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Abstract

This paper cautions secondary use of data for equity and inclusion research without careful

consideration of original sampling protocols. We document large variations in women-owned

enterprise representation, estimates of gender gaps in enterprise performance, and implied

policy and research priorities, across commonly available data sources in Sub-Saharan Africa.

We provide empirical evidence that these differences are driven by differences in gender-blind

sampling protocols. Women-owned enterprises are less likely to meet the sampling criteria

for most widely available enterprise data and those that do are more positively selected on

performance and have greater differences in reported needs, relative to male-owned enterprises.
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1 Introduction

Economics is increasingly an empirical science. Over the last century, there have been mounting

efforts by policymakers, non-governmental organizations, and international institutions to compile

usable and publicly available data that form the backbone of research agendas and policy directions

alike. As our global society acknowledges the importance of equity and inclusion, we naturally

find ourselves using these existing data sources to pursue a better understanding of such issues.

This paper highlights the importance of considering the original sampling frame in the secondary

use of data for new research, by examining the case of women-owned enterprise representation.

We document large variations in representation and gender gap diagnostics within the most

widely available enterprise data. Using data from 43 Sub-Saharan African countries, we compare

the rates of female ownership and estimates of the gender sales gap in samples from two different

sources: 1) the World Bank Enterprise Surveys (WBES) of which there are three types: the Enterprise

Survey, Micro Enterprise Survey, and Informal Sector Enterprise Survey,1 and 2) enterprises

identified in nationally representative multi-topic household surveys (HHS) with modules on

non-farm businesses. We observe lower women-owned enterprise representation in the WBES

samples relative to the enterprises identified in the HHS. Using total annual sales data from the

WBES and HHS enterprises, we also find that female- and male-owned businesses report almost

equal sales in the most commonly collected Enterprise Survey and Micro Enterprise Survey while

HHS data yield an average female- to male-owned enterprise sales ratio of 0.59. These differences

hold within data from the same country, the same year, and the same country and year.

Why do we see such differences in representation and estimates of business performance gaps

by owner gender? We provide empirical evidence that differences in the (gender-blind) sampling

protocols between data sources drive part of this variation. Using the HHS data, we compare

the female ownership percentages across groups of businesses that match the sampling frame

characteristics of either the Micro Enterprise Survey or the Informal Sector Enterprise Survey,

relative to those that do not.2 We find that HHS enterprises that satisfy the sampling frame criteria

1The Enterprise Survey is the most commonly available and widely used source of enterprise data and focuses on formal

establishments with 5 or more employees (Enterprise Analysis Unit, 2021). The Micro Enterprise Survey and the Informal

Sector Enterprise Survey focus on formal microenterprises and informal businesses in urban and metropolitan areas,

respectively.
2Due to limited overlap, only 0.29% of HHS enterprises meet the Enterprise Survey target sampling characteristics.

Therefore, we are unable to conduct meaningful quantitative analysis including this group.
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of either the Micro Enterprise or Informal Sector Enterprise Survey are significantly less likely to

have female owners compared to businesses that do not. These differences are not explained by

the relatively urban focus of the Micro Enterprise and Informal Sector Enterprise Survey; rural

businesses that do not meet the other sampling criteria of the WBES are only slightly less likely to

have female owners than otherwise similar urban businesses. Rather, the gaps in female ownership

propensity are driven by differences in the other sampling target characteristics; the Micro Enterprise

Survey explicitly focuses on formal businesses and the Informal Sector Enterprise Survey de facto

samples businesses with physical structures (i.e., operated outside of the home) by approaching

visible clusters of urban enterprises.

Next, we empirically demonstrate how differential selection among women-owned enterprises

leads to differences in the estimated female- to male-owned enterprise sales ratio across data source

target types. We compare differences by gender in the total annual sales of HHS businesses across

groups with characteristics that mirror the sampling protocol of either the Micro Enterprise Survey

or the Informal Sector Enterprise Survey and those that do not. Women-owned enterprises that

have similar characteristics to the businesses surveyed by either the Micro Enterprise Survey or

Informal Sector Enterprise Survey are more positively selected on performance compared to their

respective male-owned enterprise groups.

Finally, we demonstrate contrasting implications for research and policy, using self-reported

enterprise constraints to generate estimates of the average owners’ implied resource priorities

across the above-mentioned sampling frame characteristic groups within the HHS, and across

data source types. We find that responses from enterprises with different characteristics, and from

different survey source types, yield economically and statistically significant differences in implied

resource priorities. For example, the average WBES data source suggests that governance and safety

issues are key enterprise barriers while the average HHS data source suggests market access as the

key constraint. Comparing the resource priorities implied from true responses with those implied

from randomly generated survey responses, we provide evidence that these differences are driven

both by sampling differences and measurement (i.e., question structure). Overall, this exploration

demonstrates the importance of considering both survey structure and sampling protocol in the

policy implications drawn from data.3

3Note that the demonstrated importance of sampling and measurement in this paper does not preclude the importance of

other potentially influential factors; for example, both the WBES and HHS have differences in response rates across

target groups that also determine who is ultimately included in the data from these sources.
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It is important to note that the findings of our paper do not imply that the WBES data is uniquely

under-representing women nor that it is not useful for other purposes.4 In fact, we find very similar

levels of women-owned enterprise representation when we compare the Ethiopian 2006 and 2015

Enterprise Survey data with the Ethiopian Manufacturing Census data (which focuses on formal

manufacturing enterprises that engage ten or more persons and use power-driven machinery) for

the same years. Even the Ghana 2014 Economic Census data, which essentially lists all businesses

with a physical structure, yields lower women-owned enterprise representation than the 2013

Ghana HHS data.5 We suspect this is due to the differential propensity of women-owned businesses

to operate exclusively inside the household, as discussed above. Nonetheless, the WBES data and

other comparable data sources with similar sampling protocols are often used to inform enterprise

policy.6

The key takeaway from our analysis is the clearly demonstrated importance of sampling (and

survey design) choices in determining representation and the cautioning of the naive use of data for

equity and inclusion research without a careful examination of such factors. Like many pre-existing

and widely available public data sets, neither the WBES Surveys nor the non-farm business modules

in the HHS are explicitly designed to answer the questions about gender gaps that are now of

increasing interest to researchers and policymakers (UNDP, 2015). With female employment

opportunities commonly, and often exclusively, in self-employment (Gindling and Newhouse,

2014), a growing body of work focuses on understanding a reducing gender profitability gaps, often

using project-specific datasets collected by the authors (Delecourt and Fitzpatrick, 2021; Delecourt

and Ng, 2021; Hardy and Kagy, 2018,2; Riley, 2020).7 Missing from this literature is a seminal

documentation of broader stylized facts and trends that could drive policy and research agendas

focused on dismantling barriers that are holding back female entrepreneurs. Our paper cautions

the usability of existing public data sources for generating such facts.

We posit that the issues of representation exposited through the specific enterprise gender data

4The WBES (and similar enterprise data) are useful for research not possible to conduct with the HHS data, because the

HHS data do not provide sufficient sample density to conduct quantitatively meaningful analysis on a given country’s

largest businesses rendering it inappropriate for such endeavors.
5This finding echoes Kerr and McDougall (2020) that firm census coverage, both within and across countries, can vary

dramatically and may not represent the average firm.
6Recent examples include (Abor and Quartey, 2010; Eifert, Gelb, and Ramachandran, 2008; Hallward-Driemeier and

Pritchett, 2015), and (Fang, Goh, Roberts, Xu, and Zeufack, 2020).
7One exception is Nix, Gamberoni, and Heath (2015) paper that uses nationally representative household surveys from

four countries.
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gap documented in this paper are also not limited to enterprise data or gender. For example, in

the economics profession, it is quite common to “drop the women” due to the costs of inclusion,

whether it be data collection costs or modeling complications from the dynamic nature of their

labor market involvement. For example, economic history commonly focuses on men due to the

substantial challenge in linking historical records of women who changed their last name at the

time of marriage and the high upfront costs of digitizing marriage records (Bailey, Anderson, and

Massey, 2017; Jácome, Kuziemko, and Naidu, 2021). Similarly, medical research overwhelmingly

excludes pregnant women, sometimes extended to pregnable, and once-pregnable women (Merton,

1993; Michelman and Msall, 2021; Murthy, Krumholz, and Gross, 2004). Such underrepresentation

of women has been shown to lead to biased economic estimates and distort resulting knowledge and

policy learning (Merton, 1993; Michelman and Msall, 2021). Beyond gender representation, other

research has shown how political-economic factors that drive sample selection issues have also led

to unbalanced representation, leading to national resource distortion and ineffective policy choice.8

Our paper contributes to this growing literature on unequal representation by highlighting the

need for secondary users of data to carefully consider the data sampling frame and its implications

for representation. An equity-aware sampling approach to public good data collection efforts is a

key consideration as we move toward a more equitable evidence-based society.

2 Data

This paper utilizes all available WBES and HHS data for Sub-Saharan Africa collected after 2005, in

conjunction with national enterprise surveys in Ghana and Ethiopia.9 The WBES data includes 85

Enterprise Surveys covering 43 countries, 26 Micro Enterprise Surveys covering 24 countries, and

18 Informal Sector Enterprise Surveys covering 16 countries. The HHS data includes 39 Multi-topic

Household Surveys covering 15 countries. See Appendix Table A1 for a list of countries and years

of data collection.
8Wang and Yang (2021) in the context of China; Alsan, Durvasula, Gupta, Schwartzstein, and Williams (2022) and Allcott

(2015) in the context of the U.S.
9There is considerable heterogeneity in WBES sampling methodology and questionnaire format prior to 2006 and thus

they are not useable for this study.
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2.1 The World Bank Enterprise Surveys

The Enterprise Analysis Unit of the World Bank Group conducts three different types of surveys

on enterprises around the world. The most common is the Enterprise Survey (henceforth, WBES

Regular), whose sampling protocol targets the formal private sector, and explicitly only includes

businesses with five or more employees. The sampling unit is the establishment — a business entity

associated with a physical location with its own set of financial statements. Sampling protocols

specifically stratify on industry sector and geographic location, however, they do not mention or

discuss gender.

The second type is a survey of microenterprises, known as the Micro Enterprise Survey

(henceforth, WBES Micro), which targets registered establishments with less than five employees in

urban areas. Similar to the WBES Regular, enterprises covered under WBES Micro have a physical

location and the sampling protocols stratify on industry sector and geographic location but do not

explicitly mention or discuss gender.

The third type is a survey of informal enterprises, known as the Informal Sector Enterprise

Survey (henceforth, WBES Informal), which targets informal private sector enterprises in selected

urban centers. WBES Informal has employed two different sampling methodologies over time

that largely focus on visible businesses in dense business locations. See Appendix section C.1 for

a detailed discussion. In either methodology, there is no mention of going to households and

surveying informal businesses operating inside. Similar to the other WBES sampling protocols,

there is no explicit gender lens.

Key Variables From all three types of WBES, we construct an indicator for the enterprise having

at least one female owner10 and the female- to male-owned enterprise sales ratio for each data set

using total annual enterprise sales.11 Appendix sections C.2 and C.3 discuss the construction of

10This is the most commonly collected indicator. Other gender ownership variables collected include the percentage of the

enterprise owned by women and if any of the principal or largest owners are female. When the most commonly collected

indicator is not available, we fill in if a business has at least one female owner using other available gender ownership

variables.
11All sales information is converted into US dollars and adjusted according to the respective PPP exchange rate for 2020

and winsorized at the top 5% level. 18 data sets are excluded from sales-related analyses due to unusually high values

and uncertainty about the required exchange rate adjustments.
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sales ratio and addendum of sales in detail.12

2.2 Household Surveys

We use all available multi-topic household surveys (HHS) that contain a module on non-farm

enterprises.13 The typical sampling strategy is a two-stage probability sample. First, areas from

census-based sampling units (such as enumeration districts) are chosen, and then dwellings from a

list of all households within that sampling unit are chosen. These surveys are usually representative

of the country as a whole, with large enough samples to allow consideration of certain subgroups,

such as rural vs. urban, or a few major agro-climatic zones.

Key Variables Using the non-agricultural enterprises rostered in the HHS, we create a repre-

sentative sample of enterprises found via households in a country in that given year.14 For each

enterprise in the roster, respondents list the business owners. We use the owner list to determine if

there is at least one female owner (akin to the definition used in the WBES data) and the enterprise

sales data. We also create indicators of whether a business is formal (i.e., licensed or registered with

the government, pays taxes, or registered with a tax collecting agency), located in a rural or urban

area, and has a physical structure outside of the home.

2.3 National Enterprise Surveys

Ethiopia Large and Medium Manufacturing Industry Survey (LMMIS) The Central Statistical

Agency of Ethiopia has been conducting the LMMIS on an annual basis since 1996. The sample

frame for the survey includes manufacturing enterprises that use power-driven machinery and

engage 10 or more employees. It covers both public and private enterprises in all regions of the

country. We use the 2006 and 2015 LMMIS data to calculate female ownership representation in

Ethiopian manufacturing enterprises.

12The choice of sales, rather than profits, as our key variable is largely derived from data availability realities. The WBES

does not generally collect data on profits.
13All the publicly available HHS data sets for Sub-Saharan Africa have a survey module on non-agricultural businesses

owned by household members, except Tanzania 2008 and 2010 where we get the relevant non-farm business activities

information from the ’Self-employment’ section.
14It is important to note that the chance of the household-based sampling strategy producing a computationally meaningful

sample of medium and large enterprise owners is low.
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Ghana Integrated Business Establishment Survey (IBES) The Ghana Statistical Service conducted

the IBES in 2014. The census identified 638,000 establishments across all sectors that had a

physical structure and any household-based enterprise with a sign indicating its presence within a

household. It excludes mobile businesses, traders operating in temporary spaces, and household-

based enterprises without visible signage. We use the 2014 Ghana economic census data to calculate

the female ownership representation in non-farm enterprises in Ghana.

3 Female Ownership Representation in the WBES and HHS

There are clear, systematic, and consistent differences in female ownership estimates between the

WBES surveys and the HHS data. Figure A1 visually shows the share of non-agricultural enterprises

with at least one female owner from each data source across all countries and years surveyed. An

estimated 27.9% of enterprises in the WBES Regular have at least one female owner, while the

estimated rate is 57.40%, 29.5 p.p higher, using the HHS data. The less frequently collected WBES

Micro and Informal surveys also have visibly fewer women-owned enterprises compared to the

HHS, with an estimated 35.10% and 37.7% of enterprises with at least one female owner in WBES

Micro and Informal, respectively.15 Ghana is the only Sub-Saharan African country that has a WBES

Regular, WBES Informal, and an HHS all from the same year (2013). Rates of female ownership

from these surveys are as follows: WBES Regular (29%), WBES Informal(63%), and HHS (70%).

We test for the statistical significance of the differences across these survey sources using the

following specification:

Yi js = β0 + β1WBESRegi js + β2WBESMicroi js + β3WBESIn f ormali js + αi + γ j + ϵi js (1)

where Yi js is the estimated share of women-owned enterprises in country i during survey year

j from data source s; WBESRegi js, WBESMicroi js, and WBESIn f ormali js are binary indicators for

the data source of the estimates, with HHS as the reference group; αi and γ j are fixed effects for

source country and year, respectively. Observations are at the country-year-data source level.

All observations are weighted using their respective data source sampling weights. Results are

reported in Table 1.

15All observations are weighted using their respective survey source sampling weights. We also estimate the rate of female

ownership without sampling weights, and our interpretation of findings does not change. Appendix Figure B1 presents

the estimates.
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We find that female ownership representation in the HHS is significantly higher relative to all

WBES sources and the differences are statistically significant. The inclusion of year and country

fixed effects does not meaningfully alter the point estimates or statistical significance, indicating

that these differences in female ownership rates are not being driven by the countries or years

sampled. 16

These relatively lower levels of women-owned enterprise representation are not limited to the

WBES. We find that the Ethiopia Manufacturing Census (LMMIS) captures a similar percentage of

women-owned enterprises as the WBES Regular does for similar data collection years (Appendix

Figure A3a). In Appendix Figure A3b we examine the Ghanian 2014 data. We find that although

the Ghana 2014 Economic Census data yield considerably higher female ownership rates (56.65%)

than the WBES Regular (29.63%), the census rate is still considerably and significantly lower than

that of the HHS data (71.22%). We posit this is likely due to the sampling criteria of the census

that excludes businesses with no permanent physical structure and household-based enterprises

without visible signage.

This comparison of women-owned enterprise representation in the Ethiopia LMMIS and Ghana

IBES data to the WBES and HHS surveys suggests that the WBES Regular does a good job of

representing the intended gender-blind sampling target (as shown in the comparison with the

Ethiopia LMMIS). However, even the most comprehensive enterprise data of which we are aware

(the Ghana IBES) has sampling criteria for which the average female entrepreneur is relatively less

likely to meet than the average male entrepreneur. To the best of our knowledge, a comprehensive

census of enterprise owners (both visible and “invisible”, operating entirely within a household or

as a mobile business) does not exist.17

16These findings are also robust to alternative measures of female ownership (i.e., female manager or decision maker), as

shown in Appendix Figure A2 and Table A2 as well as Appendix Figure B2 (unweighted). See Appendix section C.4 for

the construction of the female manager indicator)
17One close exception is the Kenya 2016 MSME Data which sampled licensed enterprises while also sampling unlicensed

(and invisible) enterprises via households. However, the sampling weights provided do not allow for combining

enterprises via these two distinct sources into one unified estimate of female enterprise ownership propensity (Mwangi,

2016).
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4 Gender Gap in Enterprise Performance in the WBES and HHS

We now examine how the sales ratio changes by the data source. We test for differences by estimating

equation 1, where Yi js is now the estimated female- to male-owned enterprise sales ratio in country

i during survey year j from data source s. All observations are still weighted using their respective

data source sampling weights. 18 Table 2 reports our findings, and Figure A4 complements this

table with a visual representation.

We find that female- and male-owned enterprises report almost equal sales in the WBES Regular

survey.19 This is significantly different from the HHS female- to male-owned enterprise sales ratio

of 0.594. The average female- to male-owned enterprise sales ratio estimate for WBES Micro and

WBES Informal are 0.826 and 0.661, respectively. However, once we control for the source country

and year-fixed effects, these estimates are not significantly different from the HHS estimate due to

high standard errors.20

5 What is Driving the Differences Across Data Sources?

To empirically explore the potential driving factors behind the different rates of female ownership

across data sources, we compare female ownership representation within the HHS data sets across

groups of enterprises that meet the WBES sampling protocol criteria compared to enterprises that

do not. Specifically, we create two indicator variables ’Like WBES Micro’ and ’Like WBES Informal’

using the information on the total number of paid employees within an enterprise, formality status,

rural or urban location, and physical location of the business (i.e., whether the business activities

are operated from inside or outside of household). Registered enterprises that have less than 5 paid

employees, operate business activities outside of the household, and are located in the urban area

are categorized as ’Like WBES Micro’, whereas non-registered enterprises that operate business

activities outside of the household, and are located in the urban area are categorized as ’Like WBES

18We also estimate the female- to male-owned enterprise sales ratio without sampling weights, with no meaningful change

in findings. In addition, our sampling weights are neither predictive of household enterprise ownership nor female

enterprise ownership in the HHS data. Appendix Figures B3 and A6 present these estimates.
19This echoes findings by (Bardasi, Sabarwal, and Terrell, 2011) that estimate no gender gaps in business performance in

Sub-Saharan African countries using the WBES Regular.
20In addition to the lower frequency of data collection for WBES Micro and Informal, these data sets also have a higher

proportion of responses missing sales information.
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Informal’.21

We test for the statistical significance of the differences across these HHS groups using the

following specification:

Yei j = β0 + β1LikeMicroei j + β2LikeIn f ormalei j + β3RuralInsideei j + β4RuralOutsideei j + αi j + ϵei j (2)

where Yei j is an indicator for female ownership of enterprise e in country i during survey

year j; LikeMicroei j and LikeIn f ormalei j are binary variables that indicate whether enterprise e has

characteristics akin to those in the WBES Micro and WBES Informal; RuralInsideei j and RuralOutsideei j

refer to rural enterprises that operate business activities from inside and outside of the household,

respectively; and αi j is a data source fixed effect to account for country-year specific trends. The

reference group consists of HHS enterprises without characteristics matching either the WBES

Micro or WBES Informal. We present both bootstrap and clustered standard errors. Clusters are at

the data source level, but we caution that there are few clusters. All observations are weighted

using a combined weight which is a multiplication of the survey source sampling weight and the

ratio of the number of observations in each data source to the whole HHS data.

Table 3 columns 1 and 2 report our findings.22 Enterprises within the HHS that satisfy

the sampling criteria either of the Micro Enterprise or Informal Sector Enterprise Surveys are

significantly less likely to have female owners compared to businesses that do not meet either

sampling criteria. We find that ’Like WBES Micro’ enterprises have on average 29.0 p.p lower

female ownership, a large difference compared to the reference group mean (62.40%) that comprises

the enterprises in rural areas and urban enterprises operating inside of the household. Comparison

of mean values shows that the female ownership representation of ’Like WBES Micro’ is similar

to the female ownership estimate of WBES Micro (29.8%) in Table 1 column 4. For ’Like WBES

Informal’, the estimated female ownership is an average of 10.6 p.p smaller than the reference

group estimate. All these estimates are statistically different.

Given that WBES Micro and Informal surveys almost exclusively cover urban areas, one might

suspect that the lower representation of female owners in these surveys might be explained by the

location of the households in the HHS data (i.e., rural versus urban). However, our findings in

Table 3 column 2 show that differences in the female ownership estimates across HHS enterprise

21Formal enterprises with five or more employees are extremely rare in the HHS (only 292 out of 112,291 enterprises), and

thus excluded from this analysis.
22Appendix Figure A5 presents a visual representation of the estimated rate of female ownership for these two HHS

enterprise groups across all HHS countries and years surveyed.
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groups are not explained by whether the business is in a rural or urban area but rather by whether

the enterprise has a physical structure or not (i.e., operate business activities from inside or outside

of household). There is only a 1.9 p.p. difference in female ownership estimates between rural and

urban businesses that are operated from inside households. However, rural enterprises operated

outside of the household have an average of 30.7 p.p lower female ownership estimate compared to

urban enterprises operating inside of the household (the reference group). Combining the findings

of columns 1 and 2, we conclude that the persistent gaps in relative rates of female ownership across

the WBES Micro, WBES Informal, and HHS are likely primarily due to their differences in the other

sampling target characteristics: for WBES Micro, it is driven by their focus on formal businesses

and for WBES Informal, it is likely due to their focus on businesses with physical structure (i.e.,

operated outside of household).

We next examine how the difference in total annual sales of HHS enterprises across groups of

enterprises that meet the sampling protocol of either the WBES Micro or WBES Informal varies by

gender of the owner, using the following specification:

Yei j =β0 + β1LikeMicroei j + β2LikeIn f ormalei j + β3LikeMicroei j ∗ Femaleei j+

β4LikeIn f ormalei j ∗ Femaleei j + β5Femaleei j + αi j + ϵei j

(3)

where Yei j is the total annual sales of enterprise e in the country i during survey year j; LikeMicroei j

and LikeIn f ormalei j are binary variables that indicate whether enterprise e has characteristics akin to

those in the WBES Micro and WBES Informal, respectively; Femaleei j is an indicator of whether the

enterprise has a female owner or not, and αi j is a data source fixed effect to account for country-year

specific trends. The reference group consists of male-owned enterprises that do not meet sampling

frame characteristics of either the WBES Micro or the WBES Informal Survey – i.e., all male-owned

enterprises located in the rural area and all male-owned urban enterprises that are operated inside

the households. Both bootstrap and data-source clustered standard errors are presented. All

observations are weighted using a combined weight which is a multiplication of the survey source

sampling weight and the ratio of the number of observations in each data source to the whole HHS

data. Table 3 column 3 reports the findings.

We find that, on average, HHS businesses that are women-owned generate significantly less

annual sales compared to male-owned enterprises in the reference group. However, women-owned

businesses that comprise ’Like Micro’ and ’Like Informal’ have an average of 2,557.58 and 1121.91

USD more annual sales compared to ’Like Micro’ and ’Like Informal’ male-owned businesses,
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respectively. These differences imply that women-owned businesses with characteristics similar to

the sampling protocol of either the WBES Micro or WBES Informal are more positively selected

on performance relative to their respective male-owned enterprise groups. This pattern could be

driven by underlying occupational choice fundamentals that more easily allow men to exit this

specific type of employment for better labor market opportunities (Hardy, Litzow, McCasland, and

Kagy, 2023).

6 Differing Policy Implications from Different Data Sources

We use the information on the self-reported challenges enterprises face from the WBES and

HHS data to generate an estimate of the research and policy priorities across 8 broad categories:

Infrastructure, Market Issues, Capital, Governance, Safety, Technology, Labor and Land. A particular

survey respondent’s answers to business constraint questions are translated into an implied resource

priority across these 8 constraint categories, depending on the number and severity of each reported

constraint. For example, if the survey asked about the three major business barriers the enterprise is

facing and the respondent lists one constraint categorized under Market Issues and two constraints

categorized under Governance, then that respondent’s implied resource priority index is 33.33% for

Market Issues, 66.66% for Governance, and 0% for all other categories.23

Using only enterprises found via the HHS data, and comparing respondents only within the

same survey source so that the survey structure is identical, we test for differences in implied

resource priorities between enterprises that meet the sampling protocol of either the WBES Micro

or WBES Informal and those that do not by estimating equation 3. Our outcomes of interest are the

eight categories of potential priorities. We present both the bootstrap and data source clustered

standard errors and all observations are weighted using the same combination weights used in

generating the results presented in Table 3.

Table 4 shows statistically and economically significant differences in implied resource priorities

by sampling criteria. For example, although market access is the top resource priority for female-

owned businesses that do not meet the sampling criteria of any WBES survey at 30% of resources,

23Appendix Table A3 summarizes the list of constraints listed across different data sources and the categorization of the 8

broad categories. Appendix C.6 explains the details of the standardized implied resource priority index construction.

Due to the considerable variations in the survey structure, there is no definitive way in which one should construct the

implied resource priority index. We discuss an alternative way of constructing the resource priority in Appendix C.7 and

show similar findings.

13



the implied resource allocation to market access is 3.3 p.p lower for male-owned enterprises that

do not meet such sampling criteria relative to female-owners that do not. More notably, both

male-owned and female-owned enterprises that meet the WBES Micro sampling criteria report

market access as a significantly lower resource priority (9.4 p.p lower for male-owned and 13.5

p.p lower for female-owned), with a significantly larger drop in market access constraint reported

by female-owned businesses echoing the differential selection by gender seen in Table 3. Because

these comparisons are made across enterprises within the same survey source, these differences are

driven by the respondent characteristics rather than the survey content. However, given the large

variation in survey contents by survey type, as well as the larger differences between sampling

criteria in the WBES Regular and the HHS24, it is quite possible that these differences in implied

resource priorities may be even larger across survey type. Indeed, this is what we find.

We test for the statistical significance of the differences in implied resource preference across

survey types for each of the 8 broad categories across data sources using equation 1. Yi js is the

estimated implied average resource priority for a particular constraint category in country i during

survey year j from data source s. Observations are at the country-year-data source level. All

observations are weighted using their respective survey source sampling weights. Panel A of Table

5 presents the results.

We find that the WBES point toward a drastically different set of enterprise-focused policy and

research priorities than those highlighted by the HHS. Column 1 shows that HHS survey data,

on average, suggest that 32.3% of total resources should be allocated towards resolving market

access constraints. The share of resource allocation to market-related issues suggested in the WBES

Regular, WBES Micro, and WBES Informal is statistically and economically significantly lower by

24.7, 24.2, and 32.6 p.p., respectively. On the other hand, Column 4 shows that WBES Regular and

WBES Micro enterprises would, on average, prefer to have 26.2 and 23.4 p.p higher of total resources

allocated towards resolving governance-related issues, respectively, whereas HHS surveys imply

an allocation of only 3.8% towards that category. In summary, the HHS data implies that market

access, infrastructure, and capital are the key constraints faced by enterprises. In contrast, the

average WBES data source suggests that governance and safety issues are the key business barriers

in SSA.25

24Recall that enterprises with WBES Regular sampling characteristics are not sufficiently represented in the HHS.
25Note that this echoes the findings by (Eifert et al., 2008) that claim poor governance and infrastructure to be the major

barriers to competitiveness for manufacturing enterprises in Sub-Saharan African countries using the WBES Regular.
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The findings of Panel A can be driven by either the differences in sampling protocols documented

and discussed above or by the differences in constraint questions asked about in each survey –

i.e., the survey structure. For example, constraints that comprise the ’Market’ category are mostly

available in the HHS – the only option listed in WBES surveys is “Informal Firm Practice”. On the

other hand, none of the HHS data except Uganda include ’Land’ as a constraint. To empirically

investigate how much of the variations in the implied resource priorities can be explained by this

variation in survey structures, we create a randomized set of responses to the constraint-related

questions available in each data source and repeat the Panel A analysis. Random generation of

responses effectively removes the part of the answer driven by the actual respondent’s preferences

and leaves only the answer propensity implied by the survey structure itself. A significant

correlation between data source indicators and constraint categories would indicate that survey

structure plays an important role in determining which constraints appear to be more prevalent. A

significant difference between the coefficient estimates generated from true response data and those

estimates generated from random response data implies that there remains explanatory variation

in Panel A that is due to the sampling frame rather than survey construction.

Panel B of Table 5 reports the findings. Panel C of Table 5 reports the P-value of the difference

in point estimates between Panel A and B. We find that differences in survey construction are an

important factor in determining which constraint category gets more implied resource priority

– many of the data source indicators in Panel B are statistically significantly different from zero

for the different constraint categories. We also find that for many categories and survey-type

comparisons, Panel A and Panel B estimates are significantly different, indicating that the differences

in implied resource priority are driven both by sampling protocols and survey structure. Overall,

our findings demonstrate the importance of considering both survey and sampling protocol design

in the enterprise-focused policy implications derived from these data sources.

7 Conclusion

In order for evidence to effectively drive equity-focused policies and research, it is necessary to have

data that accurately represents our society. This paper highlights the importance of considering

representation in sampling protocols of common data sources. Examining the case of women-owned

enterprise representation, we detect large variations in the share of women-owned businesses,

diagnostics of gender gaps in business performance, and the implications implied for policy and
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research priorities across commonly available data sources. Our paper highlights that no one data

source can be considered “truth”, and that end users of data must carefully consider which datasets

are appropriate for a given research question.

Our specific empirical findings make clear that existing data collected specifically on enterprises

and their owners are sampled in such a way that is less informative about the experiences and needs

of the average female enterprise owner, relative to that of the average male owner. It is essential to

consider these gaps when using existing enterprise data to study gender and discuss possibilities

for mitigating such gaps in future data collection. More broadly, as a profession, it is imperative to

be aware that these seemingly benign sampling decisions in data collection have large implications

for representation bias in our understanding of economic behavior and the design of equitable and

inclusive policy, whether we are the collectors of such data or it’s secondary users.
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Exhibits

Table 1: Female Ownership by Survey Type

(1) (2) (3) (4)

WBES Regular -0.296*** -0.302*** -0.320*** -0.333***

(0.018) (0.023) (0.018) (0.023)

WBES Micro -0.223*** -0.229*** -0.258*** -0.276***

(0.033) (0.035) (0.032) (0.036)

WBES Informal -0.198*** -0.194*** -0.256*** -0.254***

(0.033) (0.035) (0.035) (0.038)

Year dummies No Yes No Yes

Country dummies No No Yes Yes

HHS Mean 0.574 0.574 0.574 0.574

P-Value (Reg=Micro) 0.029 0.038 0.025 0.043

P-Value (Reg=Inf) 0.004 0.002 0.040 0.022

P-Value (Micro=Inf) 0.554 0.426 0.945 0.564

Observations 168 168 168 168

R-sqr 0.497 0.524 0.779 0.801

Note: This table reports the regression of female ownership on survey type. HHS is the base category and each coefficient

reflects the difference in means of female ownership between HHS and respective survey types. Column 1 shows the

simple OLS regression with no fixed effects. Column 2 includes year fixed effects, column 3 includes country fixed effects,

and column 4 includes country fixed effects and year fixed effects. All observations are weighted using their respective

survey source sampling weights. Robust standard errors are in parentheses. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01
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Table 2: Female to Male Sales Ratio by Survey Type

(1) (2) (3) (4)

WBES Regular 0.321*** 0.287*** 0.310*** 0.281**

(0.055) (0.079) (0.097) (0.123)

WBES Micro 0.232** 0.309** 0.135 0.244

(0.090) (0.137) (0.114) (0.157)

WBES Informal 0.068 0.132 0.029 0.063

(0.060) (0.095) (0.135) (0.167)

Year dummies No Yes No Yes

Country dummies No No Yes Yes

HHS Mean 0.594 0.594 0.594 0.594

P-Value (Reg=Micro) 0.383 0.862 0.096 0.755

P-Value (Reg=Inf) 0.001 0.133 0.015 0.098

P-Value (Micro=Inf) 0.116 0.253 0.439 0.256

Observations 149 149 149 149

R-sqr 0.124 0.275 0.405 0.538

Note: This table reports the regression of ratio of female- to male-owned enterprise sales on survey type. HHS is the base

category and the coefficients reflect the difference in means of sales ratio between HHS and respective survey types.

Column 1 shows the simple OLS regression with no fixed effects. Column 2 includes year-fixed effects, column 3 includes

country-fixed effects, and column 4 includes country and year-fixed effects. 18 data sources are excluded from this

analysis due to unusually high sales value and uncertainty about the required exchange rate adjustments. Appendix C.3

discusses this in detail. All observations are weighted using their respective survey source sampling weights. Robust

standard errors are in parentheses. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01
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Table 3: Female Ownership and Sales within the HHS

(1) (2) (3)
Female

Ownership
Female

Ownership
Total
Sales

Like WBES Micro -0.290*** -0.420*** 7782.355***
Bootstrap SE (0.008) (0.009) (269.799)
Clustered SE (0.100) (0.093) (2048.034)

Like WBES Informal -0.106*** -0.233*** 1957.897***
Bootstrap SE (0.004) (0.005) (104.393)
Clustered SE (0.041) (0.033) (610.601)

Rural, Operated Inside -0.019***
Bootstrap SE (0.005)
Clustered SE (0.017)

Rural, Operated Outside -0.307***
Bootstrap SE (0.005)
Clustered SE (0.015)

Like WBES Micro*Female-Owned 2557.580***
Bootstrap SE (527.452)
Clustered SE (1266.681)

Like WBES Informal*Female-Owned 1121.908***
Bootstrap SE (128.007)
Clustered SE (454.414)

Female-Owned -2446.797***
Bootstrap SE (57.493)
Clustered SE (285.556)

Reference Group Mean 0.624 0.779 6260.214
Observations 87483 87483 87483
R-sqr 0.025 0.086 0.140

Note: This table shows the regression of female ownership and total annual sales in dollars (PPP adjusted) on different

indicators using HHS data only. The regressions control for data source fixed effects. Enterprises that satisfy the criteria

of WBES Regular are excluded from the analysis as they constitute only 0.29% of total observations. The reference group

for the first column consists of all enterprises located in the rural area and all urban enterprises operated inside the

households. For the second column, the reference group consists of all urban enterprises operated inside the households.

The third column reference group includes all male-owned enterprises located in the rural area and all male-owned

urban enterprises operated inside the households. Observations are weighted using a combination of survey weight and

the number of observations on each data source relative to the total number of observations in the HHS. The bootstrap

standard errors are calculated by using replicated weights that are generated 1,000 times to produce weighted bootstrap

estimations. For the estimation of clustered standard errors, data is clustered at the data source level. All regressions

absorb the fixed effects for the estimates’ source country and year, to account for time-invariant country characteristics

and yearly trends. Levels of significance are based on the bootstrap standard errors. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01
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Table 4: Resource priority within the HHS

(1) (2) (3) (4) (5) (6) (7)

Market Infra. Capital Gov. Safety Tech. Labor

Like WBES Micro -0.094*** -0.021** 0.029*** 0.083*** -0.006 0.015*** -0.004***

Bootstrap SE (0.009) (0.010) (0.008) (0.007) (0.004) (0.002) (0.001)

Clustered SE (0.024) (0.016) (0.032) (0.032) (0.003) (0.010) (0.004)

Like WBES Informal 0.010** -0.043*** 0.035*** 0.011*** -0.001 0.000 -0.002**

Bootstrap SE (0.005) (0.005) (0.004) (0.002) (0.002) (0.001) (0.001)

Clustered SE (0.010) (0.013) (0.008) (0.011) (0.003) (0.008) (0.002)

Female-Owned 0.033*** -0.028*** 0.026*** -0.014*** -0.007*** -0.000 -0.002***

Bootstrap SE (0.020) (0.020) (0.012) (0.016) (0.006) (0.005) (0.002)

Clustered SE (0.012) (0.007) (0.013) (0.001) (0.003) (0.002) (0.002)

Like WBES Micro*Female-Owned -0.041** 0.002 -0.021* 0.065*** 0.012* -0.019*** 0.005***

Bootstrap SE (0.006) (0.006) (0.005) (0.003) (0.002) (0.001) (0.001)

Clustered SE (0.027) (0.021) (0.022) (0.026) (0.026) (0.010) (0.005)

Like WBES Informal*Female-Owned -0.044*** 0.026*** -0.033*** 0.017*** 0.002 -0.005*** -0.000

Bootstrap SE (0.004) (0.004) (0.003) (0.002) (0.001) (0.001) (0.000)

Clustered SE (0.029) (0.018) (0.018) (0.015) (0.004) (0.009) (0.000)

Reference Group Mean 0.300 0.313 0.142 0.040 0.032 0.013 0.007

R-sqr 0.156 0.359 0.048 0.032 0.009 0.017 0.040

Observations 65574 65574 65574 65574 65574 65574 65574

Note: This table shows the regression of implied resource priorities for different enterprise constraints on indicator

variables for survey type, gender, and their interaction terms on HHS data only. Appendix Section C.6 explains the details

of the resource priority variable construction. Observations are weighted using a combination of survey weight and

the number of observations on each data source relative to the total number of observations in the HHS. The bootstrap

standard errors are calculated by using replicated weights that are generated 1,000 times to produce weighted bootstrap

estimations. For the estimation of clustered standard errors, data is clustered at the data source level. The reference

group in every regression includes HHS firms that are male-owned and do not fit the sampling criteria of WBESMicro

or WBES Informal. All regressions absorb the fixed effects for the estimates’ source country and year, to account for

time-invariant country characteristics and yearly trends. Levels of significance are based on the bootstrap standard

errors. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01
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Table 5: Implied Resource Priority by Survey Type

(1) (2) (3) (4) (5) (6) (7) (8)

Market Infra. Capital Gov. Safety Tech. Labor Land

Panel A: Original Constraint Responses

WBES Regular -0.247*** -0.083 -0.012 0.262*** 0.162*** -0.017*** 0.032*** 0.058***

(0.052) (0.073) (0.026) (0.017) (0.026) (0.004) (0.006) (0.009)

WBES Micro -0.242*** -0.094 0.021 0.234*** 0.163*** -0.017*** 0.014** 0.065***

(0.052) (0.074) (0.032) (0.021) (0.030) (0.004) (0.007) (0.010)

WBES Informal -0.326*** -0.133 0.055 -0.044 0.401*** -0.018*** -0.024*** 0.088***

(0.055) (0.083) (0.041) (0.027) (0.069) (0.004) (0.008) (0.021)

HHS Mean 0.323 0.298 0.129 0.038 0.025 0.014 0.008 0.000

R-sqr 0.833 0.641 0.482 0.935 0.726 0.751 0.832 0.609

Panel B: Randomly Generated Constraint Responses

WBES Regular -0.095*** -0.156*** -0.045** 0.272*** 0.104*** -0.080*** 0.018 0.053***

(0.010) (0.025) (0.021) (0.015) (0.019) (0.009) (0.014) (0.009)

WBES Micro -0.092*** -0.164*** -0.050** 0.271*** 0.115*** -0.079*** 0.017 0.050***

(0.010) (0.027) (0.021) (0.018) (0.024) (0.009) (0.015) (0.010)

WBES Informal -0.153*** -0.171*** -0.017 -0.077** 0.456*** -0.080*** -0.042*** 0.080***

(0.012) (0.043) (0.028) (0.031) (0.062) (0.009) (0.015) (0.020)

HHS Mean 0.164 0.317 0.135 0.101 0.083 0.086 0.046 0.007

R-sqr 0.910 0.686 0.558 0.948 0.818 0.892 0.691 0.611

Observations (Panel A and B) 146 146 146 146 146 146 146 146

Panel C: P-Value of the Difference in Point Estimates between Panel A and Panel B

WBES Regular 0.0001 0.1838 0.0101 0.4505 0.0007 0.0000 0.1412 0.4126

WBES Micro 0.0001 0.2033 0.0001 0.0299 0.0132 0.0000 0.7905 0.0348

WBES Informal 0.0000 0.5148 0.0002 0.0557 0.0668 0.0000 0.0807 0.4563

Note: This table shows the regression of implied resource priorities for different enterprise constraints on survey type.

Panel A shows the implied intensity of constraints constructed from original responses whereas Panel B shows the

findings from randomly generated constraint responses. Panel C reports the P-value of the difference in point estimates

between Panel A and B. Appendix Section C.6 explains the details of the variable construction. All observations are

weighted using their respective survey source sampling weights. HHS is the reference group and each coefficient reflects

the difference in means of implied resource priority for a particular constraint between HHS and the respective survey

source type. All regressions include fixed effects for the estimates source country and year, respectively to account for

time-invariant country characteristics and yearly trends. Robust standard errors are in parentheses.
∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01
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A Appendix

Figure A1: Female Ownership Representation by Data Source, Country and Survey Year
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(b) WBES Regular (All enterprises)
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(c) WBES Micro Survey

CMR

CIV

MDG

BFA

CMR
MUS

MLI

BWA

CODAGO
RWA

KEN

COD

GHA

ZWE

MOZ
ZMBSOM

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

At
le

as
t O

ne
 F

em
al

e 
O

wn
er

 (%
)

2006 2009 2012 2015 2018 2021
Years

 Mean:0.377       
 

SD:0.132       

(d) WBES Informal Survey

Note: This figure shows the share of enterprises reporting at least one female owner by country and year of survey.

Figure (a) shows data from 39 Multi-topic Household Surveys (HHS) covering 15 countries. Figure (b) shows data

from 85 World Bank Enterprise Surveys (WBES) covering 43 countries. Figure (c) shows data from 26 Micro Enterprise

Surveys (WBES Micro) covering 24 countries. Figure (d) shows data from 18 Informal Sector Enterprise Surveys (WBES

Informal) covering 15 countries. All observations are weighted using their respective survey source sampling weights.
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Figure A2: Female Manager/Decision Maker Representation by Data Source, Country and Survey

Year
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(b) WBES Regular (All enterprises)
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(c) WBES Micro Surveys
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(d) WBES Informal Surveys

Note: This figure shows the share of enterprises reporting at least one female manager or decision maker by country and

year of the survey. Figure (a) shows data from 38 Multi-topic Household Surveys (HHS) covering 15 countries. Figure

(b) shows data from 85 World Bank Enterprise Surveys (WBES) covering 43 countries. Ethiopia is excluded from this

analysis (Figure a) because there is no information on a business manager. Figures (c) and (d) show data from WBES

Micro and Informal, respectively. Note that enterprises in WBES Micro and WBES Informal have a large number of

missing values on enterprise manager gender (51.10% and 49.44%, respectively). All observations are weighted using

their respective survey source sampling weights.
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Figure A3: Female Ownership Representation In Ethiopia and Ghana
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Note: This figure shows female ownership distribution for two case study countries, Ethiopia and Ghana. Figure (a)

shows the rate of female ownership in formal private businesses by data source and survey year in Ethiopia – The

Large and Medium Manufacturing Industry Survey (LMMIS) and the WBES Regular. There are two estimates of female

ownership representation for WBES Regular– i) for manufacturing enterprises only, ii) for all enterprises. Enterprises

with less than 10 employees are excluded from the analysis because the LMMIS report states that the survey only

covers enterprises that engage 10 people or more and use power-driven machinery. Figure (b) shows the rate of female

ownership in private non-farm businesses by data source in Ghana – an establishment census known as the Integrated

Business Establishment Survey (IBES) 2014, WBES Regular 2013, WBES Informal survey 2013, and HHS 2013. Different

subsets of the IBES data were considered with conditions akin to those in the sampling frame of the WBES Regular,

WBES Informal, and HHS datasets. Appendix section C.5 describes how enterprise size is defined in different surveys.
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Figure A4: Female to Male Sales Ratio by Data Source, Country and Survey Year
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(b) WBES Regular (All enterprises)
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(c) WBES Micro Survey
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(d) WBES Informal Survey

Note: This figure shows the ratio of female- to male-owned enterprise sales by country and year of survey. Figure (a)

shows data for all enterprises from the HHS survey. Figure (b) shows data for all enterprises from the WBES Regular.

Figure (c) shows data for all enterprises from the WBES Micro survey. Figure (d) shows data for all enterprises from the

WBES Informal survey. Sales are converted into US dollars, adjusted by the PPP exchange rate 2020, and winsorized at

the top 5% level. 18 data sources are excluded from this analysis due to unusually high sales value and uncertainty

about the required exchange rate adjustments. Appendix C.3 discusses this in detail. All observations are weighted

using their respective survey source sampling weights.
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Figure A5: Female Ownership Representation in HHS Sub-samples
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(a) Analogue to WBES Micro
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(b) Analogue to WBES Informal

Note: This figure shows the rate of female ownership across two groups of HHS enterprises – those who meet the

sampling frame characteristics of either WBES Micro or WBES Informal – by country and year of the survey. Figure (a)

shows data for HHS businesses that have less than 5 employees, operate outside a household, are registered with the

government, and are located in an urban area, just like the enterprises considered for WBES Micro. Figure (b) shows data

for businesses that operate outside a household, are not registered with the government and are located in an urban area,

just like the enterprises considered for WBES Informal. All observations are weighted using their respective survey

source sampling weights.
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Table A1: List of Survey Years for Sub-Saharan African countries

Country
WBES

HHS Census
Regular Micro Informal

Angola 2006, 2010 2006 2010

Benin 2009, 2016 2018 1981 c , 2008 c

Botswana 2006, 2010 2006 2010

Burkina Faso 2009 2009 2009 2018

Burundi 2006, 2014 2006

Cameroon 2006, 2009, 2016 2009 2006, 2009 2009b

CAR 2011

Chad 2009, 2018 2015c

DRC 2006, 2010, 2013 2006, 2013 2010, 2013

Republic of Congo 2009

Cote d’Ivoire 2009, 2016 2009 2009 2018

Djibouti 2013

Eritrea 2009

Eswatini 2006, 2016 2006 2011c

Ethiopia 2006, 2011, 2015 2011 2013, 2015, 2018 1996-2020 i

Gabon 2009

Gambia 2006, 2018 2006

Ghana 2007, 2013 2013 2009, 2013, 2017 1962b ,1977b , 1987 b ,

2003b , 2014 b

Guinea 2006, 2016 2006

Guinea-Bissau 2006 2006 2018

Kenya 2007, 2013, 2018 2007, 2013 2013 2012b , 2017 b

Lesotho 2009, 2016 2012b , 2015 b

Liberia 2009, 2017 2018 2007 c

b Business census - Covers all formal businesses
c Economic census - Covers all formal and informal businesses
i Industry census - Covers all formal manufacturing industries
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Table A1 continued: List of Survey Years for Sub-Saharan African countries

Country
WBES

HHS Census
Regular Micro Informal

Madagascar 2009, 2013 2009 2009

Malawi 2009, 2014 2010, 2016, 2019

Mali 2007, 2010, 2016 2010 2018

Mauritania 2006, 2014 2006

Mauritius 2009, 2020 2009 2009

Mozambique 2007, 2018 2018 2018

Namibia 2006, 2014 2006

Niger 2009, 2017 2011, 2014, 2018

Nigeria 2007, 2010, 2014 2010, 2011, 2012,

2013, 2016, 2018,

2019

Rwanda 2006, 2011, 2019 2006, 2011 2011 2011 c , 2014 c , 2017 c , 2020 c

Senegal 2007, 2014 2018 2017 c

Sierra-Leone 2009, 2017 2005 b , 2016 b

Somlia 2019 2019 2019

South Africa 2007, 2020

South Sudan 2014

Tanzania 2006, 2013 2006 2008, 2010, 2012, 2011-2012 b

2014, 2019

Togo 2009, 2016 2009 2018

Uganda 2006, 2013 2006 2009, 2010, 2011,

2013, 2015, 2018, 2001 b

2019

Zambia 2007, 2013, 2019 2019 2019

Zimbabwe 2011, 2016 2016 2017
b Business census - Covers all formal businesses
c Economic census - Covers all formal and informal businesses
i Industry census - Covers all formal manufacturing industries
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Table A2: Female Manager/Decision Maker Representation by Survey Type

(1) (2) (3) (4)

WBES Regular -0.413*** -0.416*** -0.424*** -0.412***

(0.016) (0.016) (0.018) (0.022)

WBES Micro -0.327*** -0.323*** -0.333*** -0.308***

(0.031) (0.030) (0.032) (0.035)

WBES Informal -0.230*** -0.227*** -0.246*** -0.224***

(0.036) (0.036) (0.031) (0.036)

Year dummies No Yes No Yes

Country dummies No No Yes Yes

HHS Mean 0.569 0.569 0.569 0.569

Observations 118 118 118 118

R-sqr 0.837 0.851 0.947 0.952

Note: This table reports the regression of female managers or decision makers on survey type. HHS is the base category

and each coefficient reflects the difference in means of female managers or decision makers between HHS and respective

survey types. Column 1 shows the simple OLS regression with no fixed effects. Column 2 controls for year fixed effects,

column 3 controls for country fixed effects, and column 4 controls for country and year fixed effects. All observations are

weighted using their respective survey source sampling weights. Robust standard errors are in parentheses.
∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01
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Table A3: Constraint Broad Categories Construction

Market Capital Land Labor Infrastructure Safety Governance Technology

WBES Regular
Informal Firm

Practice
Accss to Finance Access to Land

Inadequately educated

workforce
Electricity Crime

Difficulty obtaining

business permit
Not available

Foreign exchange Telecommunication Political instability Courts

Cost of finance Transport Corruption Customs

Water Economic Instability Labor regulation

Uncertain Policy

The Indiginization &

economic empowerment

act (Specific to Zimbabwe)

Economic Policy Zoning restrictions

Regulation on hours

of operation

Regulation on pricing

and mark-ups

Tax Rate and Tax Admin

Customs imports

Customs exports

Licensing import

Tax authority

Tax compliance

WBES Micro
Informal Firm

Practice
Accss to Finance Access to Land

Inadequately

educated workforce
Electricity Crime

Difficulty obtaining

business permit
Not available

Telecommunication Political instability Courts

Transport Corruption Customs

Economic Instability Labor regulation

The Indiginization &

economic empowerment

act (Specific to Zimbabwe)

Tax rates and Tax Admin

WBES Informal
Informal Firm

Practice
Access to finance Access to Land

Inadequately

educated workforce
Electricity Crime Crime Limited Access to Technology

Cost of finance Telecommunication Political instability Courts

Transport Corruption Customs

Water Economic Instability Labor regulation

Tax Rate and Tax Admin

HHS
Low Demand

for Goods
Access to finance

Unclear Ownership

of Land

(Only asked in Uganda)

Difficulty recruiting

qualified personnel
Electricity Crime Legal regulations

Lack of technical

management resources

Competition Access to credit Labor cost
Lack of Space or

premise for work
Corruption Tax rates

Lack of technical

manufacturing input

Lack of Market

Information
Lack of Raw Material

Limited time

available for business
Lack of secure power Economic Policy Regulation

Lack of Equipment Infrastructure Insecurity

Low input
Poor quality electricity

and phone

Road quality

Internet
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Table A4: Resource priority within the HHS: Alternative Construction

(1) (2) (3) (4) (5) (6) (7)

Market Infra. Capital Gov. Safety Tech. Labor

Like WBES Micro -0.094*** -0.021** 0.029*** 0.083*** -0.006 0.015*** -0.004***

Bootstrap SE (0.009) (0.010) (0.008) (0.007) (0.004) (0.002) (0.001)

Clustered SE (0.024) (0.016) (0.032) (0.032) (0.003) (0.010) (0.004)

Like WBES Informal 0.010** -0.043*** 0.035*** 0.011*** -0.001 0.000 -0.002**

Bootstrap SE (0.005) (0.005) (0.004) (0.002) (0.002) (0.001) (0.001)

Clustered SE (0.010) (0.013) (0.008) (0.011) (0.003) (0.008) (0.002)

Female-Owned 0.033*** -0.028*** 0.026*** -0.014*** -0.007*** -0.000 -0.002***

Bootstrap SE (0.020) (0.020) (0.012) (0.016) (0.006) (0.005) (0.002)

Clustered SE (0.012) (0.007) (0.013) (0.001) (0.003) (0.002) (0.002)

Like WBES Micro*Female-Owned -0.041** 0.002 -0.021* 0.065*** 0.012* -0.019*** 0.005***

Bootstrap SE (0.006) (0.006) (0.005) (0.003) (0.002) (0.001) (0.001)

Clustered SE (0.027) (0.021) (0.022) (0.026) (0.026) (0.010) (0.005)

Like WBES Informal*Female-Owned -0.044*** 0.026*** -0.033*** 0.017*** 0.002 -0.005*** -0.000

Bootstrap SE (0.004) (0.004) (0.003) (0.002) (0.001) (0.001) (0.000)

Clustered SE (0.029) (0.018) (0.018) (0.015) (0.004) (0.009) (0.000)

Reference Group Mean 0.300 0.313 0.142 0.040 0.032 0.013 0.007

R-sqr 0.156 0.359 0.048 0.032 0.009 0.017 0.040

Observations 65574 65574 65574 65574 65574 65574 65574

Note: This table shows the regression of implied resource priorities calculated with an alternative approach for different

enterprise constraints on indicator variables for survey type, gender, and their interaction terms on HHS data only.

Appendix Section C.7 explains the details of the alternative resource priority variable construction. Observations are

weighted using a combination of survey weight and the number of observations on each data source relative to the total

number of observations in the HHS. The bootstrap standard errors are calculated by using replicated weights that are

generated 1,000 times to produce weighted bootstrap estimations. For the estimation of clustered standard errors, data is

clustered at the data source level. The reference group in every regression includes HHS firms that are male-owned

and do not fit the sampling criteria of WBES Micro nor WBES Informal. All regressions absorb the fixed effects for the

estimates’ source country and year, to account for time-invariant country characteristics and yearly trends. ∗ p<0.10, ∗∗

p<0.05, ∗∗∗ p<0.01
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Table A5: Implied Resource Priority by Survey Type: Alternative Construction

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Market Infra. Capital Gov. Safety Tech. Labor Land Misc.

Panel A: Original Constraint Responses

WBES Regular -0.254*** -0.017 0.080 0.232*** 0.060** -0.012* 0.013 0.051*** -0.030**

(0.050) (0.064) (0.052) (0.037) (0.027) (0.007) (0.009) (0.014) (0.015)

WBES Micro -0.255*** -0.046 0.148*** 0.212*** 0.052* -0.012 -0.002 0.054*** -0.030*

(0.052) (0.066) (0.054) (0.042) (0.030) (0.007) (0.010) (0.016) (0.015)

WBES Informal -0.334*** -0.044 0.272*** 0.052 0.060* 0.001 0.009 0.109*** -0.029*

(0.056) (0.073) (0.065) (0.044) (0.036) (0.017) (0.018) (0.020) (0.016)

HHS Mean 0.323 0.298 0.129 0.038 0.025 0.014 0.008 0.000 0.033

R-sqr 0.772 0.759 0.724 0.778 0.729 0.366 0.537 0.728 0.527

Panel B: Randomly Generated Constraint Responses

WBES Regular -0.089*** -0.199*** -0.051*** 0.332*** 0.065*** -0.075*** 0.013 0.050*** -0.064***

(0.012) (0.027) (0.015) (0.016) (0.012) (0.011) (0.017) (0.007) (0.015)

WBES Micro -0.089*** -0.185*** -0.054*** 0.301*** 0.076*** -0.074*** 0.021 0.052*** -0.064***

(0.014) (0.028) (0.015) (0.020) (0.015) (0.012) (0.020) (0.008) (0.015)

WBES Informal -0.108*** -0.124*** -0.004 -0.004 0.137*** -0.046** 0.078** 0.109*** -0.063***

(0.018) (0.036) (0.017) (0.025) (0.021) (0.018) (0.033) (0.011) (0.015)

HHS Mean 0.163 0.317 0.136 0.101 0.083 0.086 0.046 0.007 0.056

R-sqr 0.742 0.753 0.758 0.952 0.702 0.774 0.507 0.813 0.771

Observations (Panel A and B) 146 146 146 146 146 146 146 146 146

Panel C: P-Value of the Difference in Point Estimates between Panel A and Panel B

WBES Regular 0.0000 0.0001 0.0010 0.0005 0.8090 0.0000 0.9634 0.9083 0.0011

WBES Micro 0.0001 0.0049 0.0000 0.0087 0.3471 0.0000 0.0696 0.8662 0.0009

WBES Informal 0.0000 0.1473 0.0000 0.1024 0.0071 0.0000 0.0019 0.9919 0.0010

Note: This table shows the regression of implied resource priorities for different enterprise constraints on survey type.

Panel A shows the implied intensity of constraints constructed from original responses whereas Panel B shows the

findings from randomly generated constraint responses. Panel C reports the P-value of the difference in point estimates

between Panel A and B. Appendix C.7 explains the details of the alternative resource priority variable construction. All

observations are weighted using their respective survey source sampling weights. HHS is the reference group and each

coefficient reflects the difference in means of implied resource priority for the specific constraint between HHS and the

respective survey source type. All regressions include fixed effects for the estimates source country and year, respectively

to account for time-invariant country characteristics and yearly trends. Robust standard errors are in parentheses.
∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01
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Table A6: Household Enterprises and Weights (HHS data)

(1) (2) (3) (4) (5) (6) (7) (8)

Has Enterprise
(1=Yes)

Number of
Enterprises

Female-owned
Enterprises (1=yes)

Female-owned
Enterprises (Number)

Number of
Enterprises

(Conditional)

Female-owned
(Conditional)

(1=yes)

Female-owned
Enterprises (Number)

(Conditional1)

Female-owned
Enterprises (Number)

(Conditional2)

Weight 0.000 0.000 0.000 -0.000 -0.000 -0.000 -0.000 -0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

HHS Mean 0.439 0.598 0.283 0.343 1.364 0.644 0.781 1.212

Observations 210588 210588 210588 210588 93626 93626 93626 60332

R-sqr 0.071 0.077 0.051 0.046 0.040 0.074 0.051 0.046

Note: This table shows the regression of the combined weight that we use for our regression analysis in Table 3 and

Table 4 on the status of household enterprise ownership, the total number of enterprises, whether a household has

female-owned enterprise and the total number of female-owned enterprises using household level data of the HHS.

For columns 1-4, all HHS households are included in the analysis. Columns 5 to 7 include households conditional on

having an enterprise, whereas column 8 includes households conditional on having a female-owned enterprise. Our

weight is a combination of survey weight and the number of observations on each data source relative to the total

number of observations in the HHS. Each regression controls for the data source and year-level fixed effects to account

for time-invariant country characteristics and yearly trends. Standard errors are clustered at the data source level. ∗

p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01
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B Unweighted Appendix Figures

Figure B1: Female Ownership Representation by Data Source, Country and Survey Year
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(a) HHS (All enterprises)
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(b) WBES Regular (All enterprises)
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(c) WBES Micro Survey
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(d) WBES Informal Survey

Note: This figure shows the share of enterprises reporting at least one female owner by country and year of the survey.

Figure (a) shows data from 39 Multi-topic Household Surveys (HHS) covering 15 countries. Figure (b) shows data

from 85 World Bank Enterprise Surveys (WBES) covering 43 countries. Figure (c) shows data from 26 Micro Enterprise

Surveys (WBES Micro) covering 24 countries. Figure (d) shows data from 18 Informal Sector Enterprise Surveys (WBES

Informal) covering 15 countries. Observations are not weighted using the survey source sampling weight.

36



Figure B2: Female Manager/Decision Maker Representation by Data Source, Country and Survey

Year

UGA
NGA
MWI
UGA

NER

UGANGA
TZA
NGA UGANGA

NER

TZA
UGA NGA

MWI

GHA

UGA

MLI

NGABFA

TGO
GNB

NER

SEN
CIV

LBR

BEN

MWINGA
TZA
UGA

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

At
le

as
t O

ne
 F

em
al

e 
M

an
ag

er
 (%

)

2006 2009 2012 2015 2018 2021
Years

Mean:0.577       
 

SD:0.071       

(a) HHS (All enterprises)
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(b) WBES Regular (All enterprises)
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(c) WBES Micro Survey
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(d) WBES Informal Survey

Note: This figure shows the share of enterprises reporting at least one female manager or decision maker by country and

year of the survey. Figure (a) shows data from 38 Multi-topic Household Surveys (HHS) covering 15 countries. Figure

(b) shows data from 85 World Bank Enterprise Surveys (WBES) covering 43 countries. Ethiopia is excluded from this

analysis (Figure a) because of no information on the female manager. Figure c and d show data from WBES Micro and

Informal, respectively. Note that the WBES Micro and WBES Informal have a lot of missing information on the gender of

the top manager on decision maker(51.10% and 49.44%, respectively). Observations are not weighted using the survey

source sampling weight.
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Figure B3: Female to Male Sales Ratio by Data Source, Country and Survey Year
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(a) HHS (All enterprises)
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(b) WBES Regular (All enterprises)
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(c) WBES Micro Survey
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(d) WBES Informal Survey

Note: This figure shows the ratio of female- to male-owned enterprise sales by country and year of the survey. Figure (a)

shows data for all enterprises from the HHS survey. Figure (b) shows data for all enterprises from the WBES Regular.

Figure (c) shows data for all enterprises from the WBES Micro survey. Figure (d) shows data for all enterprises from the

WBES Informal survey. In this figure, sales are winsorized at the top 5% level. 18 data sources are excluded from this

analysis due to unusually high sales value and uncertainty about the required exchange rate adjustments. Appendix C.3

discusses this in detail. Observations are not weighted using the survey source sampling weight.
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C Data Appendix

C.1 WBES Informal Sampling Protocol

WBES Informal has employed two different sampling methodologies over time.

The Surveys carried out between 2006 and 2015 involved the use of different “sampling zones”,

which were all delineated according to the concentration and geographical dispersion of informal

business activity within the same urban centers where the WBES Regular took place that same

year. After mapping the sampling zones, enumerators were asked to walk down the two main

streets inside each sampling zone from designated starting points and interview one informal

manufacturing business and one informal service business along each street. The number of

enterprises to be interviewed was fixed and pre-determined, depending on the number of sampling

zones mapped.

From 2016 onward, stratified Adaptive Cluster Sampling (ACS) has been used for these surveys.

Under this method, urban centers were divided into a grid and select certain squares were to be

sampled. Then, the enumerators interviewed every informal business in this area with a short 2-3

minute interview, followed up by a 20-minute interview done on a randomly selected subset of

businesses.

C.2 Construction of Sales Ratio

We estimate female to male-owned enterprise sales ratio to explore how business performance

by owner gender varies across survey sources. First, for each data set, enterprise-level sales values

are converted into US dollars and adjusted according to the respective 2020 PPP exchange rate

recorded for that country and year in the IMF’s World Economic Outlook. We winsorized the sales

value at the top 95% to deal with possible outliers. Next, we calculate the average sales by owners’

gender for each data set. Finally, by dividing the average sales of women-owned enterprises by the

average sales of male-owned enterprises, we acquire the female-to-male sales ratio by country, year,

and survey.

C.3 Addendum on Sales Information

A few of the surveys analyzed displayed unusually high sales figures when compared to similar

surveys, even after adjusting for their respective exchange rates reported by the IMF’s World
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Economic Outlook. 12 WBES Regular surveys exhibited mean yearly sales of over USD $10 million,

6 WBES Micro Surveys exhibited median yearly sales of over USD $100,000, 3 WBES Informal

countries exhibited median yearly sales of over USD $15,000, and 3 HHS surveys exhibited mean

yearly sales of over USD $15,000. After researching the currency history of the countries involved,

6 datasets (5 regular and 1 micro) had their currency re-adjusted to historical currency transitions

that were not reflected on the exchange rates. The remaining 18 datasets did not have identifiable

solutions to their high sales figures, so they were excluded from all sales-related analyses.

List of surveys which had their exchange rate re-adjusted:

• Ghana WBES Regular 2007: 10,000 Cedi → 1 Ghana Cedi

• Mauritania WBES Regular 2006: 10 Ouguiya → 1 Ouguiya

• Mauritania WBES Micro 2006: 10 Ouguiya → 1 Ouguiya

• Mauritania WBES Regular 2014: 10 Ouguiya → 1 Ouguiya

• Zambia WBES Regular 2007: 1,000 Kwacha → 1 Kwacha

• Zambia WBES Regular 2013: 1,000 Kwacha → 1 Kwacha

List of surveys excluded from sales-related analyses:

• WBES Regular

– Angola 2010

– Benin 2016

– Cameroon 2009

– Congo Democratic Republic 2010

– Cote d’Ivoire 2016

– Gabon 2009

– Liberia 2009

• WBES Micro

– Burkina Faso 2009
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– Ethiopia 2011

– Kenya 2013

– Rwanda 2011

– Zimbabwe 2016

• WBES Informal

– Angola 2010

– Botswana 2010

– Mali 2010

• HHS

– Ghana 2013

– Ghana 2017

– Liberia 2018

C.4 Alternative Definition of Female Ownership

For each survey source, we construct an indicator representing whether an enterprise has a female

manager or not. For the WBES Regular and WBES Micro, we construct the indicator from the

question of whether the top manager or main decision maker is female or not. For WBES Informal,

the indicator is constructed from the question of whether the main decision-maker is female or

not.In the HHS, for each enterprise listed in the non-farm enterprise roster, respondents may list

the business managers (maximum 2). We use the manager list to determine if there is at least one

female manager.
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C.5 Definition of Enterprise Size in Different Surveys

The enterprise size for different surveys is defined as follows:

Appendix Figure A3a: For the WBES Regular, enterprise size is defined by the number of

full-term permanent employees. For the LMMIS, enterprise size is defined by the average total

number of employees per month.

Appendix Figure A3b: For the WBES Regular and IBES, enterprise size is defined by the total

number of permanent employees. For WBES Informal, the total number of paid employees is used

to define enterprise size. For the HHS, we use the total number of hired workers (non-household

members).

C.6 Construction of Implied Resource Priority for Dismantling Enterprise Barriers

In this section, we describe how we construct the "Implied Enterprise Resource Priority" variables

for each data source from all the different constraint-related questions found in the WBES and HHS

surveys. The objective of this variable is to understand, from a policy-maker’s point of view, how

many resources should be allocated towards solving each of the problems different enterprises

are facing. Therefore, we are interpreting the constraint questions as signals for a policymaker on

which problems are a "priority" by country, year, and survey type.

Types of Questions Asked: Overall, there are 5 general types of questions asked across different

surveys pertaining to constraints/obstacles faced by the enterprise:

• Which of the following elements of the business environment, if any, currently represents the

biggest obstacle faced by this establishment?

– This question is not open-ended, respondents receive a list of obstacles and they have to

choose one among them. The list of available obstacles changes across countries and

years

– Found in WBES Regular, WBES Micro, and WBES Informal for years after 2007, as well

as Nigeria HHS and Ethiopia HHS

• Of the problems mentioned above, what are the three most important obstacles for you?

– This question is not open-ended, respondents receive a list of obstacles and they have to

choose three among them in a specific order (from 3rd most important to top importance).
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The list of available obstacles changes across countries and years

– Found in WBES Regular, WBES Micro, and WBES Informal in 2006 and 2007

• Do you think that [blank] presents any obstacle to the current operations of your establishment?

– Options: 0 “No obstacle”, 1 “Minor Obstacle”, 2 “Moderate obstacle”, 3 “Major obstacle”,

4 “Severe obstacle”

– This question is usually asked for each of the constraints available as options in the

"largest obstacle" question

– Found in WBES Regular and WBES Micro

• In the last 12 months, has the company encountered the following problems in carrying out

its activity?

– Options: Put 1 for Yes, 2 for No, and 3 for Not concerned/Not applicable

– Only found on HHS in 2018 with no other constraint question type

• Is [blank] a severe obstacle to the current operation of this business or activity?

– Options: Put 1 for Yes, 2 for No

– Only found in WBES Informal

Interpreting Constraint Responses: Even if the types of questions above are relatively consistent

across surveys, the specific constraints presented to enterprises vary from survey to survey. For

example, most WBES Regular surveys done after 2007 ask the question "Which of the following

elements of the business environment, if any, currently represents the biggest obstacle faced by this

establishment?", and offer the following 15 options to pick their answer from:

Access to finance; Access to land; Business licensing and permits; Corruption; Courts; Crime, theft

and disordered regulations; Customs and trade; Electricity; Inadequately educated workforce; Labor

regulations; Political instability; Practices of competitors in the informal sector; Tax administration;

Tax rates; Transport.

However, if we consider a data set like the WBES Informal Rwanda 2011 data set, the options for

this same question are the following: Access to Finance; Access to Land; Corruption; Crime, Theft,

and disordered regulations; Electricity; Water.
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Differences in possible responses like the ones above are present across many surveys, and

many different variations exist for these response options. Given that we want to analyze all

this information across all surveys, the different possible constraint options were grouped into 8

different "Broad Categories" that were used in the regression analysis. All the different possible

obstacles covered by the different constraint questions, as well as the broad categories they have

been allocated to are outlined in Appendix Table A3.

Standardization and Construction of Implied Resource Priority:

Majority of the WBES Regular and Micro surveys ask the categorical constraint questions where

the response to a particular business barrier can range from 0 (no obstacle) to 4 (severe obstacle).

Whenever available, we use these categorical constraint variables to construct the implied resource

priority index because it allows us to capture multiple barriers a business could face at a time while

also indicating a degree of severity. For surveys that do not contain this categorical constraint

information, but provide binary answers on whether different obstacles are faced by an enterprise

or not, we use those binary variables to capture the implied resource priorities. Finally, if a survey

does not include categorical nor binary variables, we use businesses’ responses to which is the

largest obstacle instead.

Given that a survey could record the enterprise barriers either through categorical variables,

binary variables, or selecting the largest obstacle from a given list, we standardized these self-

reported constraint variables before constructing the broad categories and implied resource priority

variables for each data source as follows:

Surveys that include information on categorical variables are standardized by dividing each of

the constraint responses by a ’total score’, which is obtained by adding the degrees of severity each

business has expressed. As a result, responses now reflect a ratio of how much an enterprise reports

to be affected by an obstacle in relation to the other available obstacle questions in each survey.

These standardized categorical responses are then added together according to their respective

broad categories, resulting in 8 variables. We follow the same standardization process for data

sources that only include binary response options for constraint questions.

44



In the case when no other constraint signal is present in a data set except for the answer to the

largest obstacle faced by the business, the average response to this question can be calculated on a

data set level. By turning the possible responses when selecting their "largest obstacle" into binaries,

we can calculate the average rate of response for each option on the obstacle list. This signals how

much enterprises would prioritize a solution to a major constraint in relation to the other possible

constraint they could pick from in each data set. These binary responses are then grouped together

according to their respective broad categories, resulting in 9 variables.

After this process is complete, all possible constraint questions are compiled into the "Implied

Resource Priority" variable. This meets our goal of signaling to a hypothetical policy-maker which

are the most significant constraints enterprises face by data set, and how resources should be

distributed to solve these obstacles.

Mathematically, this standardization process follows the following formula:

αx =
δxγx

∑∆
i=1 δiγi

- α is the implied intensity of constraint x

- δ is a binary of whether constraint x was asked or not

- γ is the reported (or max reported) intensity of constraint x (across all i) (0 to 4)

- ∆ is the set of possible questions asked across sources

• When only binary information is available, γ is set to 1

• When only top constraint is asked, the survey response is valued at 1

Construction of randomized constraint responses

As mentioned before, the original questions asked on constraints and a list of possible options

varies across data sources. Part of the findings of Table 5 might be driven by these differences

in survey construction. To account for this, we create a randomized set of responses to the

constraint-related questions for each data source and see how much of the "Implied Resource

Priority" can be attributed to survey construction itself.
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Random categorical responses were created by generating a random number between 0 and 1

whenever a business gave a response to a categorical question. The distribution for the random

number generation was uniform for the data source the responses belonged to. Given that responses

to categorical constraint questions are in a range from 0 to 4, five bands of the same size were

assigned to redistribute the responses. If the random number was larger than 0 and smaller than

0.2, the response was 0, if the random number was larger or equal to 0.2 and smaller than 0.4, the

response was 1, and so on. In the case of binary variables, the same method described above was

used but only two bands were created, one between 0 and 0.5, and another one between 0.5 and 1.

In the case of randomizing top constraint responses, the process begins by generating only 1

random number per enterprise that has indicated their top constraint in their original response.

This number is also between 0 and 1, and uniform for the data source the responses belonged to.

Then, the bands for each top constraint response were created based on the number of options a

business could pick from in a given survey. If a survey could pick between 15 different options as

their top constraint, 15 different bands of the same size were created, such that the random number

generated above has a 1/15 probability of belonging to a specific band.

C.7 Construction of Implied Resource Priority: Alternative Approach

The method described above for constructing the "Implied Resource Priority" variable works

under the assumption that the categorical obstacle questions are the most informative because

that allows an enterprise to inform about the multiple constraints they are facing. However, as a

robustness check, we construct ’Implied Resource Priority’ in an alternate way. Here, we first use

the "largest obstacle faced by the firm" variable responses whenever available in a data set, followed

by the categorical variables, and lastly by the binary variables if the biggest obstacle question is not

asked.

The steps for standardizing these variables are exactly the same as described in subsection C.6,

with the only difference being the order of operations. We first standardize all available responses to

the "largest obstacle faced by the firm", and then whenever this variable is missing, we considered

the categorical or binary responses. The results of this robustness checks can be found in Appendix

Tables A4 and A5.
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