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Alex Armand

Orazio Attanasio

Pedro Carneiro∗

Abstract
This paper suggests, uses, and evaluates a novel identification strategy to
measure power in the household. Our strategy is to elicit women’s willingness to
pay to receive a cash transfer instead of their spouse receiving the same transfer.
We selected participants from a sample of women who had already participated
in a unique policy intervention in Macedonia offering poor households cash
transfers conditional on having their children attending secondary school. The
program randomized whether the cash transfers were offered to household heads
(generally a male) or mothers, at municipality level. We show that women who
were offered the transfer on average have stronger measured empowerment,
and IV estimations confirm that targeted transfers empower women according
to our measure. We further show that this elicitation is in line with theoretical
predictions from standard models of household decision making.
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Introduction

Most conditional cash transfer programs around the world select a woman in the
household to be the recipient of the transfer (Fiszbein et al., 2009). The argument
frequently used in support of targeting transfers to women is not only that such
transfers promote gender equality and empower women, but also that through the
empowerment of women, they benefit children as well.
Policy interventions that change the relative income of women versus men within
households, such as the 1979 UK Reform of Child benefits analyzed by Lundberg
et al. (1997) and Ward-Batts (2008), the Mexican PROGRESA (Attanasio and
Lechene (2002, 2014), or the reform of the South African social pension program
studied by Duflo (2003), have been shown to have an effect on different family decisions (for a literature review, see Duflo, 2012). Consistent with this evidence,
models of intra-household resource allocation that depart from the unitary framework (according to which the household can be considered as a decision unit with
a well defined and fixed objective function) by and large imply that changing the
control of resources results in different outcomes (Browning and Chiappori, 1998;
for empirical applications, Thomas, 1990; Hoddinott and Haddad, 1995; Lundberg
et al., 1997; Doss, 2006; Ward-Batts, 2008).
However, there is no clear consensus on the precise mechanism through which
households make decisions and allocate consumption when receiving a cash transfer, and there is limited evidence on the exact mechanism linking money transfers
targeted to women and empowerment within the household. Moreover, measures
of the relative decision power or bargaining strength within a household are rarely
available, posing some difficult empirical challenges.
This paper suggests and uses a novel method to measure the relative bargaining
strength, or decision power, of women within the household. Rather than relying on
traditional survey questions about who makes certain decisions regarding resource
allocation within the household, we directly measure women’s willingness to pay to
gain control over income through an experiment. This experiment was implemented
in urban areas of Macedonia. The women selected to participate were a sequence of
choices between an amount Ak for themselves or an amount Bk for their husband
(where Ak is usually smaller than Bk ). The sequence of choices is designed to identify
the value that makes the participants indifferent between receiving Ak and their
husband receiving Bk . The experiment therefore elicits the participant’s willingness
to pay to become the recipient of a cash transfer offered to the household. We argue
below that the measure from the experiment identifies bargaining power, and does
so in a more effective way than traditional survey based measures.
The measure of empowerment from the experiment can be matched with data
2

from a study of a nationwide cash transfer program. All participants in the economic
experiment are women in households eligible for the Macedonian “Conditional Cash
Transfer (CCT) for Secondary School Education”, which provides cash transfers to
poor households conditional on having their children enrolled in secondary school.
In the three years prior to our lab experiment, the operation of the program was not
uniform across municipalities. In one group of randomly selected municipalities, the
CCT was paid to the mother in the household, while in the remaining municipalities, the transfer was paid to the household head (generally a man). The random
assignment of the program modality across municipalities provides exogenous variation in the amount of resources potentially controlled by each household member.
All women participating in the experiment also participated in at least one round of
a household survey, containing detailed information on demographics, consumption,
income and living conditions.
Taken together, the laboratory, field, and survey data, constitute a unique
dataset which allows the identification of the empowerment effect, i.e. the effect
of targeted transfers on women’s bargaining position in the household. Our findings
indicate that targeted transfers have a significant effect on female empowerment.
The rest of the paper is organized as follows. Section 2 describes the economic
experiment. Section 3 sketches a theoretical framework that allows us to justify the
specific measure we have designed. Section 4 describes the data in more detail and
gives descriptive statistics and Section 5 discusses the empirical analysis. Section 6
concludes.

2

Measuring control: a lab experiment in the field

In the past few decades, many surveys have included batteries of questions aimed at
measuring the extent to which women are empowered within the family. A typical
set of questions, used in many different contexts, asks respondents to identify who
is in charge of certain decisions, determining for example expenditures on different
household consumption items, schooling, or various investments. Possible answers to
these questions are that the wife is in charge, the husband is in charge, or spouses
decide jointly. In many datasets, answers to these questions are bunched on the
‘both’ categories, and very limited variation is obtained.
In the context of conditional cash transfers, for instance, the PROGRESA evaluation survey included several of these questions. This CCT did not seem to have
shifted the answers to these questions (see for instance Adato et al., 2000). Therefore, if one were to interpret those results literally, one would conclude that the
transfer program, despite offering significant transfers to women, did not empower
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them. Yet, many studies claim that PROGRESA and other similar programs did
shift the position of women in the family in a substantive fashion, because of their
impacts on the portfolio of household expenditures (see e.g., Attanasio and Lechene,
2014).
One possible explanation of the failure to observe direct impacts of programs such
as PROGRESA on measured empowerment could be that empowerment is poorly
measured in surveys. Adato et al. (2000), for instance, write: “Women’s status is
difficult to quantify in the context of large household surveys like the ENCASEH and
ENCELs. These surveys have several questions which attempt to tease out various
aspects of women’s status and bargaining power, such as attitudes towards women’s
roles, questions on who within the household takes major responsibility for certain
household decisions, questions on the disposition of women’s income, and questions
on women’s mobility and freedom of movement. Nevertheless, household surveys
are blunt instruments with which to examine intra-household relations, because the
context of such decisions is often unstated, and without adequate understanding of
the socio-cultural context, survey results can easily be misinterpreted.”
One contribution of this paper is to propose an alternative quantitative measure
of women’s empowerment within the household.1 This measure is based on observing
women’s behavior and choices in a lab setting. In particular, in the lab experiment
that we describe in detail below, we offer the participants a cash transfer. The
participant can choose that her husband becomes the recipient of the transfer, and
in this case she does not have to pay anything. But she can also choose that
she becomes the recipient, and in this case she may have to pay some of the offered
amount. Through varying the amount she has to pay in order to receive the transfer,
we are able to elicit her willingness to pay for becoming the recipient of a cash
transfer to the household.
The reason why this is a measure of female empowerment is simple. In a unitary
setting, women should not be willing to pay anything in order to receive the transfer
themselves, and should instead try to maximize the transfer amount. On the other
hand, in a non-unitary model, the weaker the position of the woman in the household
(the lower her control of resources), the more she should be willing to pay to obtain
control of that transfer. In the next section, we make this intuition precise within the
framework of the collective model of Chiappori (1992), although a similar reasoning
applies to other models of intra-household allocation. The remainder of this section
describes in detail the experiment we conducted to measure empowerment.
1

An alternative could be to change the way in which the ‘decision’ questions are asked. Ashraf
(2009), for instance, reports much lower bunching at the ‘both’ answer for a survey in the Philippines. Interestingly, in that context, additional questions about who is the ‘tie-breaker’ are also
asked.
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The experiment consists of a sequence of choices between two alternatives, which
the participant is asked to make in sequential rounds. The participant is not informed about the algorithm determining the alternatives in each round. In the first
round, the participant is asked to choose between an amount, A1 , paid to her, or
another amount B paid to her husband. B is kept constant across rounds, and
we therefore refer to it as the ‘stake’ of the experiment. If the participant in the
first round chooses A1 (choosing herself to be the recipient), the amount A2 in the
following round is reduced by 75%. If, in the second round, the participant again
chooses herself to be the recipient, the already reduced amount A2 is again reduced
by 75%. If the participant continues to choose herself to be the recipient, we keep
reducing the amount by 75%, until the resulting amount is smaller than 20 MKD.2
If, however, in the first round the participant chooses B (her husband to be the
recipient) over A1 , the amount A2 is increased by 50 MKD in the next round. If the
participant again chooses B, the amount A is once again increased by 50 MKD. If
the participant chooses her husband to be the recipient a third time, the experiment
stops.3
Consider now the case where the participant changes her choice when the value
of Ak changes. If, in one round, the participant switches from Ak (choosing herself
to be the recipient) to B (choosing her husband to be the recipient) or vice versa,
the amount Ak+1 offered in the next round is set to be the average between two
amounts: 1) the amount offered in the current round, and 2) the amount offered in
the previous round where the participant made a different decision from the current
one. Therefore, the amount offered to participants increases or decreases depending
on whether they switch from either receiving the transfer to letting their husband
receive it, or vice-versa. This procedure continues as long as the difference between
two consecutive amounts Ak is larger than 20 MKD. The decision to introduce a
stopping rule of 20 MKD, rather than a smaller amount, is to avoid asking consecutive questions on amounts that are very similar in terms of monetary value, which
would not be distinguishable to the participant in a meaningful way.
We piloted this algorithm and its details extensively. The experiment was run
on a computer which, as the experiment progressed, automatically performed all
the computations described above. Participants faced a new round of alternatives
2

The amounts are expressed in Macedonian Denars (MKD). The exchange rate prevalent at the
time of the experiment was 0.0215 US$/MKD. This is computed as the average exchange rate with
United States Dollars for the year 2014 (source: National Bank of the Republic of Macedonia).
3
The reason why we stop the amount A from increasing further is to avoid situations in which
the amount would become too high. At the same time, we do allow the amount A to become larger
than the amount B in order to collect information about women that present a negative willingness
to pay, e.g. collect information about those that would be willing to pay in order to ensure that
their husband becomes the recipient of the transfer.
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immediately after the decision in a given round was made and confirmed. Screenshots taken from the software are presented in Appendix A.1. The algorithm was
designed in order to identify the participant’s indifference point between the two
alternatives of her being the recipient and her husband being the recipient. Some
examples of the mechanics of the algorithm are presented in figure 1.4
Figure 1: Algorithm for the determination of offered amounts: some examples
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Note. The graph presents four possible combinations of a participant’s answers. From the left,
the first shows a case in which the participant always chooses the option where her husband is the
recipient. The second and the third show cases in which the participant switches after the first
question. The fourth shows instead a case in which the participant decides that she will be the
recipient independent of the cost.

Protocol As we discuss in more detail below, participants in the experiment were
drawn from the sample of respondents to the household survey that was collected
for the evaluation of the Conditional Cash Transfer program in Macedonia. Women
were invited, either through the phone or through visits to their homes, to participate in the experiment using contact information collected in that survey. The
invitation stated that they were being asked to participate in an interview about
the needs of women in their social stratum, and that they would be financially
compensated for their time.
The experiment was carried out in a room where only the participant and a
female assistant were present. Participation in the experiment did not involve any
monetary costs for the participants. A driver picked up participants at their dwelling
or at an agreed meeting point, and took them to the office where the experiment was
carried out.5 Participants were given 300 MKD as a show-up fee. Participants were
4

It is important to note that we have no reason to believe that the participants understood the
algorithm that we used, and that we saw no indication of strategic behavior in the response, neither
from the in-depth interviews with the participants in the focus groups after the pilot, nor from the
data collected in the pilot and in the full experiment.
5
The decision to cover transportation costs was made to avoid that heterogeneity in this cost
would influence the outcome of the experiment. In addition, we selected only participants living ten
km or less away from the closest urban settlement, such that distance would not be an important
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also told that one round of choices and its associated decision would be randomly
selected to determine the actual payment at the end of the game.
The starting value for B (the stake) was randomized among nine amounts6 ,
ranging from 400 MKD (8.60 $US) to 800 MKD (17.20 $US). The starting value for
A was then defined to be (B - 50 MKD), allowing the experiment to start from an
initial choice for which it is costly for the participant to become the receiver. The
different starting points and their value in US$ are presented in table 1. We report
further details on the experiment and its protocol in Appendix A.
In terms of size of the incentive, stakes ranged from 62 to 123% of average total
daily household expenditure, which is roughly 650 MKD (16.98 US$) in this sample.
Relative to wages, the minimum offered stake corresponds to roughly 52% of the
daily net wages for women who has completed secondary school, and 68% for women
who has completed primary school only. The maximum offered stake corresponds
to 103% and 136% of these wages, respectively.7
Following the incentivized version of the experiment, participants were asked
to answer a non-incentivized version of the experiment, where the amounts were
ten times larger compared to the incentivized version. In this case, we asked the
participants to choose across alternatives, thinking of the hypothetical situation
they faced as if it corresponded to a real life scenario. Similarly to the incentivized
version, initial values for B were randomized between nine amounts, ranging from
4000 MKD (86.00 US$) to 8000 MKD (172.00 US$). The starting value for A was
then defined by B - 500 MKD.

3

Interpreting the Measures: a theoretical framework

The measurement tool we propose identifies how much a woman is willing to pay
in order to gain control of an amount otherwise offered to her husband. While
it is intuitive that such a measure should be related to the bargaining power of
a woman within the household, it is useful to consider models of intra-household
factor in participants’ answers.
6
Appendix D.2 presents a test for whether the willingness to pay is a function of the stakes.
Results show that for both incentivized and non-incentivized cases, the willingness to pay is uncorrelated with the stakes, both when testing the coefficients individually and jointly.
7
Daily net wages for different educational levels are estimated using data provided by the Macedonian State Statistical Office. Gross wages by educational level were available for October 2010
(source: 2010 Structure of Earnings of Employees) and net/gross wages were available for October
2010 and July 2014 (sources: Average monthly net wage paid per employee, Average monthly gross
wage paid per employee). We made use of the net/gross wage ratio in October 2010 to build net
wages by educational level. We then computed wages by educational level in 2014, by using the
nominal growth rate of wages from October 2010 to July 2014. At the time of the interview, the
net daily wage for a woman who has completed primary school is estimated to be 590 MKD, while
for a woman who has completed secondary school it is estimated to be 770 MKD.
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Table 1: Starting points
Incentivized
Participant
Husband
350 (7.53)
400 (8.60)
400 (8.60)
450 (9.68)
450 (9.68)
500 (10.75)
500 (10.75)
550 (11.83)
550 (11.83)
600 (12.90)
600 (12.90)
650 (13.98)
650 (13.98)
700 (15.05)
700 (15.05)
750 (16.13)
750 (16.13)
800 (17.20)

Non-incentivized
Participant
Husband
3500 (75.25)
4000 (86.00)
4000 (86.00)
4500 (96.75)
4500 (96.75)
5000 (107.50)
5000 (107.50)
5500 (118.25)
5500 (118.25)
6000 (129.00)
6000 (129.00)
6500 (139.75)
6500 (139.75)
7000 (150.50)
7000 (150.50)
7500 (161.25)
7500 (161.25)
8000 (172.00)

Note. Main units are expressed in Macedonian Denars (MKD). In parenthesis we report the correspondence with US$ using the prevalent exchange rate at the time of the experiment, 0.0215
US$/MKD. This is computed as the average exchange rate with US$ for the year 2014 (source:
National Bank of the Republic of Macedonia).

allocation of resources to interpret it more precisely. In this section, we first provide
a general discussion of the intuition behind the interpretation of our measure within
a wide range of intra-household allocation models. We then turn to a more specific
discussion within the collective model framework of intra-household allocation of
resources. This is to make the intuition precise in a given context. In particular,
within the context of this theoretical framework, we ask two questions: how does
our measure change when we vary exogenously the bargaining power of the woman
within the household, and how does the measure change with a targeted conditional
cash transfer of the type we have in our sample.

3.1

Models of intra-household allocations

The process of resource allocation within the household can be, and has been, modelled in many different ways. Some models assume cooperative behavior between
household members, while others allow for non-cooperative behavior and the waste
of resources in the process of intra-household allocation.8 A growing literature
applies these models to study household decision making in a variety of specific
contexts, such as the allocation of resources to children, labor supply, and fertility
decisions (see e.g., Hoddinott and Haddad, 1995; Chiappori et al., 2002; Blundell
et al., 2005, 2007; Ashraf et al., 2014; Voena, 2015).
Recently, several empirical papers have proposed rigorous testing of decision
making in different contexts, work that is informative about the suitability of alternative models of household decision making (see e.g., Ashraf, 2009; Ashraf et al.,
8

See e.g., Browning et al. (2014) and Doepke and Tertilt (2014) for discussion of different model
approaches.
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2014; Attanasio and Lechene, 2014). Depending on the context, one may prefer to
focus on one particular group of models, either cooperative or non-cooperative ones.
However, for the specific measure of power we are analyzing, the intuitions from the
non-cooperative and cooperative models are similar: with decreasing marginal utility of income, and with either caring preferences (i.e., one cares about the spouse’s
outcomes) or with the presence of public goods, one would expect that the more
resources a spouse has control over, the less she is willing to pay in order to gain
control over additional resources.9
In a unitary setting, however, it is assumed that the household acts as if there is
only one decision maker in the household, and therefore, a woman cannot gain more
control through a targeted transfer. In the following we will be more exact; we will
start by discussing explicitly the so-called unitary model, which is quite restrictive
in assuming that there is a single decision maker in the household (see e.g., Becker,
1991). We move on to discuss the much used collective model of household decision
making (see e.g., Chiappori et al., 1993). We show formally that whereas the unitary
model would predict zero willingness to pay, the collective model predicts that the
willingness to pay to control additional resources decreases with the control over
the existing resources. The collective model can be derived from a cooperative or a
non-cooperative setting, but the implemented allocations are always Pareto optimal.
In our setting we are agnostic about whether the allocation comes about through
Nash or other types of bargaining, or through some other decision making process.
We assume that household decisions are carried out by two decision makers, a
woman (A) and her spouse (B), who decide how to allocate total household expenditure to different goods, either publicly or privately consumed. Let Q be the
quantity consumed of a public good, say spending on children, and let qA and qB be
quantities consumed of private goods for the woman and her spouse. The household
budget constraint is given by:
P Q + p A qA + p B qB = x = x A + x B

(1)

where P , pA , and pB are the prices for public and private consumption goods. Total
household expenditure, x, equals income in this setting, since we do not consider
savings. Household income is given by the sum of person A and person B’s incomes,
xA and xB , respectively. Individual preferences are defined over private goods and
public goods, and we assume that there is no direct caring for the spouse: uA (Q, qA )
is the utility function for person A, and uB (Q, qB ) is the utility function for person
B.
9
Note that in a non-cooperative setting with neither caring nor public goods, she should on the
margin be willing to pay the whole amount as she gains no utility from her spouse receiving the
money.
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A unitary model assumes that choices are made according to a “unitary” household utility function Ũ (Q, qA , qB ). A natural assumption is to impose that the
household utility function respects individual preferences. One way to rationalize a unitary model based on individual preferences is to assume that households
maximize a weighted sum of individual preferences, in which the weights are fixed
preference parameters:10
Ũ (Q, qA , qB ) = µuA (Q, qA ) + (1 − µ)uB (Q, qB ).

(2)

A central characteristic of this representation of a unitary model is that the
weight does not vary with either prices or income. The demand for each individual
commodity depends on prices and total household income only, and is independent
of the distribution of income within the household. Such demand functions satisfy
general conditions (the Slutsky conditions).
The collective model, on the other hand, assumes that resources are allocated
efficiently, but it allows the weights µ to depend on prices, income, and distribution
factors. In the literature, distribution factors are defined as variables that have
an impact on the decision process, but do not affect neither preferences nor the
budget constraint. Distribution factors play a fundamental role in distinguishing the
collective model from the unitary model. In a unitary model, such variables should
not influence any household demands. In the collective setting, the household utility
function can therefore be expressed as:
Ũ (Q, qA , qB ) = µ(P, pA , pB , x, z)uA (Q, qA ) + (1 − µ(P, pA , pB , x, z))uB (Q, qB ) (3)
where z is a vector of distribution factors. An often used example of a distribution
factor is the share of income controlled or generated by one of the spouses.
The collective model has been used to understand the effects of targeting cash
transfers to women (see, for example, Attanasio and Lechene, 2002, 2014; Schady
and Araujo, 2006). Targeted cash transfers affect not only total household income,
but also how it is distributed among household members. Within the framework
of the unitary model, these transfers would affect household decisions only through
the effect that they have on total income and the budget constraint. If we consider instead a collective model, then a targeted cash transfer could affect not only
the budget constraint, but also each household member’s bargaining power, both
through x and through each spouse’s share of income. If the latter is a distribution
factor affecting weights µ, then transfers will have an effect on commodity demands
over and above any effects operating through total household income. As we discuss
10

See e.g., Attanasio and Lechene (2014) for a similar representation and Samuelson (1956);
Browning et al. (2014) for a general discussion of the unitary and collective model.
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below, the context we study is that of a cash transfer which in some municipalities
was targeted to women while in others it was targeted to the person who is registered
as the head of household, who is a man in the large majority of cases.
The experiment we have executed and described above induces participants to
consider explicitly the trade-off between the total amount of resources available to
the household and those controlled by the participant. In what follows we make this
link explicit. We note that while the collective model assumes efficiency, it does
so conditional on given weights µ. Women with a willingness to pay for controlling
certain resources of s > 0 are effectively sacrificing some resources. However the
behavior of these women is not inconsistent with the collective model as, within the
theoretical model we are considering, they are willing to pay s to change the weights
µ. A choice of s > 0 is inconsistent with the unitary model.

3.2

Interpreting s as a measure of power within the collective model

Our measure of power within the marriage can be expressed, in the context of the
collective model, in terms of an indifference condition, which we now derive. In
what follows, to simplify the notation and the derivation of our results, we consider
a version of the collective model without public goods. Public goods can, however,
be re-introduced without affecting our results.11
A
, where
Let us define the woman’s share of total household income as f = xAx+x
B
A
B
x and x are wife and husband’s income, respectively. We assume that f , which is
obviously affected by any transfer the wife receives, is a distribution factor and that
it summarizes the effect that husband and wife’s income has on the Pareto weights
µ.
Our experiment offers a payment either to the participant (a woman) or to her
husband, and identifies the participant’s willingness to pay to be the recipient of that
amount. Let s denote her willingness to pay as a share of the total payment offered,
E. We define f 0 to be the value of f that we would observe if the participant receives
A +(1−s)E
(1 − s)E: f 0 = xAx+x
. Similarly, define f 00 to be the participant’s share of
B +(1−s)E
xA
resources when the husband receives E: f 00 = xA +x
. Since this payment also
B +E
0
affects the household’s total income, we define x to be the resources available when
the wife receives (1 − s) E, and x00 to be the resources available when the husband
receives E: x0 = xA + xB + (1 − s) E and x00 = xA + xB + E.
The indirect utility function for household member k, v k (x, µ(x, f, z)) is a function of total expenditure x and the weight µ, which we assume to depend on x, f
11
For the case in which we use a sharing rule, we would have to consider a conditional sharing rule.
One way to conceptualize such a conditional sharing rule is by considering a two stage budgeting
procedure where the couple in the first stage agrees on how much to spend on the public good, and
then subsequently decides on spending on private goods.
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and some other distribution factors z. For notational simplicity, we omit from the
specification of the indirect utility (or the weights) the effect of prices, as they are
not central for our argument. The indirect utility function can then be expressed
as:
v k (x, µ(x, f, z)) = uk (qk∗ ),
k = A, B
where qk∗ are the quantities maximizing equation (3) subject to the household budget
constraint. Relative to the indirect utility function that one would derive from a
unitary model, we note that this expression depends on µ and, through it, on the
distribution factors f and z.
The indifference condition that defines our measure is then:
v A (x0 , µ(x0 , f 0 , z)) = v A (x00 , µ(x00 , f 00 , z))

(4)

Under relatively mild conditions there exists a sharing rule ρ [x, µ (x, f, z)] such
that qk∗ solves the following problem (see, for example, Bourguignon et al., 2009):
max uk (qk )

s.t. pk qk = yk

where yA = ρ [x, µ (x, f, z)] and yB = x − ρ [x, µ (x, f, z)].12 In this case we can write
the indirect utility function depending only on the sharing rule (and prices, which
are kept implicit):
v A [x, µ(x, f, z)] = v A {ρ [x, µ (x, f, z)]}
Our indifference condition, equation (4) can therefore be expressed in terms of
the sharing rule:




ρ x0 , µ x0 , f 0 , z = ρ x00 , µ x00 , f 00 , z
(5)
In what follows, rather than a vector of distribution factors z, we consider,
without loss of generality, a single distribution factor z in addition to f . In this
framework, we can prove the following proposition.
Proposition 1. Suppose the weight µ() does not depend on x and that the dis2
∂ 2 ρ[x,µ(f,z)]
< 0, ∂ ρ[x,µ(f,z)]
> 0, and
tribution factor z is such that ∂µ
∂z > 0. If
∂µ∂x
∂µ2
∂ 2 µ(f,z)
∂z∂f

ds
≤ 0, then dz
< 0.
Proof: see Appendix B.

What the proposition says is that our measure s is sensitive to changes in the
woman’s bargaining power. In particular, an exogenous change in the woman’s
bargaining power (driven by a distribution factor other than f ), is reflected in a
lower willingness to pay for control s. For this to be true, however, we need to have
that the sharing rule is concave in µ, and that the factor we are considering is not
a complement for f in the weight µ. Both are intuitive and natural conditions.
12

With public goods one can instead define conditional sharing rules.

12

3.3

s and targeted transfers within the collective model

It is useful to explicitly introduce targeted transfers into the collective model in
equations (1) and (3), in order to understand how they may affect the measure of
empowerment we have implemented. Let T be the amount of the transfer, α the
fraction of the transfer targeted to the woman in the household, and 1 − α the
fraction targeted to her spouse. A simple characterization of our data is one in
which α is either equal to 1 or 0, depending on whether the household resides in a
municipality where payments are targeted to the woman or to the household head,
respectively.
A +αT
,
With a targeted transfer, the distribution factor f is given by: f = xAx+x
B +T
a measure we can construct for each household using survey data. Introducing
our measure into the picture, and following the same argument as used above, we
define f 0 to be the value of f that we would observe if the participant receives
A +αT +(1−s)E
. Similarly, we define f 00 to be the participant’s share
(1 − s)E: f 0 = xAx+x
B +T +(1−s)E
xA +αT
. Substituting the new
of resources when her husband receives E: f 00 = xA +x
B +T +E
0
00
expressions for f and f into equation (5), which is the indifference condition that
defines our measure s, we can derive the following proposition.

Proposition 2. If µ() does not depend on x,
∂s
then ∂α
< 0.
Proof. See Appendix B.

∂ 2 ρ[x,µ(f,z)]
∂µ2

< 0, and

∂ 2 ρ[x,µ(f,z)]
∂µ∂x

> 0,

This proposition says that, under the stated conditions for the sharing rule,
shifting a cash transfer from the husband to the wife, as in the program we are
considering, should reduce the reported s. We interpret this result as saying that,
within the collective model, targeted transfers to women increase their bargaining
power within the couple.

4

Data

As discussed in the introduction, the experiment was conducted with the respondents of a survey carried out in the winter of 2013, for the evaluation of the impact
of targeting women rather than household heads with a conditional cash transfer
(the Macedonian Conditional Cash Transfer for Secondary School Education, or
MCCT). We are able to match the data from the experiment with this survey. In
this section, we describe the main features of our data.
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4.1

Macedonian CCT for Secondary Education

The lab experiment was conducted on a sample of women living in households eligible
for the MCCT. The MCCT is a social protection program which aims to alleviate
poverty, and to increase secondary school enrolment and completion rate among
children in the poorest households of the population. It was first implemented
by the Macedonian Ministry of Labor and Social Policy in the Fall of 2010 and
provided cash transfers to poor households conditional on having school-age children
attending secondary school at least 85 percent of the time.
The program was offered to the beneficiaries of the Social Financial Assistance
(SFA) benefit, which is the most significant income support program in the country,
accounting for around 0.5 percent of GDP and 50 percent of total spending on
social assistance. SFA is a means-tested monetary transfer granted to people who
are fit for work, but nevertheless are unable to support themselves. The amount a
household is entitled to under the SFA depends on household size and time spent
in the program, varying from 1,825 MKD per month (39.24 US$) for a one-member
household, to 4,500 MKD (96.75 US$) for households with five or more members.
The actual SFA payment to the household is the difference between the amount the
household is entitled to and actual household income. In this context, the potential
MCCT payments are substantial: they amount to 1,000 MKD per month per child
(21.50 US$), and, conditional on being eligible for SFA, they are not related to
income.
During the first three years of the MCCT (school years 2010/11, 2011/12 and
2012/13), a randomized field experiment was designed to test whether gendertargeted transfers generate differential outcomes in terms of household decision
making and human capital investment. The 84 municipalities in the country were
randomly assigned to one of two groups.13 In the first group, payment of the CCT
was made to the mother of the child, while in the second group it was made to the
household head, who is generally male.14
Three waves of a household survey were collected to study the impacts of this
experiment on household outcomes: one baseline and two follow-up surveys. Each
13

Random assignment was done after stratifying the sample of municipalities by population size.
The Republic of Macedonia’s 84 municipalities were first divided into seven groups depending on
population size, and then randomized into two groups of 42 municipalities each. In municipalities
in the first group the grant is paid to the mother of the child, while in municipalities in the second
group the grant is paid to the household head, regardless of gender.
14
According to the rulebook for acquiring the right to financial assistance, the household head
is determined by the following ordered rules: if there is an employed person in the household, the
household head would be the employed person; if there is a pensioner, the household head would
be the pensioner; if no employed person or pensioner exists in the household, the household head
is the unemployed person representing the household; for all other households, the Social Welfare
Centre selects the household head as the person representing the household.
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survey contains detailed information on a variety of household outcomes (demographic characteristics, expenditures on durable and non durable goods, housing)
and individual level information on household members (education, health, labor
supply, time use). We add several sources of income to construct total household
income: labor income, income from financial assistance (including assistance from
the CCT program) and assistance from family and friends. When available, we
use income information for a given household from up to two survey rounds. The
woman’s income share, f , is then defined as the share of total parental income that
can be attributed to the mother, such as her labor income and income transfers
from her relatives. Sometimes it is not clear how to attribute a particular source
of income to a household member. In the case of the SFA subsidy, for example, we
attribute it to the household head, since the household head is the legal recipient of
this transfer. However, our results are robust to reasonable changes in the definition
of income shares. We discuss these issues in detail in Appendix D.3.
In order to obtain information on the CCT transfer the households receive, we
match administrative data from the CCT program with each child who is enrolled
in the program and part of the survey. We then compute the amount of money
transferred to each household in the first three years of the program. We assign the
CCT income to the household member eligible for the transfer. Further details on
the program and the evaluation can be found in Armand and Carneiro (2013).

4.2

Laboratory experiment

During the summer 2014, we invited a subset of the urban women who were sampled
for the evaluation of the CCT to participate in the lab experiment we describe above.
These women resided in urban areas, and had to cohabit with a partner (the aim
is to study the control over resources between spouses, and therefore we excluded
households with only one parent).15 An area is defined as urban if it is within a
ten kilometre radius from an urban settlement, as defined by Macedonian law. In
particular, an urban settlement is defined as a “compactly built up residential area
with a population exceeding 3000, which has a developed structure of various economic activities, which has over 51% of the workforce working in the secondary and
tertiary sector, which has an urban physiognomy of zones for residence, recreation
and green area (parks), town square, street infrastructure, communal services, and
which acts as a functional center for the surrounding populated places”.
The experiment was carried out in 43 settlements, ten of which are independent
municipalities and form the capital city Skopje. An office location for the experiment
15

Note that 98 percent of the women are legally married and therefore we throughout refer to
their partner as their husband.
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was arranged in each of these settlements. By using an office one avoids having to
carry out the experiment in the household dwelling, where answers could have been
affected by the family environment, and where it could be difficult to isolate the
woman from the presence of her husband.
Our sample includes a set of households eligible for the first year of the CCT
(the 2010/2011 academic year), and another set of households eligible for the third
year (the 2012/2013 academic year). Out of 906 selected women, 768 participated
in the lab experiment, giving a fairly high response rate of 84.8%. In Appendix D.1
we show that the response rate in municipalities where the CCT transfer is paid
to the mother is not statistically different from the response rate in municipalities
where it is paid to the head of household. The main predictors of response rate
in our sample are husband’s employment, ethnicity, and for those who have the
information available, baseline expenditure levels.
Table 2 presents the summary statistics for participants in the experiment in
terms of age and education, ethnicity, household size, and other household attributes. It also presents balance tests by displaying the differences in the characteristics for households residing in municipalities with different payment modalities
for the CCT. On average participants are 44 years of age and have 7.5 years of
education. Their partners are slightly older (47 years old) and have higher levels
of education (8.5 years of education). Average household size is about 4.7, average
number of children is 2.5, and the vast majority of couples are legally married (98%).
Since all households in the experiment (and in the CCT) are recipients of SFA, we
expect very few adult members to report to be working in the month prior to the
interview. Only 9% of women and 19% of men report any employment during that
period. About 14% of households are involved in farming and breeding (even though
this is an urban sample). In terms of basic living standards, 90% of households have
access to public water and electricity.
Figure 2 shows the distribution of participants’ willingness to pay (WTP) to
gain control over the transfer in the experiment, as a fraction of the total amount
offered in the experiment (E in the model). As discussed in Section 3, we interpret
a high WTP as and indication of low bargaining power within the marriage.
The average WTP in this sample is equal to 19% of the maximum total amount
offered in the experiment (E). It is worth noting that a substantial fraction of women
(7%) reveals a willingness to pay above 0.9, meaning that they are willing to pay
almost the whole amount in order to avoid that their husband becomes the recipient.
This could be justified if they benefit very little, or even experience negative effects,
from their husband’s increase in income.16 Nevertheless, a very high value for WTP
16

Examples are households where the husbands are alcoholic or have other consumption habits
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Table 2: Participant characteristics and randomization balance

Age (husband)
Age difference (h-w)
Schooling (husband)
Schooling difference (h-w)
Albanian
Macedonian
Roma
Turk
Household members
Number of children
Legally married
Worked (wife)
Worked (husband)
Male household head
Muslim
Farmer / breeder
Access to public water and electricity
Living in Skopje
Living in main settlement
Observations
Enrolled in CCT (2012/2013)

Payment to
Household Head
(1)

Difference with
Payment to Mother
(2)

47.20
(0.49)
3.29
(0.26)
8.45
(0.31)
0.96
(0.18)
0.25
(0.07)
0.47
(0.07)
0.18
(0.05)
0.10
(0.04)
4.70
(0.12)
2.52
(0.09)
0.98
(0.01)
0.09
(0.03)
0.18
(0.04)
0.84
(0.03)
0.56
(0.07)
0.14
(0.04)
0.90
(0.02)
0.29
(0.11)
0.77
(0.05)
768
0.64
(0.03)

-0.19
(0.65)
-0.24
(0.37)
0.19
(0.36)
-0.26
(0.30)
0.06
(0.11)
-0.05
(0.10)
0.02
(0.07)
-0.02
(0.04)
-0.04
(0.17)
0.07
(0.15)
-0.01
(0.01)
0.00
(0.03)
0.02
(0.05)
-0.01
(0.05)
0.04
(0.10)
0.01
(0.05)
0.01
(0.03)
0.00
(0.16)
0.01
(0.07)
768
-0.05
(0.04)

Note. Standard errors clustered at municipality level are presented in parenthesis (*** p<0.01, **
p<0.05, * p<0.1). This table shows estimates of a linear regression of the variables indicated in
the first column on the treatment indicator motherj and a constant. Column 1 presents estimates
for the constant. Column 2 presents instead estimates of the coefficient for the treatment indicator
motherj . The inclusion of seven dummies for the randomization strata (each dummy indicating
a quantile for the municipality in the distribution of the population) does not affect the results.
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Figure 2: Willingness to pay
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Note. The graph presents the distribution of participants by the share the participant is
willing to pay in order to receive the payment. The left bar is representing all responses
smaller or equal to -0.065, which is the smallest censored share and is equal to 50 MKD
divided by the maximum stake, 800 MKD.

could also reflect a situation where mothers gain substantial control over resources
by increasing only slightly her contribution to total household income.
There is also a large fraction of women who report a zero and negative willingness
to pay (35%). The interpretation of a zero or negative WTP is not straightforward.
A woman living in a unitary household would report a zero-WTP. A woman with
a very high level of bargaining power, so that she is effectively the sole decision
maker in the household, would also report a zero-WTP. This would be equivalent to
a unitary model where household preferences coincide with the woman’s preference.
A zero-WTP could also be obtained in the case of a woman with no bargaining
power, perhaps because of social norms. This would be equivalent to a unitary model
where the preferences coincide with the husband’s preference. It could also be the
case that, for some women reporting zero-WTP, their bargaining power is very low,
and the amounts offered in the game are not sufficiently high to significantly change
their relative bargaining weights. This may be the case if women who have very little
bargaining power initially, need to obtain a certain level of income before transfers
of this kind matter, i.e., they need a “big push” in order to reach the state where
smaller contributions to household income matter for the power balance. Finally, an
alternative explanation for a WTP equal to zero may be that some individuals are
reluctant to make decisions, and hence they shy away from decision making if they
are given the opportunity to do so. This explanation is consistent with evidence
which make their spending non-beneficial or even invoke negative effects for the spouse, such as
spending on prostitution.
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from recent experimental studies.17 For these reasons, the zero-WTP observations
should be interpreted cautiously: throughout the empirical analysis we therefore
present robustness analyses treating zero-WTP observation in different ways.

4.3

Survey questions: traditional measures of empowerment

At the end of the lab experiment, we conducted an additional short survey. The survey included further questions about the within-household decision making process,
depression, domestic conflict and violence, prospects of future work opportunities,
networks for financial assistance, and private goods consumption by the participant
and her spouse (cell phone bills, food for children, cigarette and alcohol consumption for both adults). The questions on decision making are very similar to those
traditionally used in many surveys (such as those used in the PROGESA evaluation,
and analyzed by Adato et al. (2000) in the study we cited above). In particular,
we ask whether the main decision maker for a variety of choices, such as schooling,
expenditure on food or finance, is the husband, the wife, or whether decisions are
made jointly by both spouses.18
Table 3 presents descriptive statistics for answers concerning household decision
making and domestic violence. In terms of decision making, we observe that, as
in many similar surveys, participants tend to report that most decisions are taken
jointly with their husbands. In fact, 81% of participants report to be choosing
together with their husband for decisions related to schooling, 58% for choices related
to food expenditures and 87% for choices related to additional income. In terms of
domestic violence, the share of women who find it justifiable, in some circumstances,
to be beaten by their husbands, ranges from 10% (when the violence is linked to
arguing against the husband) to 33% (when the violence is related to neglecting
the children). Similar levels of acceptance of domestic violence are seen when the
participant is asked whether domestic violence is widespread in her neighbourhood
of residence. Only 30 to 35% of participants report that they argued with their
husbands about the management of money or the children’s discipline during the
week before the interview. Our data shows that a high fraction of participants
presents symptoms of depression, and a large fraction reports a very low perceived
likelihood of divorce.
Using the information collected from survey questions, we build two indexes: a
Household Decision Making (HDM) Index and a Domestic Violence (DV) Index.19
17

See Gartner and Sandberg, 2015 and references therein.
The full questionnaire can be found in Appendix A.2. In asking these questions we did not
probe the participants on ’tie breakers’ when they respond that they both decide on something, as
done, for instance, by Ashraf (2009).
19
Domestic violence has been studied in relation to targeted cash transfers as another measure
18
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Table 3: Descriptive statistics on self-reported empowerment indicators

Wife decides about school
Wife decides about food
Wife decides about finance
Wife decides about extra amount
Husband decides about school
Husband decides about food
Husband decides about finance
Husband decides about extra amount
Both decide about school
Both decide about food
Both decide about finance
Both decide about extra amount
Violence justified for argument
Violence justified for going out
Violence justified for neglecting children
Violence justified for burning food
Violence common for argument
Violence common for going out
Violence common for neglecting children
Violence common for burning food
Argued about managing money
Argued about children’s discipline
Depression Index
Presence of depression symptoms
High likelihood of divorce in the neighborhood

(1)
Mean
0.12
0.24
0.27
0.08
0.06
0.19
0.30
0.04
0.81
0.58
0.43
0.87
0.10
0.16
0.33
0.05
0.28
0.21
0.20
0.10
0.35
0.30
13.01
0.70
0.22

(2)
Median
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.00
1.00
0.00
1.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
13.00
1.00
0.00

(3)
St.Dev.
0.33
0.42
0.44
0.27
0.24
0.39
0.46
0.21
0.39
0.49
0.50
0.33
0.29
0.37
0.47
0.22
0.45
0.41
0.40
0.30
0.48
0.46
6.34
0.46
0.41

(4)
Min
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

(5)
Max
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
30
1
1

Note. All answers are reported by the participant at the end of the WTP experiment. Depression index is
based on CES-D10 test. Presence of depression symptoms is a dummy variable equal to one if the CESD10 depression value is equal or larger than ten. For variables concerning likelihood, we refer to “high
likelihood” if answers were “Very likely” and “Somewhat likely”, instead of “Could happen”, “Unlikely” or
“Very unlikely”. For variables concerning decisions, we refer to “wife (husband) decides” if the participant
(partner) is the only decision maker. The exact questions are reported in Appendix A.2.
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The HDM Index is constructed performing factor analysis (FA) using a polychoric
correlation matrix on the variables concerning the identity of the decision maker
within the household when it comes to children’s schooling, food expenses, household
financial administration, and extra income. These variables are coded as 0 if the
woman is deciding, 1 if the two partners are deciding together and 2 if the man
is deciding. Therefore, like our WTP variable, this index is decreasing in women’s
power.
The DV Index is constructed using principal component analysis (PCA) on the
selected dummy variables, and we construct the index using the first component
only. This index captures the participant’s attitudes towards domestic violence,
and her perceptions of domestic violence in the neighbourhood of residence. We
focus on whether the participant believes that domestic violence is acceptable if a
woman argues with her partner, goes out without informing her partner, neglects
her children, or burns the food while cooking. In addition, we use information on
whether the participant believes that these types of domestic violence are common
in her neighbourhood.
Table 4 presents the factor loadings for the DV index and the HDM index. All
items, which have roughly the same scale and variance, contribute in a similar way
to each index. There is no item or set of items on which the index loads particularly. That said, for HDM, the loadings on decisions about food expenditures and
financial administration in the household are a little larger than for the other items,
which means that the index is more reflective of household decision making about
these issues than about the schooling of children, or about managing extra income.
Similarly, one should also note that, for DV, the loadings on the questions about
the prevalence of domestic violence are a little higher than those on questions about
the acceptability of domestic violence, perhaps because there is less measurement
error or random variability in these questions.
Figure 3 presents the distribution of the HDM and the DV indexes. The HDM
index has a bell-shaped distribution where the DV index has a large mass point at
0, reflecting the pattern of answers to the underlying questions. For both indexes
there is large dispersion in the answers of different households.

4.4

A comparison of empowerment measures

The empowerment measure we have collected, based on the willingness to pay for
resource control, is novel in the literature. It is therefore interesting to compare
it with more traditional measures. We do so by first computing the correlation
between the WTP measure and the HDM and DV indexes. These correlations are
of empowerment (or rather lack thereof). See Angelucci (2008); Bobonis et al. (2013).
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Figure 3: Distribution of Domestic violence and Household decision making indexes
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Note. The graph presents the distribution of the HDM index (left panel) and of the DV index
(right panel). Indexes are built using principal component analysis and using the first component
only. See table 4 for factor loadings.

Table 4: Factor loadings for HDM and DV indexes
Factor loadings
HDM index
(1)
Participation in the decision about:
school
food expenses
financial administration
managing an extra amount

DV index
(2)

0.510
0.714
0.701
0.516

Violence justified for:
argument
going out
neglecting children
burning food

0.280
0.289
0.299
0.234

Violence common for:
argument
going out
neglecting children
burning food

0.380
0.447
0.450
0.386

Observations
Share of total variance explained

768
-

768
0.401

Note. For the HDM Index, factor loadings are computed performing factor analysis (FA) using a polychoric
correlation matrix. Variables about household decision making are coded as 0 if the woman is deciding, 1 if
the two partners are deciding together and 2 if the man is deciding. For the DV index, the table presents the
principal component analysis (PCA) factor loadings of the first component. “Violence justified for” refers
to the question “Sometimes a husband is annoyed or angered by things that his wife does. In your opinion,
is a husband justified in hitting or beating his wife if...”. “Violence common for” refers to the question “In
your neighbourhood, is it usual for husbands to beat the wives if...”.
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Table 5: Correlation matrix for empowerment measures
Include all observations
Willingness
to pay
(1)
HDM index
DV index
Observations

-0.160***
-0.009
768

HDM index
(2)

Exclude zero-WTP
Willingness
to pay
(3)

0.096**
768

-0.087*
-0.045
419

HDM index
(4)
0.069
419

Note. *** p<0.01, ** p<0.05, * p<0.1. The table presents correlation coefficients between the different
measures of empowerment. Willingness to pay is defined as the share of the transfer the participant is
willing to pay to become the recipient instead of her husband. HDM index is built using information on
who within the household is participating in decisions. DV index is built using information on participant’s
attitudes towards domestic violence. Details on the constructions of the indexes are presented in Section 4.3.
In Columns 3 and 4 we restrict the sample by excluding the participants that in the laboratory experiment
reported a zero or negative WTP. Due to censoring of answers, we exclude in this category also positive
WTP, but smaller than 0.02.

reported in table 5. In the left panel of the table we report the correlations using the
entire sample. Remarkably, the correlation between the WTP and indexes based on
traditional measures is negative and, in the case of the HDM index, significantly so.
These results are robust to omitting from the sample the participants who revealed
zero WTP, as we can see in the right panel, where we compute the correlations using
only women who reported positive WTP.
The negative correlation is, at least at first sight, puzzling, however, it is obvious
that the two sets of measures are capturing very different factors. One possibility
is that all the measures are affected by a variety of factors, one of which is ‘power’
within the household, which then load differently on to the observed variables.
This idea is captured by the following simple model. Let there be I candidate
measures of empowerment, (m1 , ..., mi , ..., mI ). Each measure is assumed to reflect
the true level of women empowerment, P , but may also reflect effects from one or
more confounding factor(s), X, and pure random noise specific to each measure, εi .
Based on this, we can express each measure as:
mi = αi + λi P + βi X + εi

(6)

where λi gives the degree to which the measure reveals actual power in the household
and βi gives the effect of a potential confounding factor. A negative correlation
between two measures can arise if different measures load some Xs with opposite
sign and these variables are sufficiently variable to overturn the positive correlation
that would arise from different measures reflecting P .
We have attempted to estimate the model of equation (6) in our data. Since we
only have three measures of empowerment, WTP, HDM, and DV, we only allow for
23

one unobservable factor in our model. We include several observable characteristics,
as documented in table 6 which shows the loadings on the unobservable factor and
the coefficients on all the observable regressors.20
After controlling for several control variables the λ in the HDM is still negative
and statistically different from zero, suggesting that, if the above story is reasonable,
there may be additional determinants of the power measures we collect which are
unobserved in our dataset, and which may have impacts of opposite signs on different
measures. In fact, looking at the observables, this may well be the case. Notice
that some variables, such as the gender of the household head, religion, number
of children, or ethnicity, correlate differently with the alternative measures. For
instance, households male headship has a significant negative association with WTP
but a significant positive association with the HDM. Some of the other variables
also show signs of opposite associations, but many of these estimated effects are
insignificant.
In the empirical analysis, we use the CCT transfer to measure exogenous changes
in power. Note that, as we have exogenous variation from the field experiment, we
can study how well our measure reflects power, even though we may not have good
direct measures of the confounding factors, some of which may be unobserved. In
Section 5 we evaluate our measure as well as the alternative measures derived from
responses to survey questions about empowerment. To this end, we use both reduced
form and instrumental variables approaches.

5

Empirical analysis

Among participants, women residing in municipalities where the CCT payment
was targeted to them have potentially been empowered by an increase in their
share of household income, when compared to women living in municipalities where
the CCT was paid to household heads. In this section, we describe the empirical
methodology used to test whether the payment modality of the CCT affects women’s
empowerment, and we present results using as outcomes the traditional measures of
20

Let m1 be the WTP measure, m2 be the HDM index and m3 the DV index. We estimate the
following single-factor model:
m1

=

αi + λ1 P + β1 X + ε1

m2

=

αi + λ2 P + β2 X + ε2

m3

=

αi + λ3 P + β3 X + ε3

where λ is the loading on the unobservable factor, and β is the coefficients on observable regressors.
We normalize λ = 1 in the WTP equation. In addition, for estimation purposes, we impose a left
censoring point at 0 and a right censoring point at 1 for WTP, a left censoring point at 0 for HDM
index, and a left censoring point at -1 for DV index, in accordance with the data. P, ε1 , ε2 and ε3
are i.i.d. normal. We estimate the model using maximum likelihood.
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Table 6: Single-factor model estimates for empowerment measures
WTP
m1
(1)
P
Age (husband)
Age difference (h-w)
Schooling (husband)
Schooling difference (h-w)
Adult members
Number of children
Legally married
Male household head
Muslim
Living in Skopje
Living in main settlement
Albanian
Turkish
Roma
Regional controls
Observations

Empowerment measures
HDM index
DV index
m2
m3
(2)
(3)

1
(constrained)
-0.005
(0.003)
0.005
(0.005)
0.008
(0.007)
-0.002
(0.007)
-0.003
(0.037)
0.021
(0.016)
-0.199*
(0.113)
-0.168***
(0.045)
0.159*
(0.085)
-0.109
(0.070)
0.025
(0.041)
-0.317***
(0.090)
-0.168
(0.102)
-0.150*
(0.089)
Yes
768

-12.701***
(4.421)
-0.015*
(0.008)
0.000
(0.010)
0.005
(0.016)
0.006
(0.016)
-0.011
(0.067)
0.027
(0.037)
-0.384*
(0.219)
0.445***
(0.099)
0.186
(0.177)
-0.005
(0.142)
-0.083
(0.091)
0.284
(0.198)
-0.066
(0.228)
0.098
(0.186)
Yes
768

-2.338
(1.682)
0.023
(0.022)
-0.007
(0.029)
-0.175***
(0.047)
0.173***
(0.045)
-0.241
(0.209)
0.278***
(0.094)
0.580
(0.748)
0.356
(0.312)
-0.279
(0.508)
-0.915**
(0.371)
-0.044
(0.264)
-0.024
(0.570)
-0.279
(0.628)
0.964*
(0.549)
Yes
768

Note. *** p<0.01, ** p<0.05, * p<0.1. The table presents estimates for a single-factor model described
by equation (6). The model is estimated with maximum likelihood and constraining λ1 to be equal to 1.
HDM index is built using information on who within the household is participating in decisions. DV index
is built using information on participant’s attitudes towards domestic violence. Details on the constructions
of the indexes are presented in Section 4.3. Controls include age and education of partner’s, the gender of
the household head, religion and ethnicity of the household, regional dummies, indicator variables for the
type of settlement.
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empowerment, and the WTP measure from the laboratory experiment.
Random assignment of the identity of the recipient of the transfer (mother vs
head of household) across municipalities allows us to assess the impact of female
empowerment on different variables, by comparing these variables between residents
in the two types of municipalities. Let motherj be an indicator variable taking the
value 1 if the cash transfer is offered to mothers in municipality j, and zero otherwise.
The outcome of interest is a measure of participant i’s (living in municipality j)
empowerment, yij .
We estimate the following relationship:
yij = β0 + β1 motherj + Xi0 β2 + Vj0 β3 + εij

(7)

where Xi is a vector of participant, spouse, and household characteristics, Vj is a
vector of settlement and municipality characteristics, and εij is the error term. We
estimate this equation using least squares, allowing for clustered standard errors at
the municipality level. The variables in X include household head’s and partner’s
education, age and gender, ethnicity and religion of the household, and household
size and composition. Municipality controls include regional dummies, an indicator
for whether the participant resides in the main settlement of the municipality, and
whether the municipality is part of the capital city (Skopje).
Not all women in the sample are actual recipients of the CCT, due to the imperfect take-up of the program. In order to go beyond intent-to-treat estimates of
equation (7), and estimate the impact of receiving a transfer paid to the mother
as opposed to receiving a transfer paid to her husband, we need to address two
potential sources of endogeneity in the take-up of the program.
First, program participation is voluntary. In the year just preceding the survey,
only 60% of all eligible households enrolled in the program. Such a low take-up of
the program is directly related to the decision of not enrolling the child in secondary
school, which is a condition for receiving the transfer.21
Second, there is a proportion of households where the person registered at the
social welfare centre as the household head is the mother and not her husband. The
choice of who to declare as household head could be driven by unobservable variables
which also affect the outcome. This decision is likely to have been made prior to the
introduction of CCT, and is related to a prior application that the household made
for SFA benefits.
21
There is also a set of households that do not participate in the CCT because they lost the right
to SFA, and therefore indirectly lost the right to apply to the CCT program. We will not address
this issue explicitly. However, when we match the eligible SFA population in 2010 (baseline) and
the eligible SFA population in 2013 (second follow-up), we obtain fairly high match rates across
different types of municipalities, suggesting that the severity of this problem may be uncorrelated
with the identity of the CCT recipient.
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Therefore, when estimating the impact on empowerment of cash transfers received by mothers, we also use an instrumental variables strategy (IV), where the
instrument for cash transfers received by the mother is the modality of payment in
each municipality, motherj . In this section, we focus on two different measures of
take-up of the CCT program: the mother’s income share (corresponding directly
to our theoretical discussion), and the total income from the CCT received by the
mother in the first three years of the program.
Let dij be the endogenous regressor we are interested in. Then we estimate the
following model:
yij

= β0 + β1 dij + Xi0 β2 + Vj0 β3 + εij

dij

= θ0 + θ1 motherj + Xi0 θ2 + Vj0 θ3 + ω ij

(8)

where Xi is a vector of household characteristics, Vj is a vector of municipality
characteristics, and εij and ωij are household-specific error terms. As above, we
compute standard errors accounting for clustering at municipality level.

5.1

Traditional measures of empowerment

In this section we analyze the survey measures of empowerment discussed above,
and discuss how they are affected by gender-targeted CCT payments. We focus
on the HDM and DV indexes, presented in section 4.3. Table 7 presents estimates
for the effect of gender-targeted payments where we consider these indexes as the
outcome variables.
In columns 1 and 4, we focus on intent-to-treat estimates (equation (7)), corresponding to the impacts of residing in a municipality where CCT payments were
transferred to mothers. In columns 2 and 5 we report IV estimates (equation (8))
of the effect of mother’s income share (instrumented by the treatment variable) on
the empowerment indexes, while in columns 3 and 6 we report corresponding IV
estimates of the effect of mother’s total CCT transfer. First stage estimates are reported in the lower panel of table 9. There are no statistically significant coefficients
in this table. However, the point estimates indicate that gender-targeted transfers
increase empowerment among women who receive those transfers.22
22

Note that the raw correlation between our measure and the HDM is negative, i.e., the willingness
to pay and this index are positively correlated (table 5). This can be explained by the confounding
factors in equation (6) affecting some of the measures. Denoting our new measure m1 and one of
the alternative measures m2 , and considering the covariance between p and X to be positive (i.e.
λ1 > 0, β1 = 0, λ2 ≈ 0 and β2 < 0), the covariance between the two measures will be negative. We
find no significant correlation between our measure and the DV index, which may again be a result
of confounding factors, or may simply reflect that the DV index does not reveal (economic) power.
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Table 7: Effect of targeting payments to women on HDM and DV indexes
Dep.var.:
(1)
OLS
Payment to mother

HDM index
(2)
(3)
IV
IV

-0.112
(0.090)

Mother’s income share

DV index
(5)
IV

(6)
IV

-0.200
(0.172)
-0.596
(0.468)

Mother’s CCT income

Controls
Observations

(4)
OLS

-1.069
(0.902)
-0.007
(0.006)

Yes
768

Yes
768

Yes
768

-0.013
(0.010)
Yes
768

Yes
768

Yes
768

Note. Standard errors in parenthesis are clustered at municipality level (*** p<0.01, ** p<0.05, * p<0.1).
Columns 1 and 4 present estimates using equation (7) for the effect of targeting payments to mother on
the the HDM and the DV indexes. Columns 2-3 and 5-6 presents estimates for equation (8) on the effect
of mother’s income share and on total CCT transfer to the mother on willingness to pay. HDM index is
built using information on who within the household is participating in decisions. DV index is built using
information on participant’s attitudes towards domestic violence. Details about the indexes are presented in
Section 4.3. Controls include age and education of partners, the gender of the household head, religion and
ethnicity of the household, regional dummies, indicator variables for the type of settlement and indicator
variables for the stake.

5.2

Lab-based measure of empowerment

We now turn our attention to the WTP measure from the lab experiment. In
columns 1-3 of table 8 we present ITT estimates of β1 , using different combinations
of controls. All estimates are negative and statistically significant, indicating that
in municipalities where mothers are the recipients of the CCT (and therefore are
potentially more empowered), women are on average willing to pay a lower amount
to keep the cash from the laboratory experiment than in municipalities where the
CCT recipient is the head of household (and therefore, the level of empowerment of
women is potentially smaller). Since a large proportion of women report extreme
values for sij (either 0 or 1), columns 4-6 of table 8 examine what happens when
we exclude these extremes from our analysis. Although we are using a substantially
smaller sample size, our results are essentially unchanged.
We then estimate equation (8) using the mother’s income share as the main
endogenous variable. The lower panel of table 9 shows that the instrumental variable
motherj strongly predicts the mother’s income share, which is 19 percentage points
higher in municipalities where mothers are the recipients of the CCT, compared to
municipalities where the household heads are recipients. Our IV estimates show that
mother’s income share has a significant effect on the willingness to pay to become
the recipient in the lab experiment. Shifting all income from the male partner to
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Table 8: ITT estimates of the effect of targeting payments on willingness to pay
Dep.var.:

Payment to mother

Willingness to pay
Include all observations
Exclude always husband
and always herself
(1)
(2)
(3)
(4)
(5)
(6)
OLS
OLS
OLS
OLS
OLS
OLS
-0.057** -0.053** -0.053** -0.058*** -0.055*** -0.055***
(0.020)
(0.025)
(0.024)
(0.024)
(0.021)
(0.019)

Demographic controls

Yes

Yes

Yes

Yes

Yes

Ethnicity controls

No

Yes

Yes

No

Yes

No
0.055
768

No
0.074
768

Yes
0.074
768

No
0.060
576

No
0.082
576

Stake controls
R2
Observations

Yes
Yes
Yes
0.083
576

Note. Standard errors in parenthesis are clustered at municipality level (*** p<0.01, ** p<0.05, * p<0.1).
The table presents estimates using equation (7) for the effect of targeting payments to mothers on the WTP.
Dependent variable is WTP defined as the share of transfer the participant is willing to pay to become the
recipient instead of her husband. Payment to mother is a dummy variable equal to one if the household
resides in a municipality where the CCT transferred the money to mothers. In Columns 4-6 the sample
is restricted by excluding the participants who decided to always be the recipient or always choosing the
husband to be the recipient. Controls include age and education of partner’s, the gender of the household
head, religion and ethnicity of the household, regional dummies, indicator variables for the type of settlement
and indicator variables for the stake.

the female partner in the household would decrease this willingness to pay by about
26 percentage points. A slightly larger effect is observed when we exclude from the
sample those participants who decided to either always be the recipient themselves
or always chose her husband to be the recipient, but overall, results are robust to
the inclusion of controls in the model and to the exclusion of extreme values. If
instead we use the amount of the total CCT transfer received by the mother as the
explanatory variable, we estimate that an increase of 100MKD in the transfer to the
mother reduces her willingness to pay by around 0.4 percentage points.23
5.2.1

Censoring of willingness to pay

The data from our lab experiment is left and right censored, since we could not
elicit WTP over an infinitely large support. On one hand, a participant may have
been willing to pay an even larger amount than the maximum proposed in order to
secure that her husband becomes the recipient. On the other hand, we never allow
the WTP to go above 1, which could be a possibility, if the participant is willing to
pay in order to avoid that the partner becomes the recipient.
The exact censoring points in our data differ depending on the stakes.24 The
23
We obtain similar results when the endogenous variable is the number of years in which a
mother received transfers from the CCT. See Appendix D.4.
24
For example, when the initial stake is 600 MKD and the participant always chooses to be the
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Table 9: Effect of mother’s income share and CCT transfer on willingness to pay
Dep.var.:

Wife’s income share

Willingness to pay
Include all observations
Exclude always herself
and always hushand
(1)
(2)
(3)
(4)
IV
IV
IV
IV
-0.283**
-0.328***
(0.114)

(0.122)
-0.003**

Wifes’s CCT income

-0.003***
(0.001)

(0.002)
Controls
Observations

Yes
768

Yes
768

Yes
576

Yes
576

First stage results:
Payment to mother
R2
F test of excluded instrument

0.187***
0.023
0.436
68.750

15.655***
1.250
0.356
156.805

0.168***
0.025
0.434
44.869

15.728***
1.363
0.359
133.201

Note. Standard errors in parenthesis are clustered at municipality level (*** p<0.01, ** p<0.05, * p<0.1).
The table presents estimates for equation (8) on the effect of mother’s income share, defined as the share
attributable to the mother of total household income, and on total CCT transfer to the mother on WTP.
Dependent variable is WTP defined as the share of transfer the participant is willing to pay in order to
receive the money instead of the partner receiving the money. Endogenous variables are instrumented using
the dummy variable Payment to mother, equal to 1 if the household resides in a municipality where the CCT
transferred the money to mothers. In Columns 3-4 the sample is restricted by excluding the participants
who decided to always be the recipient themselves or always choosing their husband to be the recipient.
Controls include age and education of partners, the gender of the household head, religion and ethnicity of
the household, regional dummies, indicator variables for the type of settlement and indicator variables for
the stake.
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underlying willingness to pay (s∗i ) is therefore not observed beyond bounds which
are determined by the initial stake (Ei ), and by the rules of the experiment. In
addition, the exact realization of si is never observed as the software is designed to
stop the sequence when the difference between two consecutive offered amounts with
opposite decisions (to become the recipient or her husband to become the recipient)
is smaller than 20 MKD.
In this section we estimate the full distribution of willingness to pay using the
censored data and a maximum likelihood procedure which tries to fit a mixture of
three normal distributions to the data, accounting for the censoring in the data.
We estimate separate models for participants living in the two different types of
municipalities, distinguished by the identity of the recipient of the CCT.25
The top panel of figure 4 presents a comparison of the fitted distribution si for
women residing in the two groups of municipalities. It is clear that those residing
in municipalities where the CCT is paid to the mother have a lower si . The bottom
panel of the figure shows the non-parametric density fit to the raw data, which has
more limited support because of the censoring.26 The two pictures are very similar.
Table 10 presents the estimated parameters of the distributions. Since we fit
a mixture of three normal distributions, we report the weight, the mean and the
standard deviation of each of the three components. In addition, at the top of
the table, we also report the overall mean and standard deviation of the overall
distribution.
In order to test for equality of means of si across the two groups of municipalities,
we assume independence between these groups, and we use a standard two tailed
t-test. There is a difference of six percentage points in si for participants in each
type of municipality, which is statistically different from zero. The estimates from
this parametric model are similar from the regression estimates from the previous
section, which did not account for censoring of the observations, providing further
recipient, the willingness to pay is right censored at 0.9375 (i.e.(600 − 37.5) /600). If instead the
participant always chooses that the husband is the recipient the answer is instead left censored at
-0.083 (i.e.(600 − 650) /600). Table C2 presents censoring points for each stake both in terms of
last amount offered to the participant and in terms of the corresponding willingness to pay.
25
Appendix C discusses in detail the methodology used to estimate the parameters of the distribution. We report the result for an unconditional version of the maximum likelihood estimation.
We extend the estimation using a version conditional on observable characteristics, and the results
are unchanged.
26
To test for equality of the distributions of WTP in municipalities where the CCT is transferred
to mothers and municipalities where it is transferred to household heads (figure 4), we perform
a non-parametric two-sample Kolmogorov-Smirnov test. The p-value of the test is equal to 0.101
if we include all observations and 0.062 if we restrict the sample by excluding the participants
who decided to always become the recipient or always letting their husband become the recipient.
We need to highlight, though, that in case of censored data, results from a general version of
the Kolmogorov-Smirnov test are conservative (Schumacher, 1984). This supports the rejection of
equality of the two distributions.
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Figure 4: Distribution fit for willingness to pay: comparison of treatment groups
Panel A. Parametric

Panel B. Non-parametric
Payment to HH

Payment to MOTHER

3

Density

2

1

0
-.5

0

.5
Willingness to pay

1

1.5

Note. The figure shows a comparison of the distribution of WTP estimated for the two treatment groups
(payment to household head and payment to mother). In Panel A, the distribution fit is computed assuming
a mixture of three Normal distributions. The parameters are estimated using Maximum Likelihood and
imposing multiple censoring points. Estimates are presented in table 10. In Panel B, the distribution fit is
estimated non-parametrically using Kernel density.
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evidence of the robustness of our results.

6

Conclusion

Identifying the empowerment effect of targeted cash transfers is fundamental to understanding the effect of targeting women as an instrument for empowering women
within households. In this paper we present a novel identification strategy to measure women’s willingness to pay for receiving transfers. We report results from an
economic experiment among female urban recipients of SFA who are also part of a
household that was offered a CCT.
Targeted transfers alter household decision making through (at least) two channels. First, the transfer has an effect on total household income which may affect
bargaining positions for men and women directly. Second, the transfer has an effect on the share of resources attributable to each household member. Our lab
experiment identified the values that make the women indifferent between being
the recipient and her husband being the recipient, providing information about the
trade-off the women makes between household income and empowerment. Our results show that women are, on average, willing to sacrifice some household income to
receive the money and gain more power over resources. Note that this result means
that the unitary model is generally rejected in our study. Our results further show
that having already been empowered by the CCT (i.e., residing in a municipality
where women were offered the CCT) leads, on average, to a lower willingness to
sacrifice household income to gain power.
We provide evidence that our experimental set-up measures bargaining power,
and do so in a more effective way than traditional survey based measures.
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Appendices to “Measuring and Changing Control: Women
Empowerment and Targeted Transfers”

A

Design: experiment and survey

This appendix shows the design implemented in full. A.1 shows the screenshots for
the experiment.

A.1

Experiment

At the beginning of the session, the following instructions were read by the participant together with an assistant. The assistant was present throughout the experiment to go through the questions with and collect the answers from the participant.
Today you will respond to an important survey, which has been designed
to study the needs of women within Social Financial Assistance households. We kindly request you to participate by providing your sincere
answers.Your answers will be kept anonymous and no replies will be revealed to anyone except the researchers who will not know who you are
or even your name.
In the following questions you will be facing different scenarios in which
you will have to choose between two alternatives, A or B. You cannot
choose both. You will have to state your preferred choice (A or B) in
each situation. If you choose A it means you prefer alternative A to
alternative B.
In some sections of the questionnaire we will be rewarding you for your
choices and this will be made clear at the beginning of each section. Your
decisions will define your actual reward, which will be communicated at
the end of the survey.
We will start by providing you with an example, so that you can understand the setting. Please don’t hesitate to ask questions to the assistant
in case you didn’t understand the setting.
Once the session was started, the participant was presented with examples of
choices to be made in the experiment. Figures A1 to A3 show screenshots of the
experiment setting.

1

Figure A1: Introduction to the experiment

Note. The screenshot was presented to the participants at the beginning of the incentivized section of the
experiment.

Figure A2: Introduction to the incentivized section

Note. The screenshot was presented to the participants at the beginning of the session and was read together
with the interviewer.

2

Figure A3: Experiment setting for the incentivized section
A. Choice to become the recipient

B. Choice to letting the husband become the recipient

Note. These screenshots present the setting faced by the participant in the experiment. The top panel
shows the screen when the participant chooses to become the recipient when choosing between 550 MKD
for herself and 600 MKD for her husband. The bottom panel shows the screen when the participant chooses
to letting the husband become the recipient when choosing between 138 MKD for herself and 600 MKD for
the husband.

3

A.2

Full survey questionnaire

The following table presents the text and the coding of all questions in the survey
following the lab experiment. Questions indicated as CES-D10 are part of the ten
questions composing the Center for Epidemiologic Studies Short Depression Scale.
ID
CESD101

Questions
For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: I was
bothered by things that usually don’t bother me.

CESD102

For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: I had
trouble keeping my mind on what I was doing.

CESD103

For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: I felt
depressed.

CESD104

For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: I felt
that everything I did was an effort.

CESD105

For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: I felt
hopeful about the future.

CESD106

For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: I felt
fearful.

CESD107

For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: My
sleep was restless.

4

Coding
1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time” 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”
1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time“ 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”
1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time“ 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”
1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time“ 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”
1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time“ 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”
1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time“ 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”
1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time“ 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”

CESD108

For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: I was
happy.

CESD109

For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: I felt
lonely.

CESD1010

For each of the following statements, please select
the answer that best describes how often you felt
or behaved this way during the past week: I could
not get going.

11

In your neighbourhood, how likely is it that a married woman would divorce?

12

In the last 2 weeks, did you and your spouse argue
about ...MANAGING MONEY?
In the last 2 weeks, did you and your spouse argue
about ...DISCIPLINE OF THE CHILDREN?
Sometimes a husband is annoyed or angered by
things that his wife does. In your opinion, is a
husband justified in hitting or beating his wife if
SHE ARGUES WITH HIM?
Sometimes a husband is annoyed or angered by
things that his wife does. In your opinion, is a
husband justified in hitting or beating his wife if
SHE GOES OUT WITHOUT TELLING HIM?
Sometimes a husband is annoyed or angered by
things that his wife does. In your opinion, is a
husband justified in hitting or beating his wife if
SHE NEGLECTS THE CHILDREN?
Sometimes a husband is annoyed or angered by
things that his wife does. In your opinion, is a
husband justified in hitting or beating his wife if
SHE BURNS THE FOOD?
In your neighbourhood, is it usual for husbands
to beat the wives if THEY ARGUE WITH HIM?
In your neighbourhood, is it usual for husbands
to beat the wives if THEY GO OUT WITHOUT
TELLING HIM?
In your neighbourhood, is it usual for husbands to
beat the wives if THEY NEGLECT THE CHILDREN?
In your neighbourhood, is it usual for husbands
to beat the wives if THEY BURN THE FOOD?

13
14

15

16

17

18
19

20

21

5

1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time“ 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”
1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time“ 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”
1 “Rarely or none of the time” 2
“Some or a little of the time” 3 “Occasionally or a moderate amount
of the time“ 4 “Most or all of the
time” .a “Not applicable” .b “Don’t
know”
1 “Very likely” 2 “Somewhat likely”
3 “Could happen” 4 “Unlikely” 5
“Very unlikely” .a “Not applicable”
.b “Don’t know”
1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”

1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”

1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”

1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”

1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”

22

23

If your child doesn’t want to go to school, who
in the household usually decides whether he/she
should go?
Who in the household usually decides how much
money to be spent on food?

24

Who in the household usually decides about the
financial administration?

25

Imagine the following household composed by a
wife, a husband and three children. The wife is
40 years old and her husband is 43 years old. The
three children are aged 5, 10 and 14. Both wife
and husband have been unemployed in the last
2 years and have been receiving SFA. Today, the
wife receives X MKD from her parents to help the
family. Who do you think should decide what to
do with that amount?
In 3 years time, how likely is it that you will have
worked at least once for A SALARIED JOB?

26

27

In 3 years time, how likely is it that you will have
worked at least once for AN OCCASIONAL JOB?

28

If your household is in need of financial help, think
whether you would ask for help to the following
people. Can you ask for financial help to your
MOTHER?
If your household is in need of financial help, think
whether you would ask for help to the following
people. Can you ask for financial help to your
FATHER?
If your household is in need of financial help, think
whether you would ask for help to the following
people. How many SIBLINGS can you contact for
asking financial help? (Report the total number,
write 0 if none)
If your household is in need of financial help, think
whether you would ask for help to the following
people. How many OTHER RELATIVES can you
contact for asking financial help? (Report the total number, write 0 if none)
If your household is in need of financial help, think
whether you would ask for help to the following
people. How many FRIENDS can you contact for
asking financial help? (Report the total number,
write 0 if none)
Does your partner own a cell-phone?

29

30

31

32

34
35

How much do you believe he spends on paying the
phone bill/buying pay-as-you-go cards in a typical
month?

6

1 “Wife” 2 “Husband” 3 “Together” .a “Not applicable” .b
“Don’t know”
1 “Wife” 2 “Husband” 3 “Together” .a “Not applicable” .b
“Don’t know”
1 “Wife” 2 “Husband” 3 “Together” .a “Not applicable” .b
“Don’t know”
1 “Wife” 2 “Husband” 3 “Together” .a “Not applicable” .b
“Don’t know”

1 “Very likely” 2 “Somewhat likely”
3 “Could happen” 4 “Unlikely” 5
“Very unlikely” .a “Not applicable”
.b “Don’t know”
1 “Very likely” 2 “Somewhat likely”
3 “Could happen” 4 “Unlikely” 5
“Very unlikely” .a “Not applicable”
.b “Don’t know”
1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”

1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”

-

-

-

1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
-

36

38

Do you have your own cell-phone (you own the
phone and you are not sharing the use of it with
nobody else in the household)?
How much do you spend on paying the phone
bill/buying pay-as-you-go cards in a typical
month?
Do any of your children have a cell-phone?

39

Do you and your partner pay for the expenses?

40

47

How much do you think that they spend on the
phone bill/buying pay-as-you-go cards in a typical
month?
How much does your household spend on food in
a typical week?
How much of what your household spend on food
typically goes to your children?
How much does your household spend on
cigarettes in a typical week?
How many cigarettes do you smoke in a typical
day? (write 0 if None, indicate the brand or type
of tobacco in the additional information field)
How many cigarettes does your partner smoke in
a typical day? (write 0 if None, indicate the brand
or type of tobacco in the additional information
field)
How much does your household spend on alcohol
in a typical week?
Do you drink alcohol?

48

Does your partner drink alcohol?

37

41
42
43
44

45

46

7

1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
-

1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
-

-

-

1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”
1 “Yes” 2 “No” .a “Not applicable”
.b “Don’t know”

B
B.1

Proof of Propositions 1 and 2
Proposition 1

Proposition. Suppose the weight µ() does not depend on x and that the distribution
2 µ(f,z)
2
∂ 2 ρ[x,µ(f,z)]
> 0, and ∂ ∂z∂f
≤ 0,
factor z is such that ∂µ
< 0, ∂ ρ[x,µ(f,z)]
∂z > 0. If
∂µ∂x
∂µ2
ds
then dz < 0.
Proof. Since µ() does not depend on x, the indifference condition is:




ρ x0 , µ f 0 , z = ρ x00 , µ f 00 , z

(9)

We start by totally differentiating equation (9) with respect to s and z. Using
the fact that neither x00 not f 00 depends on s, we obtain the following expression:


∂ρ [x0 , µ (f 0 , z)] ∂x0 ∂ρ [x0 , µ (f 0 , z)] ∂µ0 ∂f 0
∂ρ [x0 , µ (f 0 , z)] ∂µ0
+
dz
ds +
∂x
∂s
∂µ
∂f ∂s
∂µ
∂z
∂ρ [x00 , µ (f 00 , z)] ∂µ00
=
dz
(10)
∂µ
∂z
Rearranging terms by collecting ds and dz, we can then write:


∂ρ [x00 , µ (f 00 , z)] ∂µ00 ∂ρ [x0 , µ (f 0 , z)] ∂µ0
−
dz
∂µ
∂z
∂µ
∂z


∂ρ [x0 , µ (f 0 , z)] ∂x0 ∂ρ [x0 , µ (f 0 , z)] ∂µ0 ∂f 0
ds
+
=
∂x
∂s
∂µ
∂f ∂s

(11)
0

0

,z)]
Note that, for any reasonable functions ρ() and µ(), we have that ∂ρ[x ,µ(f
> 0,
∂x
0
0
0
∂ρ[x ,µ(f ,z)]
∂µ
> 0, and ∂f > 0. In addition, from the definition of x and f , we observe
∂µ
0

0

∂f
that ∂x
∂s < 0 and ∂s < 0. The right hand side of equation (11) is therefore negative.
0
0 ,z)]
This is intuitive since the right hand side is just ∂ρ[x ,µ(f
, and we know that
∂s
∂ρ[x0 ,µ(f 0 ,z)]
0
0
increases in s lead to decreases in both x and µ . Therefore
< 0.
∂s
00
0
Recall that µ < µ (s). The left hand side is likely to be positive if ρ is concave
in µ , which is a reasonable assumption. However that is not a sufficient condition
for the left hand side to be positive. First, notice that ρ [x00 , µ (f 00 , z)] is a function of
x00 while ρ [x0 , µ (f 0 , z)] is a function of x0 , and x00 > x0 . Since we are evaluating this
function at two different income levels, we need to worry about the cross derivative
between x and µ. However, this cross derivative is likely to be positive, which
00
00 ,z)]
0
0 ,z)]
is another argument for why ∂ρ[x ,µ(f
> ∂ρ[x ,µ(f
. Formally, by expanding
∂µ
∂µ
∂ρ[x00 ,µ(f 00 ,z)]
∂µ

around (x0 , µ0 ) and rearranging, we obtain:

∂ρ [x00 , µ (f 00 , z)] ∂ρ [x0 , µ (f 0 , z)]
−
∂µ
∂µ
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≈


∂ 2 ρ [x0 , µ (f 0 , z)] 00
x − x0 +
∂µ∂x

∂ 2 ρ [x0 , µ (f 0 , z)] 00
+
µ − µ0
2
∂µ

(12)

∂ 2 ρ[x0 ,µ(f 0 ,z)]
∂µ∂x
∂ρ[x0 ,µ(f 0 ,z)]
> 0.
∂µ

Since x00 − x0 > 0,
∂ρ[x00 ,µ(f 00 ,z)]
∂µ

−

> 0, µ00 − µ0 < 0, and
0

∂ 2 ρ[x0 ,µ(f 0 ,z)]
∂µ2

< 0, we have

00

∂µ
Second, notice also that we are comparing ∂µ
∂z and ∂z at the same value of z,
but different value of µ (because of different values of f ). Therefore, to compare the
00 (f 00 ,z)
around f 0 . We can therefore write:
two derivatives, it is useful to expand ∂µ ∂z

∂µ00 (f 00 , z) ∂µ0 (f 0 , z)
−
∂z
∂z
00

00

0

≈

0


∂ 2 µ0 (f 0 , z) 00
f − f0
∂z∂f
2 0

(13)

0

(f ,z)
(f ,z)
(f ,z)
Since f 00 − f 0 < 0, ∂µ ∂z
− ∂µ ∂z
≥ 0 if ∂ µ∂z∂f
≤ 0, i.e. if the two distribution
factors are not complementary in µ. Since z is just an auxiliary parameter meant to
replicate an exogenous change in power, we can define it any way we want to, and it is
2 0 (f 0 ,z)
= 0,
natural to define in it this way. For example, if µ (f, z) = αf +βz then ∂ µ∂z∂f
which would be enough for the left hand side of equation (10) to be positive. In
other words, when we think intuitively about the relationship between variation in
s in the population and variation in some underlying power within the household
caused by an unobserved distribution factor, we are thinking of an unobserved factor
that is a substitute, not a complement, to f , otherwise the intuition does not quite
work.
2
0 ,µ(f 0 ,z)]
2 0 (f 0 ,z)
2
0 ,µ(f 0 ,z)]
In summary, if ∂ ρ[x∂µ
> 0, and ∂ µ∂z∂f
≤ 0, it follows
< 0, ∂ ρ[x∂µ∂x
2
ds
that dz < 0.

B.2

Proposition 2

Proposition. If µ() does not depend on x,
∂s
then ∂α
< 0.

∂ 2 ρ[x,µ(f,z)]
∂µ2

< 0, and

∂ 2 ρ[x,µ(f,z)]
∂µ∂x

> 0,

Proof. When we introduce targeted transfers in our setting, we can write income
shares using the following expressions:
f0 =
f 00 =

xA + αT + (1 − s) E
xA + xB + T + (1 − s) E
xA + αT
xA + xB + T + E

where the denominators are respectively the total household income when the woman
becomes the recipient and pay exactly her willingness to pay, x0 = xA + xB + T +
(1 − s) E, and when the husband becomes the recipient, x00 = xA + xB + T + E. By
differentiating equation (9) with respect to s and α, and using the fact that neither
x00 nor f 00 depends on s, we can write the following expression:


∂ρ [x0 , µ (f 0 , z)]
∂ρ [x00 , µ (f 00 , z)] ∂ρ [x0 , µ (f 0 , z)]
ds =
−
dα
(14)
∂s
∂α
∂α
9

Starting with the left hand side of equation (14), notice that we can write:
∂ρ [x0 , µ (f 0 , z)]
∂s

∂ρ [x0 , µ (f 0 , z)] ∂x0 ∂ρ [x0 , µ (f 0 , z)] ∂µ (f 0 , z)
+
<0
∂x
∂s
∂µ
∂s

=

0

0

∂µ(f ,z)
since ρ() is increasing in both arguments, ∂x
< 0.2 We
∂s = −E < 0, and
∂s
can therefore conclude that the left hand side of equation (14) is negative. Turning
00
00 ,z)]
around
now to the right hand side, we can take a linear expansion of ∂ρ[x ,µ(f
∂α
0
0
(x , µ (f , z)) and, after rearranging its terms, we obtain the following expression:

∂ρ [x00 , µ (f 00 , z)] ∂ρ [x0 , µ (f 0 , z)]
−
∂α
∂α


∂ 2 ρ [x0 , µ (f 0 , z)] 00
x − x0 +
∂α∂x


∂ 2 ρ [x0 , µ (f 0 , z)]
+
µ f 00 , z − µ f 0 , z
∂α∂µ

≈

Since x00 − x0 > 0 and µ (f 00 , z) − µ (f 0 , z) < 0, and if we can assume that
2
2
0 ,µ(f 0 ,z)]
2
0 ,µ(f 0 ,z)] ∂µ(f 0 ,z)
< 0, and ∂ ρ[x,µ(f,z)]
> 0, which means that ∂ ρ[x∂α∂x
= ∂ ρ[x∂x∂µ
>
∂µ∂x
∂α
∂µ2

∂ 2 ρ[x,µ(f,z)]

0, and

∂ 2 ρ[x0 ,µ(f 0 ,z)]
∂α∂µ

=

∂ 2 ρ[x0 ,µ(f 0 ,z)] ∂µ(f 0 ,z)
∂α
∂µ2

ds
dα

C

=

< 0, then we can conclude that:

0
0 ,f 0 ,z)]
∂ρ[x00 ,µ(x00 ,f 00 ,z)]
− ∂ρ[x ,µ(x
∂α
∂α
∂ρ[x0 ,µ(x0 ,f 0 ,z)]
∂s

<0

Parametric distribution fit for willingness to pay

To correct for censoring at the extremes of the distribution of the willingness to pay,
we need to make distributional assumptions. We therefore estimate a parametric
distribution fit using maximum likelihood and assuming a mixture of three Gaussian
distributions.3 The p.d.f. of the willingness to pay, si , is defined by:
fi (si ) =

3
X

wj φj (si )

(15)

j=1

where φ(si ) is the p.d.f. of a normal distribution with mean µj and standard deviaP
tion σj , and wj is the weight associated with j’s p.d.f. such that wj ≥ 0 and wj =
1. We rely on maximum likelihood to estimate the parameters w = (w1 , w2 , w3 ) ,
µ = (µ1 , µ2 , µ3 ) and σ = (σ1 , σ2 , σ3 ).4 The c.d.f. is defined by:
Fi (si ) =

3
X

wj Φj (si )

(16)

j=1
∂µ(f 0 ,z )
∂µ(f 0 ,z ) ∂f 0
∂µ(f 0 ,z ) (−E)[xB +(1−α)T ]
Notice that
=
=
< 0.
∂s
∂f
∂s
∂f
x02
3
The results are consistent when using different mixtures of distributions. For example, assuming
a mixture of two Gaussian distributions or a mixture of a Gaussian and Weibull distributions leads
to the same main conclusions.
4
w3 is not estimated via maximum likelihood, but is identified by w3 = 1 − w1 − w2 .
2
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where Φj (si ) is the c.d.f. of a normal distribution with mean µj and standard
deviation σj .
Since we do not allow si to vary continuously beyond pre-defined thresholds, we
face multiple censoring points varying by the stakes. For example, when the stake is
600 MKD and the participant always chooses to become the recipient, the willingness
to pay is right censored at 0.9375 (i.e.(600 − 37.5) /600). If the participant always
chooses that the husband becomes the recipient the answer is instead left censored
at -0.083 (i.e.(600 − 650) /600). Table C2 presents censoring points for each stake.
Table C2: Left and Right Censoring points for different Stakes
Stakes offered to husband
Ei
800
750
700
650
600
550
500
450
400

Left Censoring
Last amount
lbi (Ei )
offered
850
-0.0625
800
-0.0667
750
-0.0714
700
-0.0769
650
-0.0833
600
-0.0909
550
-0.1000
500
-0.1111
450
-0.1250

Right Censoring
Last amount
ubi (Ei )
offered
12
0.9850
11
0.9853
10
0.9857
10
0.9846
34
0.9433
31
0.9436
28
0.9440
25
0.9444
22
0.9450

Note. Values are reported in Macedonian Denars (MKD). lbi (Ei ) and ubi (Ei ) are defined
as the share the person is willing to pay when the experiment stops. For left censoring
the willingness to pay is negative. The experiment stops when the difference between two
consecutive offered amounts is smaller than 20 MKD for right censoring and larger than
the stake plus 50 MKD for left censoring.

The underlying willingness to pay, s∗i , is not observed beyond these bounds which
are determined by the stake, Ei , and by the rules of the experiment. Assuming that
s∗i ∼ fi (w, µ, σ), the observed willingness to pay, si , is described by the following
rule:

∗

if lbi (Ei ) > s∗i > ubi (Ei )
si
si = lbi (Ei ) if s∗i ≤ lbi (Ei )
(17)


∗
ubi (Ei ) if si ≥ ubi (Ei )
where lbi (Ei ) and ubi (Ei ) are the left and the right censoring points for participant
i that was offered at stake Ei (for simplicity we will refer to lbi for lbi (Ei ) and ubi
for ubi (Ei )). Let {si = 1, ..., N } be a random sample of data from the model. The
log-likelihood function is therefore defined by:
ln li (si ; w, µ, σ) = 1(si = lbi )ln [Fi (si )] + 1 (lbi > si > ubi ) ln [fi (si )] +
+1(si = ubi )ln [1 − Fi (si )]

(18)

Using the sample likelihood function and substituting for (15) and (16), we can
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derive (w, µ, σ) by maximizing the following log-likelihood function5 :

argmax{w,µ,σ} ln LN (si ; .) =

N
X



3
X
{1 (si = lbi ) ln 
wj Φj (si ) +

n=1

j=1



3
X
+1 (lbi > si > ubi ) ln 
wj φj (si )
j=1


+1 (si = ubi ) ln 1 −

3
X


wj Φj (si )}

(19)

j=1

Up to this point we have assumed that the willingness to pay, si , is observed
when the distribution is not left or right censored. However, the exact realization
si is never observed as the software is designed to stop the sequence when two
consecutive offered amounts with different decisions (either to become the recipient
or letting her husband become the recipient) are separated by an amount lower than
20 MKD. In the paper, we therefore assume that si is not observed, but we assume
L
that si is within the two bounds, sU
i and si . We can then express the log-likelihood
function by:


L
ln li (si ; w, µ, σ) = ln Fi (sU
i ) − Fi (si )

(20)

L
where sU
i and si are defined according to the stopping rule for each choice situation.
In order to analyze the distribution and compare the estimated mean for different groups we need to compute the mean of the distribution and its variance. The
distribution mean of a mixture of three Gaussian distributions can be computed using parameter estimates derived from maximum likelihood estimation and is defined
by:
µ = w1 µ1 + w2 µ2 + (1 − w1 − w2 )µ3
(21)

The variance of the mean is instead equal to
σµ2 = V ar [w1 µ1 + w2 µ2 + (1 − w1 − w2 )µ3 ]
= V ar [w1 µ1 ] + V ar [w2 µ2 ] + V ar [(1 − w1 − w2 )µ3 ] +
+2Cov [w1 µ1 , w2 µ2 ] + 2Cov [w1 µ1 , (1 − w1 − w2 )µ3 ] +
+2Cov[w2 µ2 , (1 − w1 − w2 )µ3 ]
5

(22)

We extend the estimation by considering a conditional version of the probability function and
allowing k controls. In this case the argument of the p.d.f. and the c.d.f. is (si − X 0 β), where
X is a k × N matrix of individual controls and β is a k × 1 vector of coefficients. Results for the
conditional version are comparable to the unconditional version.
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Since different components of σµ2 are not directly observed, we use the Delta
Method to compute the standard error of the mean. The variance of µ is therefore
defined by:
 
 0
dµ
dµ
ˆ
ˆ
V ar[θ]
(23)
V ar[µ] =
dθ
dθ
where θ = [w1 , w2 , w3 , µ1 , µ2 , µ3 ] is the vector of parameters composing the mean of
the distribution and dµ
dθ = [µ1 , µ2 , µ3 , w1 , w2 , w3 ] is the vector of first derivatives of
µ with respect to each of the parameters in θ.

D
D.1

Additional data analysis
Sample selection

In this section, we present an analysis of the response rate. Table D3 presents
probit regressions of participation in the lab experiment on the policy instrument
and other individual and household controls. The dependent variable is equal to
one if the selected participant took part in the lab experiment and zero if the selected participant was not present during the days of the interview or declined to
participate. We observe that, on average, women living in municipalities where the
CCT payments were targeted to mothers have a slightly lower probability of participating in the lab experiment. However, this effect is not statistically significant
in three of four specifications and only weakly statistically significant in one (the
probit specification that leaves out controls for ethnicity).
Table D3: Response rate in the lab experiment and the CCT policy experiment
Dep.var.:

Payment to mother (d)

Participated in the lab experiment
(1)
(2)
(3)
(4)
OLS
OLS
Probit
Probit
-0.030
(0.022)

-0.029
(0.021)

-0.028
(0.021)

-0.027
(0.020)

Demographic controls

Yes

Yes

Yes

Yes

Ethnicity controls
pseudo-R2
Observations

No

Yes

904

904

No
0.044
904

Yes
0.049
904

Note. Marginal effects are presented in columns 3 and 4. Standard errors in parenthesis are clustered at
municipality level (*** p<0.01, ** p<0.05, * p<0.1). Dependent variable is a dummy variable equal to one if
the respondent participated in the lab experiment after being selected and zero otherwise. Controls include
participant’s and husbands’s age and education, gender of the household head, household size, religion and
regional dummies, and ethnicity of the family.
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D.2

Incentivized and non-incentivized willingness to pay

In this section we compare willingness to pay elicited from the participant decisions
in the incentivized and in the non-incentivized versions (with larger stakes).
Willingness to pay in the incentivized version appears to be strongly correlated
with the willingness to pay in the non-incentivized version. Table D4 presents
OLS regression of incentivized willingness to pay on non-incentivized willingness to
pay, controlling for different sets of regressors. The coefficient on non-incentivized
willingness to pay is around 58% and is not affected by adding individual and ethnic
controls and controlling for stake dummies.
Stakes seems not to be related to incentivized willingness to pay. Table D5 shows
estimates of an OLS regression of willingness to pay on a set of dummy variables
for different starting points6 . Columns 1 and 2 show that willingness to pay in the
incentivized version is not correlated with the offered stake. A joint test cannot
reject the equality of the coefficients to zero. Figure D4 presents the distribution of
willingness to pay by stake. If we turn our attention to the non-incentivized version
(columns 3-4), we observe instead that, while not following a precise pattern, the
largest stakes have a significant effect on willingness to pay. However, using controls
we cannot reject joint equality to zero.
Table D4: Correlation between incentivized and non-incentivized WTP

WTP (non incentivized)

Dep.var.: Willingness to pay
(1)
(2)
(3)
OLS
OLS
OLS
0.593***
0.584***
0.577***
(0.036)

(0.036)

(0.037)

Individual controls

No

Yes

Yes

Ethnic controls

No

No

Yes

Stake dummies
Observations
R2

No
768
0.385

No
768
0.403

No
768
0.411

(4)
OLS
0.578***
(0.038)
Yes
Yes
Yes
768
0.412

Note. Standard errors in parenthesis are clustered at municipality level (*** p<0.01, ** p<0.05, * p<0.1).
Dependent variable is willingness to pay (in the incentivized version) defined as the share of transfer the
participant is willing to pay to become the recipient instead of her husband becoming the recipient. Controls
include age and education of husbands, the gender of the household head, religion and ethnicity of the
household, regional dummies, indicator variables for the type of settlement and indicator variables for the
stake.

6

We aggregate starting points in the following groups: 400-500 MKD, 550-650 MKD, 700-800
MKD.
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Figure D4: Willingness to pay by stake
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Note. The graph presents the distribution of WTP for each of the stakes. The left bar is representing all
responses smaller than or equal to -0.065, which is the largest value of censored share and is defined as - 50
MKD divided by the maximum stake, 800 MKD.

Table D5: Correlation of willingness to pay to stakes

Stake equal to 550-650 MKD
Stake equal to 700-800 MKD

Incentivized
(1)
(2)
OLS
OLS
-0.001
0.004
(0.028)
(0.028)
-0.017
-0.007
(0.028)
(0.027)

Stake equal to 5500-6500 MKD
Stake equal to 7000-8000 MKD
Controls
Observations
R2
F test of joint equality to zero of
corresponding stakes (p-value)

No
768
0.001
0.778

Yes
768
0.049
0.922

Non-incentivized
(3)
(4)
OLS
OLS
-0.036
-0.036
(0.033)
(0.030)
-0.056
-0.051
(0.034)
(0.030)
0.015
0.016
(0.031)
(0.031)
0.059**
0.057**
(0.026)
(0.027)
No
Yes
768
768
0.009
0.056
0.064
0.092

Note. Standard errors in parenthesis are clustered at municipality level (*** p<0.01, ** p<0.05, * p<0.1).
Dependent variable is willingness to pay (in the incentivized and non-incentivized versions) defined as the
share of transfer the participant is willing to pay to become the recipient instead of her husband becoming
the recipient. Excluded controls include a dummy variable for the stake 400-500 MKD for the incentivized
willingness to pay and a dummy for the stake 4000-5000 MKD for the non-incentivized willingness to pay.
Controls include age and education of husbands, the gender of the household head, religion and ethnicity of
the household, regional dummies, indicator variables for the type of settlement and indicator variables for
the stake. F test of joint equality is carried out on the stakes corresponding to the reported willingness to
pay.
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D.3

The definition of income share

Throughout the paper, we define participant’s income share as her share of the sum
of income for her and her husband. Income share is built using information about
assignable income from labor income, income from financial assistance (including
the CCT transfer) and assistance from family and friends. If available, we include
income from two rounds of data collection. Figure D5 presents the distribution of the
participants’ income share using all available information on attributable income.
In order to validate our measure, we focus on the panel sample, i.e. participants
of the lab experiment that were interviewed at baseline in 2010, and we compare
the participant’s income share at baseline and at the time of the second follow up
in 2013 in municipalities where the CCT transfer was targeted to mothers and in
municipalities where transfers were targeted to household heads. Table D6 shows
that, while at baseline (columns 1-2), there is no significant difference among these
two groups, at follow-up respondents residing in a municipality where the CCT
transfer was targeted to mothers have a significantly larger income share (columns
3-4). We also observe a significant effect of the payment modality on willingness to
pay (columns 5-6).
Figure D5: Distribution of participant’s income share
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Note. The graph presents the distribution of mother’s income share, defined
as the share of total parental income that is assignable to the mother in the
household.

In this section we perform a series of robustness checks to show that results are
robust to the definition used to compute income shares.
First, the main source of income for SFA recipients is the social benefit paid by
the state. In this case the official recipient of the income is the household head, who
is the person entitled to receive the payment. In the main definition, we attribute
income from financial assistance to the household head. In order to test whether
16

the results are sensitive to this, we define the income share by taking into account
only income other than SFA.
Second, in our main definition, we consider financial assistance received from
a household member’s family or friends as income assignable to that household
member. Because of this we exclude not only the assistance from SFA, but also the
assistance from family and friends.
Third, in order to make use of additional information about income, we summarized the income from each wave of household survey post-baseline. In order to check
the robustness of this measure, we present the results by looking at income shares
computed by using only the latest source of information, the 2013 data collection
wave.
Table D7 shows the relation between the willingness to pay and the participant’s
income share by using different definitions to account for individual income and
presenting IV estimates (equation (8)) where income share is instrumented by the
payment modality introduced by the CCT.
While the interpretation of the coefficient is slightly different from that of our
main analysis, as income share is defined differently, we observe that the results are
robust to the definition of income share: in all cases, we can identify a significant
effect of the participant’s income share on her willingness to pay.
Table D6: Income shares and willingness to pay in the panel sample
Dep.var.:

Payment to mother

Individual controls
Ethnic controls
Observations
R2

Baseline participant’s
income share
(1)
(2)
OLS
OLS
-0.017
-0.015

Follow-up participant’s
income share
(3)
(4)
OLS
OLS
0.112*** 0.111***

Willigness
to pay
(5)
(6)
OLS
OLS
-0.095** -0.100**
(0.038)
(0.044)

(0.022)

(0.022)

(0.035)

(0.035)

Yes

Yes

Yes

Yes

Yes

No
249
0.747

Yes
249
0.751

No
249
0.392

Yes
249
0.393

No
249
0.078

Note. Standard errors in parenthesis are clustered at municipality level (*** p<0.01, ** p<0.05, * p<0.1).
The table presents OLS estimates on the effect of living in a Payment to mother municipality on different outcomes. In Columns 1-2, the dependent variable is wife’s income share computed at baseline (pre-program).
In Columns 3-4, the dependent variable is wife’s income share computed at follow-up. In Columns 5-6, the
dependent variable is willingness to pay to become the recipient instead of partner becoming the recipient.
Controls include age and education of husbands, the gender of the household head, religion and ethnicity of
the household, regional dummies, indicator variables for the type of settlement and indicator variables for
the stake.
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Yes
Yes
249
0.120
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Dep.var.:

0.428***
0.027
0.352
259.672

Yes
768

(0.054)

0.503***
0.029
0.399
292.800

Yes
768

0.159***
0.024
0.408
43.770

Yes
768

(0.139)

0.435***
0.032
0.346
180.163

Yes
576

0.515***
0.036
0.394
205.859

Yes
576

(0.040)

(0.048)
-0.334**

-0.107**

-0.105**

(0.046)

0.145***
0.029
0.392
24.822

Yes
576

-0.380**
(0.155)

Willingness to pay
Exclude always herself and always husband
Include all observations
(1)
(2)
(3)
(4)
(5)
(6)
IV
IV
IV
IV
IV
IV
-0.124**
-0.127***

Note. Standard errors in parenthesis are clustered at municipality level (*** p<0.01, ** p<0.05, * p<0.1). The table presents estimates for equation (8) on the effect
of mother’s income share, defined as the share attributable to the mother of total household income, and on total CCT transfer to the mother on WTP. Dependent
variable is WTP. Endogenous variables are instrumented using the dummy variable Payment to mother, equal to 1 if the household resides in a municipality where
the CCT transferred the money to mothers. In Columns 3-4 the sample is restricted by excluding the participants who decided to always become the recipient herself
or always letting her husband become the recipient. Controls include age and education of husbands, the gender of the household head, religion and ethnicity of the
household, regional dummies, indicator variables for the type of settlement and indicator variables for the stake.

R2
F test of excluded instrument

Payment to mother

First stage results:

Controls
Observations

Wife’s income share (consider only latest survey)

Wife’s income share (exclude all assistance)

Wife’s income share (exclude SFA income)

Subsample:

Table D7: Willingness to pay and different definitions of income shares

D.4

Alternative measures of program participation

In this section, we focus on alternative measures of program participation that
can point out the effect of payments targeting men versus women. In terms of
outcomes, since the randomization of the payment modality in the CCT program did
not include a pure control, in municipalities where the transfer targeted household
heads, the transfer could have empowered men even further. We therefore look at
two measures that can distinguish transfers to men from transfers to women. First,
we focus on the number of years in which a woman has been a recipient of the
CCT transfer versus the number of years in which a man has been a recipient. This
number ranges from 0 to 3 and is dependent on the payment modality assigned
by the CCT to the municipality of residence of the household. Second, we look
at the actual CCT transfer to the woman versus the actual CCT transfer to the
man. In both cases, we estimate the effect on willingness to pay using equation (8)
and instrumenting the endogenous variable using the dummy variable “Payment to
Mother”, which is equal to 1 if the participant resides in a municipality where the
CCT transfer targeted women.
Table D8 presents estimates for these indicators of endogenous program participation. A higher number of years in which a woman has been the recipient of the
CCT transfer and a higher amount received by a woman are linked to a lower willingness to pay. On the contrary, a higher number of years in which a man has been
recipient of the CCT transfer and a higher amount received by a man are linked to
a higher willingness to pay.

D.5

Empowerment and observable characteristics

In this section, we focus on how the WTP and the traditional measures of empowerment change with observable characteristics. We regress each measure first on
a set of ethnicity dummies and then on additional characteristics such as age of
husbands, education, religion, household composition. We also include the mother’s
income share as observable characteristic. Table D9 presents the estimates. We
observe that being of Albanian ethnicity affects negatively the WTP, but positively
the HDM index. WTP is also negatively related to the husband’s age, and to being legally married, having a male household head and living in the capital city.
Mother’s income share is negatively related with all measures, but it is significant
only for the WTP. Schooling is not significantly correlated with WTP and HDM
index, but it explains the DV index.
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Dep.var.:

1.349***
0.082
0.439
270.804

Yes
768
0.300

(0.017)

(1)
IV
-0.039**

0.003**

-1.485***
0.065
0.555
528.456

Yes
768
0.301

15.655***
1.250
0.356
156.805

Yes
768
0.294

Yes
576
0.387

-17.613***
1.094
0.442
259.249

Yes
768
0.303

1.365***
0.089
0.439
232.849

-1.520***
0.072
0.575
448.518

Yes
576
0.392

15.728***
1.363
0.359
133.201

Yes
576
0.380

(0.001)

(0.002)

(0.001)

-0.003***

(0.012)

(0.016)
-0.003**

0.036***

(0.013)

-18.762***
1.161
0.458
261.192

Yes
576
0.391

0.003***
(0.001)

Willingness to pay
Exclude always herself and always husband
(4)
(5)
(6)
(7)
(8)
IV
IV
IV
IV
IV
-0.040***

0.036**

Include all observations
(2)
(3)
IV
IV

Note. Standard errors in parenthesis are clustered at municipality level (*** p<0.01, ** p<0.05, * p<0.1). The table presents estimates for equation (8) on the effect
of the number of years of gender-targeted recipiency and of total CCT transfer to the woman on WTP. Dependent variable is WTP defined as the share of transfer
the participant is willing to pay to become the recipient instead of her husband becoming the recipient. Payment to mother is a dummy variable equal to 1 if the
household resides in a municipality where the CCT transfers the money to mothers. In Columns 5-8 the sample is restricted by excluding the participants who decided
to always become the recipient or always letting her husband become the recipient. Controls include age and education of husbands, the gender of the household head,
religion and ethnicity of the household, regional dummies, indicator variables for the type of settlement and indicator variables for the stake.

R2
F test of excluded instrument

Payment to mother

First stage results:

Controls
Observations
Uncentered R2

Husband’s CCT income

Wifes’s CCT income

N. of years with father recipient

N. of years with mother recipient

Subsample:

Table D8: Effect of the number of years of gender-targeted recipiency and amount received on willingness to pay

Table D9: Measures of empowerment and observable characteristics
Dep.var.:

Albanian
Turk
Roma
Age (husband)
Age difference (h-w)
Schooling (husband)
Schooling difference (h-w)
Adult members
Number of children
Legally married
Male household head
Muslim
Living in Skopje
Living in main settlement
Wife’s income share
Regional dummies
Observations
R2

Willingness
to pay
(1)
(2)
OLS
OLS
-0.146*** -0.221***
(0.032)
(0.061)
-0.065
-0.125
(0.054)
(0.088)
-0.010
-0.096
(0.034)
(0.059)
-0.003*
(0.002)
0.004
(0.004)
0.006
(0.006)
-0.000
(0.005)
-0.001
(0.026)
0.014
(0.012)
-0.159**
(0.072)
-0.159***
(0.044)
0.104**
(0.051)
-0.062**
(0.024)
0.006
(0.023)
-0.090**
(0.044)
Yes
Yes
768
768
0.036
0.074

HDM
index
(3)
OLS
0.554***
(0.144)
0.151
(0.186)
0.337***
(0.112)

Yes
768
0.085

(4)
OLS
0.304**
(0.150)
-0.044
(0.237)
0.110
(0.144)
-0.015**
(0.007)
-0.000
(0.011)
0.006
(0.019)
0.005
(0.015)
-0.011
(0.084)
0.023
(0.039)
-0.369
(0.223)
0.347***
(0.113)
0.171
(0.155)
-0.009
(0.118)
-0.084
(0.131)
-0.144
(0.121)
Yes
768
0.121

DV
index
(5)
OLS
0.144
(0.268)
-0.017
(0.177)
0.838***
(0.253)

Yes
768
0.058

(6)
OLS
0.130
(0.437)
-0.064
(0.425)
0.771*
(0.385)
0.017
(0.013)
-0.012
(0.018)
-0.104***
(0.027)
0.102***
(0.026)
-0.135
(0.111)
0.188***
(0.066)
0.358
(0.318)
0.065
(0.240)
-0.323
(0.353)
-0.398
(0.296)
-0.028
(0.161)
-0.111
(0.219)
Yes
768
0.104

Note. Standard errors in parenthesis are clustered at municipality level (*** p<0.01, ** p<0.05, * p<0.1).
Dependent variables are Willingness to pay (columns 1-2), HDM index (columns 3-4) and DV index (columns
5-6). Willingness to pay is defined as the share of the transfer the participant is willing to pay to become
the recipient instead of her husband becoming the recipient. HDM index is built using information on who
within the household is participating in decisions. DV index is built using information on participant’s
attitudes towards domestic violence. Details on the constructions of the indexes are presented in Section
4.3.
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