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ABSTRACT

Keywords:

In this paper we analyse the effects of microfimarqrograms upon
household welfare in Viethnam. Our analytical fravoek builds upon the
rural household models of Singhal.(1986) and Rosenzweig (1990). Data
on 470 households across 25 villages was collectsitlg a quasi-
experiment survey approach to overcome self-selectias. In our
econometric analysis the welfare effects of micrafice are proxied using
measures of household income and consumption. €ehigrical results
indicate that participation in microfinance has asipve effect upon
household welfare, with the size of the effect @asing at a decreasing rate

as a household spends more time in the microfinpraggram.

Microfinance, rural households, Vietnam, quageriment survey,

effectiveness, welfare.



1. INTRODUCTION

Microfinance refers to the provision of financiargices to the poor. In the
last thirty years, it has emerged from a grassrawigement to a global industry with
about 70 million clients in 40 countries (Harri€0%). In Vietnam, microfinance is also
an important component of poverty reduction progratespite this it only started in the
mid 1990s after the launch of the economics renowaiolicy. Improving the efficiency
and effectiveness is the main challenge of micesfae in order to serve more clients on
a sustainable basis. This has motivated us to avraustudy on the efficiency and
effectiveness of the microfinance sector in Vietndime main objective of this research
project is to provide policy applications and tgomove the contribution of microfinance
to poverty reduction. The efficiency analysis isi@docted using the production frontier
approach with data collected from the survey ofrofinance programs. The result
revealed that the main source of inefficiency o€nwiinance programs was due to their
small operation scale. In order to be able to frttevelop for this sector, it is necessary

to analyse the effectiveness of microfinance ingotyvreduction.

This paper, which is a part of the above-mentiaeséarch project, examines
the effects of microfinance services on welfare member households using
econometrics techniques with the data collecteoh feoquasi-experimental survey at the
household level. The objective of such a surveygteis to control for the self-selection
issue. Our results revealed that access to mienod@ created positive effects on the
income and consumption level of its clients bus thelationship was not statistically
significant. In addition, the marginal effect of arofinance decreased over time. The
paper includes five sections. After this introdugt®ection, Section 2 discusses an
analytical framework of household production and thain channel that microfinance
can create effects to household welfare. Sectiolestribes the sampling design of the
household survey, choice of variables and deseemtatistics. Results and discussions
from econometrics estimates are presented in 3edtiovhile some concluding remarks

made in Section 5.



2. THEANALYTICAL FRAMEWORK

This section presents a model that can be usellustrate the relationship
between access to microfinance and household welfahe model includes a
presentation on main components of a representatiueehold and the main channels in
which microfinance may affect key household ecormsnmdicators, such as income and
consumption. The model is based on the general Imofde Singh et al. (1986),
Rosenzweig (1990) and Taylor and Adelman (2003)hilenthe effects of financial
services on household economic wellbeing are bagsedarily on the models of
Maldonado (2004) and McKernan (2002).

2.1 HOUSEHOLD PRODUCTION AND UTILITY FUNCTIONS

In agricultural household models, households ph&yroles of both producers
(represent by a production function) and consunfegpresent by a utility function),
hence, effects of any intervention such as micesfae services, need to be examined

through both these functions.
2.1.1 Production function

Let us consider a rural household that acts as paitiucer and consumer
while remaining in contact with the outside econobwy purchasing inputs, labour,
capital; and selling outputs, services, labour algposit savings. The production
activities of the household at peribcare conducted by using labour;)(Lcapital (K),
land (N), and other inputs including purchased and horpats1(X), to produce output
(Q). All components of the household production caraffected by exogenous shoeks
(e.g., weather, pests), which are assumed to hawermal distribution and affect

household production multiplicatively.

Q= f(L KN, X t6)= T(L, K, N, X ) (1)

Although in rural Viethnam most households primatlsye home labour, the
labour market is normal and the use of hired labsyoossible. The production function



(1) allows the transition of hired laboury() into the family production activities, and
family labour into the local labour market duririetoff-season periodThe stock of
family labour (proxied by workable hours of all @by in the family) may be influenced
by some quality factors, such as health status @lgysical fitness, human capital, and
social capitalf. For example, households having good health aridlladslabour force
are likely to have higher productivity. Likewisepouseholds with well-connected
networks of social relations (e.g., friends, cludn; organisations) may have a chance to
improve production through better information anthen privileges shared among
network members. The family labour stotk)(includes time spent on production within
the householdL(y), time spent on waged employment outside the Hmidgl,,), time
for housework I(»),% and leisure timeL().

LQt = Lft_Lht

=Lg - (Lwt +L,+ th) )

The capital stock used in production may be divitéd financial capital and
physical capital. The physical capital stock is wnction of the existing stock
(depreciated) plus the value of investment in tast period. Therefore, the equation for
physical capital stock is presented in (3), wh&re the depreciation rate andid the

investment level in period
K., =@-9)K, +1, (3)

The financial capital of household includes castnamd, savings and funds
mobilised from external sources. With the avail&pibf special financial services such
as NGO microfinance programs (NMPs), eligible hbwad#s may decide to join the

program and demand an amountdinvest on indivisible projecfsThe financial capital

It is assumed that household and hired laboueifeptly substitutable, and hence, the same wage ra
SWt) is applied for labour in this model.

These factors also affect hired labour but thesbbold has no control over them.
® The amount of housework is expected to be relatesbme indicators of family composition, such as
dependency ratio (i.e., households with more depetsdvould need more time for housework).
*The demand for funds includes external credit amdrial mobilisation by changes in physical assets
(e.g., sales of livestock, land), financial asgetg., withdrawal of savings), and hence, it pamifects the
livelihood strategy of rural households. Howevetidence of exchanging physical capital and durafiles
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stock of households can include endowments, bodofuads, savings and retained
earnings. Therefore, the evolution of householdarfoial capital stock ¢ can be
represented in equation (4), wherssithe interest rate of financial stock from pdrtdo
period t+1;11; is the profit, E is the endowment, (Ris the remittance, Cis the

consumption, and is the investment in peridad
Ft+1:(1+rt)Ft+|_|t+Et+R+B_Q_It (4)

The profit of households is measured as the tetanue minus total costs.
The total revenue consist of the revenues from ymtion (i.e., the product of home
output, Q and its price, &); income from waged labour (i.e., the product efge rate,
w;, and outside work hours,); and the earnings from savings and/or other firn
assets (i.e., provided by the product of savingrast rate,s;, and the saving volume;)S
Total costs include spending on hired labour (thee, product of wage rate;vand hired
labour, Ly); purchased inputs (i.e., a product of the inmit X;, and its price, R); the
rent and/or tax on production land (i.e., a procefciand rental rate,;;aand the area of
net land exchange §.°> and the cost of loans and/or other financial lifiés (i.e.,

proxied by the product of the loan interest ratend the loan volumeB
Ht:(Pth+rStSt+at’\lnt+ Wl-wr)_(wlu"' X R+ EtE? ©))

The market for productive land in Vietnam, whenedas state owned, is still
imperfect. The government assigns production lantiduseholds equally according to
the size of households giving a Land-used Certdiqgh UC), allowing households to
have the right to that land for a particular peyisdch as 30-50 years. Households can
rent or transfer the LUC only if they move to otteaeas, change occupation, or lack

production ability, but there is no mention abdut sale of land (The Government of

funds is rare in this study. Hence, in this moded demand for funds includes external credit oRbyr.
more details about demand for funds, see for exgnigibal (2004).

® For simplicity, assume that rate for the rentecuil rented-out of land is the same, afThe net land
exchange is equal to the area allocated to houdeliNl) minus any land rent out () plus any land rent
in (Ny), in other word N=Ng-N+N;;. When both land rented-in and land rented-outpaesent in a
household, it is likely that household may swapmllémmake it more convenience for their production.
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Vietnam, 1998). Therefore, land transactions an@duced in this model in the form of

land rent-in and rent-out, although this may noalm®mmon practice in rural Vietham.

The input set of this model (Xis the combination of home inputs (e.g.,
manure and seeds) and purchased inputs (e.glizeerand hybrid seeds). Traditionally,
agricultural production does not need much in tlag wf purchased inputs, but with the
development of new technologies, new inputs givimgher productivity became
available, leading to same households making ackviibm traditional inputs. Thus, the
proportion of purchased inputs over home inputs banused as a proxy for the

production technology adopted by households.

The components of the production function (i.e.ygatal, financial, social
and human capital) in a household are transferdbiang the production process. For
example, the relative sizes of physical capital financial capital can be determined by
decisions such as liquidising physical capital ifitmncial (e.g., selling machinery and
livestock) or the accumulation of physical assetsnffinancial assets (e.g., purchasing
new equipment). Likewise, financial and physicapital can have a relationship with
human capital through the consumption of food, atlan and health care services. For
example, borrowers may invest a proportion of bwew funds for production and use
any remaining part to cover shortfalls in food aangtion, which can result in the
necessary level of nutrition needed for a prodectabour force. The dynamics among
these components may depend on factors such asizeeand timeframe of the
investment, household characteristics (e.g., deapbgcal factors of household heads
and other labourers in the household, number otmlggnts) and other unobservable
characteristics of the household, such as riskud#tiand entrepreneurial skills. We can
describe the way in which households make decismmsoptimal ways to develop
physical capital, financial capital, social capitahd human capital and using a utility

function, such as that described below.



2.1.2 Utility function

We assume that the main goal of households is winmmse the level of
utility, resulting from the consumption {fCof home produced goods {§Q market
purchased goods (), and leisure (k). The consumption of goods and services, and the
allocation of time for leisure are expected to fieced by a set of exogenous household
characteristic®; (e.g., household size and dependency ratio). ekample, households
with small children may not be interested in chogsiong distance travel as a leisure
activity. In the microfinance programs under thigdy, certain components of the vector,
6, such as gender and wealth status, were set adigiitality criteria for membership.
Assuming that the timeframe in which the houselugdrates is from period O to period
T, the life-time utility of a household is the tbtaf present-value instantaneous utility
with functional formu; in each period, discounted hyand the expectation Eonditional

on the information available at tinheis presented in equation (6).
u -t u —t
U=ED> (1+a)"'u(G.L;8)=E>. (1+a)'y (Q. Q. k 6) (6)
t=0 t=0

The level of consumption is decided by the totaddet available for
consumption. Particularly, the budget for housefdid purchase market goods and
services and the value of leisure tfhage determined by the marketed surfltise value

of the net labour exchanfehe net value of land exchange (igN, ), endowment (g,

remittances (B and borrowing (B, and the input costs {X,).

PQO:PQQ+WHt+ aN,+ E+ Rt B P > (7)

® The value of time spent on leisure and housewsbased on the concept of labour income as the wdlu
the household labour stock (2005).

"It is assumed that all products of householdsradable, and hence the marketed surplus is repesse
by the product of surplus home produce (i.e., todakput produced minus home consumption
Q. =Q —Q,) and the price of home outpugP

8 The net labour exchange is represented by honeeilapent in wage employment minus the hired labour
working in family production (i.e.l, = L,, — L)



The household aims to maximise utility by choositige appropriate
combination of consumption and leisure in (6), giviae production technology in
equation (1), the time constraint in equation (&) &he budget constraint in equation (7).
These latter two constraints can be represente@éviojution equations of two state
variables, physical and financial capital stock®spnted in the following optimisation

problem.

T

Max ) Ettz(;(l-l_a)_tut (Qr\ ’Q] ’Lﬂ ;gt)

D =(Lt L oLt Qe Qmes B, S & —

Subject to:

KHl:(:L—O_)Kt +1,
Ft+1=(1+rt)Ft+|_|t+Et+R+a_q_l[ (8)
F,.2F,>0;K, =2K,>0

t+1 = t+1 =

The notation Rin the above problem, represents the set of adetishoices
of a household on production and consumption factbteanwhile, the first constraint
reflects the evolution of physical capital stockequation (3), the second constraint is
obtained by inserting equation (5) into equation, (#presenting the evolution of
financial capital. The third constraint is a commm@striction that a household leaves
physical assets and financial stock for the nextegation no less than their positive
endowments. Other factors only need a non-negagistiction, allowing them to move
in or out of the system (e.g., households may @eda use all labour into waged
employment or transfer all productive land to osher

The value of the maximised utility from the abov@imisation problem is
represented by an indirect utility function M equation (9), with K; and k.1 following

evolution equations (3) and (4), respectively.

Vi(F. K) = Max {U(Qe Qu Ly ) +(1+a)" EVL( Keww R} (9)

Rk

The decisions regarding optimal levels of productariables (e.g., capital,

labour, land, inputs) and consumption variableg.(egoods and services, leisure) are
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solved by deriving the first order conditions aistindirect utility function with respect to
the variables of interest. For example, the optin@n amount is solved by

differentiating equation (9) with respect to exarinan as follows.
V! (B)=(1+a)" E{\..( K.} =0 (10)

The expression presented in equation (10) shows thiea household will
borrow until the discounted marginal benefit of tben is zero, or equivalently when the
loan interest rate equals the value of the margprauct of the loan. In practice,
households may not be able to obtain the optimaluaof loan funds due to credit
rationing’® and hence, they equate the shadow price of Idans roughly equal to the
loan interest rate plus transaction costs to bogrejvwith the value of its marginal
product. Regardless of equating the exogenous ilo@nest rate (or the endogenous
shadow price) to the value of the marginal prodiid¢he loan, households select the loan
size which allows them to get as close as possline optimal path. Therefore, the
decision on optimal (or close to optimal) amountazins will be depicted in a reduced-
form function of market prices (for both consumptiand production variables) and

inputs as:
B=B(R.R R LK NTI6z) (11)

Substituting B into equations (1), (5), (7) and (6), we can se¢ there is a

relationship between credit and household incongecansumption.

Using the first order conditions for decision vaites, we obtain a system of
equations where each endogenous decision varigbl@ function of all exogenous

variables (e.g., land, capital, prices), and hettoe,household decisions can be solved

° The choice of other decisions on production anusamption variables will be made similarly but this
study focuses on analysing the decision on the ddrfa the financial input.

% |n this study rationing refers to quantity-ratiogi since NMPs set the limit for loan size, which
progressively increases with the seniority of mersbEor other types of credit rationing, see, faraple,
Maldonado (2004).



econometrically by reduced-form equations for tagables of interest such as financial

input

22 ESTIMATING THE EFFECTS OF MICROFINANCE

As mentioned previously, there is a relationshigween the decisions
regarding the financial inputs and various indicaitof household economic wellbeing,
such as income and consumption. The effects of afm@nce, therefore, can be
estimated by comparing the outcomes of householtls and without microfinance
access, classified by the eligibility criteiég? as in equation (12), whereVand VY
represent the indirect utility of participating andon-participating households,
respectively. The effects of microfinance can basneed by comparing the outcomes of

participants and non-participants. That is, effeefs- V", where:

V7 =V(B K, L.N.B . R.R I8 =1 (12)
R R

V¥ =V(B, K. LN R BRI, 6,=0)

The linkages and components of microfinance presemt the model above
suggest that financial inputs (proxied by accessicrofinance) can affect household
economic wellbeing. Microfinance services can @esffects on household economic
indicators through four main channels, namely foalncapital, physical capital, human
capital and social capital. Other important deteants of household utility may include
household size and composition, endowments, remis production technology and

market prices?

1 Another approach to solving for the household sleni variables involves using optimisation models
(i.e., maximise household objective function subjeca set of constraints). For more details alomtions

to solve rural household models, see for examplipds (1990).

21t is possible that some eligible households mhgose not to participate in microfinance but the
Practical evidence among NMPs in this study indidahat very few households belong to this group.

% Fore more details discussions on the main pathweydich microfinance influences household welfare
see, for example, Marr (2002).



3. THEHOUSEHOLD SURVEY AND DATA

31 THE HOUSEHOLD SURVEY

The household survey in this study was conductetyus quasi-experimental
approach, in which we sampled both eligible andigitde groups of households from
member villages and non-member villages that nfeesélection criteria of microfinance
programs. In order to make relevant control-treatngroups, villages and households
were selected according to eligibility criteria, iafn are a set of observable

characteristics.

The survey consists of two steps. In the first st@pidentified the pool of
members and member-to-be villages by asking NMRs$ fitanned to expand their
operations and have been in operation for at l#ase years. Therefore, the primary
sampling units (PSUs) are villages with microfinarand those eligible but have not yet
received microfinance services. In the second stageconstructed lists of eligible and
ineligible households (i.e., strata) in each vi#laghen households were sampled

randomly from those lists (see Table 1).

Table 1: The Sampling Frame for the Household Survey

Villages thatmeet the selection criteria of microfinance programs
(poor villages and lack of access to financial mes)

Havereceived microfinance services | Have not received microfinance services
(Member or treatment villages) (Non-member or control villages)
Eligible Ineligible Eligible Ineligible

Households Households Households Households
(Group 1) (Group 2) (Group 3) (Group 4)

The household survey also applied a choice-baseglsey technique (i.e.,
eligible households were over-sampled), which atl@ne to gain reliable data with least
costs spent on data collection (Lancaster and Is)b£891; Imbens, 1992). With the

available information on population of eligible ameligible households, the conversion
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to full population is straightforward using the gaimg weight, which is the inverse of

the probability of being sampled in each stratue (group).

3.2 CHOICE OF VARIABLES

The choice of variables selected for effectivermsalysis is summarised in
Table 2. As can be seen, the welfare indicatorasan direct and expected household
outcomes, namely income and consumption. The effexdft the contribution of
microfinance to household welfare will be identfidy examining the relationship
between the duration in microfinance and amounbahs received, after controlling for

characteristics of households and villages.

Table 2: List of variables

WelfareIndicators Household characteristics
* Household income * Age of household head
* Income per person * Sex of household head
* Income per adult equivalent * Household size
* Household consumption e Number of labour
e Consumption per person * Dependent ratio
» Consumption per adult * Education of labour (average educatign
equivalent level of persons in the labour age)

e Capital stock
« Arable land
* Shocks encountered

Microfinance I ntervention Village characteristics
* Eligibility criteria e Casual wage
» Loans from microfinance * Price of rice
* Months in microfinance * Availability of grid electricity

* Availability of paved road
» Distance to township

3.2.1 Welfare indicators (3

As the ultimate goal of microfinance is to improtree livelihood of the
economically active poor, the effects of microfinarshould be measured by changes in
the welfare of clients. Many variables can be ugetheasure a change in welfare, such

11



as income and consumption (proxies for economidberlg); education and health
spending (proxies for human capital); and spendimgocial events (a proxy for social
capital). The effects of microfinance analysedhiis paper focus on economic indicators,
including income and consumption per adult equivalen addition, the study examined
microfinance effects on poverty reduction and saitetiled welfare measure such as

education level and health status.

3.2.2 Household Characteristics {X

Household characteristics considered here incluae dependency ratio,
number of labourers, arable land, average educdawal of labourer, and age of
household head. The dependency ratio is definethesmiumber of people outside the
working age range divided by the number of peopgkdawithin that range (16-60 years).
It is expected that households with a higher depeag ratio would have more difficulty
improving their living standard. The number of labers represents the production
capacity since most production activities in raedas are labour intensive. It is expected
that a household with more available labour woutdalble to generate higher income,

ceteris paribus

The average education level of labour in a housklsch proxy for the ability
to learn and apply technologies in productions lexpected that households with a more
educated labour force have the ability to genesabegher income and/or consumption
level. Unlike previous studies, which selected otilg education level of household
heads, we argued that the education level of attemnbers in the labour age may also

affect household production.

The next variable is productive land, which alspresents the capacity of
households since most households surveyed wereffarith is expected that households
with more production landgeteris paribus would have a higher output volume and
higher income. However, in rural Vietnam land wlscated by the government equally

to individuals while the market for production laddes not legally exist. Hence, the

12



average land variable may not be a significantrdgtent to household welfare as one

would expect.

The age of the household head is selected as arsehald characteristic that
may affect the performance of the household’s econavellbeing. Particularly, age of
the household head and income or consumption meg aajuadratic relationship (i.e.,
income generated by household heads and theiryfanttease to a peak as their career
develops then declines when they get to retireragaj, hence the age of the household
head should be squared. However, this argumentnogkiold strongly in rural Vietham
because it does not take into account the factghegnts often live in the same house
with their children when they retire (i.e., thehildren will often be household heads) so
that income from their children can keep the averagusehold consumption smoothed.
Therefore, we did not use the quadratic form of thariable as household heads will be

concentrated in the labour age.

The household capital stock is also an importamérdenant of economic
outcomes. It is expected that households with higtapital stock, especially non-
residential capital stock, will be able to generaigher income. The main issue with
capital stock measurement in rural householdsadabk of proper accounting records,
making it difficult for one to value the currentpital stock of households. We proximate
capital stock by consulting opinions of villageadeers and group of households on the
value of key capital items, such as threshing nmehand bullocks.

Shocks (e.g., illness, burglary, fire and loss abps) could create
considerable impacts on household income and cooisum Particularly, shocks can
reduce current income, forcing a household to $win a modest consumption level,
which may lead to loss of productivity (e.g., dwepoor health), and hence, reduced
future income. Therefore, a shock dummy variableerded by asking if households
have experienced any kind of shock within the 12tn® prior to the survey period.

13



3.2.3 Village characteristics

The village characteristics that are likely to ughce household welfare
include the availability of electricity, road qugliand the distance to a township. The
available of electricity influence the ability ofilages to apply labour saving techniques
in production and in life. Likewise, road condit®have a great influence on the ability
of households to trade with the outside worlds lexpected that both electricity and road
conditions have positive influences on income aondsomption. The distance to a
township is selected to capture the influence a@ftion on household welfare. It is
expected that villages located closer to a townsVilphave easier access to a market
place, and off-farm job opportunities (e.g., thexpmity to a township can promote the
production and welfare of households by making asier to sell non-subsistence
products, and to buy productive inputs), and herleed to higher income and

consumption.

Prices of inputs and outputs may also influenceettenomic performance of
households. In this study, the price of rice, whighthe primary product of most rural
households and a staple food in Vietnam, is seledibe wage rate for casual labour,
which is a typical form of labour needed in ruraéiam, is also selected. The effect of
the rice price and casual labour wages on househotime and consumption is not
clear. If households sell rice and/or work as hile@abur, then a rise in the prices will
have a positive effect upon household income. Mddey if households need to
purchase rice and hire labour then a rise in prigesld have a negative effect on

household income.

3.2.4 Eligibility and treatment variables

The eligibility dummy variable (i.e., equals one fdigible households and
zero otherwise), is a function of the unobservalblaracteristics that permits households
to join microfinance programs, is expected to havesgative sign because microfinance

targets poor households.

14



The choices of possible treatment variables incltitee amount of funds
loaned and the duration of member participatiomiarofinance. The coefficient of the
amount of loan received from microfinance measuedfects per VND lent to
households. One may argue that households alsoveece=dit from other sources but
money is fungible (i.e., one cannot recognise thetrdoution from microfinance loans
and loans from other sources to household welfae)otal household loans should be
used. This is a reasonable argument but one mayddficulty differentiating control
and treatment groups as loans outside microfinasfcall groups are very similar,
especially in treatment villages. Apart from crediPs provide other financial services
such as savings and other development activitiels as literacy and health care, hence,
using total loans will implicitly assume that theseno other effect from other integrated
services. In addition, there are some practicdicdities in using loan volume. The
outstanding loan is not perfectly relevant as iesimot reflect the progressive lending
policy of NMPs (i.e., due to high demand for funaidimited resources of donors and/or
governments). Meanwhile, the cumulative volume oéns was difficult to obtain
because rural households often did not keep neanhdial records of previous years.
Therefore, this study used the duration (i.e., neimif months) that households are
microfinance members as a treatment variable striseeasier to collect and reflect the

progressive nature of microfinance effects.

33 DESCRIPTIVE STATISTICS

The means of the main variables show that someehols characteristics
are similar between the four groups. For exampie,Household heads surveyed share
the characteristics of being approximately 40 yedrage, completed secondary junior
school (i.e., grade 7), having a family of five ga@ns with two persons in the labour
force. Other variables revealed that the majorftha@useholds owned their houses (the

few exceptions are people who live in the housetheif parents); around two-thirds of
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households own at least one television set (TV) ané-third own at least one

motorcyclé”.

It is shown that all four groups use loans fromeexal sources for their
financial needs, whether or not they participatechicrofinance programs. This suggests
that this demand is a basic need of poor househtidaddition, the amount of loans
borrowed among the four groups was not differechiBgantly. The mean values of
selected welfare indicators such as income andutopson are as expected, that eligible
groups are poorer than those of ineligible grolijmwivever, these indicators suggest that

microfinance members are generally better off tham members.

The means of main household welfare indicators sigggest that access to
microfinance may create positive effects for itseris. For example, income and
consumption of eligible households in member véladi.e., Group 1) is respectively
18.8 and 16.56 percent higher than the relevansdtolds in non-member villages (i.e.,
Group 3). The relative figures for income and congtion per adult equivalent are 13.53
and 13.86 percent. Since the total loans (from afiicance and other sources) of member
households is 25.3 percent higher than that ofmember households, one may suggest

that elasticity of microfinance to household wedfgg small.

Some dummy variables, representing the charadbsrief households (i.e.,
sex of household head, ownership of houses, andehold accessories) are similar
among the four groups. The only exception is theership of a TV, which differed
among all four groups as well as between eligibie iaeligible households. One possible
reason for this difference may due to the lackasftol for the quality of TV, and hence,
the proportion of TV ownership does not reflect thferences in wealth of different

groups.

4 Rental property is almost a missing market in Iriatnam because it is relatively cheap and easy t
construct a rural shelter while land was allocdtgdhe government. TVs and other housing accessdiike
not count for quality (e.g., TVs and motorcyclesyne old and of cheap brands), hence, the household
were not as “rich” as one may think.
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Table 3: Means of main variables from the household survey

Total Groupl Group 2 Group 3 Group 4

Variables Unit/Description (n=471) (n=237) (n=41) (n=164) (n=29)

Mean Std. Mean Std. Mean Std. Mean Std. Mean Std.
Age Years 40.66 8.82  40.21 8.09  39.88 8.84 4160 10.00 40.107.30
Education level Years 7.13 1.89 7.19 1.77 7.24 1.85 6.96 2.08 7.38 1.76
Education of labour Years 7.12 1.57 7.18 1.49 7.29 1.35 6.95 1.73 7.47 1.61
Household size Persons 4.73 1.45 4.86 1.44 4.54 1.47 4.61 1.50 4.66 1.29
Number of labour Persons 2.36 0.94 2.38 0.93 2.20 0.84 2.40 1.02 2.17 0.60
Dependent ratio Dependents/labour  1.18 0.80 1.22 0.83 1.25 0.84 1.08 0.78 1.23 0.68
Land per capita Kperson 1200 481 1214 286 762 258 1270 625 1298 728
Number of loans Loans 1.44 1.32 1.76 1.22 1.12 1.05 1.07 1.35 1.31 1.65
Total borrowing VND’000 2888 3663 3163 3529 2246 2443 2525 3867 3603 4703
Household income VND’000/year 13922 11057 14491 10298 18206 17818 12198 10125 52129 7749
Income per capita VND’000/year 3070 2444 3071 2142 4326 4497 2780 2143 2931 1778
Income per adult equivalent VND’000/year 4226 3327 4272 2995 5942 6262 3763 2708 4042 2423
Household consumption VND’000/year 10817 7585 10847 5793 15746 12151 9306 8114 12159156 6
Consumption per capita VND’000/year 2405 1589 2342 1276 3697 2985 2096 1271 2836 1815
Consumption per adult equivalent  VND'000/year 3307 2144 3244 1719 5086 4157 2849 1640 3901 2385
Household net income VND’000/year 3104 8365 3645 9296 2460 10322 2893 6326 793 7224
Dummy variables
Sex 1=male; O=female  0.38 0.48 0.34 0.48 0.32 0.47 0.41 0.49 0.52 0.51
Profession 1=farmer; O=others 0.94 0.23 0.94 0.24 0.90 0.3 0.95 0.22 1.00 0.00
Owned a house 1=yes, 0=no 0.95 0.22 0.95 0.21 0.98 0.16 0.93 0.25 1.00 0.00
Owned a TV 1=yes, 0=no 0.68 0.47 0.73 0.45 0.78 0.42 0.62 0.49 0.55 0.51
Owned a motorcycle 1=yes, 0=no 0.34 0.47 0.30 0.46 0.41 0.5 0.36 0.48 0.41 0.50

Note: Group 1=Eligible households in member villag&roup 2= Ineligible households in member villag&roup 3=Eligible in non-member villages; Grouplaeligible

households in non-member villages.
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The characteristics of the four groups of househadrveyed were tested
using the analysis of variance (ANOVA) for contilisovariables. Since some variables
such as income and consumption are highly skewwesl Krruskal-Wallis test for the
differences in the median was also conducted fompaison. Some household
characteristics such as sex and ownership of hoasdshousehold accessories are
represented by dummy variables, and hence, thegeeralue of these variables will be
in the range between zero and one. Therefore dotedifferences between proportional

variables among more than two groups was cond(@isule 4).

Table 4: Test for the equality of household characterigicsalues)

Variables All groups are equal  Group1=Group3 Group 2=Group4
Meann Median Mean Median Mean Median
Age 0.40 0.57 0.12 0.23 0.92 0.62
Education level 0.54 0.58 0.24 0.28 0.77 0.46
Education of labour 0.24 0.38 0.15 0.23 0.65 0.41
Household size 0.27 0.27 0.08 0.11 0.74 0.39
Number of labour 0.42 0.62 0.90 0.81 0.92 0.68
Dependent ratio 0.29 0.25 *0.07 *0.07 0.91 0.91
Land per capita 0.81 ***0.00 0.86  ***0.00 0.47 **0.04
Loans in 2003 *»**0.00 ***0.00 ***0.00 ***0.00 0.55 0.89
Total borrowing 0.15 ***0.00 0.09 ***0.00 0.13 0.58
Household income *»*0,01  ***0.01 **0.04  ***0.00 **0.05 0.32
Income per capita ***(,00 **0.03 0.24 ***0.01 **0.02 0.39
Income per adult equivalent **0.00 **0.02 0.13 **0.01 **0.02 0.46
Household consumption *»**0.00  ***0.00 **0.04  ***0.00 **0.05 0.29
Consumption per capita *»**0.00  ***0.00 0.11 **0.01 **0.02 0.11
Consumption per adult equivalent **0.00  ***0.00 *0.06  ***0.00 **0.02 0.12
Household net income 0.31 0.14 0.38 0.52 0.41 0.26
Dummy variables Proportiori"
Sex 0.15 0.14 0.09
Profession 0.35 0.66 0.08
Owned a house 0.36 0.37 0.40
Owned a TV **0.03 **0.03 **0.04
Owned a motorcycle 0.24 0.16 0.99

Note: Group 1=Eligible households in treatmentags; Group 2= Ineligible households in treatmdfeages; Group
3=Eligible in control villages; Group 4=Ineligiblouseholds in control villages. ***, ** and * indates that the null
hypothesis is rejected at 99 percent, 95 percehBarpercent levels, respectively.

' ANOVA test is used to compare group means.

" the Kruskal-Wallis tested is also conducted to caragroup medians.

" Proportion test for categorical variables (i.ex,sgrofession, owned a house, owned a TV, owned a

motorcycle).
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Test statistics showed that there is no significdifterence among four
groups of households in main characteristics, holy sex, age, and education level of
household heads, household size, number of lalm®pendency ratio, ownership of
house and major household accessories. However ikea statistically significant
difference among four groups in terms of land pepi@. For example, eligible
households in member villages own 1,21% per person while the figure of ineligible
households is 762 fiper person. One possible reason is that the nenb@egroup in
treatment villages includes some households witlousps who have off-farm
employment, such as village school teachers, tberethey were not allocated as much

production land as other households.

The mean of the total household loans borrowed fairaources in 2003 are
not statistically different among the four groupkwever, the median test suggests that
the total loans of households differ significantnd such differences focus only on
eligible households in member villages and thosean-member villages (i.e., Group 1
and Group 3). Since the skewness test suggestththdistribution of total loans was not
normal, the Kruskal-Wallis test could be more ral@v The results of the median test on
the total loan suggest that: a) microfinance hamescontribution to the differences in
household borrowing, and b) the sample of controugs (i.e., Group 2 and Group 4) are

comparable.

Although in member villages eligible households evable to borrow more
than ineligible households (i.e., from sources othan microfinance), in non-member
villages ineligible households could mobilise mutiore credit compared to eligible
households. One may argue that the availabilitynarofinance services improves the
creditworthiness of members because it was obsdhatdthey were able to mobilise

credit from other sources similarly to ineligibleuseholds in the same villade.

!> The average loans from all sources of the two gson the treatment villages were 3.163 and 2.246
million VND, respectively. Given the average amoahtoans from microfinance is 0.767 million VND, i
can be said that loans of these two groups modbilisgside microfinance programs were similar.
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The test of the null hypothesis that mean/mediaproportion of household
characteristics and economic performance of thggbédi groups (i.e., group 1 and group
3) and ineligible groups (i.e., group 2 and groypndthe control and treatment villages
are equal, also indicates that most characterisfitise two groups were not significantly
different, except for the number of loans. Thistlyareflects the purpose-designed
products of microfinance programs (i.e., small bavith many instalments to ensure
ease of repayment and to screen out the rich). étmld income and consumption levels
of the two groups do differ at a 95 percent sigaifit level, with the means of the
economic indicators showing that member househwldie better-off than their non-
member counterparts. The test statistics also stidhat the specially designed survey
may reach the aim of providing a relevant comparisimce most observable household

characteristics in the control and treatment grarpssimilar.

The income and consumption data show a skewedhdistm due to the
presence of several rich households in the sarfpis.suggests that the Kruskal-Wallis
test is more relevant when comparing the valueshese variables among the four
groups. The skewness of these variables also sisgtieeg heterokedasticity may affect
linear regressions. However, it is unlikely thae thelationship between household
outcomes and microfinance access has a lineanomdaip. One possible non-linear
relationship of microfinance and household outcoowdd be in the log form, reflecting
diminishing returns of economic outcomes. The comemce of the logarithm
transformation is that log-normal is one of thetrihsitions that fits income data well
(Singh and Maddala, 1976). In this study, the lggar of income and consumption
resembles normal distributions, and therefore higterokedasticity issue may not appear

if the logarithm of income and consumption is used.

4. ECONOMETRICSANALYSIS

4.1 SPECIFICATION OF ECONOMETRIC MODEL

One of the concerns with using the logarithmic fioral form with our data

is the presence of zero values for many variahles s duration in microfinance and
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amount of loans. Traditional treatments, such asguan arbitrarily small number to
replace zero values, violate the independence asarement unit in regression analysis.
In addition, in the case where zero values reptedea significant proportion of the
sample as in this study (i.e., all non-member hbaolsls have zero values in microfinance
participation), the above approach would lead taséd estimations of the parameters.
Battese (1997) proposed a clever treatment withriymariables so that the efficient
estimation can be obtained without any bias. Appyihis treatment to the data in our
study, the effects of microfinance to householdfarel can be measured in a reduced

form equation as follows:

INY, =B, +BE +B,Q +BInT +B,(NTY + L X + BN +y (13)
Where:

* InYj is the log of household welfare indicators sucimaeme or consumption;

* E; is the eligibility dummy variable, equal to one figible households (in both
the control and treatment villages) and zero fetigible households;

* Dj is the dummy variable that takes the value of farenon-members, zero
otherwise;

* T, =max(T,,D,), whereTj is the treatment variable (i.e., number of months i

microfinance), and =1 if T;=0 and zero otherwise;

* X, =InX, if X;>0 and X =0 otherwise, Where X; is a vector of household
characteristics such as age, sex, education andrab

* V/ =InV, if V;>0,and V= 0 otherwise, Where V; is a vector of Vvillage
characteristics such as prices and infrastructoinelitions;

* 4; is the idiosyncratic error term; and

B, B, B, By andfGs are the parameters to be estimated.

In the above equation, paramef@r measures differences between eligible
and ineligible households whilg, measures differences between members and non-
members. Parametgs and 5, measures the effects of microfinance upon its tdigrhile
parameterg’s and 5 represent the relationships between selected holtsand village

characteristics and the selected welfare indicator.
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The use of the eligibility variablg; and the results of basic tests suggest that
the self-selection issue would be mitigated. Beeausst other observable characteristics
were controlled, the parametg of the eligibility variableE; in equation (13) would
capture unobservable characteristics that maddblelighouseholds decide to join
microfinance programs. In addition, the ANOVA, KkatWallis and Chi-squared
proportion tests show that the main characterisifcsligible households in the control
and treatment villages were not statistically ddéfd. Since the control and treatment
villages are neighbours, it is possible that thebservable characteristics of these
households are similar. In addition, observationsthe field revealed very few
households who were eligible but had not yet joirtté microfinance program.

Therefore, we expect that self-selection may na begnificant issue in this case.

4.1.1 Test for endogeneity and model specification
4.1.1.1 Endogeneity test

As mentioned previously, there is an endogeneguydswhen analysing the
effects of microfinance. The determinants of micrahce participation such as age,
education level and asset level also determinehthesehold welfare. The test for the
endogeneity of microfinance participation is cortédcby the Wu-Hausman test using
the artificial regression approach. The advantafy¢his test is that it can avoid the
popular non-positive definite problems associatdth Winite sample data (Bauret al,
2003).

The test results for all household welfare indicsatanly ranged from 0.04 to
0.48, suggesting the null hypothesis (i.e., actessicrofinance is exogenous) could not
be rejected (see Table 5). The test results coafirthat the quasi-experimental survey
has eliminated the self-selection issues sinceicgaation in microfinance is only
available for eligible households. The exogeneityaccess to microfinance services
means that it is possible to use standard regress$i®., ordinary least squares, Tobit and

Probit) in the effectiveness analysis.
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Table5: Test for endogeneity of participation in microfican

Outcome variables Wu-Hausman test

Test-statistics F(1,451) p-value
Total income 0.040 0.841
Average income 0.040 0.841
Income per adult equivalent 0.044 0.833
Total expenditure 0.492 0.483
Average expenditure 0.492 0.483
Expenditure per adult equivalent 0.476 0.491

4.1.1.2 Mode specification test

As mentioned previously, this study used a quapegrental survey
approach to mitigate the possible biases in migarfte effect analysis due to the non-
random program placement issue. Despite selectabgvant control and treatment
villages with this specially designed survey, bgsnly eliminated if the order in which
eligible villages joint microfinance programs imd@m. If this is the case, the village
characteristics specification of equation (13) barestimated efficiently and consistently
using ordinary least squares (OLS). If the orderwihich eligible villages receive
microfinance services is not random, OLS may previdconsistent estimates for
equation (13) using village characteristics speatfon. The inconsistency is due to the
possible correlation between the availability ofcrofinance (i.e., proxied by the
treatment variabl@; because almost all eligible households join mioarice programs)
and the error termzf), which includes some unobservable village charestics. If
village V; was replaced by a set of village dummy variabiegresenting a village fixed-
effect model, it should capture all (observable andbservable) characteristics within
each village, leaving only random errors capturgdup Therefore, equation (13) will
provide consistent estimates with the village-fixatécts specification, regardless of the

order in which villages received microfinance seegi.

One concern with the village fixed effect modethat it may be inconsistent
with censored dependent variables unless it hasga humber of observations per fixed

effect unit. Particularly, the Monte Carlo evidenpeovided by Heckman (1999)
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suggested that with eight observations or morefiged-effect unit, the inconsistency
issue would be insignificant. In this study, thenier of observations in each village

vaied from 15 to 20, which is ample for fixed vgkxeffects models.

The Hausman-like specification test can be useatktermine whethef; and

M are correlated. The test statistics, which have® alistribution, are calculated as
(Bee = Boc) (Zre—2Zve) (Bre— By wherefe and Sic are the coefficients and subset

of the covariance matrix of the fixed effect mod&l: and 2yc are the matching set of
coefficients and the respective subset of the c¢amee matrix of the village
characteristics model. If the null hypothesis ofcoorelation between the error terms and

the regressors is rejected, the fixed effect madpteferred.

Applying the original Hausman specification testhie data revealed that the
difference of the covariance matrix of the two mleds not positive definite, and hence,
the test statistics are undefined. This issue igeggommon in empirical research with
finite samples, and could violate the assumpticat thne estimator is asymptotically
efficient. This issue was overcome using the gdisec Hausman test proposed by
Weesie (1999) and extended by Creel (2004), whecthyr calculated the covariance
matrix of the two alternative estimators using gahged method of moments with the
combined moment condition8. With the survey data, the generalised Hausmaniges
equivalent to the adjusted Wald test for the etpali common estimators between the
village-fixed effects and the village charactedstmodels! If the common parameters
of the two models are similar, we can argue thatuilage characteristics models be
preferred as it can examine other determinants icfafinance effectiveness such as
prices, location and infrastructure. The test tsstdvealed the null hypothesis (i.e., the

common coefficients of two models are similar) wegcted for all household welfare

' More details, see Weesie (1999) and Creel (2004).

Y In particular, the Wald statistics is adjusted (ds- & + 1)W /(kd) O F (k, d-k+1), where W is the
standard Wald statisticd,is the total number of PSUs minus the numberratatk is the dimension of the
hypothesis test. In this study, we have 25 PSUs, (iillages) with two strata (i.e., eligible ankligible
households) in each village, hence the total PSU)j andd=50-2=48. The dimension of the hypothesis
k= 16, which equals the numbers of common coeffisief the two models. Therefore, the adjusted Wald
test statistics is defined at F(16, 48-16+1)=F(2p&Korn and Graubard, 1990; Stata Corporatio)320
p.97).
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indicators (see Table 6). Therefore, the villagedi effects model is preferred because it

has the ability to produce consistent estimates.

Table 6: The generalised Hausman specification test

Welfare indicators Test-statistics: F(16,33) p-value
Total income 2.460 0.014
Average income 2.460 0.014
Income per adult equivalent 2.450 0.014
Total expenditure 3.240 0.002
Average expenditure 3.240 0.002
Expenditure per adult equivalent 3.250 0.002

4.2 EFFECTS OF MICROFINANCE

This section presents the empirical results oneffects of microfinance on

income and consumption of households, and povedyation.

4.2.1 Effects on household consumption and income

Effects of microfinance services on income and uoomgion per adult
equivalent was analysed using village fixed-effeegressions, taking into account
components of the survey design (i.e., sample weigBUs, strata). Regressions with
survey data differ from standard regression in swegays. For example, sample weight
was used to estimate parameters of interests sdhiaoefficients of survey estimates
will be the same as those obtained from weightedtlesquares. However, the main
difference between the survey regressions and atdrmégressions is the estimation of
variances of the estimates. Regressions with sudetg compute variance of the
estimators using two main approaches, namely Tdylearization (Huber, 1967; Kish,
1995), and through replication techniques such aanice repeated replications (Kish,
1969), balance half-sampling (McCarty, 1969), Jadek(Krewski and Rao, 1981), and
bootstrap (Rao and Wu, 1988). Comparison of altermanethods to calculate variances
in survey analysis conducted by Kish and Frank8¥74) and Shao (1996) showed little
difference. Therefore, we used the Taylor linediira approach because it is less
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computational intensive and able to produce robsinates using the sandwich variance

method.

Microfinance effects on income and consumption guiult equivalent using
village fixed effects model are presented in Tabl# can be seen that the log of duration
(i.e., number of months in microfinance) suggested NMPs created positive effects on
income and consumption of member households. Effieechcome is larger than that on
consumption, suggesting that most member houselsoladsentrated more on improving
income than consumption. One reason for this is ti@st NMPs surveyed, encouraged
loans for production rather than consumption. Iditoh, the regular practice of savings
through compulsory accounts may make member holdshoore cautious about

increasing consumption.

Table 7: Effects of microfinance on income and consumption

Independent variables

Income per adult equivalent

Consumption per adgltiealent

Coef. t-ratio Coef. t-ratio
Log of duration 0.185 0.241 0.072 0.080
Log of duration squared -0.035 -0.329 -0.009 -0.071
Participating villages 0.241 1.243 0.281 1.332
Eligible households -0.116 -1.324 ***.0.455 -4.221
Log of dependency ratio 0.054 0.961 0.044 0.978
Log of household size ***.0.432 -3.811 ***-0.513 665
Log of land ***(),255 4.898 ***(),162 5.104
Log of capital **%(0.270 5.380 **%(),132 2.455
Log of labour education ***0.366 2.898 ***0.275 33
Log of age ***0.395 2.713 ***0.405 4.324
Female-head households *-0.134 -1.690 **.0.144 82.1
Shock -0.076 -0.880 0.036 0.619
No dependent dummy 0.202 0.805 0.110 0.468
No land dummy **x1.204 3.269 0.292 1.011
No duration dummy 0.229 0.168 0.078 0.047
Constant 1.430 0.907 **4.112 2.306
R-squared 0.544 0.631

Note: *** ** and * represent 99, 95 and 90 perdesignificant level, respectively. Village dummiesre

dropped to reserve space. Variables with zero \sahre treated using the approach of Battese (1997)
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The estimated coefficients, which represent elgistsic in this log-log
regression, suggest that a ten percent increasénofinance duration lead to increase in
income and consumption of 1.85 and 0.72 percespedively. Since the mean of
duration in microfinance is 50 months, a 10 perdeatease in duration (i.e., 5 months),
lad to an increase of income per adult equivaléit8%* 4,266 = VND 78,921 (about
$US 5.0), while the relative figure on consumptipar adult equivalent is 0.72%*
3,161=22,759 VND (about $US 1.5).

The sign of log of duration squared is negative bmth the income and

consumption sides, suggesting that the marginaceff microfinance decreases over

time. For example, the marginal effect of inco%\%‘—j*% =0.185-2%*0.035In¢, Wheret
n

is the number of months in microfinance, and income per adult equivalent. Since t
and Y are positive, this suggests that when theatour in microfinance equals
el0-1852°0.035. 14 months, the marginal effect will be zero. Omegible interpretation is
that the contribution of microfinance services camtcates more on smoothing rather than

increasing the income and consumption levels.

One reason for the modest contribution of micraft®is its relatively small
size, compared to the total income or asset of ¢toald. The average loan size from
microfinance programs is VND 700 thousand, accognfior only 5 percent of the
average household income (i.e., VND 14.5 milliofh)neember households. Therefore,
significant contribution of microfinance to hous&hadncome may be an ambitious

expectation.

The eligibility dummy variable has a positive sigmile the sign of the
participating village dummy is negative, suggestthgt participating villages have a
higher average income while eligible householdseh&wer levels of income and
consumption. Due to the dummy nature of these blasa they can be interpreted as the

percentage of difference between the two groupswraggd by those dummies, after

' The mean of income and consumption per adult etpiv of member households is 4.3 and 3.2 VND
million per year, respectively.
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controlling for household characteristics. For epdanthe average log of income per
adult equivalent in participating village is 24 pent higher than that of non-participating
villages. Meanwhile, the log of income per adultieglent of eligible households is, on
average, 11.6 percent lower than that of ineligitwaseholds.

The magnitude of the eligibility dummy variablelasger (in absolute values)
on the consumption side, suggesting that eligibteiseholds have more modest
consumption bundles despite their income beingbeatoo far behind other households.
This finding supports the theory that the poor me risk-adverse, and hence, eligible
(i.e., poor) households in microfinance programy egaply a more modest consumption
bundle to save some resources as a precaution. Wdowsqueezing consumption too
much may dampen future income due to a decreageramfuctivity (i.e., ill heath,
malnourished) and lack of investment, making mdghe poor trapped in the circle of

poverty.

Income and consumption per adult equivalent wastdar households with
a high dependency ratio and larger household sztha log of dependency ratio and
household size have negative signs. Since the depew ratio was defined as the ratio
of dependents over labourers, households with & ldgpendency ratio may have
relatively lower labour productivity as more timedaresources are required to serve their
dependents. Since the household size is posito@ielated to the number of labourers,
we dropped this variable to avoid mitigating thieets of colinearity, but household size
can be used as a proxy to examine the contributidabour® Therefore, it was surprise
that households with more labour have a lower ircaand consumption per adult
equivalent. However, at the household level houskeb@e, and hence, labour have
positive and significant contribution to income andnsumption as expected. One
possible reason for this behaviour may due to thenishing marginal return to labour,

hence, households with more labour can achieveghehiproduction level but the

'° The correlation coefficient between labour anddetwld size is 0.5 with a 99 percent significamele
We tried to include both variables and the resws what both were insignificant while it was sigraht
when dropping one variable. We kept household simee it can be used as a proxy for household
production scale, especially when some dependeatsabilised in production activities.
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average output may decrease. In addition, agri@llfproduction is highly seasonal, thus
the average return may be lower for large famiuben it is difficult to find off-season

employment.

The coefficient of production land is significantiyd positively related to
income and consumption, confirming that land is phienary input of rural households.
Since most rural households are involved in agcal production, it is reasonable that
having more land could generate higher income amdumption. The magnitude of this
variable is relatively high, and is only slightlsks than that of physical capital but it still
shows an inelastic response to income and consompin particular, a one percent
increase in production land can lead to 0.26 pérncenease in income and 0.16 percent
increase in consumption per adult equivalent. Oossiple reason for the modest
responses of the production inputs to income amgwaption may be due to the lack of

knowledge of how to exploit inputs effectively.

One important input for rural households was phaisiapitaf®, which have
positive and significant effects on per adult eglent income and consumption. One
possible reason is that physical capital is a pcbdn input, and hence, its contribution
income more direct than that to consumption. Desghie magnitude of the physical
capital was higher than that of production landreinained quite inelastic as a one
percent increase in physical capital lead to onl§.2¥ percent increase in income per
adult equivalent. One possible reason may be dtleeteelative small production scale of

rural households in Vietham, hence, machinery neayrxer utilised.

The two proxies for human capital, namely the ageraducation of labour
(representing knowledge), and age of householdshéagresenting experience) have a
significant and positive contribution to income aodnsumption of households. The
positive contribution of labour education suggested households with a more educated
labour force may have a higher capacity or abtlityearn and apply new skills, which

%0 The physical capital in this study is measuredhsy estimated current value of production equipment
(e.g., oxcart, tractor, threshing machine, and sHastock (e.g., bullock and sow), and transpoeans
(e.g., motorcycles and bicycles). The evaluatiorcagiital stock was conducted by counting capitatist
items at the household survey and price informatmtected from the survey with village heads.
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can lead to an improvement of income and consumpiibe positive coefficient of the
age variable is also explainable since the avesggeof a microfinance member in this

study is 40, which is around the middle of the npystuctive age.

The dummy variable for female head households kgative and significant
coefficients, which is as expected since thoseofien disadvantage households such as
single mothers, widows, divorcees or householdh males employed frequently in off-
farm activities. Female headed-households oftek kdficient labour, an important

input for most agricultural production activities.

The shock dummy variable is not significant althoutg signs (i.e., negative
on income and positive on consumption) are as eéggetélouseholds suffering a shock
within 12 months of the survey seem to have a rgoluén income and an expansion in
spending (although not significant and with a snma#ignitude). This suggests that the
nature of most shocks resulted in a sudden incredsspending such as increasing
medical bills due to sickness or reinvestment itedaprojects. Although these shocks
also lead to a reduction of income, its significafiécts on income may take a little while
to occur (i.e., this survey only covered income aaodsumption in 2003 while shocks in
this year may lead to reduction of income in 20@4)other possible reason is that most
households encountered minor shocks, which creatgnificant impacts to income and

consumption.

It is expected that the Battese (1997) dummy fouskbolds with no
dependents received a positive sign since they hawe labour with a possible higher
productivity to generate more income, and hencenjoy a higher level of consumption.
However, it is against our expectation as househweldh no production land have a
higher income and consumption per adult equival®ne possible reason is that

households with no arable land did not participatagricultural production but focused
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on non-farm activities such as small trading andises, which often have a higher and

more regular cash return than small-scale agri@llproductiof™.

The dummy for households that did not participatenicrofinance programs
was positive but it did not have much intuitiveeirgretation. In essence, it represents the
average income and consumption of households inpadicipating villages (both
eligible and ineligible) together with ineligibl@baseholds in member villages. Therefore,
the result of the averaging is uncertain sinceigitde households are often wealthier

while eligible but not participating households gemerally poorer.

We also examined effects of microfinance on maimsocoption items,
including education, food, health care, entertaimingd social affair (e.g., donation to
charities and purchase gifts for weddings). Thaultesshowed that participating in
microfinance increased spending for education, feodertainment and social affairs but
the spending on health care decre&eBince health spending in this study referred
mainly to the purchase of medications and paymiemtdoctor visits, a decrease of this
item could be interpreted as having better healthough none of the relationship
between access to microfinance and major consumpiiems was statistically
significant, it still showed a positive picture thmicrofinance services may create desired

effects on household welfare (see Table 8).

Other important determinants of these consumptems are household size,
education of labour and the age of household heagmarticular, larger households seem
to have higher spending on essential items sudiocas education and health care but
more restrictive on luxury items such as entert@ninThe physical capital also provides
an interesting interpretation in that the relatyvether households pay more attention to

entertainment rather than education.

2L To sketch the production scale of householdsisgtudy, recall that the arable land per persos ovdy
1200 square meters, on average.

2 These consumption items were only estimated ahthisehold level because we know in advance that
some items were only consumed by certain groups @ducation spending were often for children &vhil
social affairs spending are mainly for men) butsbevey did not collect detailed information on denby

age groups.
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Table 8: Microfinance Effects on main consumption items

Variables Education Food Health Entertainment Social affair
Log of duration 1.927 0.648 -0.833 4.381 0.142
Log of duration squared -0.178 -0.096 0.162 -0.604 -0.043
Eligible villages ***1.879  **-0.346 *1.115 ***3.045 ***2.469
Eligible households 0.137 ***-0.436  ***-0.932 -0.636 -0.461
Log of dependency ratio ***(0.695 -0.006 0.231 *0.454 0.033
Log of household size **x2,127 ***0.299 *0.860 -0.764 0.065
Log of capital 0.050 *0.068 0.224 **(0.846 0.040
Log of labour education ***] 877 0.137 ***0.869 -0.275 0.519
Log of land *0.298 0.052 0.078 0.243 ***(),369
Log of age 1.305 ***0.383 -0.131 **x1.697 ***1.519
Gender 0.003 -0.037  **-0.921 -0.761 -0.385
Shock -0.249 0.099 ***1.096 0.331 -0.052
No dependent dummy 1.052 -0.011 1.517 1.548 0.335
No land dummy 0.690 0.203 0.381 -2.720 -0.034
No duration dummy 5.227 0.928 -1.597 7.782 -0.314
Constant ***.17.828 ***4.719 -0.252  ***.24 240 -4.619
R-squared 0.443 0.559 0.310 0.406 0.231

Note: *** ** and * represent 99, 95 and 90 perdenignificant level, respectively. Village dummy
variables are not reported. Variables with zeroued are treated using the approach of Battese (1997

4.2.2 Effects on poverty reduction

The relationship between access to microfinanceraidence of poverty can
provide additional useful information. Probit regg®mns are suitable for estimating
effects of microfinance on the poverty status ofigeholds. In order to test for the
sensitivity of findings with different choices obyerty lines, three measures of poverty,
namely the national poverty lifie the participatory wealth ranking (PWR)and the

international “one dollar a day” poverty line, agplied. It can be seen that the national

23 At the time conducting this survey, the nationaverty line was VND 100,000 per person per month fo
rural areas, which is about 20 US cents per pepsomlay.

4 This poverty line is measured in a relative sewitd judgements from various criteria such as food
sufficiency status, housing condition and amountaofl. Generally, it may be a little bit higher rthéne
national poverty line as NMPs tried to serve pooudeholds ineligible for loans from the Vietnam Ban
for the Poor (i.e., those under national poverig)i
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poverty line covers the extreme poor, the PWR ia little bit wider because it takes
into account other aspects of poverty such as hgusind the international poverty line

covers almost all households surveyed.

With the survey data pseudo likelihood estimatoes @sed instead of true
likelihood estimators, and therefore standard sies like pseudo R-squared or
likelihood ratio tests are no longer valid (Statarfioration, 2003, p.28). In essence, the
point estimate from the pseudo-likelihood estimatera weighted log likelihood of the
standard maximum likelihood approach. With survatadthe weighted likelihood is not

the distribution of the sample, and hence, it isthe true likelihood.

Table 9: Microfinance and poverty incidence

National poverty line International poverty line

PWR poverty line

Independent variables (about $20 cents/day) ($1US/day)

Coef. t-ratio Coef. t-ratio Coef. t-ratio
Log of duration -2.131 -1.062 *-3.615 -1.907 *5.264 1.711
Log of duration squared 0.359 1.160 *0.498 1.706 **.0.793 -1.965
Member villages **.1.201 -2.053 -0.291 -0.298 -1.122 -0.117
Eligible households 0.305 0.897 **-0.691 -2.148 0.086 0.166
Log of dependency ratio -0.157 -0.732  -0.038 -0.171 -0.205 -0.703
Log of household size ***1.018 2.339 -0.169 -0.506 ***2 024 2.764
Log of land *-0.363 -1.670 -0.030 -0.180  ***-0.642 -3.244
Log of capital ***.0.426 -3.095 ***.1.644 -6.743  ***.1.662 -3.000
Log of labour education ***.1.199 -2.691 ***-1.121 -3.030 -0.544 -0.997
Log of age -0.554 -0.953 *-0.715 -1.842 -0.911 -1.112
Female-head households *0.549 1.837 0.152 0.416 *0.982 1.660
Shock 0.120 0.382 0.182 0.791 0.226 0.546
No dependent dummy -1.192 -1.196 -1.331 -1.020
No land dummy -0.119 -0.086  ***-3.510 -2.663
No duration dummy -3.046 -0.909 ***-7.796 -2.491 7.563 1.272
Constant **x12.738 2.376 ***28.919 5.860 ***22.726 5.598

Note: The significant levels of the estimates &t&; ** and * represent 99, 95 and 90 percent sifjoant
levels, respectively. Zero values are treated uSiagese (1997)'s method. The dummy variablesdy z
values of the dependency ratio and arable land vegopped in the Probit regression with the national

poverty line because of perfect multi-colinearity.
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Results of Probit estimates presented in Tableo®vet that the probability
of a household being poor was reduced by lengtheofiuration in microfinance when at
the level of the national and the PWR poverty linescontrast, the probability for a
household in the international poverty line inceshssignificantly with the time in
microfinance programs. A possible reason is thatr pmuseholds (using the national or
PWR poverty lines) may have improved their livingponditions by accessing
microfinance but the improvement still left themden the international poverty line.
Therefore, the number of poor clients under therivdtional poverty line increased

significantly due to the raise in number of membersMPs.

The log of duration squared of all three regressisuggested the expected
behaviour that poverty reduction effects of mianafice services is decreasing over time
while the rate that poor households shifted froealdo international poverty lines was
decreasing. Similar to the log of duration, thigtienship was significant only when the
PWR and international poverty line were used.

It is interesting that the dummy variables for membillages recorded an
expected negative sign since poorer villages gehigher priority in receiving
microfinance services. As expected, after receivimgrofinance services the average
poverty rate in member villages decreased. Thetivegand significant estimates on the
eligible household dummy under the PWR poverty limeagainst the expectation as
NMPs target poor households. This may be due tosthigective nature of the PWR
poverty line, making it difficult to compare villag. Therefore, the average value of the
PWR ranking across villages may not provide mudtitiwe interpretation. However, the
national poverty line shows an expected behavioat ¢ligible households have a higher
probability of being poor but this relationshipnigt significant.

The estimates for the dependency ratio and houdediné received counter
intuitive signs. The negative sign of the depengleratio suggests that those with a
higher dependency ratio have less probability ohdpgoor while households of larger
size, which also mean having more labour, havegaifgiantly higher chance of being
poor unless evaluated by the PWR line. It is pdssibat small size households with

workable dependents can organise their labour usege efficiently, and hence, lower
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the chance of being poor. Large household sizesitgehaving more labour, may not be
as efficient given the highly seasonal nature oifcagfural activities and the shortage of
off-farm employment opportunities in remote ardasaddition, the use of labour in rural
households may be sub-optimal due to the difficaftgxpanding the production scale by
investing in new technologies or purchasing moral lée.g., poor households often lack
sufficient capital for big investments while tragitand is not a common practice in rural

Vietnam).

Land and physical capital have strong and sigmtficafluences on the
probability of being poor for households that aneler all three poverty lines. However,
the magnitude of physical capital is greater thaat bf production land, suggesting that
having more land can be efficient in escaping ex&rgooverty but investing in physical

capital is a better way to go above the higherilpogerty lines.

Other household characteristics such as educafidetoour, age and sex of
household heads, and the exposure to shocks hawecter influences on poverty
reduction. The log of labour education suggested tiouseholds with a more educated
labour force,ceteris paribus can have a lower probability of being poor buisth
relationship was only significant at the national@WR measures. The log of age of
household heads suggests that households havehasse of being poor if they were
headed by more mature persons but the significaraseonly at the PWR poverty line.
The dummy variable for female-headed householassiisws the expected positive sign
for all three poverty measures as they are oftsad¥iantage households. The shock
dummy variable has a positive sign, although ngnificant, in all three measures of
poverty. It is possible that shocks encounteredhdnyseholds surveyed, on average, are
not big enough to create significant influences.

The Battese (1997)'s dummy variables for househwaitts no dependent and
no land suggested that these households haveHasse of being poor under PWR and
the international poverty line (it was dropped unte national poverty line because of
perfect multi-colinearity). Despite the internat&moverty line being too high for many
poor households to achieve, the significant lowebgpbility of being poor under this line
for households with no land may be possible. Tlasaa for such a belief is that most of
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the households with no productive land were invalireoff-farm activities, which often
generate much higher income than agricultural pebdn. The dummy for non-
participating households (i.e., duration is zetmgest that they have a higher probability
of being poor under international rather than theal poverty measures. However, this
variable did not provide much intuitive interprédat since it is the average of the three

groups that have not participated in microfinanceypams.

5. CONCLUDING REMARKS

This paper has presented the analysis of the sffettmicrofinance on
household welfare. An analytical framework wasadtrced to identify main factors that
may influence microfinance effectiveness. Althoutiiere are still several ways to
analyse microfinance effects, we choose the reigresspproach because it suited the
time and resources and information available irs study. Particularly, we focus on
analysing effects of microfinance to the househwmldome and consumption. The
analysis was conducted using a quasi-experimentaleg, which aims to compare
welfare of microfinance members with that of howddh of similar characteristics. The
endogeneity test suggested that our quasi-expetiswgney have made the access to
microfinance exogenous, and hence, standard régmetechniques can be applied. The
generalised Hausman test, however, showed thabrther in which eligible villages
received microfinance may not be random, thus, llga fixed-effect model was

preferable as it can provide consistent estimagardless the order of receiving services.

The contribution of microfinance to household wedfavas very modest. For
example, a one percent increase in the duratiomiofofinance membershigeteris
paribus leads to only 0.19 percent increase in income @@d percent increase in
consumption per adult equivalent. Perhaps, thelgmnaportion of microfinance loans,
compared with the total loans and total income otideholds, has constrained its
contribution. A closer examination at main consuoiptitems revealed that access to
microfinance services has made the spending onaéida¢ food, and entertainment

increase whilst payment for medications and doaerseased.
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There is also evidence that participating in micrafice has significantly
contributed to the reduction of poverty using tlaional standard, which is about US 20
cents per person per day. However, a possiblepi@gtion that poverty incidence
increases with the duration of microfinance whea ititernational poverty line is used
although this finding is not statistically signdict. One possible explanation for this
behaviour was due to the modest contribution ofrofiicance to household income, it
could not lift them over the international povelitye but it could be sufficient to help
them get over the level of poverty under the natiegtandard.
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