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Abstract 
This study analyzes informal micro- and small-sized enterprises (MSEs) in urban Sub-Saharan 

Africa with respect to why many of them operate in the informal sector. The theoretical suggestion 

under investigation is that some firms operate in the informal sector because of benefit-cost 

decisions and others because of their lacking access to the formal economy. I compare the profits 

informal MSEs in 11 Sub-Saharan African countries can expect in the informal sector with those 

they would generate when operating in the formal sector. In the hypothetical situation of the formal 

sector not having any entry barriers, profit-maximizing businesses would operate in the sector in 

which they can expect more profits; all businesses operating informally despite higher hypothetical 

formal-sector profits can be assumed to do so because of entry barriers.  

A comparison of informal- and hypothetical formal-sector profits of the businesses in the sample 

suggests that some 60-80% of the informal businesses under consideration are involuntarily 

informal. This share differs among the countries under consideration. Particularly countries with 

business regulations of low quality according to the World Bank Ease of Doing Business Index are 

more likely to have a high share of involuntarily-informal businesses. This suggests that policy 

measures with the objective to reduce informal activity should aim particularly at reducing entry 

barriers to the formal sector.  

 

KEYWORDS: informal economy; entry barriers; micro and small enterprises; Sub-Saharan Africa; 

finite mixture model 
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1 Introduction 
Various studies investigate the informal economy and the motivation for informal activity in 

developing countries. Especially the informal credit (e.g. Guirkinger 2008) and labor market (e.g. 

Günther & Launov 2009) are subject of intensive research. This study aims at analyzing the 

informal small-scale business sector in Sub-Saharan Africa (SSA). Informal micro- and small-sized 

enterprises (MSEs) are analyzed with respect to why they operate in the informal sector. The aim 

is to recognize the heterogeneous nature of the informal business sector and distinguish groups of 

enterprises having different motives for operating in the informal sector.  

According to ILO estimates, more than 90% of MSEs in developing countries operate in the 

informal sector. In SSA, informal small and particularly micro enterprises with less than five 

employees not only comprise the majority of all businesses but also create the bulk of employment. 

Most of these businesses are low in productivity. So, informal MSEs are an important source of 

job creation in SSA and other developing countries; many of these jobs, however, only generate 

low and/or volatile income, leaving their owners and employees at the lower end of the income 

spectrum (Grimm et al. 2011). This makes studying these firms essential for understanding 

dynamics of market structure and income distribution in developing countries. By concentrating 

on these firms as analytical units, common features can be analyzed while still covering a large and 

critical segment of the economy.  

This study is focused on the informal urban MSE sector in SSA since - due to rural-urban migration 

- the number of informal MSEs is exploding particularly in urban areas of SSA. The urban sector 

in SSA expands to a high degree through the increase of the number of MSEs, rather than through 

increases in the size of firms (Livingstone 2002: 252). The informal urban MSE sector, therefore, 

plays a crucial role in the development of SSA countries. This microeconomic study can help to 

identify policies for tackling problems arising from a large informal sector efficiently.  

I will start with an overview of literature on the motivation for informal sector activity. In Section 

3, the research question is defined and Section 4 outlines the methodology applied to address the 

research problem. Then, the results of the empirical study on MSEs in 11 SSA countries are 

presented. In the last section, I derive policy recommendations from the results. 
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2 State of the Art 
The empirical literature on the motives of many MSEs in developing countries to operate in the 

informal sector and on the severity of entry barriers to the formal sector is surprisingly little 

extensive (Grimm et al. 2011). Other parts of the informal economy, like the informal credit and 

labor market, on the other hand, are intensively covered. The theories on the motivation for 

informal-sector activity, however, are mostly kept general, which is why I can present them applied 

to firm behavior. 

There are four conflicting theories on the motivation for informal-sector activity which can be 

summarized into two main explanatory approaches. Three theories suggest that firms operating in 

the informal economy do so because they do not have access to the formal economy. According to 

the dualist theory, businesses are excluded from economic opportunities in the formal sector due 

to the lack of business opportunities in the formal sector. This theory sees informal activity as a 

solution of last resort for those excluded from the formal economy. It also emphasizes structural 

differences between both sectors, with the informal sector being composed of marginal activities. 

Unlike the dualist perspective, the legalist view emphasizes the role of the state, particularly state 

regulations and bureaucracy that restrict businesses from entering the formal economy. The 

structuralist theory, finally, argues that capitalist development drives informality. In this theory, 

informal businesses are seen as subordinated to the interests of capitalist forces with formal firms 

exploiting them for cheap goods and services (ILO 2010). 

All these theories argue that firms operate in the informal sector because they are excluded from 

the formal sector. They emphasize the involuntary, disadvantaged and dependent nature of the 

informal sector and state that if no entry barriers to the formal sector existed firms now operating 

in the informal sector would enter the formal sector. This study aims at analyzing the firms’ 

behavior and whether firms face constraints rather than at investigating the kind of constraints they 

may or may not face. Hence, these three theories can be combined into a more general theory. In 

the following, I will refer to this group of theories highlighting the exclusive character of the formal 

sector as segmentation theories. 

The fourth theory on why firms operate in the informal economy, the voluntarist approach, differs 

strongly from the theories described above. According to this theory, business owners make 

rational benefit-cost decisions, weighing the expected costs of registering their business against 
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potential benefits in the informal sector. Firms choosing to operate in the informal sector do so to 

evade formal institutions, avoid labor market regulations and save taxes (ILO 2010). 

To sum up, segmentation theories assume informal firms not to have the choice between operating 

in the formal or informal sector; according to the voluntarist approach, informal firms had a choice 

and chose to operate in the informal sector based on benefit-cost decisions. These conflicting 

explanations for why firms operate in the informal sector, however, can be reconciled by 

considering the heterogeneity of the informal sector.  

In the last two decades, there has been an increasing amount of literature taking into account the 

heterogeneity of the informal economy by distinguishing between two groups of informal 

activities. One group comprises all informal activities which are motivated by benefit-cost 

decisions and all other informal activities which are due to lacking access to the formal economy 

belong to the second group. This concept of differentiating between two groups in the informal 

sector was first introduced by Fields (1990). 

So far, most research on the heterogeneous nature of the informal economy studies the labor force 

rather than businesses. Further, the majority is focused on single countries. Among others, Günther 

and Launov (2009) investigate the structure of the informal urban labor market in Ivory Coast. 

Cunningham and Maloney (2001) analyze microenterprises in Mexico and Nguimkeu (2014) 

focuses on informal entrepreneurs in Cameroon.   

 

3 Research Problem 
As outlined in the previous section, there are two conflicting explanatory approaches on why many 

MSEs in developing countries operate in the informal sector; one stating that they do so 

involuntarily and that they would register formally if there were no entry barriers to the formal 

sector, the other suggesting that they do so because of rational benefit-cost decisions. The objective 

of this study is to reconcile these two approaches, differentiating between two groups of informal 

businesses with different motives for their informal activity. I analyze this theoretical approach 

empirically for the urban MSE sector in 11 selected SSA countries and try to distinguish two groups 

of enterprises, each of which comprising those informal businesses for which one of the approaches 

is more likely to explain why they are informal. The distribution of informal firms among these 
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two groups provides indications on whether the large size of the informal urban MSE sector in the 

sample countries is more due to entry barriers to the formal sector or rather due to the informal 

sector having attractive advantages over the formal sector for certain types of businesses. 

For this analysis, firms are assumed to be profit maximizers. Alternatively, one might define them 

as maximizers of other measures, like for example the profitability of the firm or the volatility of 

firm profits. Profit volatility is particularly critical for small firms with households depending 

exclusively on the firms’ profits. As an extension of this study, different measures might be 

combined. 

The basic idea is to estimate the profits each informal business would generate when operating in 

the formal sector. These hypothetical formal-sector profits are then compared to the profits the firm 

can expect in the informal sector. With no entry barriers to the formal sector, each firm would 

operate in the sector in which the highest profits can be expected given its characteristics. Firms 

operating informally despite considerably higher hypothetical formal-sector profits can be assumed 

to do so involuntarily and because of lacking access to the more profitable formal sector.  

Based on survey data, I estimate two separate functions of expected profits given firm 

characteristics for the formal and the informal sector. As firm characteristics, I consider variables 

describing the size of the workforce, qualification level and gender of both decision makers and 

employees, age and location of the business and the sector it is operating in. 

 

4 Methodology 

4.1 Definitions 
As there is no unique internationally recognized definition of MSEs, I consider how MSEs are 

defined by the statistical offices in the studied SSA countries. Among these countries, the 

definitions of MSEs in official statistics differ, from MSEs comprising all businesses with up to 10 

employees to all businesses with less than 50 employees. As most informal firms employ none or 

only a few workers, I choose the lower bound and define MSEs as all enterprises employing up to 

10 employees. This way, the distribution of business sizes does not differ too strongly between the 

groups of formal and informal businesses. 



5 
 

Following the ILO, I define the informal economy as “all economic activities by workers and 

economic units that are – in law or in practice – not covered or insufficiently covered by formal 

arrangements”. Combined with the above definition of MSEs, all enterprises with up to 10 

employees which are not covered or insufficiently covered by formal arrangements are considered 

informal MSEs. As a working definition, I treat all businesses as informal which are not registered 

with any government offices. 

I define the profits of a firm as the total turnover in the survey year less all operational expenses in 

the same year and the depreciation of fixed assets held by the firm at the end of this year. For formal 

businesses, all taxes paid during the survey year must be deducted. 

 

4.2 Data 
To obtain an appropriate database for the implementation, data from three different enterprise 

surveys, each of them administered by World Bank officials, must be combined. The World Bank 

conducts different surveys collecting information on a country’s business environment by 

interviewing enterprises in urban areas. The main survey, called the Enterprise Survey, provides 

firm-level data from officially registered establishments with five or more employees. In some 

countries, the World Bank conducts additional surveys, among others one on micro-firms, meaning 

firms with less than five employees, and one on informal enterprises including non-registered 

businesses without any restriction on the number of employees. 

The survey samples are regionally stratified. For the Enterprise Survey, the enterprises being 

interviewed are based in certain representative urban centers with large commercial presence. The 

Informal Enterprise Survey and the Micro Enterprise Survey are conducted in metropolitan areas, 

which coincide with the locations for the implementation of the Enterprise Survey; in most cases, 

however, the number of urban centers considered in the latter two surveys is smaller. To avoid 

biased results due to differences in geographical coverage, dummies for the location of businesses 

are introduced. I assume that businesses in all urban areas other than the commercial center of the 

country are similar. Thus, only one dummy for whether a firm is situated in the commercial center 

of the country is sufficient. This way, potential underrepresentation of informal and micro-

businesses in some regions is controlled for. 
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For the Enterprise Survey, two more stratification levels, industry and size, were used. Therefore, 

individual observations from the Enterprise Survey must be weighted with the inverse of their 

selection probability to make inferences about the business population in the studied urban areas. 

The Informal and Micro Enterprise Survey are not stratified by industry and size. As potential 

regional bias is controlled for through the commercial center dummy, all observations from those 

two surveys are weighed by one. 

For 11 SSA countries1 there is data from each of the three enterprise surveys available, limiting the 

set of countries for the analysis to these countries. Not all surveys have been conducted in the same 

year. However, for every country there is data available for a year in the period 2006-2013. To take 

the rapid economic growth in some SSA countries into account, the survey data is selected such 

that for each country the survey years of all three surveys are equal or at least that the time range 

between the survey years is minimal. This way, the firm dataset for every single country is coherent 

internally.  

All surveys provide data in the local currency on total annual sales and expenses. The total annual 

sales are defined as sales of all goods and services a firm has sold in the fiscal year prior to the 

survey year. For the calculation of firm profits, I consider them as turnover. The costs a firm had 

to pay in the year prior to the survey year are reported by kind: costs of raw materials, 

intermediaries, fuel, electricity and labor (including labor taxes and social security contributions 

for formal enterprises), as well as other production costs and security payments. These operational 

costs are deducted from turnover. Further, losses due to crime are reported in all surveys which I 

will also deduct from turnover.  

In the Informal Enterprise Survey, all operational costs are reported for the last completed month 

prior to the point of time when the survey takes place. To get annual operational costs for informal 

businesses, I assume that costs in the reported month are regular and representative for earlier 

months, so that I can derive the annual operational costs by multiplying the monthly costs by 12. 

To estimate the depreciation of machinery, vehicles and equipment as well as their rental and 

leasing costs, I use the depreciation rates reported in the Worldwide Tax Summaries by 

                                                           
1 Angola, Botswana, Burkina Faso, Cameroon, Cape Verde, Democratic Republic of the Congo, Ivory Coast, Kenya, 
Madagascar, Mauritius and Rwanda 
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PricewaterhouseCoopers (PwC) for the studied SSA countries (Appendix A) and the information 

on how survey respondents estimate the value of their assets. In all three surveys, the respondents 

must estimate the cost of re-purchasing the assets the firm uses at the moment of questioning, in 

their current condition and regardless of whether the business owns, rents or leases them. Through 

considering the depreciation of both, owned and rented or leased assets, in the profit calculations, 

rental and leasing costs are indirectly accounted for, too. While it is likely that the rental and leasing 

costs for machinery, vehicles and equipment are higher than their depreciation, this inaccuracy in 

the estimation only causes biased results if the preferences for renting vs. buying differ strongly 

between distinct groups of firms, especially if they differ between formal and informal businesses.  

The main and the Micro Enterprise Survey also contain information on the repurchase value of 

land and buildings. The Informal Enterprise Survey, however, only reports the costs for the 

purchase of land and buildings in the three years prior to the survey. Estimating the depreciation 

for formal businesses based on the repurchase value of land and buildings in use and that for 

informal business based on purchased land and buildings would cause a bias. An estimation of 

rental and leasing costs would be included for formal but not for informal businesses. Since the 

purchases in the year prior to the survey year are also reported in the formal sector surveys, I will 

neglect the costs for renting and calculate the depreciation solely based on purchased land and 

buildings. I assume that the investments made by a firm in the year (or the three years respectively) 

before the survey is representative for the investments in earlier years. Then the depreciation of 

land and buildings can be estimated as follows. For an 𝑛-year old firm which invested the amount 

𝑖𝑛𝑣 each year, the current value of purchased land and buildings is the sum of the first 𝑛 terms of 

a geometric series: 

𝑖𝑛𝑣 ∗
1 − 𝛿𝑛

1 − 𝛿
 (1) 

where 𝛿  is the land and building depreciation rate. This value must then be multiplied with the 

depreciation rate of land and buildings. 

To get the profits before tax, the depreciation of machinery and equipment (including their rental 

cost) and that of land and buildings is deducted from the annual sales. As the amount of fixed assets 

held by MSEs in SSA is usually relatively low, errors in the estimation of the annual depreciation 

should not have too large an impact on the results of the study. Estimation errors regarding rental 
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costs and those due to omitting rental costs for land and buildings only bias the result if the 

preferences for renting and buying differ between groups of businesses. 

The taxes that a formal business must pay, finally, will be estimated with the profit tax as 

percentage of commercial profits published by the World Bank for the respective year and country 

(Appendix A). The (after-tax) profits for formal and informal businesses are then converted to 

international dollars using the PPP conversion factor for private consumption published by the 

World Bank for the respective country and year (Appendix A). I decided in favor of the private 

consumption conversion factor because the majority of MSEs in SSA is low-profit and owned by 

single persons whose major aim is to provide their family with private consumption goods. 

In Table 1, the firm profits in the formal and informal sector are summarized. The mean annual 

profits of firms in the formal sector sample are 214,824 USD in PPP terms; firms in the informal 

sample generate profits of 22,512 USD on average. It is important to mention that the difference in 

average profits between the two sectors does not mirror how the profitability of an average firm 

differs between operating in the two sectors. The businesses in the informal sector survey are on 

average less endowed with profitability-enhancing characteristics than those in the formal-sector 

surveys, which can explain the differences in average sector profits to some extent. The average 

number of employees, for example, is higher in the formal than the informal sample. 

As one might guess with a look at the minimum profits generated by firms in both samples, 

businesses with negative profits and profits smaller than 1 are excluded from both samples. This is 

because I model the logarithmized profits and the logarithm is not defined for negative values. This 

Formal Sector 

Informal Sector 

Table 1 
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way, I estimate the percentage changes rather than absolute changes in profits associated with a 

change in firm characteristics. The countries in the sample are at very different stages of economic 

development. According to World Bank data, the PPP adjusted GDP per capita (in current 

international USD) ranges from 709 (DR Congo) to 16,111 (Botswana) in 2013, the median survey 

year. Consequently, profits of firms with similar characteristics are likely to differ widely 

depending on the country the firm is located in. Similarly, the absolute change in profits associated 

with a change in firm characteristics can be assumed to be very different. The performance of a 

model estimating the absolute profits of a firm based on such a heterogeneous dataset is likely to 

be low which is why taking the logarithmized profits as dependent variable is inevitable. 

There are different approaches to deal with negative values when taking the logarithm of a variable. 

One way is to exclude all observations with this variable being smaller than one. Another way 

would be to set all firm profits smaller than one to one. I choose the first option because having a 

group of distinct businesses with the same low value on the dependent variable is likely to bias the 

regression results while still a lot of information gets lost when setting all negative profits to one 

regardless of their value. Further, MSEs in SSA are mostly owned by single persons depending on 

the firm’s profits to provide for their family (the owner’s income is not included in the costs for 

workers). That such a business actually generates negative profits during a whole year is unlikely 

and might be due to reporting errors or - in case of informal businesses - due to the month prior to 

the survey date being non-representative. For larger businesses, negative profits might be due to 

large investments in the survey year. In case negative annual profits cannot be explained with 

reporting errors, non-representative months or large investments, the business is likely to not 

survive. Finally, the number of businesses which must be excluded from the formal (259) and 

informal sample (539) do not differ too strongly in light of the fact that the average informal-sector 

profits are much lower than those of the formal sector. Still, excluding the firms with negative 

profits certainly limits the validity of this study. Independently of the cause of negative profits, 

excluding them biases the results to some extent and must be kept in mind for the interpretation of 

the results. 

To construct variables capturing firm characteristics, I extract information on the number of 

employees, the education level and gender of the owner, the level of experience of the main 

decision maker, the sector the firm is operating in, the time of existence of the firm, the percentage 

of female workers and on whether the firm is located in the commercial center of the country. 
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The choice of firm characteristics is mainly driven by findings from a study examining MSEs in 

SSA by Mead and Liedholm (1998). The retail, manufacturing and service businesses are likely to 

differ in terms of profitability. It is, for example, on average riskier and requires more effort and 

skills to start and operate a manufacturing than a retail business. Consequently, a higher premium, 

in form of expected profits, is necessary for an entrepreneur to start a manufacturing business. 

Moreover, Mead and Liedholm (ibid.: 68) find that owners of service and manufacturing firms are 

more likely to invest in order to expand their business. The commercial center of a country is 

generally better developed than other cities, making businesses situated in the commercial center 

more likely to generate higher-than-average profits. 

Since women are more likely to not be the main and only income source in a household and to have 

more responsibilities in their household than men, women work less hours on average, often from 

home, and often in lower-return and less risky activities. Further, Mead and Liedholm (1998) find 

that the survival rate of female-headed MSEs in SSA are significantly lower because women are 

more likely to be pulled away by other responsibilities, making women less likely to invest in their 

business. Firms owned by a woman and/or having a large share of female employees are, thus, 

likely to generate less profits. Then, the more skilled the owner and decision maker are, measured 

in education and experience, the higher profits can be expected (ibid.: 68). Further, firms that exist 

for a longer time are likely to have higher profits than start-ups. The longer a business exists, the 

more has been invested in it. Moreover, a positive correlation between the age of businesses and 

their profits is also explainable through self-selection. Only those businesses that are profitable will 

keep operating. Finally, the profits of a business can be assumed to increase with a growing 

workforce. 

I estimate two separate profit functions from the survey data, one for the formal and one for the 

informal business sector, which look as follows: 

log(𝑝𝑟𝑜𝑓𝑖𝑡𝑖) = 𝛽0 + 𝛽1𝑦𝑒𝑎𝑟𝑠𝑖 + 𝛽2𝑒𝑚𝑝𝑖 + 𝛽2𝑒𝑚𝑝𝑓𝑖 + 𝛽3𝑜𝑤𝑛𝑒𝑟𝑓𝑖 + 𝛽4𝑜𝑤𝑛𝑒𝑟𝑒𝑑𝑢𝑐𝑖

+  𝛽5𝑚𝑎𝑛𝑎𝑔𝑒𝑥𝑝𝑖 + 𝛽6𝑟𝑒𝑡𝑎𝑖𝑙𝑖 + 𝛽7𝑚𝑎𝑛𝑢𝑓𝑖 + 𝛽8𝑐𝑜𝑚𝑚𝑐𝑒𝑛𝑡𝑒𝑟𝑖

+ 𝛽9𝑦𝑒𝑎𝑟𝑠𝑖 ∗ 𝑟𝑒𝑡𝑎𝑖𝑙𝑖 +  𝛽10𝑦𝑒𝑎𝑟𝑠𝑖 ∗ 𝑚𝑎𝑛𝑢𝑓𝑖 + 𝛽11𝑟𝑒𝑡𝑎𝑖𝑙𝑖 ∗ 𝑒𝑚𝑝𝑖

+ 𝛽12𝑚𝑎𝑛𝑢𝑓𝑖 ∗ 𝑒𝑚𝑝𝑖 + ∑𝛽12+𝑗𝑐𝑜𝑢𝑛𝑡𝑟𝑦𝑗,𝑖

10

𝑗=1

+ 𝑒𝑖 

(2) 
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where 𝑦𝑒𝑎𝑟𝑠𝑖 denotes the number of years since the business started operations. The variable 𝑒𝑚𝑝𝑖 

is the number of employees working in the business at the time of the survey and 𝑒𝑚𝑝𝑓𝑖 denotes 

the share of female employees taking on values between 0 and 1. The variable 𝑜𝑤𝑛𝑒𝑟𝑓𝑖 is a dummy 

variable which equals 1 in case the business is owned by a woman; 𝑜𝑤𝑛𝑒𝑟𝑒𝑑𝑢𝑐𝑖 takes on values 

between 1 and 6, from 1 meaning that the owner did not receive any education, over 2 which 

indicates that he/she is primary educated, up to 6 for businesses owned by someone with a 

university graduate degree. The variable 𝑚𝑎𝑛𝑎𝑔𝑒𝑥𝑝𝑖 denotes the working experience of the main 

decision maker in the business, measured in years, and 𝑟𝑒𝑡𝑎𝑖𝑙𝑖 and 𝑚𝑎𝑛𝑢𝑓𝑖 are dummy variables 

which equal 1 in case the main activity of the firm is in the retail or manufacturing sector 

respectively. The third sector considered in this analysis is the service sector which is the omitted 

dummy variable in the profit regression. Further, there is a dummy 𝑐𝑜𝑚𝑚𝑐𝑒𝑛𝑡𝑒𝑟𝑖, which takes the 

value 1 if the firm is situated in the commercial center of a country, and a country dummy for all 

but one of the 11 countries under investigation. 

Apart from the above-mentioned variables, I include 4 interaction terms. Depending on which 

sector an enterprise is operating in, profits might rise at different speed in the first years after 

foundation. For many manufacturing activities, cost-intensive machinery is necessary which is 

often not purchased all at once. As a result, profits increase with a growing machinery stock and 

possibly slower than that of retail and service start-ups. To control for these differences in the profit 

development over the first years after foundation, I include the interaction variables 𝑦𝑒𝑎𝑟𝑠𝑖 ∗

𝑟𝑒𝑡𝑎𝑖𝑙𝑖 and 𝑦𝑒𝑎𝑟𝑠𝑖 ∗ 𝑚𝑎𝑛𝑢𝑓𝑖, with 𝑦𝑒𝑎𝑟𝑠𝑖 ∗ 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑖 being the omitted term again. The reasoning 

behind the other two interaction terms is that the importance of economies of scale might differ 

between sectors. Productivity and, therefore, profits of a retail company might increase at a 

different rate with each additional employee than those of service or manufacturing companies. 

 

4.3 Implementation Strategy 
The estimation of a profit function for all firms in the sample has several obstacles. The set of 

countries investigated in the study is very heterogeneous regarding the level of development and 

other economy-specific factors. Consequently, there might be different patterns of how firm profits 

are correlated with firm characteristics, which is difficult to capture in only one profit function. 

Estimating a separate profit function for groups of businesses might increase the goodness-of-fit 
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of the model. Further, the formal and/or informal sector within the countries might be 

heterogeneous with groups of firms having different profit functions. Different studies 

(Cunningham & Maloney 2001; Günther & Launov 2009) on informal labor markets reveal that 

they are heterogeneous, consisting of two or more groups of workers with different wage functions. 

This might also be the case for the informal business sector which would then consist of groups of 

firms with distinct profit functions. 

However, the groups of firms with different profit functions are latent, meaning it is not observable 

which group a firm belongs to. Firms might be grouped by observable and unobservable 

characteristics. To capture the possibility of having a sample of firms consisting of different groups 

with each group having its own profit function, I estimate finite mixture models with two and more 

latent segments each of which with a distinct profit function.  

In finite mixture modeling, the population under investigation is assumed to be divided in 

unobserved subpopulations called classes or segments (in the following referred to as segments). 

To model the observed data, a mixture of regression models is fitted via maximum likelihood 

estimation. The estimation is based on the assumption that the dependent variable (the firms’ 

profits) is independent and identically distributed across the sample given their latent segment and 

exogenous variables (the firms’ characteristics).  

Let us assume that the observed dependent variables 𝑦 come from 𝑛 different segments 𝐽 ∈

{1,2, … , n}. They are outcomes of one of 𝐽 random variables, 𝑌𝐽, with the probability distribution 

𝐹𝐽(𝑦|𝛽𝐽
⃗⃗  ⃗), where 𝛽𝐽

⃗⃗  ⃗ denotes the set of estimators of the profit function for segment 𝐽. Then, let 𝑥 𝑖 

be the vector of exogenous variables for observation 𝑖. As it is not observable to which segment a 

given observation (𝑦𝑖 , 𝑥 𝑖) belongs, it is necessary to estimate the probability 𝑃(𝑦𝑖𝜖𝑌𝐽|�⃗� 𝑖) = 𝜋𝑖,𝐽 of 

that the firm with characteristics 𝑥 𝑖  which generated profits 𝑦𝑖 operates in segment 𝐽. Then, the 

density function of 𝑦𝑖 is 

       𝑓(𝑦𝑖) = ∑𝜋𝑖,𝐽𝑓𝐽(𝑦𝑖|𝛽𝐽
⃗⃗  ⃗)

𝑛

𝐽=1

 (3) 

for all 𝑖 (Günther & Launov 2009). 
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The above density function of firm profits is estimated for the formal and informal sector 

separately.  

 

4.3.1 Model Selection 

The profit function in equation (2) will serve as the basic model for this study. This model and 

various extensions will be estimated, using OLS as well as finite mixture model regression with 

different numbers of segments. Then, I determine which is the best approximating model for the 

relationship between firm characteristics and firm profit in the survey data. I start with fitting an 

OLS regression and finite mixture model regressions of 𝑙𝑜𝑔𝑝𝑟𝑜𝑓𝑖𝑡 on the independent variables in 

the basic model. The same will be done for a set of extensions. All estimated models will then be 

compared with respect to their goodness-of-fit. 

I will analyze five possible extensions of the basic model. To obtain the first 4 extensions, I will 

introduce the square and the inverse of the independent variables that are ordinal or quantitative 

(𝑠𝑡𝑎𝑟𝑡𝑏𝑢𝑠, 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠, 𝑜𝑤𝑛𝑒𝑟𝑒𝑑𝑢𝑐 and 𝑚𝑎𝑛𝑎𝑔𝑒𝑟𝑒𝑥𝑝). Introducing these variable 

transformations helps to detect whether the correlation between a firm’s profits and these variables 

might be non-linear. It is for example possible that the profits of a firm increase strongly in the first 

years after foundation, but that the age of a firm is barely relevant for estimating a firm’s profit if 

the firm has been active for some years. Additionally, I will interact these variables with the dummy 

variables 𝑚𝑎𝑛𝑢𝑓𝑎𝑐𝑡𝑢𝑟𝑒 and 𝑟𝑒𝑡𝑎𝑖𝑙 and introduce the obtained interaction terms into the basic 

model – as long as they are not already in the basic model.  

As a fifth extension, I include interaction variables into the basic model between the country 

dummies and the dummy indicating whether a business is located in the commercial center. The 

difference between the commercial center of a country and other metropolitan areas is likely to 

differ between countries depending on the differences in economic development between the 

commercial center and other cities, as well as on which other metropolitan areas are included in 

the surveys. This extension is motivated by the aim to keep the bias due to distinct geographical 

coverage of the three samples for each country low. Apart from the country-dummy interaction 

variables included in extension (5), the interaction of each other independent variable with the 

country dummies might be significant. Increases in firm profit which are associated with a growing 

workforce, for example, might differ from one country to another. I estimate the model extension 
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with the country- and location-dummy interaction as an exemplary extension of the model; other 

country-differences in the association of firm characteristics and profits are to some extent captured 

by estimating finite mixture models. They are also addressed in the robustness test in which I 

conduct single-country analyses. 

Of course, there are many other possibilities of interacting and transforming independent variables. 

Further, a forward stepwise selection strategy could be applied, starting with the best performing 

model extension, including the other extension variables sequentially, estimating the models with 

OLS and finite mixture model regression and again identifying the model with highest goodness-

of-fit. This could be continued until the inclusion of none of the remaining variables improves the 

performance of the model. However, I decide against extending the model any further due to the 

limited scope of this thesis.   

One might also argue that apart from introducing additional variables into the model, it should also 

be tested whether some of the variables in the basic model could be excluded. I decide against it 

because the variables in the basic model are theoretically justified. The aim of estimating profit 

functions is to predict (hypothetical) profits as accurately as possible, the joint significance of all 

variables is therefore more important than the significance level of every single variable. For the 

formal profit function, it would be particularly critical to exclude theoretically justified variables: 

the predictive performance of the model when applied to a different dataset, meaning when the 

hypothetical formal-sector profits of informal firms are estimated, cannot be evaluated based on 

measures of significance obtained from the same data the model was estimated with, meaning the 

formal survey data (Steyerberg et al. 2010).  

After estimating the basic model and extensions, I compare them regarding goodness-of-fit. As the 

predictive performance of the models cannot be evaluated by applying the models to other datasets, 

I must stick to statistics obtained from the same data the model was estimated with. For predictive 

modeling, it is crucial that the model explains as much of the variance of the dependent variable as 

possible. When comparing different model specifications all of which are estimated with OLS 

regression and meant for prediction purposes, one can compare the R2 of the different models. 

However, for mixture model regression, R2 is not defined. Therefore, I will use two penalized 

model selection criteria, the Akaike Information Criterion (AIC) as well as the Bayesian 

Information Criterion (BIC). However, for the OLS-regression results, I will also discuss the R2 as 



15 
 

it has a straightforward and intuitive interpretation and provides information on the absolute quality 

of the models. It represents the fraction of the total variation in profits in the sample which can be 

explained with the variables included in the respective model. The absolute value of AIC and BIC, 

on the other hand, does not have any practical meaning, it only tells about the relative quality of 

models compared to each other, which is why R2 is a valuable complement to the other two criteria. 

The AIC and BIC are derived from very different theoretical starting points. The AIC starts from 

the premise that there is no correct model but that some models are more useful than others. It is 

based on an estimation of how much information would be lost if the data was predicted using the 

respective model with the aim to find the model which will best predict the next sample. The BIC, 

on the other hand, aims at finding the correct model and is based on testing the hypotheses of that 

a model is the true model which generated the data (Aho, et al. 2014).  

The formulas of the two criteria, however, are similar, differing only with respect to the penalties 

for the number of parameters. The penalty in the AIC formula is 2𝑘, whereas that in the BIC 

formula is 𝑙𝑛(𝑛) 𝑘, with 𝑛 being the number of observations and 𝑘 the number of estimators. The 

BIC-penalty depends on the number of observations, while the AIC-penalty does not (Hyndman & 

Athanasopoulos, 2014). In this study with 1518 and 1405 observations, respectively, the BIC 

penalty term is much higher than that for the AIC, which is why the AIC might identify a model 

with more degrees of freedom as the best model than that favored by the BIC. Hyndman and 

Athanasopoulos (2014) argue that – considering the theoretical background of both criteria - the 

AIC is more appropriate for selecting a prediction model. Nevertheless, useful information for 

model selection can be obtained from using the two criteria together. If both criteria identify the 

same specification as the best model, this provides reassurance about the robustness of the results.  

 

4.3.2 Analysis 

The profit functions identified to best fit the formal and informal survey data respectively, might 

differ regarding the set of included variables and the number of latent segments.  I calculate the 

profits each informal firm would have according to the informal-sector profit function. The 

estimated informal sector profits are compared with the hypothetical profits the firm would have 

in the formal sector estimated with the format-sector profit function. This way, I can estimate the 

share of informal businesses which would be better off when operating in the formal sector and 
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which – under the assumption of firms being profit maximizers - are involuntarily operating 

informally.  

The motivation behind estimating the informal-sector profits of informal firms rather than taking 

their actual profits is that this way the firms are reduced to the observable factors affecting a firm’s 

profits and bias due to businesses having experienced exceptional years is reduced. This creates a 

framework in which all businesses, regardless of the sector they are operating in, are equal apart 

from differences in the observables. However, in actual fact, informal businesses are likely to be 

comparably less endowed with some unobservable profit-enhancing factors like the skill-level of 

the workforce (Günther & Launov 2009). They are also more likely to operate on a small scale 

from the house of the owner (Mead & Lieholm 1998). These differences are implicitly included in 

the sector-profit function. Therefore, by operating within this framework, the direction of this bias 

can be anticipated. It is likely that the profits an informal firm would generate in the formal sector 

are overestimated. In the following, I explain how I deal with this and other potential biases. 

Due to the fact that there are several sources of bias in this study, I estimate different ranges around 

the exact share of involuntarily-informal businesses. The lower bound of these ranges is 

particularly interesting considering the above mentioned potential overestimation of hypothetical 

formal-sector profits. Further, even under the assumption of firms being profit maximizers, it is 

unlikely that business owners take a time-consuming registration procedure on and accept to 

operate under stricter regulation, only to achieve formal-sector profits which are slightly higher 

than those in the informal sector. Hence, firms with only small differences between informal- and 

hypothetical formal-sector profits can be considered voluntarily informal. Another potential bias 

stems from the fact that business registration takes 7 to 127 days on average in the survey countries 

(World Bank). So, some firms might be identified as involuntarily informal although being in the 

process of registration. Finally, there might be more young businesses with generally unproductive 

business plans sample in the informal than the formal sample, which stop operating before a formal 

registration is even considered. This potential bias stems from that only the surviving, profitable 

businesses get registered. 

I also analyze how the shares of involuntarily-informal businesses differ between the countries in 

the sample. This can give an indication of how severe the entry barriers to the formal sector are in 

those countries compared to each other. Further, I investigate the quality of business regulations as 
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possible determinants for the severity of entry barriers. The quality of business regulations is 

measured with the World Bank Ease of Doing Business Indicator which ranges from 1 to 190, with 

1 being the country with the best-quality business regulations. The index is calculated based on 11 

sub-indicators measuring the regulation quality by evaluating the procedures necessary to open a 

new business, getting permits and registering properties but also the amount of business taxes, the 

strength of the credit system in the country and other regulatory factors shaping the climate for 

formal businesses in a country. To investigate the relation between the share of involuntarily-

informal businesses and the quality of business regulations, I calculate Pearson’s correlation 

coefficient and Spearman’s rank correlation coefficient between both. The rank coefficient is 

defined as Pearson’s correlation between the rank values of the data under consideration, with the 

rank 1 assigned to the lowest value (Sharma, 2007: 462). 

 

4.3.3 Limitations 

The profit models considered in this study do not allow for causal interpretation of the estimators; 

they are solely meant for predicting a firm’s profits given its characteristics. Several firm 

characteristics which influence the profit of a firm and are correlated with other independent 

variables, like the average education level of employees, must be omitted due to data availability 

issues. It is likely that firm profits are higher, the more educated the staff is. Further, highly 

educated workers are more likely to work in skill-intensive service or manufacturing sub-sectors 

rather than in small retail businesses. This example of an omitted variable, the average education 

level of the workforce, interacts with both the dependent variable and included independent 

variables which is why the regressors cannot be interpreted causally. 

The quality of the informal sector survey can be seen critically with respect to sampling and 

response accuracy. As – by the nature of the informal sector - there is no informal-business register 

from which a representative sample can be drawn, the sample of interviewed firms is likely to be 

biased. Further, most informal businesses do not maintain business accounts, making the survey 

responses depend solely on the the respondent’s recall.  
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4.4 Robustness Tests 
I modify the sample and the estimation strategy to test whether the obtained results are robust. First, 

I compare the estimated hypothetical formal-sector profits of informal businesses with their actual 

profits in the informal sector rather than with their estimated informal-sector profits. An estimation 

of informal-sector profits is not absolutely necessary for comparing informal- and formal-sector 

profits of informal firms. It is rather motivated by theoretical considerations (see Section 4.3.2 for 

further explanations).  

According to World Bank data, Botswana is by far the richest country in the sample with the GDP 

per capita in Angola, the second richest country in the sample, being only 40% of that of Botswana. 

The GDP per capita in the Democratic Republic of the Congo (DRC) is half the GDP per capita of 

Madagascar, the second poorest country in the sample. The other nine countries apart from the least 

and the highest developed one have a GDP per capita in PPP terms between 1,400 USD and 6,400 

USD. So, Botswana and DRC can be considered outliers in the sample with respect to economic 

development. The patterns of how firm characteristics and profits are correlated might differ 

between these outlier countries and the rest of the sample which can bias the estimation of the 

sector-profit functions. I conduct a robustness test by excluding the firms located in these two 

countries from the sample and follow the same estimation strategy as in the main analysis. 

Further, I conduct a robustness test excluding the 5% least and most profitable businesses from the 

sample and one estimating the formal- and informal-sector profit functions for each country 

separately. In both cases, I follow the strategy used in the main analysis in order to identify the 

share of involuntarily-informal businesses in the reduced samples. 

 

5 Results 

5.1 Sector Profit Functions   
The OLS regression results of the basic profit function for the formal and informal sector can be 

consulted in Table 2. The adjusted R2 indicates that the predictive power of the basic model is much 

higher for the formal than the informal sector. Only some 20% of the variance in profits among the 

informal businesses in the sample can be explained with the independent variables in the basic 

model, for the formal sector nearly 60% of the profit variation can be explained. Although I also 

search for models with better goodness-of-fit, the bad performance of the basic model for the 
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informal sector must be kept in mind for further steps. As mentioned in Sections 4.3.1 and 4.4, I 

estimate the difference between hypothetical formal-sector profits of informal businesses and their 

profits estimated based on the informal-sector model, as well as their actual profits as one of the 

robustness tests. The F-statistics show that the independent variables included in the basic model 

are jointly highly significant in both, the formal- and informal-sector model.  

The fact that many country dummies are highly significant while only some of the other 

independent variables are so, suggests that the simple OLS regression is not the optimal estimation 

methodology for the full sample of businesses from the 11 countries. For the formal sector, the p-

value of the F-statistic for a joint significance test of all independent variables which are no country 

dummies is 5.6e-64, for the informal sector this test it is 2.5e-5, meaning for both sectors the 

significance of all independent variables together is much higher than that of only the non-country-

specific variables. With a look at the differences in GDP per capita in the 11 countries, it is likely 

that not only the constant varies between countries (captured with the country dummies) but also 

Table 2 
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the effects of firm characteristics, which justify the estimations strategy allowing for latent groups 

in the sample and the robustness test of single-country estimations. 

Apart from the country dummies, the number of employees is highly significant in both sectors (p< 

0.001). In the formal sector, the correlation between the number of employees and the logarithm 

of firm profits is similar across sectors: the profits of a formal firm in the sample increase by on 

average about 30% with every additional employee. For informal businesses, profits only increase 

by some 16% to 21% per additional employee in the service and retail sector but by 37% in the 

manufacturing sector. The experience of the main decision maker of a firm is significant at 10%-

significance level in both, the formal and informal sector. Each additional year of experience of the 

main decision maker is associated with an average profit increase of about 1% in both sectors. In 

the formal sector, firm profits are also significantly correlated with the gender and education level 

of the owner. Profits of firms with female owners are on average 37.5% smaller than of those with 

male owners. The higher educated the owner, the higher are the firm profits on average. As 

mentioned before, these estimators do not reflect causal relationships because of omitted variable 

bias.  

In a next step, I estimate finite mixture models for the basic profit functions of the formal and 

informal sector. The goodness-of-fit of the OLS regression as well as the 2- and 3-component finite 

mixture model regression2 can be found in Table 3. The numbers in the model names indicate the 

                                                           
22 The limitation to 3 components is because no convergence is achieved within the 16,000 iterations STATA allows 
for. For the extensions, I also only estimate mixture models with up to 3 segments depending on whether 
convergence is achieved. 

Table 3 
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number of estimated latent segments, meaning formal1, for example, is the OLS estimation of the 

basic model, formal2 is the 2-segment finite mixture model estimation, etc. 

For both sectors, the AIC and BIC indicate that the 3-segment finite mixture model estimation is 

the best choice. The 3-segment estimation of the basic profit model must now be compared with 

the estimations for all model extensions.  

The OLS regression results for all extensions are reported in Appendix B-1. For both sectors, the 

adjusted R2 barely increases when introducing most of the additional variables. However, for both 

sectors, some improvement in goodness-of-fit can be noted when introducing interaction variables 

of the country dummies and the location dummy. For the informal sector, the adjusted R2 for this 

extension is 0.214, for the formal sector it is 0.600. Then, the finite mixture model with up to 3 

segments is estimated for all model extensions. The goodness-of-fit statistics for the OLS and finite 

mixture model regression of the different model extensions are reported in Appendix B-2. For the 

formal sector, the 3-segment estimation of the extension including non-linear transformations of 

the time since foundations is the best choice; the informal sample is best fit with the 3-segment 

estimation of the country-location extension. 

The mean profits of firms in the different segments of the informal and formal profit models are 

reported in Table 4 and Table 5. Further, the probabilities are reported of that a randomly selected 

firm belongs to the different latent segments. In other words, these probabilities express which 

share of the sample is represented through the respective latent-group profit function. Some 90.7% 

of the formal sector are represented by the second-segment profit function. The profit function for 

the first segment, the smallest segment in the formal sample, represents mainly firms which are on 

average less profitable than the rest of the sample; the mean profits of the third segment are slightly 

higher than those of the full sample. The finite mixture model estimation for the informal sample 

identifies two segments each of which representing a large share of the sample, 36.8% and 59.8% 

respectively. These two segments do not differ noticeably with respect to the mean profits of the 

represented firms. The mean profits of the smallest informal-sector segment are slightly higher.   
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The estimators of the segment-profit-functions for both sectors are summarized in Appendix B-3 

Estimation of Selected Models The results show that a larger share of the independent variables is 

significant than in the OLS estimations. Further, the profit functions for the segments do not only 

differ with respect to size and significance but also regarding the sign of the correlation between 

profits and firm characteristics. This way, a larger share of the variance of profits can be captured 

although not all estimators can be explained based on theoretical considerations. 

 

5.2 Main Analysis 
Figure 1 shows the distribution of the logarithmized profits of informal businesses as predicted 

with the selected informal-sector model and the distribution of the estimated hypothetical log-

profits these firms would have when operating in the formal sector. An analysis of the distributions 

does not allow for any conclusions about the share of business that would be better off in the formal 

sector but it shows that on average the profits of the informal firms in the sample would be higher 

in the formal sector. Further, the part where both distributions overlap is smaller than the part where 

Informal Sector 

 

Table 5 

Formal Sector 

Table 4 
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the distribution of the hypothetical profits is right from the other distribution. Even if there are 

many businesses with informal-sector profits in the area in which the two distributions overlap and 

with hypothetical profits that are slightly lower than their estimated informal-sector profits, the 

number of these businesses will not be higher than that of businesses that are better off in the formal 

sector.  

A comparison of each firm’s informal- and formal-sector profits reveals that 8.5% of the informal 

businesses are better off in the informal sector (Figure 2 left). As mentioned in Section 4.3.3, there 

are several sources of potential bias in the estimations of informal and formal profit functions which 

is why I also estimate the share of informal businesses whose estimated informal-sector profits are 

within a 40%-range of the hypothetical logarithmized formal-sector profits. The share of businesses 

for which the estimated informal-sector log-profits are between 60% to 140% of their hypothetical 

formal-sector log-profits is 25.1%; only 2.8% of the informal businesses are estimated to generate 

more than 40% more log-profits in the informal than in the formal sector. When choosing this 

range, it can be concluded that up to 72.1% of the informal businesses would be better off when 

operating in the formal sector (Figure 2 right).  

Figure 1 
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Instead of calculating a range for the log-profits, one might also calculate a range for actual profits. 

In absolute terms, the range is then smaller and is symmetrical around the estimated hypothetical 

formal-sector profits. The share of informal businesses with estimated profits in the informal sector 

that are more than 40% higher than the hypothetical formal-sector profits is 7.5%; 90.0% of the 

informal businesses are estimated to generate less than 60% of their hypothetical formal-sector 

profits. Regardless of how large a range is chosen - within reasonable limits - and how it is defined, 

the majority of informal businesses is likely to generate less than it would do in the formal sector. 

According to the discussed theories, it follows that most businesses operating in the informal sector 

do so because of lacking access to the formal sector. The businesses operating in the informal sector 

despite noticeably higher hypothetical formal-sector profits can be considered to operate in the 

informal sector involuntarily.  

Figure 2 
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It is now also interesting to investigate the shares of informal businesses which would be better off 

in the formal sector for each country separately. For Mauritius, I obtain the highest estimate for the 

share of businesses being better off in the informal sector (86.1%). In Botswana, nearly one third 

of the informal businesses is estimated to be better off in the informal sector; in Burkina Faso, 

Cameroon and Madagascar, this share is lower but still higher than the average of the sample. In 

Angola, Rwanda and DRC barely any informal business would not generate considerably higher 

profits when being formally registered.  

Applying the theoretical considerations behind this study to the country-level results, it follows 

that especially in Angola, Rwanda and DRC most informal businesses operate involuntarily in the 

informal sector, indicating that there are high entry barriers to the formal sector in those countries. 

In Mauritius and Botswana, on the other hand, it is likely that entry barriers are lower, leaving only 

those firms to operate in the informal sector which benefit from not being formally registered. It is 

now interesting to investigate possible explanations for these country differences. 

I also investigate whether the quality of business regulations influences the severity of entry 

barriers by analyzing the correlation of the share of involuntarily-informal businesses and the 

World Bank Ease of Doing Business Index which takes on values between 1 and 190 with 1 

signalizing optimal business regulations. Among the countries in this study, Mauritius is the 

country with by far the most business-friendly regulations, having an Ease of Doing Business Index 

of 25; Rwanda ranks second with 41 before Kenya (80) and Botswana (81). DRC and Angola are 

the countries with the least-quality business regulations in the sample with an index of 182 and 175 

respectively. The other countries have indices between 127 and 163.  

 

Table 6 
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The correlation between the share of involuntarily-informal businesses and the Ease of Doing 

Business Index is 0.54, Spearman’s rank correlation coefficient is 0.29. The calculation of 

Spearman’s rank coefficient is particularly necessary since Mauritius can be considered a strong 

outlier with respect to both variables, explaining a large share of the correlation. The rank 

correlation coefficient also suggests that the share of voluntarily-informal businesses and the 

quality of business regulations are positively correlated. Although a sample of only 11 countries is 

very small to derive conclusions about potential correlations, I find that in this sample the severity 

of entry barriers and the quality of business regulations are correlated. This finding supports the 

legalist view emphasizing the role of the state, particularly state regulations and bureaucracy that 

restrict businesses from entering the formal economy. 

The goodness-of-fit of the informal-sector profit functions in this study is considerably lower than 

that of the formal-sector functions despite similar sample size and the use of the same independent 

variables. This could be an indicator for the chosen firm characteristics to be less suitable for 

explaining differences in profits among informal than formal firms. The informal-sector profits 

might be more influenced by unobservable factors. Another explanation would be that the quality 

of the informal survey is likely to be lower than that of the formal ones. 

 

5.3 Robustness Test Results 
As a first robustness test, I compare the hypothetical formal-sector profits of informal businesses 

with their actual profits in the informal sector rather than those estimated with the informal-sector 

profit function. This robustness test is especially interesting since the goodness-of-fit of the 

informal-sector profit function is much lower than that of the formal-sector function, meaning a 

considerable share of the variance of profits among informal businesses is not captured by the profit 

function.  

For 8.6% of the informal businesses, the actual profits are higher than their hypothetical formal-

sector profits. Some 2.7% to 27.9% are better off in the informal sector when allowing for a 40%-

range around the hypothetical formal-sector log-profits; 2.1% to 9.6% can be considered better off 

in the informal sector when allowing for a range of 40% around the hypothetical profits. The 

analyses based on actual and estimated informal-sector profit show similar results. The main result 
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that there are businesses which are better off in the informal sector but that the majority, at least 

some 70%, would generate more profits in the formal sector is robust to this modification.  

I now test whether the considerable differences in economic development between the countries in 

the sample bias the estimations. To do so, I exclude the economically least and the highest 

developed country, DRC and Botswana, from the sample. Then, I follow the same procedure as in 

the main analysis for this reduced sample. The simple regression shows that the goodness-of-fit for 

the OLS regression of the basic model cannot be increased notably by using the reduced sample. 

The adjusted R2 for the informal-sector profit function (0.206) is slightly higher when using the 

reduced sample rather than the full sample, for the formal sector it is lower (0.545). I identify the 

3-component estimation of the extension including country-location interaction terms as the best 

fit for the reduced informal-sector sample. The 3-component estimation of the model when 

including non-linear transformations of the age of the businesses fits the formal-sector sample best.  

With respect to segment probabilities, the results of the reduced-sample estimation do not differ 

noticeably from those of the main estimation; for the informal sample, two segments are identified 

which both represent a large share of the sample, the vast majority of formal firms is represented 

by a single segment. The only noticeable difference to the main analysis is that for the formal 

sector, there is no segment with significantly smaller average profits than those of the other two. 

The segment identified in the main analysis with comparably small average profits might represent 

firms from DRC with higher-than-average probability. However, the fact that the goodness-of-fit 

of the estimations for the reduced and the full sample are similar and that the firms are classified 

Results – Estimation Excluding Botswana and DRC 

Figure 3 
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into latent groups in a similar fashion, indicates that the number of outliers with respect to the 

relationship between profits and firm characteristics is not higher than average in the poorest and 

richest country in the sample. 

The results for this robustness test are visualized in Figure 3. Some 6.5% of the informal businesses 

in the reduced sample are estimated to generate more profit in the informal sector than they would 

in the formal one. When allowing for a range of 40% of the log-profits, up to 34.5% of informal 

businesses are better off in the informal sector. For a 40%-profit range, up to 7.8% of the businesses 

are better off in the informal sector.  

The results under modified assumptions differ a little from those of the main analysis but the main 

result cannot be rejected based on this test. The reduced-sample estimation of the share of 

businesses with higher profits in the informal sector is slightly smaller than that for the full sample 

but the results for the share of businesses with log-profits in a 40%-range of their hypothetical 

formal-sector profits is higher. This shows that the variance of estimated profits decreases when 

excluding the outlier countries. Again, the results from the main study cannot be rejected based on 

the results of this robustness test.  

For the next robustness test, I exclude extreme observations: the 5% of both samples with the 

highest and the 5% with the lowest profits. Again, the goodness-of-fit of the basic model is not 

increased (informal sector: adj. R2 = 0.180, formal sector: adj. R2 = 0.551). The 2-component 

estimation of the model including non-linear transformations of the number of employees fits the 

Results – Estimation Excluding the 5% Least and Most Profitable Businesses 

Figure 4 
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reduced formal survey best; the profit function for the informal sector is best estimated with the 3-

component finite mixture model of the extension with non-linear transformations of the age of the 

business. 

With this modification of the sample, I find that for 19,0% of the informal businesses the estimated 

informal-sector log-profits are at least 60% of the profits the respective firm would hypothetically 

generate in the formal-sector. However, for none of the informal businesses the estimated informal 

profits are higher than the hypothetical ones. So, the results of this robustness test are the most 

challenging for the results of the main analysis so far. They might indicate that the informal-sector 

profit function is more biased by some highly profitable businesses than that for the formal sector 

is by the most profitable formal businesses.  In the analysis of the full sample 8.5% of the informal 

businesses are better off in the informal sector. This means that it is very likely that some informal 

businesses which are not excluded for this robustness test are estimated to have higher informal- 

than formal-sector profits in the main analysis but in this reduced-sample analysis they are 

estimated to have higher hypothetical formal-sector profits. The results of this robustness test show 

that the estimation of the exact share of informal businesses which would be better off in the formal 

sector is vulnerable to modifications of the sample and estimation strategy and emphasize that it is 

inevitable to include estimations of range around the exact value in the analysis. However, the main 

result still holds - though in a less strong formulation when based on the results of this robustness 

test: The majority of businesses would be better off when operating in the formal sector but some 

informal businesses are likely to generate more profits in the informal sector. 

As a last robustness test, I follow the estimation strategy for each country separately, meaning I 

estimate the informal-sector and hypothetical formal-sector profits for each firm solely based on 

the respective country sample. Considering the small size of some country samples, I only fit the 

OLS regression and no finite mixture model regressions. Still, especially some informal-sector 

samples are very small when compared to the number of independent variables (the number of 

informal firms interviewed differs to some extent among the countries while the number of formal 

businesses in the country studies is very similar). In all country-specific formal-sector regressions, 

the independent variables are jointly significant, the profit functions explain 11% to 61% of the 

variance of log-profits in the formal samples. The informal-sector profit functions explain 6% to 

47% of the variance of log-profits in the informal samples but the F-statistics indicate that only 4 

of them are significantly better than a profit function not including any independent variables. So, 
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the results obtained with this modified estimation strategy are not robust, making it difficult to 

justify the country-level estimation as an appropriate robustness test.  

The results are summarized in Table 7a. Only the results for the 4 countries with significant formal- 

and informal-sector profit functions, Botswana, DRC, Kenya and Mauritius, might be compared 

with those of the main analysis. According to both, the single- and cross-country estimations, 

Mauritius is the country with the highest share of informal businesses which are better off in the 

informal sector. For Kenya and DRC, the results from both estimation strategies suggest that the 

share of informal businesses better off in the informal sector, is lower than average. The results for 

Botswana, however, differ noticeably between the two estimation strategies.  

The high share of businesses with estimated informal-sector log-profits within a 40% range around 

the hypothetical formal-sector log-profits can be explained with the low performance of the 

informal-sector profit functions predicting similar informal-sector profits for all informal 

businesses in each country. 

As the performance of the formal-sector profit functions is much better than that of the informal-

sector functions, I modify the estimation strategy of this robustness test by comparing hypothetical 

formal-sector profits with the actual profits of businesses in the informal sector. The results are 

summarized in Table 7b. It is now difficult to compare the country results with those of the main 

study because both, the samples and the approach, differ. However, I can study the results in 

relation with those of the first robustness test in which I also compare actual informal-sector and 

hypothetical formal-sector profits. In this last robustness test, I obtain a different estimate for the 

share of businesses which are better off in the informal sector. In the first robustness test, I estimate 

that some 28% of the informal businesses generate at least 60% of their hypothetical formal-sector 

profits; in this last robustness test, I estimate this share of businesses to be some 40%. Again, I 

estimate a higher share of businesses to be in the 40% log-profit range with the single-country than 

the cross-country approach. This might be an indicator for the performance of the single-country 

formal-sector profit functions to not perform sufficiently well. 
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To sum up, the robustness tests reveal that the estimation of the exact share of informal businesses 

which would be better off in the formal sector is vulnerable to model and sample modifications. 

Some 20% to 40% of the informal businesses in the sample generate at least 60% of their 

hypothetical formal-sector profits. The main results that the majority of informal businesses would 

be better off in the formal sector and that this share differs between the sample countries cannot be 

rejected. 

 

6 Policy Recommendations 
The results of this study give important implications for the design of policy measures aiming at 

the reduction of informal activity. Policies addressing informal MSEs which – given their 

characteristics -can expect higher profits in the informal than the formal sector should aim at 

a) Comparison of Hypothetical Formal-Sector Profits and Estimated Informal-Sector Profits 

b) Comparison of Hypothetical Formal-Sector Profits and Actual Informal-Sector Profits 

Table 7 
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improving the endowments of these firms to enhance their potential profits in the formal sector. 

Further, formal legalization of this part of the informal business sector might be considered. Those 

informal businesses with considerably lower informal- than hypothetical formal-sector profits, 

require measures to decrease the severity of entry barriers to the formal sector (Günther & Launov 

2009). 

The share of the latter business type is found to be higher and this share could be detected to be 

correlated with the World Bank Ease of Doing Business Index. It follows that in the countries under 

consideration, entry barriers to the formal sector can be considered the main reason for MSEs to 

operate informally. This suggests that policies tackling these barriers are particularly important. 

 

 

7 Conclusion 
There are two conflicting explanatory approaches on why many MSEs in developing countries 

operate in the informal sector; one stating that they do so involuntarily and that they would register 

formally if there were no entry barriers to the formal sector, the other suggesting that they do so 

because of rational benefit-cost decisions. The objective of this study is to reconcile these two 

approaches by recognizing the heterogeneous nature of the informal business sector and 

distinguishing two groups of enterprises, each of which comprising those informal businesses for 

which one of the approaches is more likely to explain why they are informal.  

I investigate this theoretical approach empirically for the urban informal MSE sector in SSA and 

find that some 60-80% of the informal businesses would be better off when operating in the formal 

sector, suggesting that the first approach is likely to explain the informal activity of most urban 

informal MSEs in SSA. Further, I find that the share of involuntarily-informal businesses is 

positively correlated with the quality of business regulations in a country, supporting the legalist 

view which emphasizes the role of regulations as a cause of involuntary informal activity. These 

findings suggest that policy measures with the objective to reduce informal activity should aim 

particularly at reducing entry barriers to the formal sector. 
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The underlying assumption of this analysis is that businesses are profit maximizers. I estimate 

formal- and informal-sector profit-functions in order to predict the expected informal-sector and 

the hypothetical formal-sector of each informal business in the sample. A comparison of these 

estimations reveals which business would be better off when operating in the formal sector and are 

therefore likely to operate informally because of entry barriers to the formal sector.  
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Appendix A - Additional Data 

A-1 Depreciation Rate 

 

 Machinery and Equipment Land and Buildings  

Angola 0.25  0.04 

Botswana 0.20 0.025 

Burkina Faso 0.20 0.05 

Cameroon 0.20 0.05 

Cape Verde 0.18 0.06 

Côte d’Ivoire 0.20 0.05 

DRC 0.15 0.035 

Kenya 0.20 0.08 

Madagascar 0.20 0.05 

Mauritius 0.25 0.08 

Rwanda 0.28 0.05 
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A-2 Tax on Commercial Profits 

 

 Tax Rate 

Angola 0.204 

Botswana 0.215 

Burkina Faso 0.162 

Cameroon 0.186 

Cape Verde 0.389 

Côte d’Ivoire 0.088 

DRC 0.275 

Kenya 0.301 

Madagascar 0.163 

Mauritius 0.104 

Rwanda 0.258 
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A-3 PPP conversion factor, private consumption (LCU per international $) 

 

 Enterprise Micro  Informal 

Angola 67.1 

(2010) 

44.2 

(2010) 

67.1 

(2006) 

Botswana 4.2 

(2010) 

3.3 

(2006) 

4.2 

(2010) 

Burkina Faso 228.5 

(2009) 

228.5 

(2009) 

228.5 

(2009) 

Cameroon 231.7 

(2009) 

231.7 

(2009) 

231.7 

(2009) 

Cape Verde 46.8 

(2009) 

46.8 

(2009) 

46.8 

(2009) 

Côte d’Ivoire 232.7 

(2009) 

232.7 

(2009) 

232.7 

(2009) 

DRC 481 

(2010) 

481 

(2006) 

579 

(2013) 

Kenya 39.6 

(2007) 

39.6 

(2007) 

39.6 

(2013) 

Madagascar 617.9 

(2009) 

617.9 

(2009) 

617.9 

(2009) 

Mauritius 17.5 

(2009) 

17.5 

(2009) 

17.5 

(2009) 

Rwanda 246.8 

(2011) 

246.8 

(2011) 

246.8 

(2011) 
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Appendix B – Model Specification 

B-1 Extensions of the Basic Model  
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40 
 

B-2 – Goodness-of-Fit 

Extension 1 – Number of Employees 

 

Extension 2 – Time since Foundation 

 

Extension 3 – Education Level of Owner 
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Extension 4 – Experience of main Decision Maker 

 

Extension 5 – Country-Dummy Interaction with Location Dummy 

 

Extension 6 – Country-Dummy Interaction with Number of Employees 
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B-3 Estimation of Selected Models 

Formal Sector 
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Informal Sector 

     

 


