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a b s t r a c t

In recent years, academic and policy research has placed increasing focus on the study of the attitudes
of the Muslim poor towards Islamic and non-Islamic (micro-)finance to inform financial inclusion
strategies. Survey questions are a common way to measure these attitudes and have been included
into large-scale surveys such as the Global Findex. However, survey-based measures that ask about
non-Islamic finance in an Islamic context may be affected by social desirability bias. In this paper, we
propose a possible solution to this issue. We conduct the first list experiment designed to measure
attitudes towards the usage of non-Islamic financial products and services, with 2,145 poor Muslims
from Multan, Pakistan. Our list experiment uncovers that 37 percent of our sample use non-Islamic
finance, almost twice as many as respond affirmatively to a similar direct survey question. Using
our rich survey data on demographics, socio-economic factors and religiosity, we are further able
to document substantial heterogeneity in the magnitudes of underreporting this usage in the direct
survey question and in the usage of non-Islamic finance. We conclude by discussing the significance
of our results in terms of (policy) implications and for the measurement of the demand for Islamic
finance.

© 2023 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

This paper reports the results of a list experiment – a tech-
ique used for eliciting truthful responses to sensitive questions
to study the attitudes towards the usage of non-Islamic (micro-
finance1 of the Muslim poor in Pakistan, a group that is largely
xcluded from traditional banking services. Financial inclusion is
nown to play a key role in realizing 7 of the United Nation’s
7 Sustainable Development Goals (SDGs) (World Bank, 2018).
rominent among these are SDG 1 (eradicating poverty), SDG
(achieving gender equality and economic empowerment of
omen), and SDG 10 (reducing inequality). Yet, despite enor-
ous progress in terms of account ownership in recent years,
nd more than 60 countries devising and instituting financial
nclusion strategies over the last decade, close to a third of all
dults remains currently unbanked (Demirgüç-Kunt et al., 2018).

✩ Funding: The research did not receive any specific grant from funding
agencies in the public, commercial or not-for-profit sectors.

∗ Corresponding author.
E-mail address: b.w.lensink@rug.nl (R. Lensink).

1 Microfinance generally refers to financial products, e.g., small loans, and
ervices that are being provided to individuals, households and micro-businesses,
hich are excluded from receiving financial products and services by the
raditional/formal banking sector.
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Strikingly, nearly half of these unbanked adults reside in only
seven countries. Thus, realizing the SDGs will critically depend on
the progress achieved in these countries in particular. It is notable
that five of these seven countries, including Pakistan, rank highest
in terms of total Muslim population, and that globally financial
exclusion disproportionally affects the Muslim poor (Demirgüç-
Kunt et al., 2014). Thus, devising effective and cost-efficient
financial inclusion strategies mandates an evidence-based under-
standing of the barriers to financial inclusion that poor Muslim
populations are facing. As religious Muslims may be less willing
to use conventional, i.e., non-Islamic, (micro-)finance (El-Gamal
et al., 2014),2 policy-makers, academics and practitioners have
recently shown an increased interest in the demand for and
impact of (micro-)finance compliant with Islamic financial prin-
ciples (Demirgüç-Kunt et al., 2014; Karim et al., 2008; World
Bank, 2017). Thus, survey measures to gauge the attitudes of poor
Muslim populations towards Shari’a-compliant (micro-)finance
have been incorporated into several large-scale surveys, e.g., into
a survey conducted by the Consultative Group to Assist the Poor

2 Islamic microfinance complies with the principles of Islam/is Shari’a-
ompliant, while conventional (micro-)finance is not. E.g., conventional financial
roducts often involve the receipt or payment of interest, which is considered
aram (not permissible) according to the Quran.
icle under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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(CGAP) (Karim et al., 2008), a number of surveys commissioned by
the International Finance Corporation (Makhlouf, 2017), and the
Global Findex (El-Gamal et al., 2014). However, little is known
about how meaningful these measures are, as false reporting
is a prominent weakness of the survey approach (Tourangeau,
2018). In particular, as survey responses for sensitive topics are
known to suffer from social desirability bias (Tourangeau and Yan,
2007), we might expect there to be underreporting of demand for
non-Islamic finance in an Islamic context, because such demand
might be seen as less socially desirable in a society in which
religion is of very high and increasing importance (also see
Section 2.2). Evidence for what has been termed the ‘‘demand
conundrum’’ (El-Zoghbi, 2013) – which is, the actual take-up
of Shari’a-compliant products falling short of demand estimated
from survey results – is in line with the presence of such social
desirability bias.

We conduct – to the best of our knowledge – the first ever
ist experiment, a method to elicit truthful responses on sensitive
opics, to measure attitudes towards the usage of non-Islamic
inancial products among a poor Muslim population in Pakistan.
ist experiments are designed to provide the data necessary to
stimate the proportion of respondents in the population who
gree with a sensitive statement. They do so by presenting an
dentical set of non-sensitive statements to (randomly assigned)
reatment and control groups of respondents, with the treatment
roup being shown an additional sensitive statement, which in
ur case concerned non-Islamic finance. The key principle behind
list experiment is that respondents need to report only the
umber of statements that they agree with, which guarantees a
igher level of anonymity than direct survey questions and makes
espondents more likely to answer truthfully.

Our list experiment yields four main findings. First, we find
rom our list experiment that in a sample of 2,145 individuals,
ho are for the most part excluded from the formal financial
ystem, a sizeable fraction – about 37% – uses non-Islamic fi-
ancial products and services. Second, we establish significant
nderreporting of the usage of non-Islamic financial products
nd services in our sample, i.e., compared to the proportion of
ndividuals who answer affirmatively to a similar direct survey
uestion almost twice as many affirm the sensitive statement in
he list experiment. Third, there is notable heterogeneity in this
nderreporting. That is, direct survey questions are not able to
ccurately reflect the patterns of usage of non-Islamic finance
cross different sub-groups of the population, as the magnitudes
f underreporting vary between them. Fourth, using our rich sur-
ey data on demographics, socio-economic factors and religiosity,
e are able to document substantial heterogeneity in the usage of
on-Islamic finance across different sub-groups of the population.
Our results imply that direct survey questions do not appear

o be suitable to correctly inform the ongoing discussions in both
esearch and policy domains about the demand for, and cross-
ectional patterns of the demand for, Shari’a-compliant finance;
hereas list experiments present one possibility to overcome the

ssue of social desirability bias using an effective and scalable3
pproach. This is a crucial contribution that is relevant for public
olicy debates around the globe, such as those surrounding the
roper design and implementation of costly financial inclusion
trategies to achieve the SDGs.
The rest of the paper is organized as follows. We first review

elevant literature and provide contextual background regarding

3 By scalable, we mean that list experiments can be administered as part
f large-scale surveys without encountering a number of logistical hurdles
ssociated with scaling up alternative survey- and non-survey-based methods,
.g., high monetary costs, difficulty of implementation in the field, etc. We
iscuss these issues further in the conclusion.
 i

2

Pakistan. Next, we describe our data, outline our methodology,
and report validity checks of the list experiment data. Subse-
quently, we present our empirical results, and finally provide a
discussion and conclude.

2. Literature review and country context

This section first surveys the relevant literature. It then pro-
vides some relevant background information about Pakistan, with
a particular focus on religion and financial inclusion, to establish
why it is a suitable location for our study and to motivate some of
the dimensions along which we conduct our later heterogeneity
analysis.

2.1. Social desirability bias and list experiments

Obtaining truthful responses to sensitive questions is a long-
standing and important issue in the survey methodology litera-
ture (Höglinger et al., 2016). A frequently encountered type of
sensitive question is one that asks about the possible violation
of a social norm (Tourangeau and Yan, 2007). While some re-
spondents may decide to omit answering the sensitive question
or to opt out of participation in the survey altogether, others
may provide a biased response, thereby placing themselves in
the socially desirable category, in their own eyes, i.e., by prac-
ticing self-deception, or in the eyes of others, i.e., by engaging
in ‘‘impression management’’ (Paulhus, 1986; Tourangeau, 2018).
The provision of biased responses, i.e., the presence of ‘‘social
desirability bias’’, is seen as the main concern when it comes to
collecting data on sensitive topics (Tourangeau, 2018), and was
described in the seminal work of Sudman and Bradburn (1974,
pp. 9-10) as follows: ‘‘If the respondent has a socially undesirable
attitude or if he has engaged in socially undesirable behavior,
he may [. . . ] desire to appear [. . . ] to be in the socially desirable
category. It is frequently assumed that most respondents resolve
this conflict in favor of biasing their answer in the direction
of social desirability’’. Note that social desirability bias entails
ex-ante unpredictable variation in the degree of underreporting,
e.g., because different segments of the sample might have dif-
ferent perceptions of the degree of sensitivity (Höglinger et al.,
2016). We address these issues in our empirical analysis.

Validation studies (in which answers to sensitive questions
are compared to accurate information about the respondents
that is known to the surveyor from other sources) show that
the prevalence of social desirability bias can be substantial for
a given sample. For instance two studies find that 42 percent
(Preisendörfer and Wolter, 2014) and 75 percent (van der Heijden
et al., 2000) of individuals surveyed displayed social desirability
bias in face-to-face interviews.

Several qualitative (Blattman et al., 2016) and quantitative
(Bullock et al., 2011) approaches have been developed to miti-
gate the issues discussed above; these comprise self-administered
questions, open-ended questions, and a number of more recently
developed methods, prominent among them being the list exper-
iment technique. List experiments have been shown to provide
more accurate responses to sensitive questions,4 compared to di-
rect questioning (Blair et al., 2020b; Ehler et al., 2021; Li and van
den Noortgate, 2022), and have been employed across various
disciplines, to understand phenomena such as voters’ attitudes
(Redlawsk et al., 2010), prejudice (Janus, 2010), illegal behavior
(Biemer et al., 2005), and more recently, in economics, for study-
ing topics such as how microfinance loans are used by borrowers
(Eriksen and Lensink, 2015; Karlan and Zinman, 2012).

4 Glynn (2013, p. 159) provides the following overview over topics of an
nherently sensitive nature: ‘‘Sex, drugs, crime, religion, race, and politics are all
nherently sensitive subjects’’.
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In the context of religion, the existence of social desirability
ias for sensitive questions has been investigated, e.g., in the
ontext of reporting attendance of religious services (Presser and
tinson, 1998), as well as in the context of voter discrimination
gainst candidates who belong to a religious minority (Kane et al.,
004; Benson et al., 2011). Our study is the first to uncover and
iscuss underreporting bias in the context of attitudes towards
slamic (micro-)finance using a list experiment.

A list experiment attempts to elicit truthful responses through
ndirect questioning, by asking respondents about how many
inary questions on a list they answer in the affirmative. Thus,
list experiment provides an aggregate in the form of the pro-
ortion of respondents who agree or disagree with a sensitive
tatement. This anonymity rules out the possibility of correlating
ndividual-level characteristics to agreement with the sensitive
tatement at the individual level. However, sub-group analyses
an still be conducted (Ahart and Sackett, 2004): a list experiment
s well-suited to investigate heterogeneity in the socially less
esirable behavior across sub-groups; and, since the degree of
nderreporting compared to a similar direct question can also be
etermined, it is further suitable for exploring heterogeneity in
nderreporting across sub-groups.

.2. Country background – Pakistan

Pakistan’s population size has approximately doubled over the
ast three decades, despite population growth slowing since the
980s. With a population of 216.5 million in 2019 (World Bank,
020), Pakistan now is one of the most populous nations in the
orld.
Poverty rates in Pakistan are high: In 2015, a quarter of the

opulation lived below the national poverty line (World Bank,
020). While Pakistan adopted financial inclusion as a national
riority well before many other low- and middle-income coun-
ries, progress has been significantly slower than expected (the
o-called ‘‘Pakistan Enigma’’ of financial inclusion (Rasmussen,
018)). In fact, according to the 2017 edition of the Global Findex,
verage account ownership in Pakistan is only 20%, which is the
owest among lower- and middle-income countries, compared to
3% across developing economies. This is the case even though
akistan has a large microfinance sector that is, however, con-
entrated in the Sindh and Punjab provinces. The three kinds of
icrofinance institutions operating in Pakistan are Rural Support
rogrammes, non-governmental organizations, and microfinance
anks, but only the latter category is supported by a favorable and
obust regulatory regime under the auspices of the State Bank
f Pakistan (Kustin, 2015). Interestingly, Islamic microfinance
nstitutions – while expected to grow substantially in terms of
arket size, market share and market penetration over the course
f the next years – currently comprise a niche segment (Pakistan
icrofinance Network, 2020), despite 96.3% of Pakistanis being
uslim (Pakistan Bureau of Statistics, 2020), and Pakistan having

he second largest Muslim population in the world, after Indone-
ia. For 2017, Ahmad et al. (2020) report that while 13 out of a
otal of 101 Islamic MFIs globally operated in Pakistan, market
ize in terms of total assets and market share in terms of financial
evenues for Islamic MFIs were only approximately one-eighth of
hose of non-Islamic MFIs.5

Note that while Pakistan became an Islamic republic in 1956
nd religion has always been important to its population, the

5 The market concentration of Islamic MFIs in other Organization of Islamic
ooperation (OIC) member states was approximately one-sixth in comparison to
on-Islamic MFIs. In non-OIC member states, the market share for Islamic MFIs
s reported to be 115 million USD in comparison to 5,581 million USD in 2017
Ahmad et al., 2020).
3

self-stated importance of religion has increased further over the
last two decades: according to the World Values Survey (WVS),
the percentage of the population reporting religion to be ‘‘very
important’’ increased by 10 percentage points (from 80% to 90%)
between the 1994–98 and 2017–2020 waves of the WVS. While
there are some differences along gender lines (e.g., men being
more likely than women to attend religious services weekly),
men and women do not differ statistically along most religious
dimensions (e.g., along their views on whether religion is very
important in their lives, daily prayers, belief in heaven, belief
in hell, etc. (Pew Research Center, 2016). It is noteworthy that
the younger generation generally finds religion no less important
than older generations: according to data from the 2017–2020
wave of the WVS, the percentages of respondents reporting re-
ligion to be very important were roughly the same in all age
brackets (World Values Survey, 2020). However, the importance
of religion notably varies with income levels, monotonically de-
creasing from 95.2% for low-income respondents to 80.2% for
high-income respondents (World Values Survey, 2020). We ex-
plore these and other possible sources of heterogeneity in the use
of non-Islamic finance, and its underreporting.

3. Methodology and data

This section provides: (i) an overview over the methodology
employed, in particular, it describes the list experiment as well
as the survey that we use for our analysis; and (ii) a discussion
of the data, including the results of several data validity checks.

3.1. Methodology

We conducted a list experiment at the end of a larger sur-
vey among a sample of microloan borrowers of an NGO called
Akhuwat in Pakistan (further details are provided below in the
‘‘Data’’ sub-section). We will first discuss the details of the list
experiment, before outlining the scope of the survey.

3.1.1. List experiment
In a list experiment, participants are randomized into a treat-

ment and a control group. The control group receives a list
comprising exclusively of non-sensitive statements, whereas the
treatment group receives the same list with an additional sensi-
tive statement, which in our case concerned non-Islamic financial
products. By letting respondents report only the number of state-
ments that they agree with, the answer to the sensitive item is
not revealed (provided that not all items are answered negatively
or in the affirmative). The idea behind using the list experiment
is that this higher level of anonymity and respondent protection
makes respondents answer more truthfully. Given a large enough
sample size, under certain conditions that are discussed in the
‘‘Data’’ sub-section, the difference in the mean number of sup-
ported statements between the two groups provides an estimate
of the proportion of respondents in the population who agree
with the sensitive statement.

The details of our list experiment are as follows. One of sev-
eral enumerators employed for the study, none of whom had
any relation to Akhuwat (a fact that was made clear to re-
spondents during the introduction of our project to them and
the consenting), explained the procedure of the list experiment
to a participant of the control (treatment) group in a one-on-
one setting that guaranteed privacy, by reading the following
statement:

‘‘Now I will read four (five) statements that apply to some people
ut not to others. While I am reading these statements to you, please
ount how many of them are true for you. Do not count loudly or
ount on your fingers. After I have read all four (five), just tell me
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HOW MANY of these apply to you – none, 1, 2, 3, or 4 (none, 1, 2, 3,
4, or 5). I do not want to know which ones, just HOW MANY.’’

Then, after ensuring that the respondent understood these
instructions, the following four non-sensitive statements were
read to each member of the control group individually, in the
following order:

• ‘‘A salaried job would suit me more than running my own
business as it would guarantee a regular, predictable pay and
provide me with a sense of security.’’

• ‘‘I enjoy running my own business as it grants me a flexible
lifestyle and I am the one in control: I have choices and get to
make decisions.’’

• ‘‘I care for eating home-cooked meals, as they are very nutri-
tious and healthy.’’

• ‘‘I care for eating meals prepared by roadside restaurants, as
doing so is convenient and the food is tasty.’’

The same four statements were read to each member of the
treatment group individually, with a fifth, sensitive, statement
added in the third position:

- ‘‘I use formal or informal non-Islamic financial products or
services from time to time, such as bringing jewelry or a vehicle to
a pawn shop and retrieving it later by paying interest on the loan’’.

All five statements were selected on the basis of local context
specific to the subjects (e.g., that pawn shops are a widely known
type of non-Islamic financial institution in the area). More specif-
ically, the first two non-sensitive statements were paraphrased
from statements made by participants of focus group discussions
(FGDs) conducted by us. These FGDs (15 in total, with 5–10 par-
ticipants in each group, each group discussion lasting 45–60 min)
involved a total of 130 Akhuwat ‘‘Family Enterprise Loan’’ hold-
ers in Multan, who were recruited using convenience sampling
of participants in five loan disbursement meetings of Akhuwat
branches. All five statements were finalized after consultation
with the regional manager of Akhuwat before being piloted.6 The
pilot was conducted in September 2017, at one randomly chosen
branch out of the 25 Akhuwat branches in the Multan area.7

3.1.2. Survey
The questionnaire of the survey focused on demographic and

socio-economic variables as well as measures of religiosity. A
full list of the variables used in our analysis, along with a brief
description of each, is presented in Table 1. The survey further
contained a question closely related to the sensitive question of
the list experiment:

- ‘‘Would you become or are you a customer of a financial
institution that is non-Islamic?’’.

Note that it was elucidated to the participants that the term
‘financial institution’ comprises both formal and informal finan-
cial institutions. Since both the sensitive statement and the direct
question were part of the same survey, the latter was deliberately
not phrased in the same manner as the sensitive statement in the
list experiment, to avoid concerns about one response leading to
the other, and also to avoid revealing the intent behind the list
experiment. It should be emphasized that due to their wording,
the difference in responses to the two questions can be seen
as identifying a lower bound of underreporting: If responses to

6 Note that the non-sensitive items used in the study do not well align with
everal general best practice principles of selecting such statements, e.g., they are
omparatively long and include terms that are open to interpretation (e.g., ‘‘sense
f security’’).
7 Both the FDGs as well as the pilot not only included elements concerning

he list experiment, but also other ones, which were utilized for a larger
roject on financial inclusion and microfinance (e.g., we also piloted a baseline
uestionnaire for this larger project when we piloted the list experiment).
urther details about this project can be found in Ahmad et al. (2020).
4

the direct question include actions and potential actions, while
responses to the sensitive question only include actions, the
difference will underestimate underreporting.

3.2. Data

Data collection took place between September 16 and October
31, 2017, in Multan, Pakistan, which is located in the Punjab
province. Our sample consisted of all 2,220 current loan appli-
cants to Akhuwat in the Family Enterprise Loan category in the
area, whose loan had already been approved at the time of data
collection. Akhuwat is one of the two largest Shari’a-compliant-
microfinance providers in Pakistan.8 The loan disbursals were
cheduled to take place through the 25 branches of Akhuwat in
ultan. Out of these, we randomly chose one branch for piloting,
nd hence our final sample consisted of borrowers from the 24
emaining branches of Akhuwat in the area. We randomized sub-
ects into a treatment and a control group, stratified by branch.
ome further details about how the individuals were contacted
re as follows. Starting with the list of 2,220 approved loan ap-
licants to Akhuwat referred to above, we contacted the persons
n the list by telephone and by loudspeaker announcements in
he vicinity of locations where consenting would take place (see
elow), inviting them to take part in a research study whose
bjective was described as exploring human behavior from the
oint of view of culture. The introduction and consenting took
lace at locations that were also used as loan disbursement
ocations, but prior to the disbursements. The survey analyzed
n this paper, and the list experiment, were conducted after the
isbursements, one-on-one, either at the location of consent, or at
mutually agreed upon location and time (i.e., an appointment
as set-up with the participants at their homes or workplace)
hat guaranteed privacy. During the introduction and seeking of
onsent for the study, we clearly communicated to the partici-
ants that they were taking part in a European research study
nrelated to Akhuwat and that the staff we hired to help us
onduct the study were also unrelated to Akhuwat.
Three key assumptions underpin the validity of a list exper-

ment (Imai, 2011). First, that the randomization procedure was
ffective, which for our case can be seen from Table 2 showing
hat the means of key variables used in our analysis are not
tatistically significantly different between treatment and control
roups.
Second, that there are no ‘‘design effects’’, i.e., answers to

ontrol statements are not affected by the inclusion of the sen-
itive statement. We test this statistically using the appropriate
ikelihood ratio test (Blair and Imai, 2012) and cannot reject the
ull hypothesis of ‘‘no design effects’’ (p-value = 0.77).

8 Given that, a few points may be noted about the characteristics of the
ample from the summary statistics of Table 2. While the sample of participants
re by and large quite religious – approximately 50% attend religious gatherings
t least once a week (see summary statistics in Table 2) – according to data from
he World Values Survey (2020) the corresponding percentage for Pakistan over-
ll is 47%, for countries that belong to the Organization of Islamic Cooperation
OIC) is 44%, and for Muslims in non-OIC countries is 52%. Thus, in terms of
his measure of religiosity (attending religious gatherings at least once a week),
ndividuals in our sample are quite comparable to the average Pakistani, as well
s to populations in other Muslim-majority countries and Muslim populations
n non-Muslim-majority countries. Also note that our sample consists of 87% of
emales. This, however, does not necessarily constitute a bias as, at the time
f the study, approximately 80% of microfinance customers worldwide were
emale, with even higher shares in the years just prior (authors’ own calculation
sing the Microfinance Information Exchange, or MIX Market, database). Thus,
s our study concerns financial inclusion strategies (particularly as they relate to
he Muslim poor) and microfinance, which does have a strong focus on female
ustomers, this sample is very relevant in the context of our research topic both
rom an academic and policy perspective.
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Table 1
Description of variables used in the analysis.
Variable (abbreviation) Description

Dependent variables

Client of non-Islamic financial
institution
(Direct survey question)

1 = respondent reports that they are or may become a customer of non-Islamic
financial institutions, 0 otherwise

List experiment Number of positive responses from the list experiment

Main explanatory variable

List treatment 1 = respondent is in the treatment group and received the sensitive statement, 0
otherwise

Variables for heterogeneity analysis

Female 1 = female, 0 = male
Education above median
(Educ. abv. Median)

1 = respondent falls above the median (grade 3) in terms of the highest grade of
schooling completed, 0 otherwise

Formal education
(Formal educ.)

1 = respondent’s education is larger than 0 in terms of the highest grade of
schooling completed, 0 otherwise

Read Urdu 1 = respondent is able to read Urdu, 0 otherwise
Richest household
(Richest hh)

1 = respondent’s overall monthly household income lies above 30,000 Pakistani
Rupee (PKR), 0 otherwise

Major income household
(Maj. inc. hh)

1 = respondent’s overall monthly household income is at least 20,000 PKR, 0
otherwise

Household owns land
(HH own land)

1 = respondent or the respondent’s household owns land, 0 otherwise

Recite Quran daily (Quran
daily)

1 = respondent is reading the Quran daily, 0 otherwise

Recite Quran daily or weekly
(Quran daily/weekly)

1 = respondent is reading the Quran daily or weekly, 0 otherwise

Recite Quran daily or weekly
or monthly
(Quran daily/weekly/monthly)

1 = respondent is reading the Quran daily, weekly or on a monthly basis, 0
otherwise

Attend gathering at least once
a week

1 = respondent attends religious gatherings at least once a week, 0 otherwise

Attend gathering more than
once a month

1 = respondent attends religious gatherings more than once a month, 0
otherwise

Always consult scholar 1 = respondent always consults a Sheikh (religious scholar) for verifying the
validity of financial products, 0 otherwise

Notes: The data are from the authors’ own survey.
Table 2
Summary statistics and balance tests.
Variables Overall sample Control group Treatment group p-values

N Mean N Mean SD N Mean SD

Demographics

Female 2,220 0.87 1,108 0.87 0.33 1,112 0.87 0.33 0.92

Socio-Economic Factors

Educ. abv. Median 1,972 0.46 980 0.45 0.50 992 0.46 0.50 0.94
Formal educ. 1,972 0.57 980 0.57 0.50 992 0.57 0.49 0.96
Read Urdu 2,147 0.53 1,073 0.53 0.50 1,074 0.54 0.50 0.68
Richest hh 2,106 0.33 1,051 0.34 0.48 1,055 0.32 0.47 0.19
Maj. inc. hh 2,106 0.81 1,051 0.81 0.39 1,055 0.80 0.40 0.86
HH own land 2,146 0.58 1,073 0.58 0.49 1,073 0.59 0.49 0.69

Religiosity

Quran daily 2,144 0.22 1,072 0.21 0.41 1,072 0.23 0.42 0.37
Quran daily/weekly 2,144 0.47 1,072 0.46 0.50 1,072 0.48 0.50 0.39
Quran daily/weekly/monthly 2,144 0.66 1,072 0.67 0.47 1,072 0.66 0.47 0.86
Attend gathering at least once a week 2,143 0.48 1,071 0.48 0.50 1,072 0.48 0.50 0.98
Attend gathering more than once a month 2,143 0.76 1,071 0.77 0.42 1,072 0.75 0.43 0.25
Always consult scholar 1,753 0.12 875 0.11 0.32 878 0.13 0.34 0.36

Notes: The table reports the number of observations (N, where the unit of observation is an individual) and means for the overall sample and
the number of observations (N, where the unit of observation is an individual), means, and standard deviations (SD) for the treatment and control
groups. For each variable, the right-most column displays the p-value from a t-test on the equality of the means for the treatment and control
groups. All variables are dummy variables. Female: 1 = female, 0 = male. Educ. abv. Median: 1 = respondent falls above the median (grade 3)
in terms of the highest grade of schooling completed, 0 otherwise. Formal educ.: 1 = respondent’s education is larger than 0 in terms of the
highest grade of schooling completed, 0 otherwise. Read Urdu: 1 = respondent is able to read Urdu, 0 otherwise. Richest hh: 1 = respondent’s
overall monthly household income lies above 30,000 Pakistani Rupee (PKR), 0 otherwise. Maj. inc. hh: 1 = respondent’s overall monthly household
income is at least 20,000 PKR, 0 otherwise. HH own land: 1 = respondent or the respondent’s household owns land, 0 otherwise. Quran daily:
1 = respondent is reading the Quran daily, 0 otherwise. Quran daily/weekly: 1 = respondent is reading the Quran daily or weekly, 0 otherwise.
Quran daily/weekly/monthly: 1 = respondent is reading the Quran daily, weekly or on a monthly basis, 0 otherwise. Attend gathering at least
once a week: 1 = respondent attends religious gatherings at least once a week, 0 otherwise. Attend gathering more than once a month: 1 =

respondent attends religious gatherings more than once a month, 0 otherwise. Always consult scholar: 1 = respondent always consults a Sheikh
(religious scholar) for verifying the validity of financial products, 0 otherwise. The data are from the authors’ own survey.
5
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Third, we consider the possibility that respondents might lie
bout the sensitive statement or otherwise manipulate their an-
wers, conditional on having realized the mechanism behind
he list experiment technique. The likelihood of such behavior
ncreases when respondents expect their privacy to be violated,
hich is the case when affirmative responses to the sensitive
tatement are easy to identify, most prominently via the so-called
eiling and floor effects. Ceiling and floor effects refer, respec-
ively, to respondents answering all control statements positively
r negatively. To minimize the likelihood of such lies/answer
anipulations, we chose negatively correlated pairs of control
tatements – the pairs being formed by the first two and the latter
wo statements – such that it was possible to answer both, one, or
either affirmatively. This, for all practical purposes, eliminated
he possibility of ceiling and floor effects: Only 0.47% of the
ontrol group of 1,073 respondents agreed with zero control
tatements, and only 0.19% agreed with all control statements.

. Empirical analysis

.1. Usage of non-Islamic finance

We first estimate the proportion of individuals using non-
slamic finance according to the direct survey question and the
ist experiment. To do so, we use the Seemingly Unrelated Re-
ressions (SUR) technique (see Wooldridge (2010), pp. 185–191),
n order to account for the fact that the same respondents were
sked the direct question and the list question (which might have
ed to correlation between the responses). Briefly, SUR estimates
he regression models for different dependent variables (in our
ase, the response to the direct question and the count of the list
esponse) simultaneously while allowing them to be correlated
hrough a (possibly) correlated error term. The usefulness of SUR
n our application stems from the fact that the covariates in each
odel can be different, yet statistical comparisons of coefficients
an be made across the two models. The dependent variable in
he first regression of the system is a dummy that takes the
alue 1 if the respondent reports that they are or may become
customer of non-Islamic financial institutions (0 otherwise; see
able 1), which is simply regressed on a constant (i.e., a vector of
s).

irect Question = α + εd

he intercept from this regression can be interpreted as the
roportion of respondents using non-Islamic finance according to
he direct survey question.

The dependent variable for the second regression in the SUR
ystem is the count variable list experiment (see Table 1) which
shows the number of affirmative responses to the itemized ques-
tions in the list experiment.

List Experiment = g + γ1 List Treatment + εl

The proportion of subjects who, according to the list experiment,
use non-Islamic financial products or services (whether formal or
informal) can then be estimated as the coefficient on the dummy
variable list treatment that takes the value 1 if the respondent is
part of the treatment group that is presented with 5 statements
(i.e., the sensitive statement and the 4 statements received by
the control group). The constant of the above regression can be
interpreted as the mean of the dependent variable for the control
group that is presented with 4 statements. Note that the SUR
technique allows εd and εl to be correlated.

The results of estimating the two-equation SUR system are
reported in Table 3. The number reported in the first (‘‘Direct
survey question’’) panel of Table 3, which is the constant α, shows
that 19.6% use non-Islamic finance according to the direct survey
 a

6

question. The number reported in the second (‘‘List experiment’’)
panel of Table 3 is the coefficient γ1, which suggests that 37.1%
of subjects – according to the list experiment – use non-Islamic
financial products or services (whether formal or informal).9 Cor-
responding SUR standard errors and p-values from a two-sided
z-test are reported below all the estimates. The panel labeled
‘‘Test on equality of SUR coefficients’’ reports a χ2 statistic and
p-value from a test on the equality of the proportions estimated
from the direct question and the list experiment using SUR. The
χ2 statistic and p-value from the test on the equality of these two
proportions (which takes into account that the subjects are the
same for the direct question and for the list experiment), suggest
that the proportions are significantly different at the 1%-level.
Thus, the SUR estimates suggest that a sizably larger fraction of
the sample, 37.1%, uses non-Islamic financial products according
to the list experiment compared to the estimate from the closely
related direct question from our survey, 19.6%, which points to
potential underreporting of the use of non-Islamic finance due to
social desirability bias. In terms of economic magnitude, almost
twice as many individuals answer affirmatively in the case of the
list experiment. It is worth reminding the reader that this differ-
ence in responses to the two questions establishes a lower bound
for underreporting since (due to their respective wording; see
the ‘‘Methodology’’ sub-section) responses to the direct question
might include actual and potential usage, while responses to the
sensitive question only include actual usage.

The evidence presented in Table 3 shows that there is sub-
stantial underreporting in the overall sample when using the
direct question. Notably, we now present evidence that the di-
rect question is also not able to correctly depict the pattern of
heterogeneity across sub-samples of the data. To do so, we once
again utilize a system of two Seemingly Unrelated Regressions:

Direct Question = α + β1 Explanatory variable + εd

List Experiment = g + γ1 List Treatment + γ2 Explanatory variable
+ γ3 ListTreatment ∗ Explanatory variable + εl

In the above regressions, the Explanatory variable is a dummy
indicating a particular sub-sample of the data (e.g., the sub-
sample of individuals who read the Quran daily). As noted earlier,
SUR allows εd and εl to be correlated. For this analysis, we
are mainly interested in the coefficients β1 and γ3, which have
similar interpretations. β1 is the difference in the proportion
using non-Islamic finance according to the direct survey question,
between the sub-sample indicated by the dummy variable being
1 compared to the sub-sample indicated by the dummy variable
being 0 (e.g., a comparison of the proportion in the sub-sample
of individuals who read the Quran daily versus those who do
not). Similarly, γ3 is the difference in the proportion using non-
Islamic finance according to the list experiment, between the
sub-sample indicated by the dummy variable being 1 compared
to the sub-sample indicated by the dummy variable being 0
(e.g., a comparison of the list experiment estimated proportion
in the sub-sample of individuals who read the Quran daily versus
those who do not).

The results of the SUR estimation are reported in Table 4. The
numbers reported in the row labeled ‘‘Direct survey question’’,
which are the coefficients β1 shown for three sub-samples of the
data that are defined by the three dummy variables described in
the table notes. The numbers reported in the row labeled ‘‘List
experiment interaction’’ of Table 4 are the coefficients γ3, shown
for the aforementioned three sub-samples of the data. The row

9 The constant of this regression, g, which can be interpreted as the mean of
he dependent variable for the control group that is presented with 4 statements,
s reported below the proportion from the list experiment and is found to have
value of 1.978.



S. Ahmad, R. Lensink and A. Mueller Journal of Behavioral and Experimental Finance 38 (2023) 100795

l
a

p
p
a
a
v
a
d
i
p
b

r
e
m
i
a

Table 3
Proportion engaging in sensitive behavior.
Direct survey question

- Proportion of subjects that are or may become customers of 0.1995
non-Islamic financial institutions

SE (0.009)
P>|z| 0.000
N 2,145

List experiment (N = 2,145)

- Proportion from list experiment (list treatment) 0.371
SE (0.020)
P>|z| 0.000

- Mean of control group 1.978
SE (0.014)
P>|z| 0.000

Test on equality of SUR coefficients

- χ2 test on the equality of SUR-estimated proportions from χ2 statistic 61.26
direct survey question and list experiment

Prob > χ2 0.000

Notes: The table reports the comparison between the results from the direct survey question and the list
experiment for the full sample using SUR. The proportion reported for the ‘‘Direct survey question’’ panel
is the mean, estimated as the constant from a SUR regression, of a dummy that takes the value 1 if the
respondent reports that they are or may become a customer of non-Islamic financial institutions (and 0
otherwise). The proportion reported in the ‘‘List experiment’’ panel can be interpreted as the proportion
of subjects who, according to the list experiment, use non-Islamic financial products or services (whether
formal or informal). It is estimated as the coefficient of the list treatment dummy variable that takes the
value 1 if the respondent is from the treatment group and therefore presented with 5 statements (i.e., the
sensitive statement in addition to the 4 non-sensitive statements received by the control group), from a
SUR regression. The dependent variable in this SUR regression is the count variable list experiment, which
shows the number of affirmative responses to the itemized questions in the list experiment. The constant of
this regression, which can be interpreted as the mean of the dependent variable for the control group that
is presented with 4 non-sensitive statements, is reported below the proportion from the list experiment.
Corresponding SUR standard errors and p-values from a two-sided z-test are reported below both proportion
estimates. The ‘‘Test on equality of SUR coefficients’’ panel reports a χ2 statistic and p-value from a test
on the equality of the proportions estimated from the direct question and the list experiment using SUR.
abeled ‘‘Test on equality of SUR coefficients’’ reports a χ2 statistic
nd p-value from a test on the equality of β1 and γ3 for the

corresponding column.
Consider the last two columns of Table 4. The estimates of

β1 and γ3 in Column 2 show that the proportion of respondents
reporting using non-Islamic financial products is significantly
higher for the sub-sample of those who reside in households with
higher income (monthly income of at least 20,000 PKR) versus
those with lower income, only according to the list experiment
data (13.9 percentage points higher, significant at 1%). In turn, the
estimates of β1 and γ3 in Column 3 show that the proportion of
respondents reporting using non-Islamic financial products is sig-
nificantly lower for the sub-sample of those who are religiously
inclined (i.e., respondents reading the Quran daily) versus those
not religiously inclined, only according to the list experiment data
(9.1 percentage points lower, significant at 10%). On the other
hand, the estimates of β1 and γ3 in Column 1 show that the
roportion of respondents reporting using non-Islamic financial
roducts is significantly lower for the sub-sample of those who
re religiously inclined by a different measure (i.e., respondents
lways consulting a Sheikh or religious scholar for verifying the
alidity of financial products) for both the list experiment data
nd the direct question. These differing patterns between the
irect question and the list experiment for different sub-samples
mplies that direct survey questions cannot accurately reflect the
atterns of demand for Islamic (micro-)finance, in addition to not
eing able to capture its magnitude (as discussed for Table 3).
Thus, if we want to conduct heterogeneity analysis for policy

ecommendations it appears preferable to use estimates from list
xperiments. With the preceding results from Tables 3 and 4 in
ind, we proceed with heterogeneity analysis of the list exper-

ment data. These are estimated using Nonlinear Least Squares
nd Maximum Likelihood (NLS and ML, respectively; see (Imai,
7

2011)), but for ease of interpretation we also present OLS esti-
mates. As the patterns of heterogeneity for the OLS and NLS (and,
to a lesser degree, ML) estimates are broadly similar, we interpret
the OLS coefficients in the text.10

Before proceeding to the interpretation of the results, we
briefly describe the NLS and ML estimators for the list experi-
ment data. The NLS uses a two-step approach: (1) using data for
the control group only, the number of affirmative responses is
modeled as a function of the covariates; (2) next, the response
to the sensitive item in the treatment group is modeled using
the parameter estimates from step (1). The NLS estimator uses
a logistic function to restrict predicted values within the unit
interval. The ML estimates are based on the Imai (2011) Maxi-
mum Likelihood estimator, which estimates parameters for two
separate binomial models (the number of affirmative responses
to the control list, given the covariates, and the probability of
a positive response to the sensitive item, given the number of
affirmative responses to the control list and the covariates) using
the expectation maximization (EM) algorithm, which treats the
response to the sensitive item as partially missing data.

Motivated by the literature (Höglinger et al., 2016), we pro-
ceed by conducting a number of heterogeneity analyses with

10 Note that while Imai’s ML estimator is statistically more efficient than
the NLS estimator, a drawback of the ML estimator as compared to the
NLS estimator is that the ML estimator is extremely complex and difficult
to optimize, occasionally leading to convergence problems and differences in
outcomes depending on the particular set of start values used. All ML estimates
that are presented in this paper are done with the new STATA package kict
(see (Tsai, 2019)). The kict ML STATA package includes the possibility to report
results with ML using a set of optimizations with different randomly-selected
initial values (using the protect () command). If a large number (say, 50) is set,
it is highly likely that a global maximum, rather than a local maximum, results.
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Table 4

Always
consult
scholar

Majority
income
household

Quran
daily

- Direct survey question −0.056 0.034 0.001
SE (0.026) (0.022) (0.021)
P>|z| 0.030 0.124 0.961

- List experiment interaction −0.118 0.139 −0.091
SE (0.064) 0.052 0.049
P>|z| 0.067 0.007 0.061

- Test on equality of SUR χ2 statistic 0.81 3.51 3.02
coefficients

Prob > χ2 0.368 0.061 0.082
Number of observations 1,753 2,105 2,144

Notes: The table reports the comparison between the results from the direct survey question and the list experiment
for various sub-samples using SUR. The ‘‘Direct survey question’’ panel reports the coefficient from a SUR regression
on a dummy variable that takes a value of 1 for the sub-sample indicated in the corresponding column, where
the dependent variable is a dummy that takes the value 1 if the respondent reports that they are or may become
a customer of non-Islamic financial institutions (0 otherwise). The ‘‘List experiment interaction’’ panel reports the
coefficient from a SUR regression on the interaction of the list treatment dummy variable and a dummy variable
that takes a value of 1 for the sub-sample indicated in the corresponding column. The dependent variable in
this SUR regression is the count variable list experiment, which shows the number of affirmative responses to
the itemized questions in the list experiment. Corresponding SUR standard errors and p-values from a two-sided
z-test are reported below both proportion estimates. The ‘‘Test on equality of SUR coefficients’’ panel reports a χ2

statistic and p-value from a test on the equality of the two SUR coefficients reported in the preceding panels of
the same column. The sub-samples are defined based on the following three dummy variables. Always consult
scholar: 1 = respondent always consults a Sheikh (religious scholar) for verifying the validity of financial products,
0 otherwise. Majority income household: 1 = respondent’s overall monthly household income is at least 20,000
PKR, 0 otherwise. Quran daily: 1 = respondent is reading the Quran daily, 0 otherwise.
respect to these estimates along demographic and other dimen-
sions.11 The purpose is to estimate the proportion of individuals
using non-Islamic finance for various sub-groups. In each re-
gression, we are interested in the coefficient on the interaction
between an indicator variable for the treatment group and an
indicator variable for the relevant dimension of heterogeneity
(e.g., gender).

We begin the analysis by focusing on a key demographic
variable, gender. As the interaction coefficients in Table 5 show,
the propensity to adopt non-Islamic finance is not significantly
different for females, compared to males. This is in line with
the stylized fact reported in the sub-section on Pakistan, that
men and women do not differ statistically along most religious
dimensions.12

Interestingly, in line with the self-declared importance of re-
ligion in Pakistan being roughly the same in different age groups
(as noted in the country background information), the propor-
tion of respondents using non-Islamic finance is not significantly
different for persons above median age (37 years) compared to
those below (results not shown for brevity). Other demographic
factors (results not shown for brevity), including household size
measured by total number of household members and number of
children in the household, do not significantly affect the number
of affirmative responses.

Formal education in terms of highest grade of schooling com-
pleted does not matter at various cut-offs (Columns 1–4 of Ta-
ble 6). However, it is important to note that about 48% of our

11 For full transparency we also provide a multivariate analysis (OLS, NLS and
L for the list data as well as Logit for the direct question) in Appendix A.
ote, however, that we could only include a subset of the variables used in the
eterogeneity analyses presented in the main body of this paper, since several
f these variables are subsets of one another by definition.
12 While we cannot completely rule out that we may be underpowered for
icking up a gender effect (see Blair and Imai (2012), for a discussion of large
tandard errors and associated power issues in list experiments compared to
irect questioning), this is unlikely since in our large sample of 2,220 individuals
bout 13% (i.e., almost 290 individuals) are male. Thus, the difference between
ales and females, if any, is unlikely to be large. In summary, we have no reason

o expect that our main results do not also hold for men.
8

Table 5
Heterogeneity in sensitive behavior: Gender.

OLS
(1)

NLS
(2)

List treatment # Female 0.083 0.373
(0.067) (0.318)

Notes: The table reports the result of heterogeneity
analysis using OLS, Nonlinear Least Squares (Imai, 2011)
regressions. For ease of exposition only the relevant in-
teraction coefficients from these regressions are reported
(see main text for details). The dependent variable in
these regressions is List experiment: Number of positive
responses from the list experiment. The other variables
are defined as List treatment: 1 = respondent is in the
treatment group and received the sensitive statement, 0
otherwise; and Female: 1 = female, 0 = male. Note that
the Maximum Likelihood (Imai, 2011) estimator for this
specification does not converge. Robust standard errors in
parentheses. * = p < 0.10, ** = p < 0.05, *** = p < 0.01.

respondents have no formal education, so the median of the
school grade completed by the respondents is grade 3. Due to
these characteristics, and given the local context, passive literacy
measured by reading skills may be a more suitable proxy, in our
sample, for being more educated. We find that those who can
read Urdu are significantly more likely, by about 7 percentage
points, to state that they adopt non-Islamic finance (Columns 5
and 6).

Next, we study the impact of several variables indicating eco-
nomic status on the number of affirmative responses in the list
experiment. Columns 1–4 of Table 7 show that for the top two
categories of household income, the affinity towards non-Islamic
finance is larger: for the highest income group (above 30,000
Pakistani Rupee or PKR, the local currency, per month) it is about
11 percentage points higher and for the top two groups combined
(at or above 20,000 PKR per month) it is about 13 percentage
points higher. Note that roughly 33% and 81%, respectively, of
our sample lie in these income categories. This finding is in line
with the stylized fact from the WVS, noted in our background
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Table 6
Heterogeneity in sensitive behavior: Education.

OLS
(1)

NLS
(2)

ML
(3)

OLS
(4)

NLS
(5)

ML
(6)

OLS
(7)

NLS
(8)

ML
(9)

List Treatment #
Educ. Abv.
Median

0.001 0.185 1.261

(0.043) (0.182) (1.189)
List Treatment #
Formal Educ.

0.059 0.254 –

(0.043) (0.183)
List Treatment #
Read Urdu

0.072 0.309 1.189

(0.041)* (0.177)* (1.185)

Notes: The table reports the result of heterogeneity analysis using OLS, Nonlinear Least Squares and Maximum Likelihood (Imai, 2011) regressions.
For ease of exposition only the relevant interaction coefficients from these regressions are reported (see main text for details). The dependent variable
in these regressions is List experiment: Number of positive responses from the list experiment. The other variables are defined as List treatment:
1 = respondent is in the treatment group and received the sensitive statement, 0 otherwise; Educ. abv. Median: 1 = respondent falls above the
median (grade 3) in terms of the highest grade of schooling completed, 0 otherwise; Formal educ.: 1 = respondent’s education is larger than 0 in
terms of the highest grade of schooling completed, 0 otherwise; and Read Urdu: 1 = respondent is able to read Urdu, 0 otherwise. Robust standard
errors in parentheses. * = p < 0.10, ** = p < 0.05, *** = p < 0.01.
Table 7
Heterogeneity in sensitive behavior: Economic status.

OLS
(1)

NLS
(2)

ML
(3)

OLS
(4)

NLS
(5)

ML
(6)

OLS
(7)

NLS
(8)

ML
(9)

List Treatment #
Richest HH

0.107 0.451 2.211

(0.044)** (0.186)*** (1.203)*
List Treatment #
Maj. Inc. HH

0.133 0.609 –

(0.051)*** (0.253)***
List Treatment #
HH Own Land

0.067 0.290 −0.218

(0.042) (0.183) (1.034)

Notes: The table reports the result of heterogeneity analysis using OLS, Nonlinear Least Squares and Maximum Likelihood (Imai, 2011)
regressions. For ease of exposition only the relevant interaction coefficients from these regressions are reported (see main text for details).
The dependent variable in these regressions is List experiment: Number of positive responses from the list experiment. The other variables
are defined as List treatment: 1 = respondent is in the treatment group and received the sensitive statement, 0 otherwise; Richest hh: 1
= respondent’s overall monthly household income lies above 30,000 Pakistani Rupee (PKR), 0 otherwise; Maj. inc. hh: 1 = respondent’s
overall monthly household income is at least 20,000 PKR, 0 otherwise; and HH own land: 1 = respondent or the respondent’s household
owns land, 0 otherwise. Robust standard errors in parentheses. * = p < 0.10, ** = p < 0.05, *** = p < 0.01.
information on Pakistan, that the importance of religion in Pak-
istan is higher in lower income groups, and suggests that the
promotion of Islamic finance to individuals with lower incomes
might be particularly effective. In contrast, a wealth indicator,
such as owning land, does not seem to matter for the proportion
that is willing to avail non-Islamic financial products (Columns 5
and 6).

Panel a of Table 8 shows that in terms of religiosity, people
who read the Quran daily, at least weekly or at least monthly
(compared to those who do not do so at all or do so only
during Ramadan) are all less likely (about 11 percentage points
on average across these three different groups) to adopt non-
Islamic finance. These results are reassuring because they show
that the list experiment is successful at capturing components
of financial behavior that are correlated with religiosity. Note
that the survey-based measures of religiosity that we use for the
analysis in Table 8 are less likely to suffer from social desirability
bias. Reciting the Quran or attending religious gatherings is not
emphasized as mandatory in Islam, in contrast to prescribed ob-
servances such as praying five times a day or proscribed practices
such as paying or charging/receiving interest. Likewise, seeking
guidance from an Islamic scholar is left to personal choice or
availability.

More policy relevant, however, are our findings reported in

Panel b of Table 8. Columns 1–4 show that among those who

9

attend religious meetings at least once a week (compared to
those who do not attend religious meetings each week) and
among those who do so more than once a month (compared
to those who do so at most once a month), the proportions of
individuals adopting non-Islamic finance are about 11 percentage
points and 8 percentage points lower, respectively. This suggests
that religious gatherings might be ideal venues for promoting
financial inclusion via directly offering Islamic (micro-)finance
products or via raising financial literacy/awareness about such
products. Another finding that suggests a cost-effective avenue
for increasing financial inclusion is highlighted in Columns 5
and 6 of Table 8: among people who always consult religious
scholars about financial arrangements, the proportion adopting
non-Islamic finance is, as expected, lower (by about 13 percent-
age points). Thus, if such scholars are informed about formal
Islamic financial products available to poorer segments of society
on a regular basis, it is conceivable that they can play a vital role
in increasing financial inclusion.

5. Conclusion and discussion

We conduct a list experiment as part of a larger survey to
study the attitudes of the Muslim poor in Pakistan towards
the usage of non-Islamic finance. In this concluding section, we
briefly summarize our main results and discuss some (policy)

implications of our findings.
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Table 8
Heterogeneity in sensitive behavior — Religiosity.
Panel a

OLS
(1)

NLS
(2)

ML
(3)

OLS
(4)

NLS
(5)

ML
(6)

OLS
(7)

NLS
(8)

ML
(9)

List Treatment #
Quran Daily

−0.100 −0.447 1.027

(0.050)** (0.233)* (1.039)
List Treatment #
Quran Daily/Weekly

−0.117 −0.505 −0.194

(0.041)*** (0.179)*** (1.036)
List Treatment #
Quran
Daily/Weekly/Monthly

−0.112 −0.476 −0.919

(0.044)** (0.184)*** (1.047)

Panel b

OLS
(1)

NLS
(2)

ML
(3)

OLS
(4)

NLS
(5)

ML
(6)

OLS
(7)

NLS
(8)

ML
(9)

List Treatment #
Attend Gathering At
Least Once a Week

−0.105 −0.466 −0.062

(0.041)** (0.181)*** (1.035)
List Treatment #
Attend Gathering
More Than Once a
Month

−0.079 −0.333 −0.043

(0.046)* (0.190)* (1.198)
List Treatment #
Always Consult
Scholar

−0.132 −0.694 −28.421

(0.065)** (0.396)** (0.538)***

Notes: The two panels of this table report the result of heterogeneity analysis using OLS, Nonlinear Least Squares and Maximum Likelihood (Imai, 2011) regressions.
For ease of exposition only the relevant interaction coefficients from these regressions are reported (see main text for details). The dependent variable in these
regressions is List experiment: Number of positive responses from the list experiment. The other variables are defined as List treatment: 1 = respondent is in the
reatment group and received the sensitive statement, 0 otherwise; Quran daily: 1 = respondent is reading the Quran daily, 0 otherwise; Quran daily/weekly: 1 =

espondent is reading the Quran daily or weekly, 0 otherwise; Quran daily/weekly/monthly: 1 = respondent is reading the Quran daily, weekly or on a monthly
asis, 0 otherwise; Attend gathering at least once a week: 1 = respondent attends religious gatherings at least once a week, 0 otherwise; Attend gathering more
han once a month: 1 = respondent attends religious gatherings more than once a month, 0 otherwise; and Always consult scholar: 1 = respondent always
onsults a Sheikh (religious scholar) for verifying the validity of financial products, 0 otherwise. Robust standard errors in parentheses. * = p < 0.10, ** = p < 0.05,
** = p < 0.01.
First, we find that about 37% of respondents in our sample
eport using non-Islamic financial products and services via the
ist experiment. Thus, the first key takeaway is that a sizeable
raction of our sample of Islamic microfinance borrowers uses
onventional finance as well. A policy recommendation emerging
rom this result is that, from an economic perspective, individuals
ill benefit if they can access both, Islamic and conventional

inance. Furthermore, regulators should take into account the fact
hat a non-negligible proportion of the poor might be customers
f Islamic as well as conventional financial organizations. Take
he case of information sharing between financial institutions:
n countries where credit bureaus do not collect information
n microfinance customers, information sharing between Islamic
nd conventional microfinance providers should be facilitated
ue to the likely overlap in their customer base. Overall, our first
esult speaks to the larger literature in development economics
hich is concerned with the usage of microfinance, and its impact
n financial development and growth (Cull and Morduch, 2017;
orduch, 1999; Kuran, 2018).
Second, compared to the substantial usage of non-Islamic fi-

ance uncovered by our list experiment, we find evidence of
nderreporting of usage of non-Islamic financial products and
ervices in a direct survey measure. Due to the wording of our
uestions, this estimate of underreporting is expected to be a
ower bound for the extent of underreporting. An immediate
mplication of this finding is that previous studies are likely to
ave underestimated the usage of non-Islamic finance, due to
urvey participants exhibiting social desirability bias.
10
Third, our results reveal ex-ante unpredictable heterogeneity
in underreporting across sub-groups of the sample.

Last, and importantly, we find meaningful heterogeneity in the
list-experiment-reported usage of non-Islamic financial products
across several sub-groups defined by individual characteristics. In
particular, we show that the proportion of respondents that use
non-Islamic financial products: (i) does not depend on gender
or age; (ii) increases in literacy; (iii) is higher for the high-
est household-income groups; (iv) is lower for those who read
the Quran on a regular basis; and (v) is lower among those
who frequently attend religious gatherings or consult religious
scholars on a regular basis. These results have important im-
plications for financial inclusion efforts aimed at underserved
Muslim populations. For example, our finding (iii) should mo-
tivate the promotion of Islamic (micro-)finance particularly to
people living at the bottom of the income distribution, while our
finding (v) suggests that collaborations with religious leaders and
organizations might be fruitful.

Our second and third result imply that survey questions, per
se, are unsuitable not only for gauging the overall usage of and
attitudes towards Shari’a-compliant financial products and ser-
vices, but also to inform discussions about their cross-sectional
patterns. Given recent policy debates and drives to increase fi-
nancial inclusion, these results suggest that survey researchers
in the field should exercise caution in relating questions used to
elicit financial behavior to precise quantitative implications and
clearly communicate the methodological shortcomings of surveys
revealed by our analysis. This is important as costly financial
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inclusion strategies are shaped by such data, and rely on them
being of high quality to be successful and cost-effective.

We believe that the inclusion of list experiments or alter-
ative, survey-based, techniques that are designed to overcome
ocial desirability bias in global surveys on barriers to financial
nclusion as standard practice can mitigate these issues and has
onsiderable advantages over non-survey-based alternatives. As
ur study implemented the list experiment method, we wish to
oint out the advantages of this approach in particular over some
ommonly used non-survey-based alternatives – compiling data
n actual usage of Shari’a-compliant and conventional financial
roducts and the implementation of randomized controlled trails
RCTs): While actual usage data can offer important insights, the
ollection of such data from administrative sources is costly and
ifficult compared to the list experiment approach due to con-
erns emerging in the context of personal financial data (e.g., data
ecurity and informed consent). These difficulties might lead to
maller data sets as well as possible bias (e.g., caused by selection
n who provides consent), which pose significant challenges in
he use of administrative data, as they necessitate the highly
roblematic assumption of external validity.
Contrary to actual usage data, RCTs allow for the precise con-

rol of conditions, thus enabling the study of demand for Islamic
inance and its properties in great detail. A good example is El-
oghbi et al. (2016), which uses an RCT in Jordan to study the
emand for Shari’a-compliant financial products, as well as its
roperties such as price elasticity, by marketing different loan
ypes to several thousand individuals. However, external valid-
ty is a common concern in the case of RCTs, and the authors
tress the need for conducting similar RCTs in other contexts for
chieving external validity. Yet, replicating RCTs with different
roduct offerings, different segments of the population and –
s the authors suggest – across a multitude of countries, is a
ery (likely prohibitively) costly approach to studying the issue
t hand.
While external validity is also an issue for any particular list

xperiment, solving the issue simply involves appending a set
f questions to an otherwise standard survey (e.g., as part of
egularly conducted global surveys).

Among the survey-based alternatives, self-administered ques-
ions have been shown to reduce social desirability bias in re-
ponses about religion (Presser and Stinson, 1998). However,
hey may not be universally suitable in the context of surveys
egarding financial inclusion due to the low levels of literacy
hat characterize financially under-served populations, such as
ur study population in Pakistan.
An alternative approach that estimates the prevalence of af-

irmative responses to a sensitive statement within groups, sim-
lar to the list experiment, is the randomized response tech-
ique (RRT; (Warner, 1965)), which preserves anonymity by in-
roduction of random noise in the responses. While meta-studies
Lensvelt-Mulders et al., 2005) find that RRTs on average ame-
iorate social desirability bias, they are known to increase the
ariance of estimates (as does the list experiment, see below),13
nvoke lower trust in participants due to their complexity, and
re not easy to administer in the field (Tourangeau, 2018). In
ddition, their validity has been disputed (Höglinger et al., 2016;
olter and Preisendörfer, 2013). Other alternatives in this cate-

ory (e.g., the ‘‘bogus pipeline’’ method, which uses a fake poly-
raph test) also suffer from similar drawbacks related to difficulty
n invoking trust or prohibitive cost.

The list experiment technique seems like an informative, cost-
ffective, and internationally scalable alternative among existing

13 Note in this context that the focus of our discussion is on very large, global
urveys, where this is less of a concern. Of course, the issue may still be relevant
or particular sub-group analyses.
11
non-survey- and survey-based tools that can address social desir-
ability bias in the context of barriers to financial inclusion for poor
Muslim populations worldwide. Yet, list experiments are not ex-
empt from criticism. Besides having been found to produce large
standard errors (Blair and Imai, 2012),13 and there being a recent
discussion about a possible false-positive bias (Ahlquist, 2018;
Kuhn and Vivyan, 2022; Wolter and Diekmann, 2021), several
meta-analyses (Blair et al., 2020b; Ehler et al., 2021; Li and van
den Noortgate, 2022) point to a number of additional concerns,
such as the success of a list experiment depending strongly on
certain procedural aspects. We therefore acknowledge that while
our paper displays one possible remedy – the list experiment
technique – determining the most effective and efficient way is
beyond the scope of our study, but certainly deserves further
attention.

Thus, given: (i) the key role of financial inclusion in high-
profile development agendas such as the SDGs; (ii) the impor-
tance of a focus on Muslim populations in reaching the goals;
(iii) the importance of data on the attitudes towards the usage of
(non-) Islamic finance in this regard; and (iv) the shortcomings of
direct survey questions for collecting such data demonstrated in
this paper, investigating various contenders to scalable solutions
to the issue of social desirability bias as it pertains to the de-
mand for non-Islamic (micro-)finance with the goal to implement
such approaches in the context of large global surveys is of key
importance.
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Table A.1
Multivariate analysis.

OLS NLS ML Logit

Educ. abv. Median −0.037 −0.120 0.994 −0.242
(0.072) (0.324) (1.693) (0.224)

Read Urdu 0.122 0.595 1.040 0.773***
(0.072)* (0.334)* (1.329) (0.237)

Richest hh 0.068 0.352 2.319 −0.284*
(0.051) (0.230) (1.271)* (0.156)

HH own land 0.055 0.288 0.576 0.403***
(0.046) (0.224) (1.379) (0.151)

Quran daily/weekly/monthly −0.128 −0.587 −2.030 0.101
(0.050)** (0.233)** (1.078)* (0.163)

Always consult scholar −0.136 −0.648 −30.425 −0.582**
(0.062)** (0.352)* (1.738)*** (0.258)

Notes: The table reports the result of heterogeneity analysis using OLS, Nonlinear Least Squares and Maximum Likelihood (Imai, 2011) regressions for the list data
as well as heterogeneity analysis using Logit for the direct question. All estimates are done with the STATA package kict (see Tsai (2019)). The dependent variable
for the first three columns is List experiment: Number of positive responses from the list experiment. The dependent variable for the fourth column is Client of
on-Islamic financial institution: 1 = respondent reports that they are or may become a customer of non-Islamic financial institutions, 0 otherwise. In case of the
irst three columns, the coefficients on the interactions of several variables used for heterogeneity analysis with List treatment: 1 = respondent is in the treatment
roup and received the sensitive statement, 0 otherwise, are reported. These variables are: Educ. abv. Median: 1 = respondent falls above the median (grade 3)
n terms of the highest grade of schooling completed, 0 otherwise. Read Urdu: 1 = respondent is able to read Urdu, 0 otherwise. Richest hh: 1 = respondent’s
verall monthly household income lies above 30,000 Pakistani Rupee (PKR), 0 otherwise. HH own land: 1 = respondent or the respondent’s household owns land,
otherwise. Quran daily/weekly/monthly: 1 = respondent is reading the Quran daily, weekly or on a monthly basis, 0 otherwise. Always consult scholar: 1 =

respondent always consults a Sheikh (religious scholar) for verifying the validity of financial products, 0 otherwise. The fourth column presents the coefficients of
these variables. Robust standard errors in parentheses. * = p < 0.10, ** = p < 0.05, *** = p < 0.01.
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