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1. Introduction

Over the past 30 years, microfinance practitioners and policy-
makers have gravitated towards the view that targeting women in
microcredit programmes is the most effective means to deliver
wider social benefits. Providing women access to credit, it is argued,
would strengthen their bargaining position within the household,
and women are more likely than men to spend resources in ways
that benefit the entire household (Armendariz de Aghion and
Morduch, 2005; Khandker, 2003; Pitt et al., 2006).

Indeed, there exists a large body of evidence which shows that,
controlling for total household resources, increasing resources in the
hands of female household members has a greater impact on family
welfare (Thomas, 1990, 1994; Lundberg et al., 1997; Thomas et al.,
2002; Duflo, 2003). And bargaining models of the household with
non-cooperation or divorce as the threat-point would lead to the
same prediction if women are assumed to have a stronger preference
than men for family-related goods (Bergstrom, 1996; Lundberg and
Pollak, 1993). However, making predictions about the potential im-
pact of microfinance on the basis of this theory and evidence is far
from straightforward: while women may readily keep control over
cash transfers, access to credit necessarily triggers a complex deci-
sion-making process – including decisions about whether to partici-
pate in a credit programme, how to invest the loan, and how to
divide the proceeds of the investment – in which household members
have the incentive to make strategic choices to protect their individ-
ual welfare. This complexity is also highlighted by congruent evi-
dence that many women borrowers relinquish the use of their
loans, in part or in whole, to their spouses (Goetz and Gupta, 1996;
Kabeer, 2001; Ngo, 2008; Rahman, 1999).

In this paper, we develop a theoretical model of household pro-
duction, bargaining and credit to analyse how access to microcredit
would affect intra-household decision-making and welfare and, in
particular, identify conditions under which female household mem-
bers are most likely to benefit. Our main interest is in patriarchal so-
cieties where social normsmay impose strong restrictions on the type
of productive activities a married woman may undertake. Therefore,
we distinguish between three types of productive activities for men
and women: (i) activities which a household member may carry out
autonomously, (ii) activities which, given traditional gender roles,
would require the active cooperation of both spouses, and (iii) activ-
ities which conflict with socially defined gender roles such that one
would be willing to engage in them only after he or she has exited
the marriage and gained pariah status within the community.

We show that access to microfinance can lead to a variety of out-
comes for intra-household decision-making and welfare depending
on initial conditions, consistent with ethnographic accounts of the
impact of microcredit programmes on poor households (Kabeer,
2001; Rahman, 1999). A woman with few skills to carry out an pro-
ductive activity that is sanctioned by socially defined gender norms
is unlikely to experience an increase in bargaining power within the
household from access to a credit programme. On the other hand, a
powerment, J. Dev. Econ. (2011), doi:10.1016/
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woman who has sufficient skills to invest the loan profitably in an au-
tonomous activity may have her husband veto the loan, or appropri-
ate it for his own use, to retain his own bargaining power. We identify
two instances in which a woman is most likely to experience an im-
provement in welfare; namely, when there is scope for investing
the loan profitably in a joint activity, and when a large share of the
household budget is devoted to household public goods. The reason
is that under either of these conditions, an investment in a household
activity causes a comparatively small shift in intra-household bar-
gaining power, and therefore household members are less likely to
exercise a veto or appropriate a loan to preserve their future bargain-
ing position. We also identify a situation – namely, when a household
member's welfare under non-cooperation is low compared to that
from exiting the household – when access to the credit programme
may actually weaken his or her bargaining position.

A number of recent papers in the literature have used theoretical
models of intra-household bargaining to analyse household choices
regarding the control and use of microcredit loans. Ligon (2002)
showed, using a framework of dynamic household bargaining, that
even if a woman is able to invest a loan profitably in an autonomous
activity, her bargaining position in the household may be undermined
if the initiative causes her income stream to become more uncertain.
In this case, she would be better off handing over the loan money to
her husband rather than investing it herself. Van Tassel (2004)
showed that relinquishing control of a loan can be a way for a
woman to ensure that her husband helps to repay the debt and there-
by secure access to future credit in the event that the current loan
project fails.

The key innovations in our theoretical framework compared to
these contributions is the introduction of a sphere of joint production,
and the incorporation of household public goods into the model.
Allowing households to vary in terms of the scope of joint production,
and the share of expenditures on household public goods, leads to the
afore-mentioned predictions of heterogeneity in impact; and enable
us to formally identify the conditions under which women are most
likely to benefit from access to such programmes in patriarchal soci-
eties. Our characterisation of the role of joint production in household
bargaining is anticipated by Kanbur and Haddad (1994). However, to
our knowledge, the implications of these results for microfinance pro-
grammes have not previously been considered; furthermore, we pro-
vide a generalisation of the results in Kanbur and Haddad (1994).

Our assumptions relating to the different spheres of production
within the household are motivated by ethnographic studies which
indicate that the scope for women to invest capital in purely autono-
mous activities is often circumscribed by gender norms that delineate
the division of labour and responsibilities between men and women
in the household and the wider community (Johnson, 2004; Kabeer,
1998, 2001; Mayoux, 1999; Rahman, 1999). In particular, social con-
ventions and gender norms regarding the division of labour may
oblige women to remain near the home to take care of children, or
restrain their ability to travel to markets.

Limitations on women's self-employment opportunities within
socially prescribed gender norms have been widely documented.
For example, in Bangladesh, where the practice of purdah puts con-
siderable limits on women's mobility in the public space, women
who invest their loans in their own activities remain bound to
home-based activities (e.g. poultry or milk cow rearing) in line with
traditions stipulating that these activities are managed by women.
Loans used by men and women in joint enterprises also retain the
same gender structure, for example with women making puffed rice
or sweet, which are then sold by their husbands (Anderson and
Eswaran, 2007; Hashemi et al., 1996; Kabeer, 1998).

Our focus on cooperation in the household also echoes recent con-
cerns about the consequences of excluding men in microfinance
(Armendariz de Aghion and Roome, 2008) or health (Mullany et al.,
2005) programmes, when their participation is important for
Please cite this article as: Ngo, T.M.-P., Wahhaj, Z., Microfinance
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programme success; and evidence that household enterprises that
are managed with the cooperation of both spouses are more likely
to make efficient use of capital injections (de Mel et al., 2009).

The model on household production, bargaining and credit is de-
veloped and analysed in Section 2 of the paper. In Section 3, we illus-
trate the model's predictions using numerical simulations and by
drawing on ethnographic studies of the outcomes of microcredit pro-
grammes. Section 4 concludes with further discussions of our theo-
retical results.

2. A model of household bargaining, joint production and credit

Imagine a household consisting of a husband, h and a wifew. They
can engage in production in a number of different activities, repre-
sented by the set S. Each productive activity requires assets that are
specific to that activity – for example, a husking machine for husking
paddy – and so we represent household assets by a vector k=(k1,..,
kS), where ks is the value of assets specific to activity s. Each activity
also involves performing various tasks that, because of the prevailing
gender-related norms, can only be performed by a man, while others
can only be performed by a woman. Therefore, a unit of effective
labour by the husband in an activity is not equivalent to a unit of
effective labour by the wife, and output depends on the specific levels
of each. Each spouse is endowed with one unit of labour per period.
Formally, output in activity s is given by

ys ¼ gs ks; lsð Þ
ls ¼ γs lhs

� �θs lws
� �1−θs

where ls
h, lsw measure the labour input by the husband and the wife,

respectively, in activity s. The parameter θs captures the relative im-
portance of male and female labour, and γs the combined skill level
of the couple, in the activity concerned. We assume gs(.) is weakly in-
creasing and concave in both inputs.

Since we wish to examine the effects of credit on bargaining and
cooperation within the household, we consider the case where the
household has three productive activities: S ¼ m; f ; cf g; θm ¼ 1; θf ¼
0; θc∈ 0;1ð Þ (the letters stand for ‘male’, ‘female’ and ‘cooperative’).
Thus, the husband and wife can undertake production independently
in activities m and f respectively, but some labour input from both is
required for positive output in activity c.

The husband and the wife have control rights over the output
from activities m and f respectively. Either spouse may have full con-
trol rights over output in activity c, without affecting our analysis:
under non-cooperation, the spouse without control rights would re-
fuse to provide labour for this activity, and thus output would equal
zero. Therefore, in the absence of an agreement about the allocation
of labour and expenditures, each spouse devotes all her labour to
her own activity. The resulting autarkic incomes are given by
ya
h=gm(km, γm), yaw=gf(kf, γf).
Although h andwwould also engage in autonomous production in

the event of divorce, their incomes in this case need not correspond to
their autarkic income levels. This is because social norms may impose
(or relax) constraints on the types of assets that they can control and
the types of activities they can undertake within a marriage. There-
fore, we represent income levels following divorce by a different set
of variables, ye=(yeh, yew).

At the end of production, total household income is given by
y=∑ s∈ Sys (we assume, for ease of notation, that each output has
a price of 1). The income can be spent on a private consumption
good for either spouse or on one of two household public goods. We
denote by x=(xh, xw, q1, q2) a consumption bundle for the household,
where xi is the level of spending on person i's private good and q1 and
q2 are the levels of spending on the household public goods.
and gender empowerment, J. Dev. Econ. (2011), doi:10.1016/
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Adopting the notion of ‘separate spheres’ in consumption expen-
ditures introduced by Lundberg and Pollak (1993), we assume that
decisions related to expenditures on the public good q1 falls within
the husband's traditional sphere of responsibility so that “in the ab-
sence of a cooperative agreement, the husband decides unilaterally
on the level of q1 consumed by the household” (Lundberg and Pollak,
1993; page 997). In a similar fashion, the public good q2 falls
within the wife's traditional sphere of responsibility. Thus, under
non-cooperation, the husband decides how to allocate his autarkic
income yah on the goods xh and q1 and the wife decides how to allocate
her autarkic income ya

w on the goods xw and q2.
The preferences of the household members are represented by the

utility functions Uk(xk, q1, q2), k=h, w, where Uk(.) is increasing and
strictly concave in each of its arguments. For certain results, we
shall impose additional structure on the utility functions as follows:

Assumption 1. Uk(xk, q1, q2)=αk(xk)ρ+β1k(q1)ρ+β2k(q2)ρ for
k=h, w, where αk, β1k, β2kN0 and αk+β1k+β2k=1; 0bρb1.

Under Assumption 1, the utility functions represent the same
underlying preferences as a constant-elasticity-of-substitution (CES)
utility function.

2.1. Bargaining

To model the process whereby the couple reach an agreement, we
make use of the household bargaining game proposed by Bergstrom
(1996) and Kanbur and Haddad (1994). The husband and wife can
propose an allocation of labour and consumption expenditures in al-
ternate periods, which the spouse can then accept or refuse. If an offer
is accepted, it becomes the standing agreement according to which
resources are allocated within the household thereafter, unless it is
rejected by the spouse in a subsequent period. When there is no
standing agreement, the spouses allocate labour and spend their in-
comes independently. In addition, either spouse i may choose to
walk away from the marriage in any period (before production
takes place), in which case he or she would receive the income ye

i in
each period thereafter (once the marriage has broken down, there is
no scope of renegotiation possible). Formally, within each period,
the bargaining process involves three stages as follows:

Stage 1: If there was no agreement in place in the previous period,
then the current offerer can propose an allocation of labour
lhs ; l

w
s

� �
s∈S and a consumption bundle x. This then becomes the

‘standing offer’. Alternatively, the current offerer can choose to
exit the marriage at this stage.
Stage 2: If there was an agreement in place in the previous period
or a standing offer, then the spouse of the offerer must choose
whether to (continue to) accept or reject it. If the offer or agree-
ment is rejected, there is no agreement for the remainder of the
period. If it is accepted, then there is an agreement in place corre-
sponding to the ‘standing offer’ or previous agreement. Alterna-
tively, the spouse can choose to exit the marriage at this stage.
Stage 3: If there is an agreement in place, then resources are allo-
cated according to the agreement. If not, then the spouses individ-
ually choose to allocate labour across productive activities, and
spend their autarkic incomes within their separate spheres.

2.2. Access to credit

We now introduce a microcredit programme into this environ-
ment, in order to examine its effects on household production and
decision-making. A loan product is described by a 4-tuple L ¼
L; z;n;σð Þ where L is the size of the loan, which must be repaid, in-
cluding interest, in equal installments of z over n periods; and
σ∈ [0, 1] is the fraction of each loan installment that the husband is
Please cite this article as: Ngo, T.M.-P., Wahhaj, Z., Microfinance
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obliged to pay in the event that cooperation between the spouses
breaks down. This last parameter may be determined by the terms
of the loan, informal understanding with the bank officer, or by the
relevant social norms.

If the size of the loan is small, and investments are lumpy, say the
purchase of a cow or a plot of land, then it may well be that the loan
will be invested exclusively in one sphere of production within the
household. In the subsequent analysis, this is our working assump-
tion. The presence of a microcredit programme implies that the
household has to decide not only on the allocation of labour across
productive activities and household expenditures, but also, when a
new loan is available, on whether or not to take out a loan and, if
they do, on how to invest the loan. Therefore, we introduce two addi-
tional stages to those described earlier to model decision-making
within each period:

Stage P: If the household has access to a credit programme, each
spouse states a preference, Pi∈{Y, N} about whether or not to
participate. The household's decision is determined by the func-
tion P(Ph, Pw): {Y, N}×{Y, N}→{Y, N}.
Stage I: If P=Y, then the household receives a loan of size L; and
each spouse states a preference, Ii∈{m, f, c} about the activity in
which the loan money should be invested. The household's deci-
sion is determined by the function I(Ih, Iw): {m, f, c}×{m, f,
c}→ {m, f, c}. The new level of capital in the activity, s, chosen for
investment, becomes ks+L.

The functions P(.) and I(.)define how the household members'
preferences for borrowing and investment translate into a collective
household decision. The decision-making authority of each spouse re-
garding financial matters may depend on the cultural context, the
precise mechanism through which credit is delivered (e.g. whether
or not it is given exclusively to women) and the initial levels of bar-
gaining power within the household.

We assume that there is full enforcement in loan repayment.
Therefore, the presence of an outstanding loan lowers the disposable
income of household member i under non-cooperation to ya

i−σiz in
each period (where σ h=σ, and σw=1−σ). Also, while there is an
outstanding debt, a cooperative agreement specifies how to allocate
the total disposable income y−z. Stages P and I are followed by
stages 1–3 as defined above, except for the adjustments to disposable
income indicated here.

During the time interval that the household is obliged to repay the
loan, non-cooperation involves having to pay some part of the install-
ment out of one's own autonomous income. The cost of non-
cooperation during the time interval that the loan is being repaid de-
pends on the installment shares σ and 1−σ, and differs from that
after the loan has been fully repaid. Therefore, full repayment of the
loan will potentially lead to a shift in bargaining powers within the
household and cause any previous agreement in the allocation of re-
sources to be renegotiated.1

We assume, for simplicity, that the household has access to
only one loan. We briefly consider how the availability of repeated
loans impact upon the strategic choices of household members in
Section 2.7.

2.3. Solution to the bargaining problem

In describing steps 1–3 in the bargaining process, we have as-
sumed, implicitly, that when a couple reach an agreement, they are
able to commit to make use of the income generated from the joint
and gender empowerment, J. Dev. Econ. (2011), doi:10.1016/
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activity at the end of the production process in accordance with the
consumption bundle agreed upon. Under this assumption, any ratio-
nal proposal will involve an efficient allocation of labour resources
within the household; because an offer that involves an efficient allo-
cation of labour can always be made more attractive to both spouses
than another which does not. Thus, the total household income in any
cooperative agreement will be given by the following maximisation
problem:

y k;γð Þ ¼ max
lhs ;l

w
sð Þs∈S

∑
s∈S

gs ks;γs lhs
� �θs lws

� �1−θs
� �

subject to∑
s∈S

lis≤1 for i ¼ h;w
ð1Þ

where k ¼ km; kf ; kc
� �

;γ ¼ γm;γf ;γc

� �
. In the same manner, any ra-

tional proposal should specify expenditures that are Pareto-
efficient; because, for any consumption bundle that is inefficient, it
is always possible to find, by definition, another bundle which is
more attractive to both spouses. Therefore, given total household in-
come y, any consumption bundle agreed upon will belong to the set
x y;λð Þ : λ∈ 0;1ð Þf g where

x y;λð Þ ¼ arg max
p:x≤y

1−λð ÞUh xð Þ þ λUw xð Þ ð2Þ

and p ¼ ph; pw;p1; p2ð Þ describes the prices of the four consumption
goods. Thus, any bargaining solution can be fully summarised by the
parameter λ∈ [0, 1]. Here, λ is the wife's relative pareto weight,
while 1−λ is the husband's Pareto weight. Note that x y;0ð Þ repre-
sents the household expenditures that would result if they were de-
cided upon entirely by the husband, while x y;1ð Þ represents the
expenditures that the wife would choose on her own. In this sense,
λ can be said to capture decision-making authority or ‘say’ within
the household.

We introduce the indirect utility functions Vi y;λð Þ ¼ Ui x y;λð Þð Þ
for i=h, w to describe the utility levels obtained from a cooperative
agreement when total household income equals y and the wife's Pa-
reto weight equals λ. Furthermore, we introduce the functions
Ṽ

i
yha ; y

w
a

� �
, for i=h, w to describe the utility levels attained by the

two spouses under non-cooperation; more precisely, the payoffs
from the Cournot–Nash equilibrium when each spouse independent-
ly allocates her own autarkic income ya

i between her private con-
sumption good and the household public good which lies within her
sphere.2,3

In the absence of any outstanding loan, the bargaining problem
defined by steps 1–3 above is akin to the bargaining game analysed
by Rubinstein (1982) with the modification introduced by Binmore
(1985).4 Following Binmore's reasoning, we can show that the two
parties reach an agreement immediately and, if the time lapse
2 Formally,

V h yha ; y
w
a

� �
¼ Uh x̃ h; q̃1; q̃2

� �
and Vw yha ; y

w
a

� �
¼ Uw x̃w; q̃1; q̃2

� �

where x̃ h; x̃ w; q̃1; q̃2 provides the unique solution to the following joint-
maximisation problem:

max
phxhþp1q1≤yha

Uh xh ; q1; q̃2

� �
max

pwxwþp2q2≤ywa
Uw xw; q̃1; q2

� �

3 Note that, for the sake of brevity, we do not allow for intra-household transfers.
However, the model can be extended in a straightforward manner to allow for this
and its implications are well-understood from the work by Lundberg and Pollak
(1993). See footnote 8 for a further discussion.

4 Note that, unlike Rubinstein's bargaining game, spouses may choose to reject an of-
fer that was accepted in a preceding period. However, as noted by Bergstrom (1996), it
is never optimal for either spouse to do so. Given the stationary environment, if it is op-
timal for a spouse to accept an offer in some period t, it is also optimal to accept the
standing agreement corresponding to this offer in subsequent periods.
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between proposals is infinitesimally small, then the consumption
bundle agreed upon is given by the solution to the following problem:

λ k;γ; yeð Þ ¼ arg max
λ∈ 0;∞ð Þ

Vh y;λð Þ−Ṽ
h

yha ; y
w
a

� �� �
Vw y;λð Þ−Ṽ

w
yha ; y

w
a

� �h i

subject to Vi y;λð Þ≥ V̂
i
yie

� �
for i ¼ h;w

ð3Þ

where V̂
i
:ð Þ is the indirect utility function for welfare from exiting the

marriage.5

The allocation of resources during loan repayment is a more diffi-
cult problem because, in this case, bargaining is taking place in a non-
stationary environment. Each period brings closer the date when the
last installment will be repaid and therefore, in theory, the strategic
incentives of the spouses will change over time such that an offer
that is acceptable in some period tmay no longer be acceptable in pe-
riod t+1. In our modelling, we abstract away from the problem of
non-stationarity by arguing that when the date of the final install-
ment is weeks or months distant, the spouses should bargain as if
they are negotiating in a stationary environment. In reality, a
counter-offer may require no more than a few hours (if not minutes)
while experiments with bargaining games, and more generally re-
peated games, have shown that subjects do not engage in backward
induction reasoning for more than a few periods (Johnson et al.,
2002; Selten and Stoecker, 1986). Therefore it seems reasonable to
assume that when bargaining over an allocation of resources, spouses
do not take into account that each new round of a offer and counter-
offer brings closer the event of full repayment of the loan. On the
other hand, they should consider the implications of full repayment
on the decision whether or not to exit the marriage because no back-
ward induction reasoning is necessary here. Hence, we write the solu-
tion to the bargaining problem while a loan L is being repaid, as
follows:

λ̂ ks;γ; ye;Lð Þ ¼ arg max
λ∈ 0;1½ �

∏
i¼h;w

Vi y−z;λð Þ−Ṽ
i
yha−σhz; ywa −σwz

� �� �

ð4Þ

subject to

∑
n

t¼1
δið Þt−1Vi y−z;λð Þ þ ∑

∞

t¼nþ1
δið Þt−1Vi y;λ ks;γ; yeð Þð Þ

≥∑
∞

t¼1
δið Þt−1 V̂

i
yie

� �
for i ¼ h;w

where λ̂ ks;γ; ye;Lð Þ is the wife's Pareto weight, L ¼ L; z;n;σð Þ,
ks ¼ kþ esL, s denotes the activity in which the loan is invested, δi
is the discount factor for household member i, and y, yah, and ya

w are
as defined earlier for household assets ks.

2.4. How a credit programme affects decision-making authority and wel-
fare within the household

In this section, we investigate how the introduction of a credit
programme affects decision-making authority and welfare with a
household. We assume throughout that the exit options do not bind
for either spouse. (The alternative case will be discussed in the next
section). Thenλ k;γ; yeð Þ is given implicitly by the following equation:

1−λ
λ

¼
Vw y;λð Þ−Ṽ

w
yha ; y

w
a

� �h i

Vh y;λð Þ−Ṽ
h
yha ; y

w
a

� �� � ð5Þ
5 Formally, V̂
i
yie
� � ¼ maxp:x≤yie

Ui xð Þ.

and gender empowerment, J. Dev. Econ. (2011), doi:10.1016/

http://dx.doi.org/10.1016/j.jdeveco.2011.09.003
http://dx.doi.org/10.1016/j.jdeveco.2011.09.003


5T.M.-P. Ngo, Z. Wahhaj / Journal of Development Economics xxx (2011) xxx–xxx
Differentiating throughout Eq. (5) with respect to some parameter
υ, we obtain

dλ
dυ

≡
yυ λhV

h
y−λwV

w
y

h i
þ ywυ λhṼ

w
w−λwṼ

h
w

� �
−yhυ λhṼ

h
h−λwṼ

w
h

� �

Vw−Ṽ
w þ Vh−Ṽ

h þ λwV
w
λ −λhV

h
λ

� � ð6Þ

where λw=λ, λh=1−λ and υ=km, kc, or kf.6 From Eq. (6), it is pos-
sible to distinguish between two distinct effects of any investment on
decision-making authority within the household, as measured by λ.
The first is an ‘income effect’, caused by a shift in total household in-
come, which (ignoring the denominator which, it can be shown, is
always positive) is equal to yυ(λhVy

h−λwVy
w). Under Assumption 1,

we obtain λhVy
h−λwVy

wf0 for λfλe where λe solves λhVy
h(y, λ)

−λwVy
w(y, λ)=0 (see proof of Proposition 2.1).7 In the case of a sym-

metric utility possibility set, λe ¼ 1
2. Then, the income effect shifts the

relative Pareto weights of the spouses towards one-half each and, in
this sense, it can be said to lead to more egalitarian decision-making
within the household.

The second is a ‘threat-point effect’, caused by a shift in the non-
cooperative threat points. The ‘threat-point effect’ is absent in case
of an investment in joint production. For an investment in the
male or female sphere of production, it corresponds to the terms

−yhυ λhṼ
h

h−λwṼ
w

h

� �
and ywυ λwṼ

w

w−λhṼ
h

w

� �
respectively in Eq. (6).8

The magnitude and direction of the ‘threat-point effect’ depends on
the initial levels of bargaining power and the preferences of house-
hold members for private versus household public goods. This is
more apparent when we consider the corresponding terms under
Assumption 1; in this case, an investment in the female (male)

sphere favours the wife (husband) if and only if λwαw
αw
pw

� � ρ
1−ρ þ

λwβ1w−λhβ1hð Þ β1w
p1

� � ρ
1−ρ

N0 ( λhαh
αh
ph

� � ρ
1−ρ þ λhβ2h−λwβ2wð Þ β2h

p2

� � ρ
1−ρ

N

0). It is evident that these effects favour the spouse who is initially
in a stronger bargaining position. In this sense, the ‘threat-point ef-
fect’ can be said to lead to more inegalitarian decision-making within
the household. Moreover, if the spouses have strong preferences for
private goods, then αw and αh are large relative to β1w, β1h, β2h and
β2w, and this will tend to increase the size of the ‘threat-point effect’.

We are now in a position to state the key difference between an
investment in joint production and one that enables capital buildup
within the autonomous sphere of either spouse. The former has
only an ‘income effect’ on the Pareto weights, and causes decision-
making within the household to grow more egalitarian. Furthermore,
we can show that such an investment would lead to improved wel-
fare for both spouses. The latter involves both an ‘income effect’ as
well as a ‘threat-point effect’ and therefore its impact on decision-
making authority and intra-household welfare are ambiguous.

If the credit programme improves income-earning opportunities
only in activities which lie outside the realm of socially defined gen-
der norms then, in terms of the model, it would only affect the vector
ye. It is evident from Eq. (4) that if the increase inye is relatively small,
then this would have no impact on decision-making authority and
welfare within the household. The following proposition summarises
the results discussed above.
6 We use the following abbreviated notation: yυ ¼ ∂y
∂υ ; yiυ ¼ ∂yia

∂υ ;Vi
y ¼ ∂Vi

∂y , and

Vi
λ ¼ ∂Vi

∂λ .

7 Note that λe depends on the preference parameters and prices but is independent
of household income.

8 If the spouses are able tomake intra-household transfers under non-cooperation, and
make positive transfers in equilibrium, then, from the results in Lundberg and Pollak
(1993), we obtain Ṽi

i ¼ Ṽj
i for j≠ i. Therefore, an investment in either autonomous activ-

ity leads to the same effect on bargaining power (per unit of additional income).
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Proposition 1. If the divorce option is not a binding constraint for ei-
ther spouse in the initial equilibrium, then, under Assumption 1.

(i) An investment in any household productive activity has two
distinct effects on decision-making authority within the house-
hold as measured by λ:

(a) an ‘income effect’ which is smaller than, equal to, or great-
er than zero depending on whether the initial value of λ is
greater than, equal to, or smaller than λe; the ‘income ef-
fect’ leads to an improvement in welfare of both spouses;

(b) a ‘threat-point effect’ which, in the case of an intervention
in the female (male) sphere of activity, is greater than zero

if and only if λwαw
αw
pw

� � ρ
1−ρ þ λwβ1w−λhβ1hð Þ β1w

p1

� � ρ
1−ρ

N0

λhαh
αh
ph

� � ρ
1−ρ þ λhβ2h−λwβ2wð Þ β2h

p2

� � ρ
1−ρ

b0
� 	

; the effect is

absent in the case of a cooperative activity.

(ii) a small increase in ye
h or yew, such that the constraints imposed

by the divorce options continue to be slack, will have no impact
on λ or on welfare levels; for a sufficiently large increase in ye

i ,
i∈{h, w}, the constraint for spouse i will begin to bind, and λ
will shift in favour of this spouse. Correspondingly, the welfare
level of this spouse will improve at the expense of the other.

To provide additional structure to the model, we focus henceforth
on the case where the ‘threat-point effect’ favours the spouse in
whose autonomous activity an investment occurs. This is consistent
with the approach taken in recent theoretical literature on household
bargaining,9 and also consistent with a large number of results from
the empirical literature.10

2.4.1. Preferences of household members regarding participation in a
credit programme and investment of a loan

Using Proposition 1, we can analyse the spouses’ preferences re-
garding participation in a credit programme and investment of a
loan. For this purpose, we define the efficient investment choice,
s⁎ k;γ; Lð Þ , as one that, given a household with initial assets k and
skill level γ, and a loan of size L, would maximise total household in-
come. Given that any investment can potentially affect bargaining
power within the household, household members would not neces-
sarily prefer the efficient choice. We say that an investment is poten-
tially Pareto-improving if there exists Pareto weights for which both
spouses are at least as well-off, and one spouse strictly better-off,
from the investment compared to the situation before the loan was
taken.

It is evident from the previous discussion that if the initial levels of
bargaining power are not very asymmetric, and there are some con-
sumption expenditures on private goods, then the ‘threat-point ef-
fect’ of an investment in an autonomous sphere will favour the
spouse in whose activity this investment occurs. Then, it follows
from Proposition 1 that both would prefer the efficient investment
if this happens to be in their own autonomous activity.

They may prefer investing the loan in a different activity if this
yields a higher return than does their own. But they would require
a significantly higher ‘premium’ (in terms of profitability) if the activ-
ity lies entirely within their partner's autonomous sphere than for a
joint activity. In this sense, one would be more willing to have the
loan invested in a productive activity to which both spouses contrib-
ute compared to one which is carried out autonomously by one's
spouse. The following proposition formalises these results.
9 See, for example, Anderson and Eswaran (2007), Chen and Woolley (2001), and
Lundberg and Pollak (1993).
10 In particular, the theoretical framework is able to provide consistent explanations
for results obtained by Duflo (2003), Lundberg et al. (1997) and Thomas et al. (2002).
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Proposition 2. Suppose the exit options do not bind in the solution
to the bargaining problem, and that the ’threat-point effect’ always
favours the spouse whose autonomous activity is targeted in an inter-
vention. Then

(i) If the efficient investment lies in spouse i's sphere of activity,
she/he would always prefer investing the borrowed sum in
this activity;

(ii) if there are two investment opportunities that would yield the
same total household income, then a spouse would prefer an
investment in his or her own activity to an investment in the
joint activity, and an investment in the joint activity to one in
the autonomous activity of the other spouse.

Since taking out and investing a loan can lead to a shift in decision-
making authority within the household, the presence of potentially
Pareto-improving investments is neither a necessary nor a sufficient
condition for participation to occur (in Section 2.5, we highlight a
case where it is both). A household member would be most ‘willing’
to participate in the loan programme if he or she anticipates that
the loan would ultimately be in invested in his or her own autono-
mous activity, and least ‘willing’, if the investment takes place in the
activity of the other spouse. And this can potentially lead to a conflict
between the spouses.

To formalise this notion, we introduce the following variables: let
yi
s
y0;λ0ð Þ be the smallest value of household income, following an in-

vestment, for which spouse i would be willing to participate in a cred-
it programme, if it is anticipated that the loan will be invested in
activity s (i.e. I(Ih, Iw)=s; y0 is the household income, and λ0 is the
wife's Pareto weight prior to the investment); let yi

0
y0;λ0ð Þ be the

corresponding threshold value if the initial balance of bargaining
power were maintained in all periods.11 Then, we have the following
result:

Proposition 3. If the divorce option is not a binding constraint for ei-
ther spouse following the use of a loan and the ‘threat-point effect’ al-
ways favours the spouse whose autonomous activity is targeted in an
intervention, then yh

f
Nyh

c
Nyh

m
and yw

f
byw

c
byw

m
. Furthermore, if the wife

(husband) is initially in a weaker bargaining position, thenyw
c
byw

0
and

yh
c
Nyh

0
(yw

c
byw

0
and yh

c
Nyh

0
).

According to Proposition 3, if the exit option constraints do not
bind, then the minimum increase in total household income for
which one would be willing to participate in the credit programme
is smallest in the case that the loan will be invested in his or her
own autonomous activity, followed by an investment in the joint
activity, and largest in the case of an investment in the autonomous
activity of the other spouse.

To abstract away from differences in the participation choice that
arise from different intertemporal preferences, we can assume that
yh
0
≈yw

0
(i.e. if taking up the loan had no impact on bargaining

power within the household, the gain in income above which one
would be willing to take the loan is the same for both spouses).
Then, it follows from Proposition 3 that if, say, the wife is initially in
a weaker bargaining position, then

yw
f
byw

c
byw

0
≈yh

0
byh

c
byh

f

Thus, we obtain yw
c
; yh

c

h i
⊂ yw

f
; yh

f

h i
; which means that the range of

income values over which the spouses disagree on the participation
decision is smaller in the case of an investment in a joint activity com-
pared to that of an investment in the female activity. Of course the
11 Formally, yi
0
y0;λ0ð Þ is given, implicitly, by the equation

∑
n

t¼1
δið Þt−1Vi yi

0
−z;λ0

� �
þ ∑

∞

t¼nþ1
δið Þt−1Vi yi

0
;λ0

� �
¼ ∑

∞

t¼1
δið Þt−1Vi y0;λ0ð Þ
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same sort of reasoning would apply if the husband is initially in a
weaker bargaining position.

2.5. Impact of a credit programme when either exit option is a binding
constraint

We now consider the situation where one of the exit options is a
binding constraint in the initial solution to the bargaining problem.
If the constraint continues to bind following an investment then, by
construction, one spouse continues to receive the same level of utility
as from her or his exit option. And all the gains from the investment
will accrue to the other spouse.

It follows that the first spouse will be indifferent between all the
possible investment choices, and even between taking and not taking
out a loan, because each option yields the same level of utility to her.
Her partner, who reaps all the surplus, will prefer the efficient invest-
ment choice; and he will take out a loan if and only if this improves his
welfare, which in turn means that the investment is potentially
Pareto-improving.

But, paradoxically, the bargaining power of the first spouse, as
measured by λ, will decline. The reason is that when exit from the
marriage is a credible threat for one spouse, there is, in effect, no
more bargaining taking place within the household. The other spouse
need only ensure that his partner is receiving just enough utility
within the marriage so as not to opt for exit. As the household be-
comes richer, it becomes cheaper for him to do so: his partner will
be content with staying in the marriage for an even smaller share of
the gains from cooperation.

The first spouse would benefit from the credit programme if it im-
proves her expected income from exiting the marriage. In this case,
the availability of the programme strengthens her exit option and
thus bargaining position even if no loan is actually taken out by the
household. The following proposition formally states these results.

Proposition 3. Suppose the bargaining problem initially has a corner
solution with spouse i receiving the same utility in the agreement as
she would from her exit option.

(i) If spouse i's exit option continues to bind following any use of
the loan, both during and following repayment, then

(a) spouse i will be indifferent among all investment choices
and spouse j will prefer the efficient investment choice;

(b) spouse i will be indifferent between participating and not
participating in the credit programme, and spouse j will
prefer taking out the loan if and only if the efficient invest-
ment choice is potentially Pareto-improving;

(c) spouse i's bargaining power in the household will decline
after a loan has been invested and repaid;

(ii) An increase in spouse i's potential income from exiting the
marriage will improve her welfare, and cause bargaining
power to shift in her favour; a small increase in spouse j's po-
tential income from exiting the marriage will have no impact,
but a sufficiently large increase will lead to the dissolution of
marriage.

2.6. Discussion of theoretical results

The first lesson we learn from the analysis in Section 2.4 is that an
increase in household income as a result of a new investment can, by
itself, lead to more egalitarian decision-making within the household
and improved welfare for both spouses. This is the only effect of an
investment in a joint productive activity to which both spouses
contribute.

If this investment occurs in a household activity carried out inde-
pendently by one of the spouses, then there will be an additional ef-
fect on bargaining powers within the household as the investment
and gender empowerment, J. Dev. Econ. (2011), doi:10.1016/
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affects the non-cooperative threat-points of the household members.
From Proposition 1 and the preceding discussion, we observe that this
effect is unfavourable to the spouse who is initially in a weaker bar-
gaining position; e.g. if the wife initially has low bargaining power,
as measured by λ, then the threat-point effect of an investment in
the husband's autonomous sphere will have a strong negative effect,
and that of an investment in her own autonomous sphere will have,
at best, a weak positive effect, on her subsequent bargaining power.

In strongly patriarchal societies, it is likely that in at least a subset
of households, it is the husband who decides whether to take a loan,
and how to invest the money, even if the credit programme targets
women; i.e. P(Ph, Pw)=Ph, I(Ih, Iw)= Ih. If so, he will have strong in-
centives to veto participation or appropriate the loan for his own ac-
tivity if it happens that an investment in the wife's sphere
autonomous will substantially weaken his bargaining position.

This suggests that the availability of the credit programme is more
likely to be beneficial to women in households where (i) there is a
strong preference for household public goods, or (ii) capital can be
invested in a joint activity to which both spouses provide essential in-
puts. A strong preference for household public goods dampens the
‘threat-point effect’ of any investment; such that the husband would
not oppose an investment in the wife's autonomous sphere and the
woman's bargaining power within the household will not suffer ex-
cessively even if the loan is eventually invested in the husband's au-
tonomous sphere. The existence of a joint productive activity means
that there is a potential use of the loan that would improve the wife's
welfare without substantially weakening the husband's bargaining
power; such that the husband is likely to favour taking out a loan
and investing it in such an activity.

In Section 2.5, we considered the situation where either exit op-
tion is initially binding in the solution to the bargaining process.
Such an equilibrium may be pertinent in patriarchal societies where
a certain level of violence against women by their husbands may be
deemed socially permissible and, therefore, the threat of violence or
actual violence may be used in the bargaining process. The possibility
of violence under non-cooperation can imply that, in certain in-
stances, leaving the marriage is a realistic option (even if it is not ac-
tually undertaken); then exit is a credible threat in the bargaining
process. We observed that in this situation, the household will partic-
ipate in the credit programme if and only if this is Pareto-improving,
and that it will make the efficient investment choice. However, the
welfare of the spouse with the binding exit option will remain
unchanged and her decision-making authority will decline.

2.7. Repeated loans

If a household has access to repeated loans, then any decision
made regarding a loan today can potentially affect the fall-back op-
tions of household members, and therefore have consequences for
loan take-up and loan use decisions in the future. In order words,
when making choices regarding a loan today, household members
may also take into account the impact of these choices for their
decision-making authority regarding future loans. We do not provide
a formal analysis of this issue in this paper because, in the model,
there is no formal relation between the variable λ, which measures
decision-making authority with regard to household expenditures,
and the functions P(.) and I(.) which represent various possibilities
for how participation and investment decisions are made.12

However, we provide an insight based on intuition about how the
possibility of future loans would impact upon the strategic choices of
the husband and the wife today: the availability of future loans
12 Basu (2006) proposes an innovative approach to determine the equilibrium deci-
sion in such a situation. We do not adopt the same approach here as Basu abstracts
away from modelling the bargaining process, which is a key element in the analytical
framework presented above.
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provides an additional reason for a household member to be con-
cerned about his or her future bargaining power; this is irrespective
of whether or not one would wish to take up a loan in the future,
but depends on the condition that the spouses are potentially in con-
flict about these future loan-related choices. Consequently, a house-
hold member would be more willing to waste resources today – e.g.
by making an inefficient investment – to be able to protect his
decision-making authority for the future. In this sense, the possibility
of future loans – to the extent that spouses may be in conflict regard-
ing the take-up and use of these loans – would make them more pro-
tective of their existing bargaining power when making any strategic
choices.

3. Heterogenous impact of credit programmes across households

The stylised framework of the household economy we have devel-
oped can account for a variety of outcomes described in ethnographic
studies regarding household responses to credit programmes. In par-
ticular, the theoretical results developed in the preceding sections
allow us to distinguish between different types of intra-household re-
lations and predict, in each case, what would be the impact of a
microcredit programme that targets women. We shall use the wide
array of intra-household relations documented in Naila Kabeer's
(1998, 2001) study of women participating in the SEDP credit pro-
gramme in Bangladesh to illustrate the model's predictions.

The parameters of the model provide a large set of possible initial
conditions for the household. Before considering the ethnographic
study, we compute numerical solutions for a range of values of the
productivity parameters γm, γf and γc to illustrate the scope of hetero-
geneous impacts within the model.

3.1. Numerical solutions

Specifically, we fix γm=4 and allow γf to vary between 1 and 8,
and γc between 2 and 16. We assume that, initially, the household
owns 4 units of capital specific to the male activity, and 2 units of cap-
ital in each of the other two (female and joint) activities. We consider
a loan size equivalent to 2 units of capital, which requires repayment
in 12 equal installments, each worth 0.2 units of capital. The loan
must be invested in a single activity. The time discount rate for the
period between each installment is assumed to be 0.9 for both
spouses.

If the marriage breaks down, it is assumed that the male spouse
would have access to 6 units of capital, and the female spouse access
to 4 units of capital (including any assets they may obtain using
credit). Both will be able to carry on their autonomous activities,
with their level of skill given by γ=4. Utility is assumed to take
the logarithmic form Uk(xk, q1, q2)=αk log xk+β1k log q1+β2k log
q2 with the parameter values shown in Fig. 1.

Fig. 1 shows the preferred investment choice of each spouse for
two different sets of preference parameters and a range of γ values.
The first simulation represents a household where 70% of household
resources are spent on household public goods. A significant feature
of the simulation is that, if household productivity in the joint activity
is low, the spouses are rarely in agreement about how to invest the
loan. Unless one spouse is much more skilled than the other, each
prefers to make use of the loan himself or herself. In particular, it is
evident that if the husband has final say over the choice of invest-
ment, then the loan would rarely be employed in the female activity.
By contrast, if their productivity in the joint activity is relatively high,
then both spouses would prefer to invest the loan in this activity and,
as previously mentioned, this would lead to more egalitarian
decision-making within the household and improved welfare for
both spouses.

It is also evident from the first simulation that the loan may be
invested in the female activity if the wife has final say regarding the
and gender empowerment, J. Dev. Econ. (2011), doi:10.1016/
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participation and investment choices. But we would argue that, in
terms of the empowering potential of microfinance, this case is less
interesting: if the wife can opt to invest the loan in her own activity
even though the husband would prefer otherwise, it must be that
she is, in some sense, already empowered in terms of decision-
making authority within the household.

The second simulation represents a household where both
spouses would choose to spend 80% of the household budget on
household public goods. As previously discussed, the stronger prefer-
ence for household public goods means that any investment in the
autonomous sphere of either spouse leads to a smaller shift in
decision-making authority than in the case depicted in the first simu-
lation. As a result, both spouses are more willing to have the loan
invested in the autonomous activity of their partner when the latter
is highly skilled in this activity. In particular, the husband is more
likely to accept an investment in the female autonomous sphere.

3.2. Illustration with an ethnographic study

In Kabeer's (1998, 2001) study of the SEDP credit programme in
Bangladesh, women borrowers described the impact of their loan-
taking activities on their welfare and decision-making authority with-
in the household in a variety of ways. A subset of women borrowers
reported that they had no control over – and sometimes little knowl-
edge of – the income generated using their loans, although the house-
hold relied on them for access to credit and, in some instances, they
made substantial labour contributions to the loan-related activity. A
second group of women reported that they were able to use their
loans “to create a parallel economy for themselves which gave them
considerable financial independence from their husbands” (Kabeer,
2001, p.74), a situation that Kabeer refers to as one of “divorce within
Please cite this article as: Ngo, T.M.-P., Wahhaj, Z., Microfinance
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marriage”. A third group of women indicated that they had an impor-
tant role in deciding how to use the profits generated using their
loans, although, in some instances, bringing in the loan was their
only contribution to the productive activity. How can we account
for such a variety of outcomes on women's decision-making authority
within the household from the same credit programme?

We argue that each of these outcomes can be represented using
the theoretical model by choosing different parameter values. Consid-
er, first, a household where γf and γc are small relative to γm. In this
case, there is little scope for the woman to engage in a productive ac-
tivity within the household, either on her own or with the assistance
of her husband. The husband has strong incentives to appropriate the
loan for his own use. And, according to the discussion in Section 2.6,
investing the loan in the husband's autonomous activity will likely
lead to a shift in bargaining power in his favour. Thus, the woman
would have less say within the household after she has brought in
the loan, and her level of welfare can potentially decline.

Next, consider a household where γc is small relative to γf and γm.
Then, in equilibrium, each spouse allocates all of one's labour to the
autonomous sphere, and consumes the income generated in this
sphere. No bargaining takes place within the household as there is
no surplus to bargain over. This equilibrium can represent extremely
conflictual relationships with no scope for the spouses to cooperate in
a joint activity, that Kabeer described as exhibiting “divorce within
marriage”. If the availability of credit enables the woman to obtain a
loan and invest it in her own autonomous activity, then the gains
will necessarily accrue to her. The husband's welfare will be unaffect-
ed while her welfare would improve.

Finally, consider a household where γc is high relative to both γm

and γf. This means that both spouses provide valuable inputs in a joint
activity. This may be a female enterprise in which the man provides
and gender empowerment, J. Dev. Econ. (2011), doi:10.1016/
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essential inputs like marketing or a male enterprise where the
woman's contribution is highly valued (if only because she is a con-
duit for an essential input, namely credit). If the household has a
high level of skill in the joint activity compared to the autonomous ac-
tivities, then the numerical simulations presented above suggest that
both spouses would prefer to invest the loan in the former. As previ-
ously discussed, an investment in the joint activity would shift
decision-making authority within the household in favour of the
more disempowered spouse and lead to improved welfare for both
spouses.

4. Conclusion

In this paper, we developed a simple model to investigate how ac-
cess to credit affects decision-making and the allocation of resources
within the household in an environment where labour activities of
household members are strongly circumscribed by socially defined
gender norms.

The model demonstrates that a microcredit programme is likely to
have heterogeneous impacts across households. Access to credit may
not improve a woman's decision-making authority within the house-
hold if she has limited skills to engage in an autonomous productive
activity; or if she has substantial skills to do so but the husband
finds it in his strategic interest to appropriate the loan to maintain
his own bargaining power. By contrast, in housholds where capital
can be invested in a joint productive activity, such an investment
will shift decision-making authority power in favour of the spouse
who is initially in a weaker bargaining position.

Thus, the theory suggests that the impact of microfinance pro-
grammes on household welfare can vary according to initial condi-
tions and underscores the importance of taking into account, in
both practice and empirical research, the ability of female household
members to undertake autonomous activities, and engage in joint
production. We also show the theory can satisfactorily account for
the heterogeneity of outcomes across households revealed in careful
ethnographic studies of microcredit programmes.

In the impoverished settings in which microfinance projects oper-
ate, kinship ties and marriage play an important role in providing in-
dividuals with legitimate claims over household and community
resources, together with vital access to insurance networks in times
of crisis. Hence, as argued by Kabeer (1998), cooperation and joint-
ness of decision-making may be more desirable for women than au-
tonomous control over resources. This perspective has important
implications regarding our understanding of the empowering poten-
tial of microfinance programmes. If new economic opportunities lie
outside the traditional realm of the female spouse and exit options
for women are severely limited, then she may be better off ignoring
them to preserve her social ties within the community.

For these reasons, an intervention that requires the cooperation of
both spouses and ensures that the male spouses do not lose out, may
be more successful at achieving wider social impacts than interven-
tions that focus on women's autonomous spheres only. In the context
of microfinance, this reasoning suggests that women who receive
complementary business training in an activity which requires their
husbands' cooperation are more likely to benefit from access to credit
than those who receive training in an autonomous productive activity
that they can undertake independently within the household.

Appendix A

First, we assign a name to the following, endogenous, condition
that is assumed to hold true in the statement of Propositions 2.2
and 2.3.

Condition A.1. The ‘threat point effect’ favours the spouse whose au-
tonomous activity is targeted in an intervention.
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Proof of Proposition 2.1.

(i)(a) By definition, the ‘income effect’ equals

yυ λhV
h
y−λwV

w
y

h i

Vw−Ṽ
w þ Vh−Ṽ h þ λwV

w
λ −λhV

h
λ

� � ð7Þ

By construction, if there are potential gains from cooperation,
each spouse receives more than the level of utility from non-
cooperation in the solution to the bargaining problem. There-
fore, VwNṼ

w
and VhNṼ

h
. Furthermore, by construction, Vw(y,

λ) is increasing in λ, and Vh(y, λ) is decreasing in λ. Therefore,
λwVλ

w−λhVλ
hN0. Therefore, the denominator in Eq. (7) is posi-

tive. Moreover, yυN0 for υ=km, kc, or kf (where yυ ¼ ∂y
∂υ).

Therefore, it remains for us to sign the term λhVy
h−λwVy

w.
Under Assumption 1, the first-order conditions to Eq. (2) can
be written as

ρλkαk xkð Þρ−1 ¼ pkτ for k ¼ h;w ð8Þ

ρ λhβsh þ λwβswð Þ qsð Þρ−1 ¼ psτ for s ¼ 1;2 ð9Þ

Then, using Eqs. (8) and (9) and the budget condition in Eq.
(2), we obtain

xk ¼
Aky
p:A

for k ¼ h;w and qs ¼
Asy
p:A

for s ¼ 1;2 ð10Þ

where Ak ¼
λkαk

pk

� 	 1
1−ρ

, As ¼
λhβsh þ λwβsw

ps

� 	 1
1−ρ

and A ¼
Ah;Aw;A1;A2½ �′ (and recall that p ¼ ph; pw;p1;p2ð Þ. Therefore,
∂xk
∂y ¼ Ak

p:A
¼ xk

y
. Similarly,

∂qs
∂y ¼ qs

y
. From Assumption 1, we

have
∂Uk

∂xk
¼ ραk xkð Þρ−1 and

∂Uk

∂qs
¼ ρβsk qsð Þρ−1. From the defini-

tions of the indirect utility functions, we have
∂Vk

∂y ¼
∂Uk

∂xk
∂xk
∂y þ ∂Uk

∂q1
∂q1
∂y þ ∂Uk

∂q2
∂q2
∂y for k=h, w. Thus we obtain

∂Vk

∂y ¼ ρ
y

αk xkð Þρ þ β1k q1ð Þρ þ β2k q2ð Þρ
 � ¼ ρ
y
Uk xð Þ ð11Þ

⇒λhV
h
y−λwV

w
y ¼ ρ

y
1−λð ÞUh x y;λð Þð Þ−λUw x y;λð Þð Þ

h i
ð12Þ

(recalling that λh=1−λ and λw=λ). As 1−λð ÞUh x y;λð Þð Þ and
λUw x y;λð Þð Þ are continuous in λ, ∃λe∈(0, 1) such that
1−λð ÞUh x y;λð Þð Þ−λUw x y;λð Þð Þ ¼ 0 at λ=λe.13 By construc-
tion, Uh x y;λð Þð Þ is decreasing and Uw x y;λð Þð Þ is increasing
in λ. Therefore, for λ≷λe, we have 1−λð ÞUh x y;λð Þð Þ−
λUw x y;λð Þð Þ≶0. Hence, from Eq. (12), λeλe⇒(1−λ)Vy

h−
λVy

wf0. Therefore, the ‘income effect’ is smaller than, equal
to, or greater than zero depending on whether the initial
value of λ is greater than, equal to, or smaller than λe.

i (b) We prove by contradiction that the ‘income effect’ improves
welfare for both spouses: suppose an intervention leads to an
increase in household income from y0 to y1, and has no effect
on the non-cooperative threat points of either spouse. Suppose
that the utility level of the husband declines or remains
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unchanged as a result of this intervention. Let λ0 and λ1 be the
values of the wife's pareto weight in the solution to
the bargaining problem before and after the intervention. By
assumption, Vh(y1, λ1)bVh(y0, λ0). Therefore, λ1Nλ0. Hence,
Vw(y1, λ1)NVw(y0, λ0). Then, using Eq. (5), we obtain

1−λ0

λ0
¼

Vw y0;λ0ð Þ−Ṽw yha ; y
w
a

� �h i

Vh y0;λ0ð Þ−Ṽ h yha ; y
w
a

� �h i

b
Vw y1;λ1ð Þ−Ṽw yha ; y

w
a

� �h i

Vh y1;λ1ð Þ−Ṽ h yha ; y
w
a

� �h i ¼ 1−λ1

λ1

which contradicts the previous deduction. Therefore, the utili-
ty level of the husband must improve following an increase in
household income. Using the same reasoning, we can show
that the utility level of the wife must improve following an in-
crease in household income.

(i)(b) By definition, the ’threat-point effect’ equals

ywυ λhṼ
w
w−λwṼ

h
w

� �
−yhυ λhṼ

h
h−λwṼ

w
h

� �

Vw−Ṽ w þ Vh− Ṽ
h þ λwV

w
λ −λhV

h
λ

h i

We have shown, in part (i)(a), that the denominator in Eq. (6)
is positive. As for the numerator, we can show, under Assump-
tion 1, that

xh ¼ Ãhyh
ph Ãh þ p1Ã1

; xw ¼ Ãwyw
pw Ãw þ p2Ã2

ð13Þ

q1 ¼ Ã1yh
phÃh þ p1Ã1

; q2 ¼ Ã2yw
pw Ãw þ p2Ã2

ð14Þ

where Ã1 ¼ β1h
p1

� � 1
1−ρ, Ã2 ¼ β2w

p2

� � 1
1−ρ and Ãk ¼ αk

pk

� � 1
1−ρ for k=h,w.

Using Eqs. (13) and (14) and the definitions of the indirect
utility functions provided in footnote 2, we obtain

λhṼ
h
h−λwṼ

w
h ¼ ρ

yhð Þ1−ρ

λhαh Ãh

� �ρ þ λhβ1h−λwβ1wð Þ Ã1

� �ρ

ph Ãh þ p1Ã1

� �ρ

2
4

3
5

ð15Þ

λwṼ
w
w−λhṼ

h
w ¼ ρ

ywð Þ1−ρ

λwαw Ãw

� �ρ þ λwβ2w−λhβ2hð Þ Ã2

� �ρ

pw Ãw þ p2 Ã2

� �ρ

2
4

3
5

ð16Þ

In the case of an intervention in the male sphere of activity,
yv
hN0 and yv

w=0. Therefore, the threat-point effect is positive,

i.e. causes λ to increase, if and only if λhαh Ãh

� �ρþ
λhβ1h−λwβ1wð Þ Ã1

� �ρ
b0. In the case of an intervention in the

female sphere of activity, yv
h=0 and yv

wN0. Therefore, the
threat-point effect is positive, i.e. causes λ to increase, if and

only if λwαw Ãw

� �ρ þ λwβ2w−λhβ2hð Þ Ã2

� �ρ
N0. In the case of

an intervention in the joint activity, ỹh
v ¼ 0 and ỹw

v ¼ 0. There-
fore, the threat-point effect equals zero.

(ii) If the constraints imposed by the divorce threat points do not
bind, the value of λ is determined by Eq. (5). Therefore, a
small enough increase in ye

h or yew would have no impact on λ
or on Vh(y, λ) and Vw(y, λ). If the increase in ye

i is sufficiently
large, we have Vi y;λ′

� �
b V̂

i
yie
� �

where λ′ is defined implicitly
by Eq. (5). Therefore, the constraint for person i will begin
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to bind, and the solution will be given, implicitly, by
Vi y;λ⁎
� �

¼ V̂
i
yie
� �

. Therefore, λ⁎Nλ′ for i=w and λ⁎bλ′ for

i=h. Therefore, V i(y, λ⁎)NVi(y, λ′) and Vj(y, λ⁎)bVj(y, λ′) for
j≠ i. □

Proof of Proposition 2.2. (i) & (ii) Using Proposition 1 and Condition
A.1, the ‘threat-point effect’ is most favourable to one's bargaining
power, as measured by λ, in case of an investment in one's own au-
tonomous sphere, followed by the case of an investment in the coop-
erative sphere, and least favourable in the case of an investment in
the autonomous sphere of the other spouse. Moreover, if two invest-
ment opportunities lead to the same total household income then, by
definition, the ‘income effect’ from these investments should also be
the same. It follows that

λ kf ;γ; ye
� �

Nλ kc;γ; yeð ÞNλ km;γ; yeð Þ ð17Þ

λ̂ kf ;γ; ye;L
� �

N λ̂ kc;γ; ye;Lð ÞN λ̂ km;γ; ye;Lð Þ ð18Þ

where ks ¼ kþ esL. It follows that if the efficient investment choice
lies in the male sphere of activity, then

Vh y km;γð Þ−z; λ̂ km;γ; ye;Lð Þ
� �

N Vh y ks;γð Þ−z; λ̂ ks;γ; ye;Lð Þ
� �

Vh y km;γð Þ;λ km;γ; yeð Þð Þ N Vh y ks;γð Þ;λ ks;γ; yeð Þð Þ

for s= f, c. Therefore, the husband obtains the highest utility each pe-
riod from investing a loan in his own autonomous activity if this is the
efficient choice. Therefore, this is his preferred investment choice.
Similarly, it also follows from Eqs. (17) and (18) that if
y km;γð Þ ¼ y kc;γð Þ, then the husband prefers an investment in his
own activity to one in the joint activity; and if y kc;γð Þ ¼ y kf ;γ

� �
,

then he prefers an investment in the joint activity to one in the female
autonomous activity. The same reasoning applies to the wife. □

Proof of Proposition 2.3. Let λs represent the outcome from bar-
gaining following an investment in activity s, after full repayment
has been made (defined in Eq. (3)); and let λ̂s represent the corre-
sponding value during periods in which installments are still being
paid (defined in Eq. (4)). Let yi

s
be the minimum value of household

income, following an investment, at which spouse i would be willing
to participate in a credit programme knowing that the loan will be
invested in activity s. Therefore, we have

∑
n

t¼1
δið Þt−1Vi yi

s
−z; λ̂s

� �
þ ∑

∞

t¼nþ1
δið Þt−1Vi yi

s
;λs

� �
¼ ∑

∞

t¼1
δið Þt−1Vi y0;λ0ð Þ

ð19Þ

where y0 and λ0 denote the level of household income and the Pareto
weight on the wife's utility before the investment. Suppose
ym ¼ yc ¼ yw

c
, where ys denotes aggregate household income follow-

ing an investment in activity s. By construction, the wife will be just
willing to participate in the credit programme knowing that the
loan will be invested in the joint activity. However, by Condition A.1
and Proposition 1, λmbλc and λ̂mb λ̂c (using the assumption that
ym=yc). Since Vw(y, λ) is increasing in λ, we have

∑
n

t¼1
δwð Þt−1Vw ym−z; λ̂m

� �
þ ∑

∞

t¼nþ1
δwð Þt−1Vw ym;λmð Þ

b∑
∞

t¼1
δwð Þt−1Vw y0;λ0ð Þ
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Therefore,yw
m
Nym⇒yw

m
Nyw

c
. Supposeyf ¼ yc ¼ yw

c
. By Condition A.1

and Proposition 1, λfNλc and λ̂fN λ̂c. Since Vw(y, λ) is increasing in λ,
we have

∑
n

t¼1
δwð Þt−1Vw ym−z; λ̂m

� �
þ ∑

∞

t¼nþ1
δwð Þt−1Vw ym;λmð Þ

N∑
∞

t¼1
δwð Þt−1Vw y0;λ0ð Þ

Therefore,yw
f
byf⇒yw

f
byw

c
. Similarly, we can show that yh

f
Nyh

c
Nyh

m
. If

λ0bλe(y0) – i.e. the wife is initially in a weaker bargaining position –

then, by Proposition 1, λcNλ0 and λ̂cNλ0. It follows from (19) that
yw
c
byw

0
and yh

c
Nyh

0
. In the same manner, we can show that if λ0Nλe

(y0), then yh
c
byh

0
and yw

c
Nyw

0
. □

Proof of Proposition 2.4.

(i)(a) If spouse i's exit option is binding for investment choice s, we
have

∑
n

t¼1
δið Þt−1Vi y ks;γð Þ−z; λ̂ ks;γ; ye;Lð Þ

� �

þ ∑
∞

t¼nþ1
δið Þt−1Vi y ks;γð Þ;λ ks;γ; yeð Þð Þ ¼ ∑

∞

t¼1
δið Þt−1 V̂

i
ŷ
i
e

� �

where ks ¼ kþ esL⇒ 1− δið Þn� �
Vi y ks;γð Þ−z; λ̂ ks;γ; ye;Lð Þ
� �

¼ V̂
i

ŷ
i
e

� �
− δið ÞnVi y ks;γð Þ;λ ks;γ; yeð Þð Þ

Since it is assumed that the exit option is also binding in pe-
riods after repayment of the loan is complete, we have
Vi y ks;γð Þ;λ ks;γ; yeð Þð Þ ¼ V̂

i
ŷ
i
e

� �
. Therefore, the condition

above can be written as

Vi y ks;γð Þ−z; λ̂ ks;γ; ye;Lð Þ
� �

¼ V̂
i

ŷ
i
e

� �
ð20Þ

Therefore, the bargaining outcome in periods prior to full repay-
ment, λ̂ ks;γ; ye;Lð Þ and following full repayment, λ k1;γ; yeð Þ,
are given by

Vi y ks;γð Þ−z; λ̂ ks;γ; ye;Lð Þ
� �

¼ V̂
i

ŷ
i
e

� �
ð21Þ

Vi y ks;γð Þ;λ ks;γ; yeð Þð Þ ¼ V̂
i

ŷ
i
e

� �
ð22Þ

Using Eqs. (21) and (22), we can conclude that if the exit option
constraint is binding for spouse i for one or more investment
choices, then each yields her a per-period utility of V̂

i
yie

� �
.

Therefore, she is indifferent among them. Moreover, given two
investment choices s′ and s″ for which the exit option constraint
binds for spouse i, it follows from Eqs. (21) and (22) that if total
household income is greater following an investment in activity
s′, then the pareto weights λ̂ k1;γ; ye;Lð Þ and λ k1;γ; yeð Þ are
more favourable to spouse j in the case of activity s″. Therefore,
spouse j must prefer investment in activity s′ which results
both in higher household income and greater bargaining
power for himself. Therefore, if spouse i's exit option continues
to bind following any use, both during and following repayment,
of the loan, then shewill be indifferent among them and spouse j
will prefer the efficient investment choice.

(i)(b) If spouse i's exit option is a binding constraint in the initial situa-

tion, then she receives a utility of ∑∞
t¼1 δið Þt−1 V̂

i
ŷ
j

e

� 	
from

non-participation. Therefore, if the exit option continues to bind
for all three investment choices, then she is indifferent between
participation and non-participation in the credit programme. If
the efficient investment choice is pareto-improving then, by defi-
nition, there exists some Pareto weights λ0, λ1 such that
Please cite this article as: Ngo, T.M.-P., Wahhaj, Z., Microfinance
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Vl y ks ;γð Þ−z;λ0ð Þ≥ V̂ l ŷ l
e

� �
, Vl y ks ;γð Þ;λ1ð Þ≥ V̂ l ŷ l

e

� �
for l∈{h,

w}. By construction, spouse i receives the same level of utility as
before the investment. Therefore, spouse j must be at least as
well-off as in the initial situation. On the other hand, if the efficient
investment choice is not pareto-improving then, since spouse i's
utility is unchanged, spouse j must be worse off after the invest-
ment has been made.

(i)(c) If the efficient investment choice is potentially pareto-
improving, it must lead to an increase in total household in-
come: i.e. y ks ;γð ÞNy k;γð Þ. If spouse i's exit option is initially a

binding constraint, we have Vi y k;γð Þ;λ k;γ; yeð Þð Þ ¼ V̂ i ŷ i
e

� �
.

Then, if Eq. (22) holds for the efficient investment choice, it
must be that λ ks ;γ; yeð Þ is less favourable to spouse i than
λ k;γ; yeð Þ.

(ii) An increase in ŷe
i affects only the right-hand side of Eqs. (21)

and (22). Therefore, the constraints will continue to bind in
the solution to the bargaining problem. Since y is unchanged,
λ and λ̂ must shift in favour of spouse i to satisfy the con-
straints. Since the constraints were initially binding for spouse
i and her utility from exit has improved, so must her level of
utility from the cooperative agreement. Since spouse j's con-
straint is initially slack, the initial solution to Eqs. (3) and (4)
will continue to satisfy both constraints for a small enough in-
crease in ŷe

j. For a sufficiently large increase in ŷe
j, the initial

solution will violate spouse j's constraint. As spouse i's con-
straint binds in this solution, and the allocation of resources
within the household is, by construction, efficient, there is no
other possible allocation that would satisfy the constraints for
both spouses. Therefore, both spouses are better off from leav-
ing the marriage. □
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