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tifies the extent of similarities and potential for
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This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits
use and distribution in any medium, provided the original work is properly cited, the use is non-commercial and no modifications or
adaptations are made.

© 2024 The Authors. Review of Development Economics published by John Wiley & Sons Ltd.

1292 wileyonlinelibrary.com/journal/rode Rev Dev Econ. 2024;28:1292-1315.


https://orcid.org/0000-0001-6906-9418
https://orcid.org/0000-0002-2608-5335
https://orcid.org/0000-0003-4285-9190
mailto:assaad@umn.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://wileyonlinelibrary.com/journal/rode
http://crossmark.crossref.org/dialog/?doi=10.1111%2Frode.13101&domain=pdf&date_stamp=2024-04-02

KRAFFT ET AL. WI LEY | 1293

are not closely linked to formality. Firm age, productiv-
ity, and owner characteristics, such as education, are
strongly predictive of formality. The predicted probabil-
ity of being formal is greater than 50% for only about
26% of informal firms, suggesting most firms are not
good candidates for formalization. The paper develops
profiles (groups and clusters) of similar firms to identify

those with a higher potential for formalization.
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1 | INTRODUCTION

Informal firms play a critical, but controversial, role in the economies of developing countries
(La Porta & Shleifer, 2014). These firms may have untapped potential for job creation but may
be held back by burdensome government regulations (Besley & Burgess, 2004). Alternatively,
informal firms may have an unfair competitive advantage compared with formal firms (due to
lower costs) (Ali & Najman, 2016). Formal and informal firms may also be, fundamentally, dif-
ferent, in terms of entrepreneur and firm characteristics, such as productivity (Mishra, 2022).
The degree to which this dualism pertains, and which types of informal firms can potentially
formalize, has critical implications for policy design and enforcement.

In Egypt, following structural reforms, informal enterprises and informal employment
became more common (Assaad et al., 2022; Rizk & Rashed, 2022). There have been ongoing
calls to increase firm formality in Egypt, to expand the tax base and generate formal employ-
ment (Ali & Najman, 2016; Egyptian Center for Economic Studies, 2005; World Bank, 2014).
The assumption underlying these calls is that informal firms, or at least subsets of them, can be
formalized through either more intensive enforcement of existing rules or by moderately
relaxing these rules. This implies that informal and formal firms are similar to each other in
terms of productivity, employment, types of activities, and other characteristics, and that for-
malization would not result in the firms disappearing altogether.

This paper investigates which firm characteristics are associated with firm formality, and
thus which informal firms might be susceptible to formalization. We use household enterprise
data from Egypt to compare the characteristics of micro and small nonagricultural establish-
ments (which employ 22% of workers) by formality. The paper models firm formality and quan-
tifies the potential for formalization based on the overlap in predicted probability between
formal and informal firms. The paper then develops profiles (groups and clusters) of similar
firms to identify types of informal firms with a higher potential for formalization.

Our paper builds on literature on the determinants of firm formality, interventions designed
to formalize firms, and the costs and benefits of formalization. The determinants of firm formal-
ity vary across contexts, but formal firms are generally larger, more productive, male-owned,
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and have more educated owners (Benjamin & Mbaye, 2012; Williams et al., 2016). Information
and initial/fixed cost-reduction interventions have limited success in increasing formality
(Benhassine et al., 2018; Bruhn & McKenzie, 2014; de Andrade et al., 2016; de Mel et al., 2013;
Galiani et al., 2017), while enforcement and other incentives are somewhat more effective
(Benhassine et al., 2018; de Mel et al., 2013; Fajnzylber et al., 2011). In some contexts, formali-
zation improves subsequent firm performance, but in other cases, it does not (Ali &
Marouani, 2020; Benhassine et al., 2018; de Mel et al., 2013; Demenet et al., 2016; Fajnzylber
et al., 2011; McKenzie & Sakho, 2010; Rand & Torm, 2012). Although our focus in this paper is
on the determinants of formality rather than the impact of formality on other outcomes, the dis-
parate results in the literature on the impact of formality suggest that only for some firms do
the benefits of formalization exceed their costs, making only a select segment of firms poten-
tially formalizable (Benhassine et al., 2018).

Past research comparing formal and informal firms and the potential for informal firms to
formalize has often focused on productivity (Benjamin & Mbaye, 2012; de Vries, 2010; Gelb
et al., 2009). Only some research has also looked at other owner and firm characteristics as
determinants of formality (Bruhn, 2013; Williams et al., 2016). We use data on household non-
farm micro and small enterprises (MSEs), with information not only on the firms but also their
owners, to assess an array of potential predictors of firm formality. We also innovate and lever-
age our multivariate models to predict the probability of firm formality and use the overlap in
that probability between formal and informal firms as a new metric of the similarities between
informal and formal firms and an upward bound on potential formalizability.

Past research has sometimes used cluster analysis to depict microenterprises in terms of
their characteristics (Cunningham & Maloney, 2001) or to analyze heterogeneity among infor-
mal firms (Echevin & Murtin, 2009). We build on this work by undertaking cluster and group-
ing analysis, based on important predictors of firm formality, to identify what firms may be
amenable to formalization. Cluster and grouping analyses could potentially inform targeting
and policy design to promote formality.

The analysis finds that, beyond firm size and whether the firm operates in a fixed establish-
ment, the basic characteristics of firms that are easily observable for enforcement are not closely
linked to formality. Firm age, productivity, and owner characteristics, such as education, are
strongly predictive of formality. There is some overlap in the predicted probability of formality
between formal and informal firms, suggesting some potential for formalization. However,
many informal firms have a low probability of formality and may not survive formalization
through more intensive enforcement of existing rules. Only 26% of informal firms have a
predicted probability of formality of 50% or greater.

2 | CONTEXT

Since structural adjustment in the 1990s, the Egyptian labor market had a sharp decline in for-
mal employment. The public sector shrank from 39% of employment in 1998 to 26% in 2018
(Assaad et al., 2022). The private sector was unable to replace the shrinking public sector with
formal jobs. From 1998 to 2018 the share of formal private wage employment in total employ-
ment grew from 8% to just 12%, while the share of informal private employment grew from 53%
to 62% (Assaad et al., 2022). Among household nonfarm enterprises, firm formality has also
declined over time, from 55% in 1998 to 47% in 2018 (Rizk & Rashed, 2022). There have, there-
fore, been longstanding calls in policy circles in Egypt to formalize micro and small firms to

35RO SUOLLILLIOD dA1I8.1D) 3|aealdde 8y Aq pausenoB afe sajoie O ‘9SN JO Sa|NJ 10} ARlg 1T aUlUQ AS|IAA UO (SUOIHIPUOI-PUR-SLLLB)IOD AB 1M Afelq 1|ul JUO//SANY) SUORIPUOD pue SWB | 341 39S * [7202/80/7T] Uo AriqiautiuQ ABIM ‘9.1 AQ TOTET POI/TTTT OT/I0p/Wod A3 1M ARelq 1 puluo//sdny wolj papeolumoq ‘€ ‘v202 ‘T9E6.9%T



KRAFFT ET AL. WI LEY | 1295

expand the tax base and increase access to formal employment (Ali & Najman, 2016; Egyptian
Center for Economic Studies, 2005; World Bank, 2014).

The Egyptian government has been attempting to improve the regulatory and business cli-
mate facing MSEs for some time. Law 141 of 2004 designated the Social Fund for Development
as the lead agency on MSE policy, and in 2017, these responsibilities shifted to the new Micro,
Small, and Medium Enterprise Development Agency (MSMEDA) (Tawakol, 2021). MSMEDA,
however, had a limited mandate in terms of promoting firm formalization. The new MSME
Law (No. 152 of 2020) specifically targets informal firms and formalizing such firms (Shehata &
Partners Law Firm, 2020). The law came into effect in late 2022. The law also provides defini-
tions for enterprise sizes based on annual business revenue (microenterprises <LE 1 million,
small 1-50 million, medium 50-200 million). Firms of all sizes are required to register and for-
malize but are allowed to get a temporary 5-year license during which they would not be
subject to tax liability as they work on compliance. The law provides lower taxes for MSMEs,
reduces costs of commercial registration, establishes an MSMEs service unit, and creates
MSME-favorable land allocation.

Even prior to the 2020 MSME law, there had been substantial improvements in the proce-
dures to start a new business (or to formalize an existing business) in Egypt. Although the cost
of formally starting a business declined from 69% of income per capita in 2007 to 20% in 2020, it
may still be prohibitive for small firms (World Bank, 2006, 2020). Similarly, the time required to
start a business fell from 19 days in 2007 to 12 days in 2020. Egypt's rank in starting a business
has accordingly improved from 165th out of 175 economies in 2007 to 90th out of 190 economies
in 2020 (World Bank, 2006, 2020). However, other aspects of formality, such as enforcing
contracts and registering property remained burdensome, with Egypt ranking 166th out of
190 economies in enforcing contracts, and 130th in registering property in 2020 (World
Bank, 2020).

3 | DATA
3.1 | Datasource

As we are interested in firm informality, we focus on a universe of private nonagricultural
firms with fewer than 25 workers, but we situate this universe within employment in Egypt.
This focus is because public entities are not at risk of being informal. Formality is not rele-
vant for most agricultural activities, and firm informality among firms of 25 workers or
more is rare (Assaad et al., 2022)." Given this universe, we use the Egypt Labor Market
Panel Survey (ELMPS) conducted by the Economic Research Forum in collaboration with
Egypt's Central Agency for Public Mobilization and Statistics. Four waves of this survey
were carried out in 1998, 2006, 2012, and 2018.> We use the most recent (2018) wave. In
Krafft et al. (2020), we compare ELMPS 2018 to ELMPS 2012, as well as to establishment
censuses and surveys in Egypt and show that while the exact rates of formality vary, the
characteristics of firms by formality are similar across sources. Results comparing ELMPS
2012 and 2018 are particularly similar, which is why in this paper we present results just for
the 2018 wave.

The ELMPS is a nationally representative household survey that has tracked a panel of
households while continually adding refresher samples (around 2000 additional randomly sam-
pled households each wave) since 1998. Household attrition rates are relatively low across the
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long span of the panel (23.5% from 1998 to 2006; 17.3% from 2006 to 2012; 15.0% from 2012 to
2018 (Kraftt et al., 2021)). Particularly importantly, those engaged in nonwage work (household
enterprises) were not differentially likely to attrite (Krafft et al., 2021). The ELMPS 2018 round,
which we use here, has been validated against other representative labor market surveys and
censuses in Egypt (Krafft et al., 2021).

The ELMPS includes a nonagricultural household enterprise module. Information on agri-
cultural activities is collected in other modules that are not relevant to our purpose. Any house-
hold that reports a member who is self-employed, an employer, or an unpaid family worker in
either their primary or secondary jobs must respond to either the nonagricultural or agricultural
enterprise module. Households can report on multiple enterprises. There were 2204 enterprises
with fewer than 25 workers® in 2111 households in the 2018 wave.* For each enterprise, there
are questions about enterprise characteristics, household members’ participation, employment
of nonhousehold members, and net revenues.

3.2 | Measuring formality

We follow the 15th International Conference of Labour Statisticians guidance defining the
informal sector as household (unincorporated) enterprises without registration (International
Conference of Labour Statisiticians, 1993). Therefore, we use a yes/no question asked of all
household enterprises in the ELMPS on whether they have a commercial/industrial registration
to measure formality.’

3.3 | Firm characteristics

The costs and benefits of formality depend on firm characteristics. We categorize firm sizes into
one worker (self-employment), two workers, 3-4 workers, or 5-24 workers.® The industry is cat-
egorized as manufacturing and related trades; construction; wholesale and retail; transportation
and storage; accommodation and food service; various professional activities; and other ser-
vices. The data have the calendar year the firm started. Given the heaping of responses, we
organize age by decade for firms older than 7 years. We create a firm age variable that is single
years of age from 0 to 7 years old, and then 8 to 17 years old, 18 to 27 years old, 28+, or do not
know. We have information on location, which we present in terms of region and urban/rural.

We identify additional details about firm owners (the person who worked the most on the
enterprise). We include the owner's sex, age group (<30, 30-49, and 50+ ), education (illiterate,
less than secondary, secondary, higher education), and occupation (professional/technical,
other white-collar, blue-collar craft, blue collar noncraft).

In addition to owner characteristics, we use firm characteristics from the ELMPS enterprise
module. Specifically, we have current capital (categorically), the type of the workplace
(e.g., workshop), and sole proprietorship (ownership by the household) versus collective owner-
ship (partnership). Using the number of workers and the net revenues of the enterprise going to
the household, we calculate net revenue/worker as a crude measure of productivity. We also
use indicators for whether the firm hires relatives and nonrelatives from outside the household,
since the costs to hire nonrelatives are likely to be much higher, particularly if such workers
demand social insurance, which is dependent on firm formality.
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4 | METHODS
4.1 | Situating our universe

We begin our analyses by situating our focus within employment in Egypt.” We then describe
employment formality by segment; note that this is distinct from our focus on firm formality,
both in terms of the denominator and since a formal firm can have both formal and informal
employees.

4.2 | Predictors of formality

We then assess the correlates of formality for private nonagricultural establishments with 1-24
workers, using various models. A key focus of our research is investigating what factors predict
formality and whether formal and informal firms are comparable. We run logit models to pre-
dict formality. In “Model 1,” we include only a few firm characteristics that are readily observ-
able for potential enforcement: firm size, type of workplace, region, and economic activity.
With this model, we show that firms outside establishments (including those in private homes)
have an extremely low likelihood of being formal and, therefore, focus on firms in fixed estab-
lishments. “Model 2” includes additional firm characteristics that are not readily observable but
likely to shape the benefits and costs of formality and thus formality decisions: partnership, cap-
ital, log net revenue per worker, firm age, and employing (non-)relatives from outside the
household. “Model 3” adds the owner's characteristics: sex, education, occupation, and age

group.

4.3 | Comparing distributions of predicted probability of formality by
formality status

We predict the probability of formality using each model. We compare the distribution of the
predicted probability of formality by whether firms are formal. We take the size of the overlap
in the distribution functions of predicted probability across formal and informal firms as a test
and metric of whether informal firms are similar to formal firms and thus might potentially for-
malize. This measure of similarity between informal and formal firms based on the overlap of
predicted probability is, in part, driven by the number of covariates included in the model. We
also look at the proportion of informal firms in different quartiles of the distribution of
predicted probability to ascertain the proportion of informal firms that are most eligible for
formalization.

44 | Grouping analysis

We undertake grouping of firms, by characteristics that were particularly important in our
regression models, as one approach to creating profiles of firms that vary in their potential to
formalize. We explore the proportion of each group in the different quartiles of the distribution
of predicted probability of formality. We undertake this work only for model 3.
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We group on firm size, firm age, whether the firm hired a nonrelative outside of the house-
hold, quartile of the log of net revenue per worker, and owner's education level. We use a col-
lapsed set of categories for these covariates to have a manageable number of resulting groups
and reasonable cell size. We further collapse categories as needed.® After this exercise, we have
27 groups, all of which have 10 or more informal firms.

4.5 | Cluster analysis

As another approach to identifying profiles of firms with varying potential for formalization, we
undertake cluster analysis. Cluster analysis is a data reduction and classification method,
designed to create a small number of clusters (groups) that maximize similarity within the clus-
ters and difference between them (Everitt et al., 2011). We use k-medians clustering and
Gower's dissimilarity coefficient (since it is amenable to a mix of binary and continuous data) to
create 10 clusters.” We use the variables in model 3 for the cluster analysis.

After obtaining the clusters, based on the characteristics of these clusters, we identify the
delineating features for each cluster and name clusters accordingly. We present descriptive sta-
tistics on categorical variables showing the ratio of each category within the cluster relative to
the category overall in the sample. In addition, we standardize the continuous variables in each
of the clusters relative to the mean and standard deviation of that variable in the sample.

5 | RESULTS
5.1 | Situating our universe of firms in total employment

We focus on nonagricultural private sector employment, in establishments with 1-24 workers.
This is about a fifth of employment in Egypt (22%, Table S4). A quarter of employment is in the
public sector (24%), another quarter is outside of establishments (24%) and a further fifth (19%)
in agriculture. Finally, 11% of employment is in nonagricultural private firms in establishments
that have 25+ employees. Table S4 also measures employment formality in terms of social
insurance. Among nonagricultural private firms in establishments with 25+ workers, half
(52%) of workers have social insurance coverage. The share is much lower, only 12%, among
those working in nonagricultural private sector firms with 1-24 workers, and lower still for
those employed outside establishments (8%) and in agriculture (2%). Note that many workers
who lack social insurance may still be in firms that are formal, so this is an underestimate of
workers who are working in formal firms. Hereafter, we focus on nonagricultural, private-
sector employment in enterprises with 1-24 workers (initially both in and out of establish-
ments) and turn to the firm as the unit of analysis.

5.2 | Descriptives of firm characteristics by firm formality

In our initial universe of household enterprises with 1-24 workers, 31% are formal and 69%
informal. Table S5 presents the characteristics of firms and owners by formality. Enterprises
tend to be small (63% are pure self-employment with only one worker), more so for informal
than formal firms. About half are in the wholesale and retail sector (for both formal and
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informal firms). Higher capital firms are more likely to be formal, along with older firms and
firms that employ outside workers.

The type of workplace is strongly related to formality, with shops overrepresented among
formal firms (59% compared with 26% for informal firms). Very few formal firms are outside of
establishments, which include the workplace categories of own home, mobile worker, street
and kiosk vendors, and vehicles. Only 10% of firms outside of establishments are formal com-
pared with 49% of firms inside establishments (not shown). Women-owned firms are particu-
larly likely to be informal, while more educated or older owners are more likely to have formal
firms. The median monthly revenue per worker is 2500 pounds for informal firms and 5000 for
formal firms (not shown).

5.3 | Modeling formality
5.3.1 | Predictors of formality

We estimate a series of increasingly rich logit models of predictors of formality. Model 1, shown
in Table 1, is a relatively parsimonious model that includes the variables that are most easily
observable (potentially observable to government inspectors). Model 2, shown in Table 2,
includes additional firm-related characteristics. Model 3, also shown in Table 2, adds firm
owner characteristics.

We present, in Table 1, odds ratios from a logit regression for the probability of being formal
for firms inside and outside of establishments, as well as for all firms with 1-24 workers (Model
1). As expected, firm size is a strong predictor of formality in all three estimates. According to
the pooled model, compared to one-person firms, the odds of being formal are 97% higher for
two-worker firms, almost three times as high for 3-4 worker firms, and more than seven times
as high for 5-24 worker firms.

Some industry groups have higher odds of formality compared with wholesale and retail,
specifically transportation and storage and various professional activities, significantly so in the
pooled model. Firms in urban Upper Egypt, in all models, and some other regions for firms out-
side establishments, are significantly more likely to be formal relative to firms in the Greater
Cairo region. The type of workplace is strongly predictive of formality, with nearly every other
workplace type, except workshops, significantly less likely to be formal than a shop, which is
probably due to the greater visibility of shops to government enforcement agents compared
with rooms in buildings or workshops. Categories of workplaces outside of fixed establishments,
with their much lower visibility to potential enforcers, are much less likely to be formal
(e.g., 97% less likely for a mobile worker), motivating our splitting of results and focusing on
firms operating in fixed establishments hereafter.

We now turn to the results of Model 2 and Model 3 (Table 2). The results on the effect of
the firm characteristics on the odds of formality do not change appreciably once we add the
owner characteristics in Model 3, so for these characteristics we discuss both models together
and then move to the results on owner characteristics in Model 3. First, we note that firm size
plays the same steadily increasing and highly significant role we observed in Model 1, but
adding additional regressors attenuates the effect of firm size.'® The effects of industry become
more mixed and lose significance as more regressors are added to the model. The effect of
region on formality also becomes smaller when additional regressors are added, with only
urban Upper Egypt being significant when compared with Greater Cairo. Odds ratios for type
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TABLE 1 Odds ratios from logit “Model 1” of formality for private household enterprises with 1-24 workers
by in and out of establishment status.

All firms Out of est. In est.
Ent. size (one worker omit.)
2 1.969%*** 1.171 2.190%**
(0.349) (0.583) (0.430)
3-4 2.960*** 3.805%* 2.854%%*
(0.589) (1.688) (0.604)
5-24 7.466%** 7.013%* 8.694***
(2.087) (4.934) (2.841)
Type of workplace (shop omit.)
Own home 0.195%** 6.321%**
(0.060) (3.315)
Office/flat/building/rooms 0.363*** 0.340%**
(0.083) (0.081)
Workshop/factory 0.720 0.757
(0.182) (0.195)
Mobile worker 0.026™** 0.409*
(0.008) (0.173)
Street and kiosk vendors 0.312* 1.113 0.846
(0.182) (0.684) (0.536)
Transport based 0.064**
(0.023)
Industry (wholesale/retail omit.)
Manufacturing and related trades 1.155 1.154 1.145
(0.279) (0.549) (0.308)
Construction 0.847 1.351 0.555
(0.462) (0.842) (0.500)
Transportation and storage 3.596%** 6.799%** 0.528
(1.365) (3.257) (0.488)
Accommodation and food service 1.003 1.159
(0.292) (0.385)
Various professional acts. 1.795* 0.896 2.020*
(0.467) (0.694) (0.590)
Other service 0.739 0.541 0.799
(0.192) (0.421) (0.224)
Region (Greater Cairo omit.)
Alx. Sz C. 1.443 2.608 1.140
(0.503) (2.396) (0.434)
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TABLE 1 (Continued)

All firms Out of est. In est.

Urb. Lwr. 1.292 4.658%** 0.884
(0.346) (1.863) (0.265)
Urb. Upp. 2.408%*** 3.641%** 2.026*
(0.631) (1.424) (0.619)

Rur. Lwr. 1.491 3.869** 1.032
(0.386) (1.595) (0.304)

Rur. Upp. 0.838 0.793
(0.217) (0.239)

N 2152 944 1155

Pseudo R-squared 227 152 .0883

Predicted probability of formality for reference category 0.346 0.011 0.389

Note: Empty cells indicate types of workplaces that are not applicable or perfect predictors (Greater Cairo perfectly predicts
failure (informality) outside of establishments, N = 42, dropped and rural Upper Egypt acts as reference; accommodation and
food service perfectly predicts failure (informality) outside of establishments, N = 11).

*p < .05; ¥*p < .01; ***p < .001.Source: Authors' calculations based on ELMPS 2018.

of workplace do not change much as more regressors are added and are consistent with those
obtained in Model 1 (in establishments).

In model 2, we consider firm characteristics that are not necessarily readily observable to
government inspectors. Firms with collective ownership are more likely to be formal relative
to sole proprietorships. Contrary to expectations, having higher levels of invested capital does
not have a significant effect on the odds of formality, except that not knowing the amount of
capital increases the odds of being formal (with the result being significant only in model 2).
Higher log net revenue per worker is associated with higher odds of being formal, but the
direction of causality is unclear. There are only significant differences by firm age for new
firms, which are less likely to be formal than 1 year old firms. Although the expected pattern
of older firms being more likely to be formal pertains, odds ratios are insignificant. Hiring rel-
atives from outside the household is not associated with higher formality rates, but hiring
nonrelatives is.

We now examine results on the characteristics of the firm owner included in Model 3. Hav-
ing a female as opposed to a male owner is associated with lower odds of being formal but is
insignificant. Firms with a more educated owner have substantially higher and often significant
odds of being formal, with owners with higher education having 3.5-times higher odds of for-
mality their firms than illiterate owners. Beyond education, occupation does not seem to have
an additional effect, except for lower odds of formality for craft blue collar occupations. Finally,
older owners are more likely to have formal firms than young owners, but insignificantly so.

5.3.2 | Are informal firms like formal firms?

Using the preceding models, we consider whether the predicted probabilities of firm formality
overlap between formal and informal firms, and thus, which informal firms are similar to
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TABLE 2 0Odds ratios from logit “Model 2” and “Model 3” of formality for private household enterprises with

1-24 workers in fixed establishments.

Ent. size (one worker omit.)

2

3-4

Industry (wholesale/retail omit.)

Manufacturing and related trades

Construction

Transportation and storage

Accommodation and food service

Various professional acts.

Other service

Region (Greater Cairo omit.)

Alx. Sz C.

Urb. Lwr.

Urb. Upp.

Rur. Lwr.

Rur. Upp.

Partnership (sole proprietorship omit.)

Collective Ownership

Capital (none omit.)

LE 1-499

Model 2

1.774*
(0.435)
1.097
(0.358)
2.551%
(1.106)

1.324
(0.420)
1.106
(0.970)
0.444
(0.412)
1.575
(0.545)
1.769
(0.562)
0.816
(0.237)

1.182
(0.461)
0.911
(0.294)
2.040%
(0.682)
1.353
(0.440)
1.033
(0.339)

1.633*
(0.379)

0.628
(0.329)

Model 3

1.861*
(0.470)
1.171
(0.396)
2.567*
(1.162)

1.665
(0.552)
1.680
(1.442)
0.411
(0.385)
1.267
(0.527)
1.181
(0.427)
0.967
(0.306)

1472
(0.597)
1.062
(0.360)
2.076*
(0.744)
1.460
(0.502)
1.309
(0.451)

1.892%
(0.456)

0.597
(0.315)
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TABLE 2 (Continued)

LE 500-999

LE 1000-4999

LE 5000-9999

LE 10,000-49,999

LE 50,000 or more

Do not know

Ln net revenue per worker

Ent. age (1-year old omit.)
0

18-27

28+

Do not know

Relatives outside the household employed (no omit.)

Yes

Model 2
0.692
(0.368)
0.970
(0.434)
0.801
(0.354)
1.136
(0.480)
1.509
(0.667)
3.124*
(1.705)
1.114%*
(0.041)

0.245*
(0.137)
0.518
(0.260)
0.521
(0.299)
0.606
(0.323)
1.479
(0.909)
0.703
(0.372)
1.059
(0.578)
1.467
(0.600)
1.033
(0.449)
1.894
(0.875)
2.228
(1.131)

1.039
(0.309)

WILEY_| 2%

Model 3
0.661
(0.386)
0.724
(0.337)
0.660
(0.306)
0.829
(0.365)
0.999
(0.461)
2.611
(1.486)
1.125%*
(0.043)

0.298*
(0.168)
0.438
(0.230)
0.513
(0.315)
0.593
(0.336)
1.408
(0.794)
0.759
(0.423)
1.290
(0.758)
1.491
(0.657)
1.165
(0.549)
2.055
(1.055)
2.127
(1.215)

0.924
(0.274)

(Continues)
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TABLE 2 (Continued)
Model 2 Model 3
Nonrelatives outside the household employed (no omit.)
Yes 2.441%* 1.960*
(0.690) (0.566)
Type of workplace (shop omit.)
Office/flat/building/rooms 0.363*** 0.354%**
(0.093) (0.098)
‘Workshop/factory 0.668 0.757
(0.186) (0.221)
Street and kiosk vendors 0.869 1.087
(0.449) (0.600)
Sex (male omit.)
Female 0.622
(0.180)
Education (illit. omit.)
Less than sec. 1.577
(0.469)
Secondary 2.305%*
(0.654)
Higher education 3.472%+%
(1.114)
Occupation (prof./tech. omit.)
Other white collar 0.809
(0.227)
Blue collar craft 0.417*
(0.145)
Blue collar noncraft 0.742
(0.270)
Age group (<30 omit.)
30-49 1.151
(0.311)
50+ 1.244
(0.393)
N 1149 1107
Pseudo R-squared 0.174 0.209
Predicted probability of formality for reference category 0.148 0.092

Note: For predicted probability of formality for reference category, log net revenue per worker set at zero.

*p < .05; ¥*p < .01; ***p < .001.Source: Authors' calculations based on ELMPS 2018.

formal firms. The pseudo-R-squareds of the models are one metric of our ability to differentiate
formal and informal firms; consistent with our finding that region and industry were poor pre-
dictors of formality, Model 1, which includes these, firm size, and workplace type, has a
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pseudo-R-squared of 0.083 for firms in establishments. Including other characteristics such as
the firm age and revenue per worker as well as employment of nonhousehold members in
Model 2 increases it to 0.174 and including owner characteristics in Model 3 raises it to 0.209.

Consistent with the low pseudo-R-squared from Model 1, Figure 1 shows high overlap
between predicted probabilities, ranging from a 0.53 overlap overall to 0.59 for firms outside
establishments and 0.73 for those in establishments. Firms in establishments, which are the
most likely to be formal, have the most overlap. As these are the easily observable characteris-
tics, this suggests a sizeable “formalizable” group, but bodes poorly for the potential of
policymakers to target which firms are likely to formalize based on readily observed characteris-
tics, whether for incentives or enforcement.

Model 2 and Model 3 (shown in Figure 2) for firms in establishments show diminishing
overlap as more characteristics are added, with the overlap falling from 0.73 in model 1, to 0.67
in Model 2, to 0.59 in Model 3. In Model 3, the mode of the distribution of predicted probability
of formality is slightly below 0.2 for informal firms, but around 0.8 for formal ones. Given that
there are a limited number of covariates within the model, and that the overlap includes some
formal firms with a low probability of formality, this overlap is likely an overestimate of the
share of firms that could easily formalize.

We further summarize these distributions in Table 3, where we present the quartiles of
predicted probability of formality by model for informal firms. Probabilities above 50% could be
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FIGURE 1 Model 1 predicted probability of formality, by actual formality and being in an establishment.
Source: Authors' calculations based on ELMPS 2018. Notes: Kernel density functions with Epanechnikov kernel
and bandwidth 0.05, predictions based on models in Table 1. Overlap denotes the proportion of the area beneath
the curves that overlaps.
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Model 2 in est. Model 3 in est.
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FIGURE 2 Model 2 and 3 predicted probabilities of formality, by actual formality, ELMPS 2018. Source:
Authors' calculations based on ELMPS 2018. Notes: Kernel density functions with Epanechnikov kernel and
bandwidth 0.05, predictions based on models in Table 2. Overlap denotes the proportion of the area beneath the
curves that overlaps.

TABLE 3 Quartiles of predicted probability of formality by model for informal firms.

Predicted probability of formality <25% 25% to <50% 50% to <75% 75%+
Model 1 pooled 62.6 24.8 10.9 1.6
Model 1 in est. 9.3 56.0 30.8 3.9
Model 1 out est. 95.1 4.0 0.9 0.0
Model 2 (in est.) 30.1 41.6 23.9 4.5
Model 3 (in est.) 36.6 37.5 21.2 4.7

Note: Predictions based on models in Tables 1 and 2.

construed as representing a high propensity for formalization. In Model 1, this represents 12.5%
of all informal firms; with 0.9% of firms outside establishments meeting that condition and
34.7% of firms in establishments. In Model 2, which is restricted to firms in fixed establish-
ments, 28.4% of informal enterprises are above the 50% probability threshold, and in Model
3, this comes down to 25.9%. We can, thus, conclude that while a miniscule proportion of infor-
mal firms outside fixed establishments have the potential to formalize, about a quarter of
informal firms operating in fixed establishments have such potential.
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5.4 | Profiles: Grouping and clustering analysis

In what follows, we group informal firms into different profiles (collections of characteristics
that explain formality) based on Model 3. We identify which groups of informal firms are least
likely and most likely to be formalizable based on the proportion that falls into each quartile of
the distribution of the probability of being formal.

As shown in Table S7, the groups most represented in the bottom quartile of the probability
of being formal are one person firms that are relatively young (<5 years of age) and have owners
with a below secondary school education (groups 1-3 and 5). These kinds of informal firms have
more than a 75% chance of being in the lowest quartile of the probability of formality. Older firms
with one worker and a below secondary school owner in the bottom half of revenue per worker
(groups 4 and 6) round out the types of firms with 75% or higher chances of being in the lowest
quartile of predicted probability. The next group of firms (groups 7-9), with 61%-68% in the low-
est quartile of predicted probability, consists of younger lower revenue firms, including two-
person firms (with no nonrelatives hired), below secondary school owners, and younger one-
worker firms with secondary educated owners. The following set (groups 10-14) is a mix of firms
with less educated owners with higher revenues and 1-2 worker firms with secondary educated
owners with lower revenues. None of these firms are ever in the top quartile of predicted proba-
bility and only some (0%-39%) are in the third quartile. Together, these groups of firms, which
constitute 47% of the universe, are unlikely to formalize, and in some cases extremely unlikely.

Turning now to the groups of firms that have a higher chance of formalization, all are either
larger (3-24 workers), older, employ nonrelatives, have higher revenue, or have secondary edu-
cated owners, and often have a combination of these characteristics. Groups 21-27, which make
up 27% of the universe, have less than a 10% chance of being in the lowest quartile of probabil-
ity. They are made up exclusively of older firms, predominantly larger ones. The small firms
among them are either high revenue or hire outside workers and are mostly owned by individ-
uals with secondary education or above. Among them, five groups (groups 21 and 24-27) have
more than half their firms in the top two quartiles of predicted probability of formality.

The cluster analysis highlights additional variables that characterize the informal firms that
have the lowest predicted probabilities of being formal. As shown in Figure 3, the analysis high-
lights clusters with a low probability of being formal that can be characterized'" as “illiterate
women-owned retail” (6% of the universe, 78% of which are in the lowest quartile of predicted for-
mality) and “women-owned rural” firms (8% of the universe, 72% of which are in the lowest quar-
tile of predicted formality). These are followed by a cluster we term “blue-collar construction,”
which also skews lower capital (12% of the universe, 62% of which are in the lowest quartile of
predicted formality). All three of these clusters have below-average revenue. The next highest
clusters are women-owned firms with high revenues, primarily in urban areas (5% of the uni-
verse), and blue-collar workshops, disproportionately in manufacturing (10% of the universe).
These two disparate clusters are about half in the lowest quartile of probability and a third in the
second quartile, with the remainder (14%) primarily in the third quartile of predicted probability.

The next two clusters of firms have secondary-educated, primarily male owners and are in
rural Upper or Lower Egypt (together they constitute 29% of the universe). They also tend to be
aged 30-49. Around a quarter of these firms are in the third quartile of predicted probability,
but only 2%-4% are in the top quartile. The next two clusters have disparate profiles (blue collar
with employees (4% of the universe) and educated high-revenue small (1-2 workers; 14% of uni-
verse)), but similar probabilities, with 10%-14% in the lowest quartile, 44%-48% in the second
quartile, 35%-38% in the third quartile and 5%-7% in the top quartile of predicted probability.

35RO SUOLLILLIOD dA1I8.1D) 3|aealdde 8y Aq pausenoB afe sajoie O ‘9SN JO Sa|NJ 10} ARlg 1T aUlUQ AS|IAA UO (SUOIHIPUOI-PUR-SLLLB)IOD AB 1M Afelq 1|ul JUO//SANY) SUORIPUOD pue SWB | 341 39S * [7202/80/7T] Uo AriqiautiuQ ABIM ‘9.1 AQ TOTET POI/TTTT OT/I0p/Wod A3 1M ARelq 1 puluo//sdny wolj papeolumoq ‘€ ‘v202 ‘T9E6.9%T



1308 Wl L EY KRAFFT ET AL.

[ | Quartile 1 [ | Quartile 2 [ | Quartile 3 [ | Quartile 4
llliterate women-owned retail 78 22
Women-owned rural 72 21 7
Blue collar construction 62 28 10
Women-owned high-rev. urban 51 34 14
Blue-collar workshop 48 37 14
Sec. male-owned rural Upper 36 36 23 4
Sec. male-owned rural Lower 25 46 27 2
Blue collar w/ employees 14 44 38 5
Educated high-rev. small 10 48 35 7

Larger firms | 44 31 20
T T T 1

I
0 20 40 60 80 100
Percent of informal firms

FIGURE 3 Percentage of informal firms in each quartile of predicted probability of formality by cluster,
10 clusters. Source: Authors' calculations based on predicted probability from model 3, see Table 2.

These clusters may be more amenable to formalization, although probabilities are still modest.
The cluster that is most amenable to formalization is termed “larger firms” (12% of the uni-
verse). It includes almost no self-employment and is disproportionately made up of 5-24 worker
firms. Only 5% of these firms are in the lowest quartile of predicted probability, 44% in the sec-
ond quartile, 31% in the third, and 20% in the fourth. Although most amenable to formalization,
given the characteristics we observe, we note that only slightly more than half of the firms in
this cluster are above the 50% cutoff.

6 | DISCUSSION AND CONCLUSIONS

The informal economy plays a critical but complex role in low- and middle-income countries such
as Egypt (La Porta & Shleifer, 2014). Egypt has struggled to create good, formal jobs for its young
and growing labor force (Assaad et al., 2022; Gatti et al., 2014). As in other developing countries,
there have been recommendations to formalize informal firms in Egypt in order to expand the
tax base and increase the availability of good jobs (Egyptian Center for Economic Studies, 2005;
World Bank, 2014). Yet such calls assume that firms that are currently informal are formalizable,
that they could afford and survive formalization, without negatively impacting job creation.

6.1 | Summary

To answer whether informal firms may be formalizable, in this paper, we compared
formal and informal private nonagricultural firms with 1-24 workers. We analyzed which
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firm and owner characteristics predict formality. We then used the predicted probability of
formality as a metric to quantify which informal firms may be amenable to formalization
efforts.

Firms that operate outside fixed establishments were very unlikely to be formal. We thus
restricted most of our analyses to firms in fixed establishments. Larger and older firms were
more likely to be formal. Industry and region were not reliable predictors of formality. Firms
that hired wage workers, especially nonrelatives, were more likely to be formal, as were the
ones that were collectively owned or had higher net revenue per worker. Owners with more
education were more likely to have formal firms.

When we compared the distributions of formal and informal firms in terms of their
predicted probabilities of being formal, we found that there was some overlap. This result sug-
gests that some informal firms are similar to formal firms and thus may be amenable to formali-
zation. The overlap was larger when there was a limited set of observables to predict the
probability of formality. As the set of predictors expanded, the overlap between the two distribu-
tions declined. The reduced overlap means that, while we are better able to identify informal
firms that look like some of their formal counterparts, there are fewer potentially formalizable
firms.

We used two different methods to group or cluster informal firms based on their observable
characteristics. The grouping analysis suggests that firms that are not amenable to formalization
include those that are younger, have only one worker, have less-educated owners, or low reve-
nues. Firms with the highest chances of formalization had one or more of the following charac-
teristics: larger (3-24 workers), employed nonrelatives, had higher revenues, were older, or had
owners with at least a secondary education.

Cluster analysis identified three clusters as least amenable to formalization, which we
named ‘“illiterate women-owned retail,” “women-owned rural,” and “blue collar construction.”
These clusters together make up 25% of informal firms. On the other end of the spectrum, we
identified the profiles of firms that have a relatively high probability of formality, larger firms
with more educated owners and high revenues.

What do our results imply about the determinants of formality and why they might matter?
The benefits and costs of formalization are a key driver of formalization decisions
(Ulyssea, 2020). That older and larger firms that hire wage workers are more amenable to for-
malization is consistent with the fact that formalization imposes certain fixed costs and admin-
istrative hurdles (Ulyssea, 2020; World Bank, 2020) that younger and smaller firms are not able
to afford. The association of formality with firm age also has two possible explanations: firms
formalize later in the life cycle or informal firms are less likely to survive to old age. Moreover,
requiring firms to renew their registration every 5 years and the costs that this imposes may
contribute to higher rates of informality.

Higher productivity is associated with greater formality, but the direction of causality is
unclear. More productive firms are better able to afford the costs of formality, but it is also pos-
sible that formality leads to higher productivity. Globally, overlap in productivity between for-
mal and informal firms varies substantially by country context (Benjamin & Mbaye, 2012; Gelb
et al., 2009). Having a more educated owner is more conducive to formalization presumably
because it makes it easier to negotiate the complex bureaucracy of formality (Almaal, 2020;
World Bank, 2020). Our results on the importance of firm and entrepreneur characteristics
align with research from Pakistan that finds firm and entrepreneur characteristics matter more
than the institutional climate (Williams et al., 2016).
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6.2 | Limitations and directions for future research

Given the small number of informal enterprises observed still operating across multiple waves
of the ELMPS panel, we do not present analyses of formalization dynamics. However, future
research should prioritize creating and analyzing more frequent panel data from sufficiently
large samples of MSEs to be able to assess formalization dynamics and their determinants.
Ensuring accurate measurement of formality and addressing potential social desirability bias or
strategic answers (e.g., responding out of concern for potential legal and tax implications) is an
important area for future work, particularly for panel data, where measurement bias will be
exacerbated when considering formalization dynamics.

6.3 | Policy implications

Our results have important implications for current debates about extending formality to a
broader range of firms in Egypt and elsewhere. Any push toward formalization should carefully
target firms that may be able to afford it. In Egypt, this would be somewhat larger and older
informal firms that hire wage workers and that operate in fixed establishments. Our estimates
suggest that about 15%-30% of informal firms operating in fixed establishments are in groups or
clusters where half or more of the firms are in the top two quartiles of probability of formality
and, thus, potentially formalizable. Efforts to formalize firms should avoid firms for whom there
are few formal counterparts, such as firms operating outside fixed establishments or young/
small firms. This and other work suggests that such firms, along with those with younger or
female owners, no hired labor, or older low-productivity firms may be more survival
self-employment than growth-oriented entrepreneurship and may be hard to formalize
(Krafft, 2016; Krafft & Rizk, 2021). It is also important to keep in mind that only some of those
potentially formalizable firms are likely to formalize even with the renewed efforts to increase
formality in the new MSME law or if any other efforts are rolled out.

Our work adds context to the literature on interventions working to formalize firms. This lit-
erature has generally found little success with information interventions or reducing the costs
of formalization (Benhassine et al., 2018; de Andrade et al., 2016; de Mel et al., 2013; Galiani
et al., 2017). Our results suggest that formal and informal firms are often quite different; differ-
ences that information or covering registration fees alone cannot bridge. Even favorable macro-
economic conditions may not be sufficient to induce formality. Panel data on the impact of
trade on firm formality, as well as formal and informal employment, demonstrates that export
shocks can increase employment in formal establishments, but do not increase firm formaliza-
tion (Tanaka & Greaney, 2023).

Increased enforcement can lead to increases in formalization (de Andrade et al., 2016).
However, such increased enforcement can have negative consequences on firm survival when
targeting firms with a low propensity to be formal. In heterogeneity analysis of the impacts of
formalization on profits, one study found formalization increased productivity for mid-sized
firms but decreased it for smaller firms (McKenzie & Sakho, 2010). Similarly, panel and admin-
istrative data on formal firms hiring informal workers have demonstrated that increased inspec-
tions raise the probability of informal workers formalizing, but also increased separations, and
at the firm level led to persistently lower overall formal employment (Samaniego de la Parra &
Fernandez Bujanda, 2024).
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Whether it makes sense for firms to formalize, or for governments to push formalization,
critically depends on the benefits and costs of formalization. In Egypt, a paper using instrumen-
tal variables demonstrated that formality had a positive effect on firm performance for a select
group of firms (Ali & Marouani, 2020). However, in global experiments, formalization only
sometimes led to improved performance, such that in some cases the costs of efforts to formal-
ize were not worthwhile (Benhassine et al., 2018; de Mel et al., 2013; Fajnzylber et al., 2011).
Panel data show receiving government support may affect formalization (Nguyen et al., 2014),
but also that informal firms that formalize tend to pay higher taxes (Boly, 2020). A key implica-
tion of these findings is that targeting informal firms that are more like formal firms could
increase the impact and lower the costs of formalizing firms (Benhassine et al., 2018). Our work
comparing formal and informal firms shows how more-formalizable clusters or groups of infor-
mal firms might be identified.

The new MSME law in Egypt does not target specific firms for formalization. Our results
suggest that larger (3-24 workers) firms that employed nonrelatives, had higher revenues, were
older, or had owners with at least a secondary education had the highest chances of formaliza-
tion. While most of these characteristics are hard to observe, we propose that the government
use firm size as its primary criterion for targeting enforcement. The law includes provisions that
may induce some of the larger, more formalizable firms to self-select into regularizing their sta-
tus. Including additional firm characteristics, particularly on owners, nonrelative employees,
and revenues, in the next Establishment Census might provide the government with better
opportunities to target informal firms for formalization efforts.

The international literature has shown that benefits, such as cash incentives, lowering
the ongoing costs of formality and the complexity of formalization processes, and linking for-
malization to business services, training, banking, and tax services can increase formaliza-
tion (Benhassine et al., 2018; de Mel et al., 2013; Fajnzylber et al., 2011). The 2020 MSME
Law helps reduce the ongoing costs of being formal, while enhancing the immediate benefits
of formality, such as access to credit and land. While the costs of formal registration declined
dramatically in Egypt from 69% to 20% of per capita income from 2007 to 2020 (World
Bank, 2006, 2020), and the new law will likely further reduce these costs, they may still be
prohibitive for newly formed small firms. While the law simplified the tax payment process,
with modest lump sum amounts for microenterprises based on categories of annual turnover,
it still depends on estimating revenue, which may be challenging. Other aspects of formality,
such as enforcing contracts and registering property, remain prohibitively onerous and
expensive.'?

Reforms designed to lower the ongoing cost and complexity of formality for micro-
enterprises in Brazil did increase formality there (Fajnzylber et al, 2011; Monteiro &
Assuncao, 2012). Particularly notably, reform-induced increases in formality also led to higher
profitability and increased employment. A key channel for this effect was shifting production to
a permanent location. Given the rapid growth of employment outside establishments in
Egypt—the type of employment with the worst working conditions (Assaad et al., 2022)—
reforms that lower costs in ways that shift employment into establishments could be positive.
Conversely, increased enforcement of existing regulations, without changing the costs and ben-
efits of formality, might drive employment out of establishments and worsen working condi-
tions as well as other economic outcomes. Efforts to expand formality must, therefore, be
designed to maximize the benefits to the economy and to workers and minimize the costs to
firms.
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ENDNOTES

! Workers can be informally employed in larger and even formal firms due to the high cost of employing

workers formally. We focus in this paper on firm formality rather than employment formality. For a discus-
sion of the effect of labor regulations on the formality of employment in Egypt, see Wahba and Assaad (2017).

For more information on the data, see Krafft et al. (2021). The data are publicly available at www.
erfdataportal.com.

w

Almost all household enterprises detected in the ELMPS 2018 reported fewer than 25 workers: three report
26 and one 53.

I

Since the ELMPS tracks a panel of households, it is also possible to track a panel of household enterprises in
the data. In Krafft et al. (2020), we constructed such a panel. Informal firms often closed over time (62%
in 2012-2018). As a result, there was too small a sample (N = 295) to reliably assess the predictors of firm
dynamics over time for the 27% of informal firms that formalized. Moreover, similar shares of firms formalized
as became informal (29% in 2012-2018), which is more difficult, suggesting that measurement error is exacer-
bated in the panel when trying to assess formality dynamics. We, therefore, do not present formalization
dynamics in this paper.

w

In Krafft et al. (2020), we tested adding payment of taxes to our current definition of formality. Differences in
rates of formality were small (5 percentage points higher in establishments) and multivariate results similar.

o

We generated the firm size categories based on the distribution in the data (see Table S5). Only 6% have 5-24
workers.

N}

Fixed establishments include workplaces such as shops, offices, workshops, or factories. Workplaces that are
not fixed establishments include one's own home, a farm or construction site, the street or other open spaces,
or a vehicle.

®

We aggregate groups that have fewer than 10 informal firms (i.e., all variables have the same value except the
one that is used for aggregation) using the following algorithm: (i) group quartiles of the log of net revenue
per worker on the same side of the median (ii) aggregate all levels of owner's education; (iii) aggregate all
quartiles of log of net revenue per worker; and (iv) aggregate across categories of hiring non-relatives from
outside the household.
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° There are a variety of different approaches in the literature to selecting the number of clusters and these differ-
ent approaches yield different numbers of clusters (Chiang & Mirkin, 2009). The decision to estimate 10 clus-
ters was arbitrary.

19 In Table S6, we test the sensitivity of our models to our specifications of firm age and firm size, instead esti-
mating linear firm size and quadratic firm age rather than the main model categories. Results are substan-
tively similar.

! We assigned names to the clusters after examining their predominant characteristics. These characteristics are
summarized in Table S8. Figures S4 and S5 present cluster analysis sensitivity analysis with 5 or 15 clusters
instead of 10; results are broadly similar.

!2 Although the Egyptian government has tried to reform the property registration system in recent years, a large
fraction (~95%) of properties remain unregistered (Khalaf, 2021).
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