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Systematic reviews and meta-analysis have risen in popularity in international development to provide evidence on ‘what works’. This paper reports the findings of a
meta-analysis to assess the impact of microcredit on women’s control over household
spending to illustrate the challenges of conducting meta-analysis in the case of a
diverse evidence base. We provide an assessment of methodological quality and
present the findings of a meta-analysis. The results suggest that the effect sizes are
small. Furthermore, the confidence that we can place in these findings is limited by the
high level of heterogeneity within and between studies and the general reliance on nonexperimental studies and statistical analyses which are not reported in sufficient detail
to enable confident judgement as to their robustness.
Keywords: meta-analysis; microcredit; women’s empowerment

Introduction
This paper reflects our experience with meta-analysis of the impacts of microcredit, an
intervention that has been very fashionable for more than three decades, on women’s
empowerment. Microcredit has largely been targeted on women for intrinsic as well as
instrumental reasons. The intrinsic purpose is purported to be achieved by, among other
pathways, enabling women to participate in markets, gaining income and bargaining
power in the family, exposure to modernising tendencies, and participation in supportive
collective action. These experiences are supposed to be empowering, leading to better
outcomes for the women themselves, and their families (Kabeer 2001a, 2001b). Many
studies have been conducted on the impacts of microcredit, many of which purport to lend
empirical support to these claims, but there have been strongly argued contrary indications
as well and no consensus has emerged. Meta-analysis, including meta-regression, can
synthesise multiple studies, and, to some extent, analyse characteristics of the literature,
including publication bias (Higgins and Green 2011). However, meta-analysis and metaregression need to be carefully conducted and interpreted (Higgins and Thompson 2004),
and are not always suitable (Thompson and Higgins 2002).
Since the late 1990s, policy-makers have become increasingly interested in learning
‘what works’ in social and economic policy, often focusing on quantitative studies which
attribute outcomes to particular interventions. The medical model of generating and
synthesising evidence is seen as successful and now forms the basis for assessing the
evidence base in international development. The research designs of many studies assessing the impact of major development interventions often employ quasi-experimental
designs involving the use of sophisticated statistical techniques to establish quantitative
*Corresponding author. Email: m.duvendack@uea.ac.uk
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attribution. Hence, research synthesis on ‘what works’ using systematic reviews and metaanalysis have risen in popularity in international development. This drive towards adapting tools from the medical sciences such as systematic reviews and meta-analysis has led
to debates among researchers revolving around the constitution of methodological quality,
the ability of statistical methods to control for biases and the assessment of risk of biases.
While many systematic reviews on major development interventions have now been
conducted and much has been written about the practical challenges of conducting
systematic reviews in international development (Mallett et al. 2012), less has been
written about the challenges of conducting meta-analysis in contexts where studies are
conceptually and methodologically highly diverse as is often the case in international
development research.
Meta-analysis is based on the claim that conclusions of a range of studies on a given
topic can be enhanced by ‘the statistical combination of results from two or more separate
studies’ (Green and Higgins 2011, 97). Since Smith and Glass (1977) meta-analysis has
been increasingly used to systematically synthesise research evidence mainly in the
medical sciences where many studies are similar in terms of context, intervention and
outcomes (for example, randomised control trials (RCTs) assessing the impact of the same
intervention addressing the same condition in similar populations, using clearly defined
outcomes measured by simple effect size statistics as a measures of impact). Many
researchers argue that comparability on a conceptual level, that is, in terms of constructs,
relationships and statistical methods, is a prerequisite for a successful meta-analysis.
Furthermore, methodologically low quality studies should be excluded from meta-analysis
as they can affect the overall findings, thus it is essential to first assess the methodological
quality of studies before proceeding with meta-analysis. However, some systematic
reviews and meta-analyses include diverse studies, suggesting an ‘apples and oranges’
problem (Lipsey and Wilson 2001; Sharpe 1997), and include studies which would be
assessed as of relatively poor quality compared to well-conducted RCTs. In international
development, studies are highly diverse with a range of research designs, interventions
and/or outcomes, and would be assessed as of poor quality. Another problem is publication bias, which derives from bias in the availability of studies for synthesis due to
research and publication practices (Stanley and Jarrell 1989).
In this paper, we report the findings of a meta-analysis that assesses the impact of
microcredit on women’s control over household spending.1 We illustrate the difficulties of
conducting meta-analysis when faced with a diverse evidence base, and make an estimate
of impact and publication bias. Apart from Yang and Stanley (2012) who conduct metaanalysis to investigate the impact of microcredit on income extracting effect sizes from
Duvendack et al. (2011) and Stewart et al. (2012), no meta-analysis has been conducted
investigating microcredit.
Duvendack et al. (2011) and Stewart et al. (2010, 2012) illustrate the diversity of
interventions and outcome measures in microfinance studies. They also show that much of
the quantitative evidence on microfinance impact is based on quasi-experimental2 designs
with few convincing RCTs. Quasi-experimental designs are highly susceptible to selection
bias caused by non-random assignment to treatment and control groups and require the
application of sophisticated statistical techniques to address selection bias issues.
However, doubts exist about the ability of these techniques to account for selection due
to observables as well as unobservables, and their success heavily depends on the quality
of the model specifications and data used (Leamer 1983). Quasi-experimental designs are
more reliant on theoretical assumptions which are harder to assess objectively compared
to experimental designs. As a result, the inclusion of quasi-experimental designs in
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meta-analysis is controversial and the assessment of their methodological quality prior to
inclusion is extremely important (Deeks et al. 2003).
We first provide a background to microcredit and women’s empowerment. We briefly
describe the systematic review process with a focus on assessing methodological quality
and conducting meta-analysis. We then present the meta-analysis and a discussion of its
findings. The final section concludes.
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Background
Microcredit has been heralded by many as the silver bullet to empower women.
Supposedly, it enables the poor to access low cost credit, from which they were previously
excluded, to undertake profitable entrepreneurialism. However, the impact of microcredit
has become a highly contested arena, with critical reviews tending to controvert earlier
claims that there existed good evidence of highly beneficent impacts (Bateman 2010; Roy
2010; Sinclair 2012).
There have been many reviews of microcredit and its effects (for example, Hulme and
Mosley 1996; Goldberg 2005; Odell 2010), including three recent systematic reviews on
microcredit in sub-Saharan Africa (Stewart et al. 2010) and microcredit in general
(Duvendack et al. 2011; Stewart et al. 2012). Overall, these reviews suggest that the
effects of microcredit on women’s empowerment are at best mixed and that there are
doubts about the methodological quality of the evidence base. The mixed results related to
women’s empowerment can partly be explained by the heterogeneity of microcredit
interventions, contexts and target groups. Kabeer (2001a) argues that the divergence of
results between different impact studies is in large part due to differences in interventions
and in conceptualisation and measurement of empowerment. Regarding the latter, the
literature on microcredit conceives and measures empowerment in such diverse ways as
participation in household decision-making (for example, Mizan 1993; Kabeer 2001a),
control over assets (for example, Goetz and Sen Gupta 1996), women’s physical mobility,
political and legal awareness and participation in public protests and political campaigns
(for example, Hashemi, Schuler, and Riley 1996; Zaman 1998; Pitt, Khandker, and
Cartwright 2006) and knowledge of accounting practices (for example, Ackerly 1995).
The diversity in conceptualisation of the construct of empowerment makes it more
difficult to generate generalisable findings through a systematic review.
The literature also conceives multiple potential causal pathways between microcredit
and empowerment. A commonly studied causal relationship is the potential link between
microcredit as a resource and the opportunity for women receiving loans to act more
independently from men. Credit, and the income that it may generate, potentially strengthens the bargaining position of a woman vis-à-vis a man within the household and provides
a basis for gradual changes in the power balance within the household, the social status of
the woman within the household and the community, and ultimately gender relations.
Thus, bargaining power or decision-making power (often studied in the context of
decisions on household expenditure) is a key intermediate variable which lies at the
basis of many conceptualisations of empowerment and its empirical operationalisation.
Decision-making may have intrinsic as well as instrumental value, as it may both manifest
and enhance self-esteem; hence, decision-making can be a direct indicator of empowerment, although a distinction can be made between decisions which are conventionally
seen as the ‘responsibility’ of women, and those that are ‘self-indulgent’ and hence
perhaps indicative of greater empowerment (Basu and Koolwal 2005). This is one of
the main reasons why our study focuses on women’s control over household expenditure.3
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In terms of methodological quality, microcredit impact studies often struggle to
convincingly overcome threats to internal and external validity (see Duvendack et al.
2011). The few RCTs conducted in the context of microcredit interventions that cover
aspects of women’s empowerment (for example, Kim et al. 2007; Banerjee et al. 2009) are
no exception. The majority of studies examining the relationship between microcredit and
women’s empowerment (including women’s control over household spending) use quasiexperimental regression-based approaches. Quasi-experiments and even more so regression-based analyses have been criticised regarding their limitations in addressing selection
bias issues. Selection bias is likely to arise in microcredit programmes targeting the poor,
as it may be expected that women who choose to participate in the programme are on
average more empowered than those who do not (Goldberg 2005). When assessing the
evidence base, it is important to distinguish studies with a high degree of internal validity
(in terms of being able to attribute findings to microcredit controlling for other factors)
from studies that are weaker in this regard. Keeping these qualifications in mind, in this
review we extract quantitative effect size information on variables that relate to women’s
control over household spending without critiquing the construction of the metric of
control, and attempt a meta-analysis.

Approach to quantitative synthesis
We adapted standard systematic reviews procedures and developed a protocol setting out
inclusion and exclusion criteria, a search process and a synthesis methodology. We
included studies with participants from poor, lower and upper-middle income countries
as defined by the World Bank. Only studies which examined microcredit and women’s
control over household spending, or relevant proxies, as the main outcome variables, were
included. In addition, we only included quantitative studies which had statistical controls
and/or a comparison group.
Next, numerous academic databases, web-based search engines and microfinancerelated websites were searched. We initially identified 310 papers that were selected for
full text analysis. Many of these were non-experimental studies not reporting estimates of
quantitative impacts and were screened out; 113 studies remained of which 56 were within
the scope of this systematic review; that is, they focus on the relationship between
microcredit and women’s control over household spending. Finally, a methodological
assessment was conducted which brought the number of studies down to 29 which were
included in this review. While Vaessen et al. (forthcoming) report on qualitative synthesis
(as well as further details of the systematic reviews process), we report only on the
quantitative synthesis.
The quantitative synthesis employed meta-analysis. As argued above, meta-analysis
should be conducted only when studies can be meaningfully compared on a conceptual
level as well as in their statistical approach (Lipsey and Wilson 2001). Petticrew and
Roberts (2006) stress that:
meta-analysis should only be applied when a series of studies has been identified for review
that address an identical conceptual hypothesis. (205, box 6.13)

The question then arises as to what ‘identical’ means and how identicality can be
established. A particular case arises when, although addressing an ‘identical’ conceptual
hypothesis that microfinance empowers women, some studies treat intermediate or
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indicator variables as outcome variables. This is particularly likely for empowerment since
it is a latent (and contested) concept which is not directly observable.4
The mainstream literature and application of quantitative research synthesis assume
that both treatment and outcome in different studies are equivalent in the relevant way,
and generally fairly standardised in the field; they also employ common and fairly simple
analytical methods of analysis and reporting. However, it is not uncommon that measures
of outcomes in different studies differ and there are many suggestions as to how to
combine studies which use different outcome indicators. Alternatively, estimates of effect
are reported separately for different metrics, and/or different interventions, by these
categories assuming they correspond to the same construct of the ‘true’ outcome
(Hedges and Olkin 1985; Cooper and Hedges 1994). This means that one is dealing
with strictly comparable treatments and outcomes, or with comparable treatments with
multiple indicators of outcomes. We also may have results which can be considered
‘intermediate’ or ‘instrumental’ in attaining the true outcome. Thus some studies compare
treatment A with ‘intermediate’ ‘outcomes’ B, and they, or others compare B with ‘final’
outcomes C. It may be possible to indirectly link A with C through their common links
with B.
There are also cases where treatments may be considered conceptually identical but
superficially differ. Thus, Raudenbusch (2009, 296) refers to ‘definitions of treatment’ as
a characteristic of studies which might account for why effects vary. In the present case,
we are faced with not only diverse (definitions and metrics of) outcomes and diverse
(definitions and or metrics of) treatments, but also with diverse research designs, methods
of analysis, and reported statistics parameters and statistics. A sanguine view of this
situation might argue the case for pooling and extensive sub-group analysis or metaregression. However, this would suggest a need for many studies with at least statistical
homogeneity among some groups of estimations – this is not the case here.
Given the studies we are dealing with here are highly heterogeneous in terms of
treatments, outcomes and research designs the ‘apples and oranges’ problem is likely to
affect us as distinctly different studies are pooled in the same meta-analysis (Lipsey and
Wilson 2001). For example, we find a high degree of heterogeneity of treatment.
Treatment indicators can be dichotomous (membership, participation5), continuous (length
of membership, number or amount of loans taken), and so on. We pool studies with
membership and participation treatment indicators, in part because these terms are often
used interchangeably; however, it is important to bear in mind that microcredit borrowers
may or may not receive microcredit, and may or may not receive other dimensions of
treatment such as group discussions, technical assistance or social support from peers or
the microcredit institution. We do not include studies with treatment indicators which
cannot be represented by a dichotomous membership variable, because they are few, and
cannot be put on a comparable basis. The majority of treatment indicators could be treated
as dichotomous (92%).
We further argue that studies with methodological flaws and/or low quality have no
place in meta-analysis as they will have adverse effects on the overall findings (Slavin
1986). However, there is a debate among researchers as to what is constitutes high
methodological quality, and a lot depends on the judgement of the researchers and the
study context. We found that tools for assessing the quality of studies relied heavily on
‘expert opinions’ as much as they do on ‘expert systems’ (for example, World Cancer
Research Fund 1997). Other tools such as the Scottish Intercollegiate Guidelines
Network – SIGN (n.d.) – relegate research studies characterised by the methods of the
studies included in this review to the lowest three (out of eight) levels, largely because
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there are no RCTs or ‘high quality’6 quasi-experimental studies. Under these circumstances, detailed assessment of risk of bias (for example, using the approach promoted by
Higgins and Green (2011), as reported in Duvendack et al. (2011)), will be excessively
time-consuming, since the evidence is often not clearly reported, and is in any case
irrelevant since the research quality assessed using the simpler tool-combining research
design and analytical method reported above, rule these studies out of pooling for metaanalysis.
When many studies of a topic have been undertaken, it is generally supposed that
confidence in the conclusions can be enhanced by considering all the relevant analyses
and pooling their results and this is what research synthesis aims to achieve (Chalmers,
Hedges, and Cooper 2002); effect size calculations and meta-analysis are important ways
to achieve research synthesis of quantitative analyses. Since our studies are of slightly
different interventions, use different research methods, (and to a limited extent) assess
different indicators of outcomes, and occur in different contexts (time, place, social
group), all of which may be expected to influence the specific conclusions reached,
there may well be considerable heterogeneity in the precise relationships between intervention, context and outcome variables. As mentioned above and as further argued below,
the studies included in this systematic reviews are highly heterogeneous, and in the case, it
is often recommended to conduct subgroup analysis. Thus we considered pooling the
various studies using particular characteristics such as treatment indicators, method
(which is combination of research design and analytical method) and others. However,
as the number of included studies here is very small, subgroup analysis was rendered
meaningless. Further to this, pooling the effect size calculated from such studies needs to
be carefully examined because of the pervasive threats to internal and external validity
and the dangers of compounding confounded estimates (Egger, Schneider, and Smith
1998; Petticrew and Roberts 2006; Shrier et al. 2007; Manchikanti et al. 2009). In fact,
Shapiro (1994) ‘propose[s] that the meta-analysis of published non-experimental data
should be abandoned’ (777).
In order to combine different analyses, it is first necessary to put estimates of impact
on a common scale. Duvendack et al. (2012) describe the different types of effect sizes:
There are three types of effect size scales; d-values and r-values for continuous variables, and
odds or risk ratios for categorical variables. d-values are differences in outcomes standardised
by their variability measured by their standard deviation or a close approximation, and are
consequently similar to z-scores. R-values are correlation coefficients, which range from –1 to
+1. Odds and risk ratios are relevant to categorical data such as the occurrence of a disease,
achievement of an educational status, or survival. Other common metrics of outcome are
scales or ordinal values, which can be transformed into incidence density ratios with similar
interpretation to risk ratios. (460)

Given the diversity of estimation methods found in the selected studies, we use 12
different effect size formulae; these and the challenges of calculating the different size
types are set out in Duvendack et al. (2012). A final question that arises is whether and
how to extract a single effect size when there are multiple estimates in a given study of
impact of a given indicator of treatment on a given outcome variables. There appear to be
four alternative approaches – to include all estimates, to drop some for which there can be
a clear justification, to drop ‘outliers’ based on an arbitrary rule, for example, (observation
which are more than ±2 standard deviations of the weighted mean), or to model the
diversity. Lipsey and Wilson (2001) recommend averaging effects, but whether this is
appropriate when effect sizes are heterogeneous remains unresolved.
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Risk of bias assessment
Before conducting meta-analysis, we assess the methodological quality using the risk of
bias tool developed by Duvendack et al. (2011).7 We used this scheme to categorise each
of the studies by scoring their reported research design and analytical method; these scores
were then combined into an index. A cut-off point of 2 was applied; for example, a study
with a score of 2 and above was considered to have high threats to validity. Studies with
scores of less than 2 had lower threats to validity.
Studies are ranked on two dimensions – research design and method of statistical
analysis – from low treat to validity (1) to high threat to validity (5 in the case of research
design, and 3 for statistical analysis). As indicated in Table 1, more than half of the
included studies had a score of 2 and above, that is, a high score, in each dimension, and
can thus be considered to have high threats to validity. Ideally we would have excluded
those studies from further analysis and synthesis but this would have left us with a very
small number of studies for meta-analysis. The parameters of our tool are subjective and
pragmatic as explained in Note 7.
Another risk of bias assessment tool developed by 3ie could be useful here since it
also includes risks due to spill-overs/contamination and reporting bias in addition to
assessing selection bias. We apply a modified version of the 3ie tool to the studies
screened through the tool used in Table 1 (Duvendack et al. 2011). Table A1 provides
details of the modified 3ie tool and concludes that the majority of studies included in this
systematic review have a moderate to high risk of bias.

Meta-analysis results
This section presents an account of the effect size calculations, subsequent meta-analysis and
analysis of publication bias of the outcomes that represent ‘women’s control over household
spending’. Due to substantial gaps in available data for effect size calculation, we were only
able to generate effect size estimates from 17 studies. Several studies have more than one
treatment variable; from the 17 studies, 22 effect size estimates could be recovered where the
treatment indicator is a binary variable representing membership or participation in microfinance organisation. Following Lipsey and Wilson (2001), we only include one effect size
Table 1.

Distribution of studies according to research design and statistical methods of analysis.
Statistical methods of analysis
IV,PSM,2SLS/LIML,
DID, RD

Research design
RCT
Pipeline
Panel or before/after and
with/without
Either before/after and with/
without
Natural experiment
Legend

1

Multivariate

Tabulation
3
1
0

Scores
1
2
3

1
0

2
4
0
1

4

5

14

3

5
Low score
Medium
score

0
11
1

0
High score

0
17
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Study
ID

ES (95% CI)

Per cent
weight

Amin et al. (1998)

0.18 (0.13, 0.24)

7.56

Amin, Hill, and Lee (1995)

0.24 (0.18, 0.30)

7.54

Asim (2008)

0.19 (0.03, 0.35)

6.35

Garikipati (2008)

–0.09 (–0.20, 0.03) 6.99

Holvoet (2006)

1.47 (1.17, 1.78)

Hoque and Itohara (2009)

0.60 (–2.87, 4.06) 0.07

4.23

Husain, Mukherjee, and Dutta (2010)

–0.08 (–0.40, 0.24) 4.02

Kim et al. (2007)

0.27 (–0.38, 0.93) 1.60

Lakwo (2007)

–0.35 (–0.77, 0.08) 2.99

Mohindra, Haddad, and Narayana (2008)

–0.14 (–0.43, 0.15) 4.43

Ngo (2008)

0.08 (–0.01, 0.17) 7.27

Pitt, Khandker, and Cartwright (2006)

0.04 (–0.01, 0.10) 7.60

Rahman, Junankar, and Mallik (2009)

–0.11 (–0.34, 0.11) 5.36

Setboonsarng and Parpiev (2008)

–0.01 (–0.07, 0.05) 7.52

Sharif (2002)

0.13 (–0.12, 0.38) 5.06

Wakoko (2003)

0.06 (–0.24, 0.35) 4.43

Amin et al. (1998)

0.36 (0.29, 0.42)

Husain, Mukherjee, and Dutta (2010)

0.10 (–0.09, 0.28) 5.96

Lakwo (2007)

0.00 (–0.37, 0.37) 3.54

Overall (I-squared = 91.1%, p = 0.000)

0.13 (0.04, 0.22)

–4.06

0

7.50

100.00

4.06

Figure 1. Forest plot of Effect of Women’s control over household expenditures.
Note: Weights are from random effects analysis.

per combination of study and empowerment construct. Where multiple estimations are
reported, we compute a weighted average using an inverse variance weight.
First we conducted a meta-analysis for effect size estimates using both means and
regression based ‘d’ type effect sizes of continuous outcome variables with a dichotomous
treatment variable denoting membership of a microcredit institutions.8 Of the 22 study/
construct estimates extracted, only 19 were for a membership treatment indicator. Figure 1
shows the forest plot for all resource control outcomes, and Table 2 for the random effects
model. This shows a high degree of heterogeneity which is confirmed by formally testing.
The pooled effect size is positive and statistically significant (95% CI 0.035–0.222,
z = 2.69, p < 0.007 from a random effects model), although small in size (<0.2, Cohen
1988) at 0.129, and with a high degree of heterogeneity (χ2 = 123.11 (d.f. 18) p < 0.000).9
Sensitivity analysis
All studies included in the meta-analysis are quasi-experimental with and without studies,
where the treatment cases are due to independent interventions without any attempt at
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Panel A
Study

ES

[95% Conf. Interval]

Per cent
weight
7.56

Amin, Becker, and Bayes
(1998)
Amin, Hill, and Li (1995)
Asim (2008)
Garikipati (2008)
Holvoet (2006)
Hoque and Itohara (2009)
Husain, Mukherjee, and Dutta
(2010)
Kim et al. (2007)
Lakwo (2007)
Mohindra, Haddad, and
Narayana (2008)
Ngo (2008)
Pitt, Khandker, and Cartwright
(2006)
Rahman, Junankar, and Mallik
(2009)
Setboonsarng and Parpiev
(2008)
Sharif (2002)
Wakoko (2003)
Amin, Becker, and Bayes
(1998)
Husain, Mukherjee, and Dutta
(2010)
Lakwo (2007)
D + L pooled ES

0.181

0.126

0.236

0.239
0.187
−0.086
1.472
0.596
−0.081

0.180
0.028
−0.198
1.165
−2.870
−0.405

0.298
0.346
0.026
1.779
4.062
0.244

7.54
6.35
6.99
4.23
0.07
4.02

0.273
−0.348
−0.139

−0.385
−0.773
−0.431

0.931
0.077
0.153

1.60
2.99
4.43

0.077
0.045

−0.011
−0.006

0.165
0.095

7.27
7.60

−0.110

−0.335

0.115

5.36

−0.013

−0.074

0.048

7.52

0.130
0.055
0.356

−0.115
−0.236
0.293

0.376
0.346
0.419

5.06
4.43
7.50

0.098

−0.087

0.283

5.96

0.001
0.129

−0.367
0.035

0.368
0.222

3.54
100.00

Panel B
Heterogeneity chi-squared
I-squared (variation in ES attributable to heterogeneity)
Estimate of between-study variance Tau-squared
Test of ES = 0

123.11 (d.f. = 18) p = 0.000
91.1%
0.0293
z = 2.69, p = 0.007

Note: There are two entries for some studies because of different treatment indicators within the study.

matching or randomisation. Kim et al. (2007) is the only exception; however, this study
does not warrant treatment as a randomised experiment since it merely compares four
matched pairs of villages with the treatment randomised to one village of each pair. The
three other RCT studies (Karlan and Zinman 2010; Banerjee et al. 2009; Crepon et al.
2011) did not present sufficient information to compute effect sizes. Hence we cannot
compare experimental with quasi- or non-experimental results.
However, it is clear that both the positive effect size and to some extent the heterogeneity are both driven by two particular studies (Holvoet 2006; Hoque and Itohara 2009),
which also show large positive effect size. Hoque and Itohara (2009) report logit odds
ratio coefficients which we transformed into logs, and adjusted to standardised mean
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Study
ES (95% CI)
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ID

Per cent
Weight

Amin et al. (1998)

0.18 (0.13, 0.24)

8.64

Amin, Hill, and Lee (1995)

0.24 (0.18, 0.30)

8.59

Asim (2008)

0.19 (0.03, 0.35)

6.62

Garikipati (2008)

–0.09 (–0.20, 0.03) 7.63

Husain, Mukherjee, and Dutta (2010)

–0.08 (–0.40, 0.24) 3.59

Kim et al. (2007)

0.27 (–0.38, 0.93)

Lakwo (2007)

–0.35 (–0.77, 0.08) 2.51

1.25

Mohindra, Haddad, and Narayana (2008)

–0.14 (–0.43, 0.15) 4.06

Ngo (2008)

0.08 (–0.01, 0.17)

8.11

Pitt, Khandker, and Cartwright (2006)

0.04 (–0.01, 0.10)

8.69

Rahman, Junankar, and Mallik (2009)

–0.11 (–0.34, 0.11) 5.22

Setboonsarng and Parpiev (2008)

–0.01 (–0.07, 0.05) 8.55

Sharif (2002)

0.13 (–0.12, 0.38)

4.83

Wakoko (2003)

0.06 (–0.24, 0.35)

4.07

Amin et al. (1998)

0.36 (0.29, 0.42)

8.53

Husain, Mukherjee, and Dutta (2010)

0.10 (–0.09, 0.28)

6.05

Lakwo (2007)

0.00 (–0.37, 0.37)

3.07

Overall (I-squared = 87.7%, p = 0.000)

0.08 (–0.00, 0.16)

100.00

–0.931

0

0.931

Figure 2. Forest plot of microcredit and women’s control over household spending.
Note: There are two entries for some studies because of different treatment indicators within the
study. Weights are from random effects analysis.

difference following Chinn (2000); Holvoet (2006) seems to be an outlier. Hence, we next
report the results dropping these two exceptional studies (Figure 2 and Table 3). These
results indicate that the small positive effect size is not significant by conventional
standards (p ≤ 0.06), but heterogeneity remains large.

Bias in selection for extraction
We tested whether selection for extraction (inclusion in meta-analysis) was associated
with a number of study characteristics including country, year of publication, year of
fieldwork, type of microcredit product, individual or group lending, research design or
method of analysis. In no case was there a statistically significant association of extraction
with selection, except for publication in a peer-reviewed journal. Studies were more likely
to be extracted if they were peer-reviewed. It is notable that for most of the characteristics
describing the studies, there are many categories; this is testimony to the diversity of
research approaches represented in these studies. We return to this point when we report
on our meta-regressions of effect sizes.
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Table 3. Meta-analysis of microcredit and women’s control over household spending (excluding
outliers).
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Panel A
Study

ES

[95% Conf. Interval]

Per cent
weight
8.64

Amin, Becker, and Bayes
(1998)
Amin, Hill, and Li (1995)
Asim (2008)
Garikipati (2008)
Husain, Mukherjee, and Dutta
(2010)
Kim et al. (2007)
Lakwo (2007)
Mohindra, Haddad, and
Narayana (2008)
Ngo (2008)
Pitt, Khandker, and Cartwright
(2006)
Rahman, Junankar, and Mallik
(2009)
Setboonsarng and Parpiev
(2008)
Sharif (2002)
Wakoko (2003)
Amin, Becker, and Bayes
(1998)
Husain, Mukherjee, and Dutta
(2010)
Lakwo (2007)
D + L pooled ES

0.181

0.126

0.236

0.239
0.187
−0.086
−0.081

0.180
0.028
−0.198
−0.405

0.298
0.346
0.026
0.244

8.59
6.62
7.63
3.59

0.273
−0.348
−0.139

−0.385
−0.773
−0.431

0.931
0.077
0.153

1.25
2.51
4.06

0.077
0.045

−0.011
−0.006

0.165
0.095

8.11
8.69

−0.110

−0.335

0.115

5.22

−0.013

−0.074

0.048

8.55

0.130
0.055
0.356

−0.115
−0.236
0.293

0.376
0.346
0.419

4.83
4.07
8.53

0.098

−0.087

0.283

6.05

0.001
0.076

−0.367
−0.003

0.368
0.155

3.07
100.00

Panel B
Heterogeneity chi-squared
I-squared (variation in ES attributable to heterogeneity)
Estimate of between-study variance Tau-squared
Test of ES = 0

129.72 (d.f. = 16) p = 0.003
87.7%
0.0182
z = 1.88 p = 0.06

Publication bias
Analysis using the Egger test (Egger et al. 1997) and a funnel plot for the full sample
suggests the presence of significant publication bias but no small sample effects; however,
the effect size estimated by Hoque and Itohara (2009) is small but of low precision. An
Egger test of the effect size against its standard errors excluding outliers gives an insignificant negative intercept (–1.27, p ≤ 0.287), and significant positive slope (p ≤ 0.006), again
suggesting publication bias may be present. This is supported by the funnel plot (Figure 3).

Meta-analysis by risk of bias
In this section, we report tests of pooled effect size by risk of bias. Because we are now
dealing with a smaller number of studies, we used a more elaborate procedure to classify

84

M. Duvendack et al.

0.0

Funnel plot with pseudo 95% confidence limits
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Amin
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al Hill,Amin
Amin,
Lee et al
Setboonsarng
and
Parpiev
Ngo
Garikipati

(mean) smd_sd_adj
0.3
0.2
0.1

Asim
Husain, Mukherjee, & Dutta
Rahman, Junankar and Mallik
Sharif
Mohindra, Haddad
Wakoko
and Narayana
Husain, Mukherjee, & Dutta
Lakwo
Lakwo

0.4
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Kim et al

–0.5

0

0.5

1

(mean) smd

Figure 3.
outliers).

Funnel plot of microcredit and women’s control over household spending (excluding

studies by risk of bias. We allocated a risk of bias category to each study based on study
design, method of analysis and a subjective quality assessment (see Appendix).10 None of
the studies from which we could extract effect size could be rated as having a low risk of
bias, with the remainder being categorised as either moderate or unclear. Table 4 reports
the meta-analysis and Figure 4 the corresponding forest plot. There is no obvious
difference in mean effect size for studies categorised as having unclear and moderate
risk of bias, although both are positive and almost significant at a 10 per cent level
(p ≤ 0.10 and p ≤ 0.132, respectively) . The effect size of studies categorised as having
unclear risk of bias are highly heterogeneous (χ2 = 93.00 (d.f. 6) p < 0.000).
Caveats
While we find little evidence of substantial impacts of microcredit on women’s empowerment, our study is limited in a number of ways about which we should be explicit. First,
we have included a heterogeneous set of studies. Second, none of the included studies
attains better than a moderate risk of bias. We discuss both these points next. Metaregression is an extension of meta-analysis that relates effect sizes to characteristics of the
study, generally using study-level dependent variables (effect sizes) and covariates in the
presence of heterogeneity among studies. As reported above, our results show considerable statistical heterogeneity, particularly for those studies classified as having ‘unknown’
(but probably meaningful) risk of bias. It is clear that they also have considerable
substantive diversity (what Thompson and Higgins 2002, terms ‘clinical diversity’).
Even where heterogeneity is not detected, for example, among those with moderate risk
of bias, non-rejection of the null hypothesis does not entail homogeneity, if only because
of the low power of the test (Hoque and Itohara 2009). Some heterogeneity among study
outcomes may be expected because of substantive differences in the contexts and interventions of the various studies, and some heterogeneity may be due to research and
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Table 4. Meta-analysis of effect of microcredit on women’s control over household spending by
risk of bias.
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Study
Unclear risk of bias
Amin, Becker, and Bayes
(1998)
Amin, Hill, and Li (1995)
Garikipati (2008)
Mohindra, Haddad, and
Narayana (2008)
Pitt, Khandker, and
Cartwright (2006)
Rahman, Junankar, and
Mallik (2009)
Amin, Becker, and Bayes
(1998)
Sub-total
D + L pooled ES
Moderate risk of bias
Asim (2008)
Husain, Mukherjee, and
Dutta (2010)
Kim et al. (2007)
Lakwo (2007)
Ngo (2008)
Setboonsarng and Parpiev
(2008)
Sharif (2002)
Wakoko (2003)
Husain, Mukherjee, and
Dutta (2010)
Lakwo (2007)
Subtotal
D + L pooled ES
Overall
D + L pooled ES
Test(s) of heterogeneity:
Unclear
Moderate
Overall

ES

Per cent
Weight

[95% Conf. Interval]

0.181

0.126

0.236

8.64

0.239
−0.086
−0.139

0.180
−0.198
−0.431

0.298
0.026
0.153

8.59
7.63
4.06

0.045

−0.006

0.095

8.69

−0.110

−0.335

0.115

5.22

0.356

0.293

0.419

8.53

0.099

−0.019

0.217

51.35

0.187
−0.081

0.028
−0.405

0.346
0.244

6.62
3.59

0.273
−0.348
0.077
−0.013

−0.385
−0.773
−0.011
−0.074

0.931
0.077
0.165
0.048

1.25
2.51
8.11
8.55

0.130
0.055
0.098

−0.115
−0.236
−0.087

0.376
0.346
0.283

4.83
4.07
6.05

0.001

−0.367

0.368

3.07

0.049

−0.015

0.114

48.65

0.076

−0.003

0.155

100.00

Heterogeneity
statistic
93.00
12.02
129.72

Degrees of
freedom
6
9
16

p
0.000
0.212
0.000

I-squared**
93.5%
25.1%
87.7%

Tausquared
0.0211
0.0023
0.0182

Notes: Between group heterogeneity not calculated; only valid with inverse variance method: significance test(s)
of ES = 0; unclear z = 1.65, p = 0.100; moderate z = 1.50, p = 0.132; overall z = 1.88, p = 0.060. There are two
entries for some studies because of different treatment indicators within the study. **I-squared: the variation in
ES attributable to heterogeneity).

publication practices which can be expected to be associated with differences in effect
sizes and their variance. Some of the latter can be characterised as publication biases
(Stanley and Jarrell 1989), which our results suggest are present. Nevertheless, metaregression can be a way in which effect size estimates may be improved from studies with
diverse context, outcome variables, intervention and quality, through the use of statistical
controls reflecting these variables.

86

M. Duvendack et al.

Study
ID

ES (95% CI)

Per cent
weight

Unclear
Amin et al. (1998)

0.18 (0.13, 0.24)

8.64

Amin, Hill, and Lee (1995)

0.24 (0.18, 0.30)

8.59

Garikipati (2008)

–0.09 (–0.20, 0.03) 7.63

Mohindra, Haddad, and Narayana (2008)

–0.14 (–0.43, 0.15) 4.06

Pitt, Khandker, and Cartwright (2006)
Rahman, Junankar, and Mallik (2009)

0.04 (–0.01, 0.10) 8.69
–0.11 (–0.34, 0.11) 5.22

Amin et al. (1998)

0.36 (0.29, 0.42)

8.53

Subtotal (I-squared = 93.5%, p = 0.000)

0.10 (–0.02, 0.22)

51.35

Asim (2008)

0.19 (0.03, 0.35)

6.62

Husain, Mukherjee, and Dutta (2010)

–0.08 (–0.40, 0.24) 3.59

Kim et al. (2007)

0.27 (–0.38, 0.93)

Lakwo (2007)

–0.35 (–0.77, 0.08) 2.51

Ngo (2008)

0.08 (–0.01, 0.17)

Setboonsarng and Parpiev (2008)

–0.01 (–0.07, 0.05) 8.55

Sharif (2002)

0.13 (–0.12, 0.38)

4.83

Wakoko (2003)

0.06 (–0.24, 0.35)

4.07

Husain, Mukherjee, and Dutta (2010)

0.10 (–0.09, 0.28)

6.05

Lakwo (2007)

0.00 (–0.37, 0.37)

3.07

Subtotal (I-squared = 25.1%, p = 0.212)

0.05 (–0.01, 0.11)

48.65

0.08 (–0.00, 0.16)

100.00

.
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Moderate

1.25
8.11

.
Overall (I-squared = 87.7%, p = 0.000)

–0.931

0

0.931

Figure 4. Forest plot of impacts of microcredit on women’s empowerment by risk of bias.
Note: Weights are from random effects analysis.

However, there is little general guidance as to what variables to include in metaregression (cf. Stanley and Jarrell 1989; Stanley et al. 2013), and little consensus as to
how useful it is to use meta-regression to control for diversity in the content, contexts and
quality of studies. In our case, the small number of studies deemed worthy of extraction,
the dangers of over-fitting, data-dredging and so on (Thompson and Higgins 2002), and
what would be post-hoc specification of the meta-regression analysis leads to the distinct
possibility of coming to spurious conclusions (Higgins and Thompson 2004), and it is
unlikely that anything very meaningful would come from an attempted meta-regression.
Furthermore, there are several sources of sources of diversity in our research topic and
only a limited range of variables characterising the studies. The sources of diversity
include the type of outcome variable (dimensions and indicators of empowerment), the
type of intervention (broadly the extent of services in addition to microcredit and the
specific microcredit contracts, of each intervention), the country, region and time, in
which the study was conducted, and the quality of the research design and estimation
strategies. Several of these variables have more than two categories (see Table 5). We do
not, as a consequence, and in view of the limited space for explication, report metaregression results even with the most obvious covariates.11 The results of the metaanalysis suggest that the effect sizes are small, not attaining the lower end of the moderate
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Association of study extraction with study characteristics.

Study characteristic

N

Rows

Columns

χ2

p

Country
Year of publication
Year of data collection
Location type (rural/urban)
Microcredit product
Group lending
Research design
Statistical analysis
Peer-reviewed

29
29
29
29
29
29
29
29
29

8
16
14
4
4
3
8
17
2

2
2
2
2
2
2
2
2
2

5.31
13.72
11.86
1.88
.84
1.39
8.38
13.63
5.09

0.62
0.54
0.53
0.59
0.83
0.49
0.30
0.62
0.024

level suggested by Cohen (1988) (>0.2). Given the risks of bias in most studies,
conducting a meta-analysis on all 29 studies is problematic. Analysis separating studies
with moderate risk from the others showed that results are relatively consistent between
the two sets of studies, which could be taken as an indication of a certain degree of
robustness of the meta-analysis.
However, a high level of heterogeneity within and between studies (in terms of
treatment indicators, outcome variables and analytical methods), and the general reliance
on non-experimental studies and statistical analyses which are not reported in sufficient
detail to enable confident judgement as to their robustness, limits the confidence that we
can place in these findings. Quite a number of the studies come from works which have
not been peer-reviewed, and our general assessment of vulnerability to bias is moderate or
unclear.
Under these circumstances, meta-analysis risks inflating statistical significance by
combining poor quality studies each of which at best yields only marginally significant
results, and are vulnerable to unknown biases which are likely to inflate both effect size
and confidence levels. While we show that there is some publication bias, we choose not
to report attempts to control for this by meta-regression in view of the number of plausible
controls it would be desirable to include to account for both this and substantive
heterogeneity.

Conclusion
Over the past decades, microfinance activities have spread across the globe, reaching
millions of poor households with tailored financial services. This growing importance has
resulted in many research, evaluation and impact studies. Women’s empowerment in
relation to microcredit has been studied extensively; many of these studies have been
carried out in the context of South Asia. The main objective of this study was to conduct a
meta-analysis to assess the effects of microcredit on women’s control over household
spending in developing countries, which is an underlying key dimension of the more
complex construct of empowerment. In the course of the meta-analysis, we came to
conclusions that there were significant risks of over-interpretation when studies are highly
heterogeneous, and there appeared to be publication bias.
We adjusted standard systematic review procedure as detailed in Vaessen et al. (forthcoming) and focused on the methodological assessment of the included studies. Our risk
of bias assessment indicated that most of the included studies displayed serious methodological weaknesses, an aspect which inevitably compromised the synthesis phase. Thus,
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the findings of the meta-analysis have to be treated with caution as it relied on quasiexperimental designs which have high levels of heterogeneity within and between studies
and diverse conceptual framings. The meta-analysis suggests that the effect sizes are
small, at best barely attaining the lower end of the moderate level suggested by Cohen
(1988) (>0.2). Consequently, we conclude that the evidence on the effect of microcredit
on women’s control over household spending is weak, but that what evidence we have
implies that any effect of microcredit on women’s empowerment is also weak. As
discussed earlier, women’s control over household resources may constitute an important
intermediary dimension in processes of women’s empowerment, and/or a proxy for
empowerment, but cannot be considered empowerment itself. Further, given the overall
weak effect of microcredit on women’s control over household resources, it is very
unlikely that our evidence can be taken to mean microcredit has a meaningful and
substantial impact on empowerment processes. While the latter type of impact may
have occurred in particular contexts, for some women, overall the evidence suggests
that this is not so for most. The model on which control of resources is associated with
empowerment is based (broadly a bargaining model of the household) can itself be
questioned (Lundberg and Pollak 2008), and none of the studies tested their model of
empowerment against alternatives. These weaknesses militate against over-interpretation,
and in favour of reporting our uncertainties rather than emphasising the substantive
empirical results.
Our conclusions on the effects of microcredit are corroborated by Duvendack et al.
(2011) and Stewart et al. (2010, 2012), who report (to a limited extent) on empowerment
effects. The main difference between our review and the others (including Stewart et al.
(2012)) lies in the scope of the review. The previous three systematic reviews were
broader in scope than the present one, both in terms of interventions (microcredit,
micro-savings and micro-leasing) as well as outcome measures. As a concluding remark,
there appears to be a gap between the often optimistic (societal) belief in the capacity of
microcredit to ameliorate the position of women in decision-making processes within the
household on the one hand, and the empirical evidence base on the other hand, a gap
which our meta-analysis should not be thought to have bridged.
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Notes
1.
2.

3.
4.

This paper is based on the systematic review by Vaessen et al. (forthcoming).
For the purpose of this paper, quasi-experimental designs are those which have a control group
that has not been assigned by randomisation by the investigator (for example, Shadish,
Campbell, and Cook 2010). Randomisation by the investigator does not of course guarantee
validity of the control group.
For a comprehensive discussion of the different dimensions underlying women’s empowerment and their relation to microcredit, see Vaessen et al. (forthcoming).
Empowerment is a latent variable for which there can be presumed indicators such as
responses to questions about control over resources; however, it is an assumption that this

Journal of Development Effectiveness

5.
6.

Downloaded by [115.85.25.194] at 20:27 31 March 2015

7.

8.
9.

10.

11.
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construct is in fact a measure of empowerment. This construct may be validated by association
with presumed causes of empowerment such as microcredit (for example, Schuler, Islam, and
Rottach 2010, 842). For an insightful discussion of the different dimensions of empowerment
and underlying causal linkages, see Kabeer (2001b). See also Vaessen et al. (forthcoming) for
a more comprehensive discussion of the different conceptualisations of empowerment.
A member of a group may or may not participate in, for example, microcredit.
This does not mean that the studies do not contribute to knowledge in significant ways either
substantively or methodologically, only that they do not have the qualities required for the type
of cumulative contributions to understanding that can be legitimately achieved through metaanalysis.
Consensus on methods for assessing the quality of non-experimental studies has not been
reached, and readily usable tools are not available. Deeks et al. (2003) identified nearly 200
tools, with much overlap, report that quality of studies was assessed in only 33 per cent of
their sample of systematic reviews that included non-experimental studies, and that bias was
found to be pervasive and significant. All the tools, and the GRADE system emanating from
Cochrane Collaboration (Higgins and Green 2011, Sections 12.2 and 13.5.2) were burdensome, perhaps contributing to their limited use. We developed this tool for preliminary
screening of a large – given our resources – number of studies of impacts of microfinance
characterised by multitudinous methods the assessment of which using established risk of bias
tools would have been impossible. The approach is in the spirit of Stanley and Jarrell (1989),
who comment that ‘.. focusing … on the relative merits of methods used across studies rather
than the relative merits of the studies themselves … largely avoids implicit valuation of
researchers’ work and (by implication) their reputations’ (61). The abstracts, where they
exist, of social science studies generally, and in international development in particular, are
not informative as to the methods used or conducive to the use of these conventional tools.
The whole paper may have to be read, often very carefully, and sometimes including other
material on the original study, before a proper assessment of quality can be produced. This is
very different to reports of modern studies in medicine, for example. Consequently, we built a
database of the included studies containing information on study design, method of analysis,
country, type of intervention, effect size calculation formula, measures of statistical significance as well as other relevant quantitative information. This database was used in the quality
assessment and subsequent meta-analysis. The scale reported in Table 1 uses only the research
design and estimation method. The risk of bias categories reported in Table A1 uses in
addition the other variables.
The analysis is done in Stata 12 using the user-written ‘metan’, ‘metabias’ and ‘metafunnel’
commands.
The fixed effects model yielded a much larger and highly significant pooled effect size (0.136,
z = 11.63, p = 0.000), but given the heterogeneity between studies, and their non-experimental
method, it is not advised to use a fixed effects model which is a key cause of false positives
when heterogeneity is present (Higgins and Thompson 2004, 1672).
The risks of bias categories, reported in Table A1, are not derived from the values reported in
Table 1, which are objective but mechanical, and were produced to enable preliminary
screening of a large number of studies. However, the scores reported in Table 1 is nearly
significantly different between the moderate risk of bias category the unclear category
(p < 0.053), which are the only categories of study present – that is, there are no low risk
of bias studies according to the criteria reported in Table A1.
Concerned readers can approach the authors for the results we produced.
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