programs need 

to refocus their attention on improving the efficiency of providing microfinance.  
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APPENDIX 

A. Additional tables 

Table 8: Descriptive statistics of dependent and independent variables 
 

Variables Mean 

Per capita total expenditure (VND1000) 7700 

Per capita food expenditure (VND1000) 3189 

Per capita non-food expenditure (VND1000) 2180 

Total amount of credit (VND1000) 12094 

Age of household head                                                                           50 

Male (dummy) 0.755 

Highest grade completed by household head (years) 7 

Household size (persons) 4.2 

Land owned by household (m2) 6431 

Rural households (dummy) 0.74 

Regional price index 0.94 

Poor households (dummy) 0.202 

Low-middle income households (dummy) 0.531 

Upper-middle income households (dummy) 0.254 

High income households (dummy) 0.013 

Average education in commune (years) 6.7 

Average land owned in commune (m2) 3709 

Formal fund in commune (VND1000) 27465 

Informal fund in commune (VND1000) 8828 

Number of observations 9189 

Sources: Vietnam Household Living Standard Surveys 2008 
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Table 9: Regression results for the sub-sample of poor households and sub-sample of better-off 
households 

 
Dependent 
variables (log) 

Per capita expenditure Per capita nonfood 
expenditure 

Per capita food 
expenditure 

Independent 
variables 

Poor 
households 

Better-off 
households 

Poor 
households 

Better-off 
households 

Poor 
households 

Better-off 
households       

(Credit (log) 0.01201 
[2.20]** 

0.0053 
[2.54]** 

0.0164 
[1.75]* 

0.0049 
[1.50] 

-0.0047 
[-2.20]** 
 

-0.0018 
[-1.88]* 

Age of household 
head 

0.03092 
[5.93]*** 

0.0173 
[5.69]*** 

0.0632 
[6.07]*** 

0.0226 
[4.72]*** 

0.0180 
[4.64]*** 

0.0100 
 [5.47]*** 

Agesq -0.00024 
[-5.03]*** 

-0.0002 
 [-3.88]*** 

-0.00056 
[-5.74]*** 

-0.00015 
[-3.39]*** 

-0.00014 
[-3.90]*** 
 

-0.00007 
[-2.95]*** 

Male (dummy) -0.0326 
[-1.09] 

-0.0195 
[-1.34] 

0.0166 
[0.31]** 

-0.0424 
[-1.85]* 

-0.0112 
[-0.48] 

0.0105 
[0.89] 

Household size -0.1049 
[-14.45]*** 

-0.0731 
[-17.79]*** 

-0.0932 
[-7.35]*** 

-0.0628 
[-9.61]*** 

-0.0874 
[-15.3]*** 

-0.0756 
[-23.4]*** 

Education of 
household head 

0.0454 
[10.79]*** 

0.0404 
[19.13]*** 

0.0544 
[7.22]*** 

0.0481 
[13.90]*** 

0.0315 
[9.55]*** 

0.0221 
[13.16]*** 

Land owned (log) 0.0041 
[0.93] 

-0.0170 
[-8.91]*** 

0.	  0118 
[1.57] 

-0.0255 
[-9.07]*** 

-0.0002 
[-0.07]*** 

-0.0133 
[-8.28]*** 

Rural (dummy) 0.1414 
[2.38]** 

-0.0745 
[-2.91]*** 

0.2218 
[2.19]** 

0.0307 
[0.83] 

0.1893 
[3.87]*** 
 

0.0077 
[0.35]** 

Regional price 
index 

2.8529 
[8.70]*** 

1.2945 
[9.62]*** 

4.746 
[7.32]*** 

3.059 
[16.15]*** 

2.1953 
[8.43]*** 
 

1.1563 
[10.11]*** 

Average education 
in commune 

0.0458 
[5.95]*** 

0.0312 
[8.44]*** 

0.0546 
[0.12]*** 

0.0235 
[3.79]*** 

0.0167 
[2.85]*** 
 

0.0106 
[3.59]*** 

Intercept 4.602 
[12.87]*** 

6.9832 
[43.21]*** 

0.0856 
[12.78]*** 

3.6588 
[15.45]*** 

5.099 
[17.99]*** 
 

6.754 
[49.77]*** 

R-squared 
Sample size 
F-stat 

0.431 
1852 
163.69 

0.331 
7337 
336.73 

0.259 
1852 
61.57 

0.250 
7337 
254.66 

0.378 
1852 
108.67 

0.253 
7337 
219.06 

Notes: Heterokedasticity robust t-statistics in parentheses; * significant at 10% level; ** significant at 5% 
level; *** significant at 1% level. The results for per capita expenditure and per capita nonfood 
expenditure are obtained from two-stage model while the results for per capita food expenditure are 
obtained from OLS model. 
 

Table 10: Chow-test results (H0: being poor does not matter at explaining household welfare) 
 
Dependent variables F-stat 

(11,9167) 
P>F 

Per capita expenditure 54.50 0.0000 
Per capita nonfood 
expenditure 

56.70 0.0000 

Per capita food 
expenditure 

55.89 0.0000 

* Notes: Chow-test results show whether the difference in coefficients for poor households and better-off 
households are significant. The F-stat indicate these difference are significant. 
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B. Multicollinearity 

Table 11: Pairwise Correlations for Regressors 
 
Variables Lcredit Age Agesq Male HHsize Educ lnland rural rcpi 
Lncredit  1         
Age -.1513 1        
Agesq -.1603 .9878 1       
Male .0432 -.2246 -.2249 1      
Hhsize .1269 -.1847 -.1986 .2434 1     
Educ .0451 -.2350 -.2652 .2018 -.0394   1    
Lnland .0655 -.0647 -.0729 .1888 .2130 -.0554 1   
Rural .0004 -.0168 -.0113 .0911 .0092 -.1178 .3080   1  
Rcpi .0178 -.0115 -.0163 -.0809 .0196 .0708 -.2664 -.8043 1 
Comedu -.0144 .0826 .0485 -.0307 -.1920 .5692 -.1437 -.1595 .0990 
Low .0106 -.0693 -.0777 .0182   .0526 .0559 -.0120 .0336 -.0726 
Upmid .0095 -.0517 -.0674 .0323 -.0330 .1448   .0068   -.0607 .0667 
High .0561 -.0210 -.0243 .0213 -.0009 .0432 .0181   -.0321 .0307 
Lncland .0937 -.0678 -.0620    .0726 .1854 -.2497 .2103 .0598 .0926 
Lnform .4780 -.0718 -.0782 .0334 .0623 .0152 .0670 -.0081 .0305 
Lninfo .3110 -.0529 -.0525 -.0061   .0150 .0602 -.0335 -.0422 .0421 
 ceduc Low upmid High Lncland lnform lninfo   
Ceduc 1         
Low .0784 1        
Upmid .1122 -.5880 1       
High .0200 -.1135 -.0544 1      
Lncland -.3542 -.1462 .0716 .0602 1     
Lnform -.0047 -.0247 .0411 .0541 .1648 1    
Lninfo  .0418 -.0062 -.0231 .0155 -.0558 .0385   1   
 
 

Table 11 provides pairwise correlations between independent variables. It should 

be noted that the age and age-squared are highly correlated (over 0.8), which is to be 

expected given that one is a transformation of the other. Rural is also highly related to 

regional price index. However, partial correlations with other variables, for example, with 

the variable of education are very low (0.0008), implying that the collinearity is not 

necessarily high.  Furthermore, the variance inflation factors presented in Table 12 do not 

indicate a cause for concern about multicollinearity. 
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Table 12: Variance Inflation Factors for Regressors  
 
Variables VIF (variance inflation factor) 
Lncredit  1.50     
Age 45.28     
Agesq 46.12     
Male 1.19     
Hhsize 1.20     
Educ 1.82     
Lnland 1.23     
Rural 3.05     
Rcpi 3.05     
Comedu 1.82     
Lowinc 1.72     
Upinc 1.73     
Highinc 1.06     
Lncland 1.34     
Lnform 1.35     
Lninfo 1.14     
Mean 7.16 
  
* Notes: A vif that is greater than 10 indicates a problem. Mean vif is 7.16, showing that multicollinearity 
is not an issue.  
 

C. Heteroskedasticity test 

To determine whether heteroskedasticity is an issue in OLS model, the White-test 

is conducted (Note that for two-stage regressions, “_robust” command is required to 

correct the standard errors in the second stage regressions). Table 13 presents the test 

results. The p-values of all three models of this test illustrate an evidence of 

heteroskedasticity.  

Table 13: White-test results 
 
Variables Chi2 Df P 
Per capita expenditure 499.62 95 0.0000 

Per capita nonfood 
expenditure 

540.92      95 0.0000 

Per capita food 
expenditure 

398.69      95 0.0000 

 

There is another way to test for heteroskedasticity. In Graph 1, standardized 

residuals were plotted against the estimated mean value of dependent variables. A 
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random distribution means no problem of heteroscedasticity. Graph 2 indicates that 

heteroskedasticity may be a problem, especially. Therefore, the STATA “robust” 

command should be used to produce standard errors. 

Graph 1: Plot of Fitted Values vs. Residuals (applied for OLS models) 
 

 
 

 
D. Model specification test 

To test for model specification of OLS models, the residuals were plotted against 

the observed value of dependent variables. A random distribution means that there may 

be no potential issue of model specification. As Graph 2 indicates, potential problem of 

model specification may exist. 
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Graph 2:  Plot of Dependent Variables vs. Linear Prediction 
                                                                                

              

 
 

To determine whether there is a problem of omitted variables, Ramsey test is 

conducted for OLS models. 

Table 14: Ramsey RESET test  
 
Dependent 
variables 

Per capita 
expenditure 

Per capita nonfood 
expenditure 

Per capita food expenditure 

   (1) (2) 
F-stat (3, 9172) 7.27 24.52 6.81 0.69 
P > F 0.0001 0.0000 0.0001 0.5591 
 

The p-values presented in Table 14 shows a problem of omitted variables in all 

three OLS regressions of per capita expenditure, per capita food expenditure and per 

capita nonfood expenditure. To correct for model misspecification, a variable of “log of 

average land owned in commune” is added in the estimation of per capita food 

expenditure. The p-value indicates no problem of omitted variables but the price is to lose 

1,683 observations due to missing data issue. Similar issues occur in the estimation of per 
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capita expenditure and per capita nonfood expenditure but adding this variable does not 

solve the problem of omitted variable bias. 

To examine possible misspecification in two-stage models, Linktest is used. This 

test creates two new variables: the variable of prediction _hat and the variable of squared 

prediction _hatsq. A significant _hat and insignificant _hatsq show no problem of omitted 

variables. Table 15 presents the test results. 

Table 15: Linktest results 
 
Dependent variables _hat _hatsq 
 Coefficients Coefficients 
Per capita expenditure 1.519 

(4.79)** 
-.0297 
(-1.43) 

Per capita nonfood expenditure 2.361 
(9.30)** 

-.0924 
(-5.37)** 

Per capita food expenditure -.5199 
(-1.11) 

.0953 
(3.26)** 

Notes: t-statistics in parentheses; * signicant at 5% level; ** significant at 1% level.  
 

Table 15 indicates that misspecification is not a problem in two-stage model 

predicting per capita expenditure and may be not a serious problem in two-stage model 

estimating per capita nonfood expenditure. Yet, misspecification might exist in the model 

predicting per capita food expenditure. 

Nevertheless, these results further demonstrate that using two-stage model to 

estimate per capita expenditure and per capita nonfood expenditure is more appropriate 

than OLS while OLS model is better to predict per capita food expenditure. As shown in 

Table 14, there may be no problem of the omitted variables in these models.  

E. Test of instruments’ validity 

Valid instrumental variables must satisfy two conditions: (1) the instruments are 

highly correlated with the variable they are replacing (2) the instruments are exogenous, 

i.e. are uncorrelated with the error term. 
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Table 16 presents the test result of instruments’ relevance. The F-test of joint 

significance in the first-stage regression is used to determine whether the availability of 

formal funds and the availability of informal funds in community level are good 

predictors of household credit. As a rule of thumb, if the F-statistics is less than ten, the 

instruments should be declared weak and it is better to use OLS model. Table 16 shows 

that the instruments are strong predictors of household credit. 

Table 16: Test of instruments’ relevance 
 
Instrumental variables F (2, 9175) P>F 
Log of formal fund in 
commune 

 
1396.94 

 
0.000 

Log of informal fund 
in commune 

  

 

Meanwhile, Table 17 presents the results of Sargan test, which is employed to 

test whether these instruments are uncorrelated with the error term. This test is allowed 

when the IV regression coefficients are over-identified (the number of instruments 

exceeds the number of the replaced variables). This test is conducted by regressing 

residuals obtained from the two-stage regression to get the R1
2. Under the null hypothesis 

that all instruments are uncorrelated with the error term, nR1
2 is compared against Chi-

square (df= total number of instruments minus total number of endogenous variables). In 

this case, Chi-square = 3.841 (df =1; 5% critical value), so the null hypothesis is rejected. 

In other words, the instruments are uncorrelated with the error term. 

Table 17: Sargan test (to determine whether the instruments are uncorrelated with the error term) 
 
Dependent variables R-squared nR1

2 
Per capita expenditure 0.00001 0.09189 
Per capita nonfood 
expenditure 

0.0003 2.7567 

Per capita food 
expenditure 

0.0003 2.7567 
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