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Abstract

This paper looks at the role of the demographic boom on the prevalence of informal
employment, with the context of Egypt in mind. We introduce overlapping generations of
heterogeneous education levels in a multi-sectoral model that consists of: (1) an exogenous
government sector that is preferred by all workers; (2) a formal private sector that incurs
taxes, matching frictions and sluggish vacancy creation and; (3) a perfectly competitive infor-
mal sector whose production function has decreasing returns to scale. Formal and informal
activities produce education-specific intermediate goods that then feature in the production
of an aggregate consumption good. We calibrate the model using the year 1998 of a unique
panel survey for Egypt as a steady-state and simulate the demographic boom over a decade
to show the short- to medium-term dynamics on the size of informality. We also test the
effects of a change in some parameters and highlight the role of fixed costs upon entry as well
as taxes on the ability of the private formal sector to absorb the new labor market entrants
(calibration and simulations are still work-in-progress)
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1 Introduction and motivating facts

The demographic boom is a phase in the “demographic transition”: a process that countries
experience with economic development and industrialization (Thompson (1929)). The boom is
created through increasing differentials between crude birth and crude death rates, often due to
healthcare improvements and reduced infant mortality. The newly created gap between these two
rates induces generation(s) of men and women that are proportionally larger than its predecessors
and descendants. When young, this demographic boom could be called a “youth bulge”. Provided
with good employment opportunities, along with proper education and healthcare policies among
others, this demographic boom could become a “demographic dividend” that reaps significant
economic benefits and growth (refer to Bloom et al. (2000) and Bloom et al. (2001) for a discussion
on this for Asia).

Egypt’s demographic boom generation can be identified as that born in the 1980s. During this
period, the country’s crude birth and death rate differentials widened, producing a generation
that has constituted larger proportion of the population compared to those born earlier and later
at each-group. Figure 1 shows, for instance, that the generation born in the 1980-1898 period
constituted about 30% of the population when it was 0-9 years old, 24% when it grew up to be
10-19 years old and about 20% at ages 20-29 years old. These proportions are larger than those
of previous cohorts and following one (1990-1999).

Figure 1: Share of the cohort in overall population at various age-groups

The extent of labor market insertion of this “youth bulge” has been an issue of concern in much
of the research on Egypt. Assaad and Krafft (2013b) point to a general decline in employment
rates, an increase in unemployment rates and an increase in underemployment in general seen
through the rise of seasonal and part-time work. In a recent report by the World Bank (2014),
authors have that jobs creation did not grow in line with the economic performance of the country,
drawing particular attention to the fact that these jobs were “overwhelmingly” informal, where
they, as we do, define informality as the lack of contributions to social security (refer to Appendix
A.2 on the definition of informality and Appendix A.3 on Egypt’s social insurance system).
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In order to look at the evolution of informality at the time of the demographic boom, this research
relies on a dataset called the Egyptian Labor Market (Panel) Survey. It is conducted by the Eco-
nomic Research Forum (ERF) based in Cairo, Egypt, and in close collaboration with the Central
Agency for Public Mobilization and Statistics (CAPMAS) - the main government institution for
statistics in the country.

The survey has collected information on households and individuals at three sparse years over a
14-year period. The first round was in 1998, initially called the Egyptian Labor Market Survey
(ELMS), followed by one in 2006 and another 2012, both of which came be called the Egyptian
Labor Market Panel Survey (ELMPS). The next scheduled round is in 2018. The pilot round
interviewed an initial group of 23,997 individuals in 4,816 households. The following rounds
interviewed three types of individuals: (1) those residing in households that appeared in the
previous survey round(s); (2) those residing in the so-called “split” households, meaning the sons,
daughters and others who split to create their own households, and finally; (3) those interviewed
from a “refresher” sample of households. With this survey design, the number of households and
individuals have consequently increased over time. Refer to Appendix A.1 for more information
on the survey.

Focusing on men of age 15-64 years old1 who are waged-workers, these three rounds of the ELMPS
tell us three important facts that the model in this paper takes into consideration, shown in Tables
1 and 2.

The first fact is that the government sector remains significant employer for waged-workers in
the economy. Distinguishing three types of employment sectors (government, private formal and
informal), the data shows that in 1998, 47% of waged-workers were in government - being the
largest employer then - dropping to 41% in 2006 and 33% in 2012.

This decrease is part of a long-term trend of government downsizing, essentially begun with the
Economic Reform and Structural Adjustment Programme of 1991. Funded by several international
organizations2, it came to alleviate the repercussions of the 1986-1990 period with the fall of
oil prices, rising inflation and increasing external debt. It restricted government expenditure in
particular, contributing to the end of the employment-guarantee program that was during the era
of President Gamal Abdul-Nasser (1950s) for university graduates. For more information historical
perspective, refer to a recent report by World Bank (2014).

The second fact is that overall informal employment expanded more than the private formal sector
in light of the weakening of government employment. The proportion of waged-workers informally
employed was 42% in 1998 and climbed to 52% in 2012. Note that we define informal employment
as the lack of contributions to social insurance, a question that is explicitly asked in the surveys.

1Women are excluded for two reasons: (1) they generally have very low participation rates, 20-25% throughout
the survey rounds, and; (2) their decision-making to enter the labor market is often different from the men’s. For
instance, women often enter either with a guaranteed formal job (often in the public sector) or they are often
observed as unpaid family workers, often at subsistence level. Egyptian women also tend to drop out of the labor
force after getting married and having children. Men, on the other hand, have relatively high participation rates,
around 80%, and they have a clear labor market attachment. Refer to Appendix (A.5) for men’s participation
rates.

2Mainly the International Monetary Fund (IMF), the World Bank (WB) and other donors such as the African
Development Bank (ADB)
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Formal private employment, on the other hand, increased as proportion of waged-workers from
11% to 15% in the period.

The third fact is that there are some education, age and cohort differences. The proportion of
government employment increases with education level for all years of the surveys. The informality,
by contrast, decreases with education level. However, it is important to note that even the better
educated were not spared from the rise of informal employment throughout the 14-year period
under consideration.

The data also shows that informal employment is much more prevalent among younger age-groups,
and that this prevalence has increased throughout the years. This remark also applies to the cohort
level. Younger cohorts have seen much higher informality rates, even at roughly similar age-groups.
For example, Table 2 shows that when the cohort born in the 1960s was in late-20 to late-30 years
old (1998), its overall informality was 36%. One cohort later, the one born in the 70s at roughly
similar ages had an informality rate of 53% (2006). These rises are seen across all education levels.
Workers of the 1980s cohort, though some were still in university at the time of the 2012 survey
also saw an even higher informality rate

Note that throughout the period under consideration participation rates were either stable or
increasing across age-groups and educational levels. This period also saw decreasing unemployment
rates, despite the fact that Egypt had also suffered some repercussions from the financial crisis
of 2009. This goes to show the importance of work among Egyptian men, be it in the formal
or informal sectors, especially that unemployment benefits are negligible and restrictive (refer to
Appendix (A.4) for more information on unemployment benefits)..
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Table 1: Proportion of waged-workers by sector, age-group and educational level (percentage)

1998 2006 2012
A. Overall

Government 47 41 33
Private formal 11 14 15
Informal 42 45 52

100 100 100

B. By broad education level

None
Government 28 25 18
Private formal 8 11 9
Informal 64 64 73

Elementary & middle school
Government 38 30 20
Private formal 10 13 14
Informal 52 57 66

General & vocational h.s.
Government 53.7 40 32
Private formal 12.7 14 15
Informal 33.6 46 53

Post-secondary, univ. & above
Government 75 65 55
Private formal 14 18 21
Informal 11 17 24

C. By age-group (years old)

20-29
Government 26 17 14
Private formal 13 15 15
Informal 61 68 71

30-39
Government 52 41 31
Private formal 14 18 19
Informal 34 41 50

40-49
Government 67 65.4 51
Private formal 11 13.2 16
Informal 22 22.4 33

50-59
Government 72 74 66
Private formal 7 11 12
Informal 21 16 22

Source: ELMPS Panel (1998-2012)
Note: The Government category includes both public administration and public enterprises. Notes on the education categories: (1) These categories are

observed for persons aged 10+ years old at the time of the survey; (2) The category of “None” under education levels includes those who are illiterate and those
who are literate but have no formal degree (fewer in general); (3) Post-secondary encompass institutions that offer post-secondary diplomas that still do not rise
to a Bachelor’s degree or more; (4) There are a few missing values for education for those employed, but they do not exceed 10 observations for each survey year.
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Table 2: Cross-sectional proportion of informal employment by cohort and education level for men
(in percent)

Cohort 1950-1959
1998 2006 2012

years old 39-48 47-56 53-62

Overall 23 20 26
By broad education level
None 46 40 51
Elementary & middle school 31 29 29
General & vocational high school 3 4 13
Post-secondary, university & above 4 2 6

Cohort 1960-1969
1998 2006 2012

years old 29-38 37-46 43-52
Overall 36 29 33
By broad education level
None 70 59 62
Elementary & middle school 43 35 41
General & vocational high school 23 19 23
Post-secondary, university & above 15 11 11

Cohort 1970-1979
1998 2006 2012

years old 19-28 27-36 33-42
Overall 68 53 48
By broad education level
None 87 83 78
Elementary & middle school 81 61 57
General & vocational high school 66 53 46
Post-secondary, university & above 28 22 21

Cohort 1980-1989*
1998 2006 2012

years old 9-18 17-26 23-32
Overall 95 81 69
By broad education level
None 96 89 91
Elementary & middle school 99 89 81
General & vocational high school 87 78 68
Post-secondary, university & above - 54 37

Source: ELMPS Panel (1998-2012)
* Employment and informality observations for the cohort of 1980-1989 are very few for the year 1998 as this cohort is still in its teenage years.

The proportions become more accurate in 2006 and mostly in 2012 when the majority of this cohort is absorbed into the labor market.
Refer to Table (??) for information on the education levels.

Survey data on real wages show that over the 14-year-period wages of formal private, government
and informal sectors have increased, in both mean and median, as shown in Table 3. There was
a peak for formal private wages in 2006 before a drop in 20123.

3Much for this is attributed to the effects of the financial crisis on the country. Yassine (2015) argues in her
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Figure (3) shows the unconditional distribution of formal private, government and informal wages
by survey year. There is a clear overlap between these distributions, which becomes closer in
2012. These wages, however, show increasing variance over the years with a longer right-tail for
government jobs and a longer left-hand tail for the informal sector (for more details on distributions
conditional on education level and age-group, refer to Appendix A.7).

Note that the official minimum wage in Egypt was hiked up from 700 Egyptian pounds in 2011 to
1,200 ($174) effective in January 2014, based on an eight-hour day, five-days-a-week work schedule.
For the purposes of the analysis period, the minimum wage should be taken as 700 Egyptian
pounds (L.E.) although it is scarcely implemented outside of the public sector, especially in rural
and non-metropolitan urban areas. Refer to World Bank (2014) for more details.

Table 3: Real net wages in Egyptian pounds (2012 prices)

1998 2006 2012
Formal private sector
Mean 1180 1758 1651

(944) (2796) (2215)
Median 917 1180 1083

Government sector
Mean 846 1618 1382

(669) (4118) 1499
Median 666 908 1003

Informal sector
Mean 709 864 967

(450) (1109) (823)
Median 609 721 809

Source: ELMPS Panel 1998-2012
Government sector includes government civil servant jobs at various ministries and institutions, as well as so-called public

enterprises, which includes, for instance, the Suez Canal Authority. However, the government sector, as all of the survey data,
exclude military personnel.
Notes (1) These are wages from primany jobs only. If we include all jobs (secondary for example) the means and medians increase

but not by a large amount. For example the mean for 1998 becomes 961.7 Egyptian pounds instead of 953 and the median goes
up to 735 pounds. Note (2): Some researchers have argued that informal wages may be understated because respondents may
have been worried about the affiliation of interviewers to government auditors. There is no way to really verify this, however.

There has been no evidence in the research on the extent of authority’s supervision of the informal
sector, on the probability (or cases) of being caught and shut down. One can argue that the
burgeoning of the informal sector is evidence to general tolerance of this sector.

However, recognizing the issue of informality, the Egyptian government introduced a labor law in
2003 (Law No. 12 of 2003) that granted employers more ease when it comes to hiring, firing and
contract duration. Effective in 2004, the law aimed at creating more dynamism in the market and
shifting labor from the informal to the formal. Assaad and Wahba (2015) argue that there has been
an increase in contracted jobs for regular waged workers, in non-agricultural sectors, in the short
period after the law, compared to the one before. However, using synthetic retrospective data

Ph.D. thesis that evidence of the effect of the 2009 global financial crisis on the labor market is far stronger than
the revolution of 2011 by the survey round of 2012.
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from the ELMPS 2006 and 2012, Langot and Yassine (2015) find that the law has had significant
positive effects on separation rate, increasing from about 0.8% in 2004 to about 1-1.2% in the
following years (before the global financial crisis). On the other hand, there were no significant
effects on job-finding rates.

As a final point of characterizing the labor market, Table 4 shows transition rates between survey
years, for the overall labor force and for that by education level. In line with the theoretical
framework presented in Section 2, we categorize waged-workers into three categories: government
workers, formal private workers and non-formal workers - where the latter is a combination of the
unemployed and informal waged workers. The table shows that:

1. It is very likely that a waged-worker remains in his state throughout the period, acknowledg-
ing of course that it is quite long. For instance, 94% of government workers in 1998 were still
in government in 2006, and 89% of government workers in 2006 were in government in 2012.
The proportion of staying in the same state increases with education level for government
and private formal, as would be expected - meaning the better educated the worker is, if he
is in one of these two sectors, the more likely he is to be in it in a later survey year. However,
the proportion of stayers has decreased in the two periods under consideration.

2. Transitioning to the government sector is generally low, but it increases with skill level.

3. The proportion of workers transitioning to the non-formal state from either government or
the private formal sector have increased in the second period. This is in line with our general
finding of increased informalization. For instance, 15% of those who were in the private
formal sector in 1998 were in the non-formal state in 2006. This proportion increased to
34% in the period 2006-2012. Increases are seen across all education levels.

Recognizing that the transition period in these tables is long, whereas a worker could have had
multiple transitions in between the two dates of each period, Assaad et al. (2016) used retrospective
data and constructed synthetic panels to look at transition rates between market states (using a
slightly different definition of informality), finding them to be low as well.
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Table 4: Proportion of male workers (15-64 years old) transitioning between labor market states,
by survey round (in percent)

Overall Education level
(1) (2) (3) (4)

1998 to 2006
Government - Government 94 93 88 92.3 97
Government - Private formal 3 3 5 4.4 1
Government - Non-formal 3 4 7 3.3 2

100 100 100 100 100

Private formal - Government 14 4 20 17.5 15
Private formal - Private formal 71 76 63 64.2 76
Private formal - non-formal 15 20 17 18.3 9

Non-formal - Government 11 4 11 13 25
Non-formal - Private formal 13 7 21 15 15
Non-formal - Non-formal 76 89 68 72 60

Overall Education level
(1) (2) (3) (4)

2006 to 2012
Government - Government 89 78 81 93 92
Government - Private formal 5 6 9 3 5
Government - Non-formal 6 16 10 4 3

Private formal - Government 16 6 12 19 20
Private formal - Private formal 50 49 44 48 57
Private formal - non-formal 34 45 44 33 23

Non-formal - Government 10 4 8 10.5 20
Non-formal - Private formal 13 8 11 15.3 17
Non-formal - Non-formal 77 88 81 74.2 63

Source: ELMPS Panel 1998-2012
Education level are defined as following: (1) No formal degree, which include those who are illiterate; (2) Elementary and middle school degrees;

(3) General and vocational high schools and finally; (4) Post-secondary, university and above which includes institutions that offer post-secondary
diplomas that still do not rise to a Bachelor’s degree or more
Government sector includes government civil servant jobs at various ministries and institutions, as well as so-called public enterprises, which

includes, for instance, the Suez Canal Authority. However, the government sector, as all of the survey data, exclude military personnel.
Note that these are people who were in the original state of formal, informal or unemployment in 1998 for the 1998-2006 transition, and 2006

for the 2006-2012 transition, and who were still in the labor force and within the working-age limit for the relevant period.
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2 Theoretical model

2.1 General set-up

Inspired by Acemoglu (2001) and Charlot et al. (2016), we think of an economy that produces
two intermediate goods, one requiring high-education labor and the other requiring low-education
labor4, excluding the use of capital. These two intermediate goods, then, feed into an aggregate
production function for a single consumption good. Moreover, each of these two intermediate
goods can be produced by two types of sectors, a formal private one and an informal one. The
firms within these sectors (the formal and informal), can offer high-education or low-education
jobs.

Labor comes from overlapping generations of working-age men living finite lives. All of these
workers participate in the labor market, entering the market with an initial (and unalterable)
education level. We do not model retirement choices, nor do we model initial or further education
choice. However, we assume that workers accumulate human capital through experience which
means productivity increases with age. Finally, we add an exogenous government sector that does
not feature into the production of the consumption good but that hires both kinds of workers,
and levies payroll taxes on wages and profit taxes on firms.

Every worker in this economy can be in one of three states at each point in time: (1) working
for the government sector; (2) working for the formal private sector; (3) being in the non-formal
state.

The non-formal state is one that combines both “home production” that being informally em-
ployed. We assume that the informal sector produces with decreasing returns and that it has
perfect competition, where wages equal the marginal productivity of labor.

We model the “non-formal state” as such for several reasons. First, unemployment is a rather
limited state in Egypt. It pays almost nothing in terms of compensation/benefits. Given the fact
that the sweeping majority of the Egyptian population cannot afford to earn nothing, it is difficult
to understand it without modeling family money (or non-labor income), which we deliberately
avoid. Second, this mixed-state allows us to include irregular workers, who are often working in
informal activities, and who spend some of their time in “home production” when not working
informally. Finally, this state could also accommodate the fact that many workers could register
as unemployed but still work informally due to the lack of unemployment benefits.

This model, therefore, has three levels of heterogeneity: (1) age of workers; (2) initial education;
(3) sectors of economic activity (government, formal private and informal and government). We
assume an education-segmented labor market, where firms offer jobs for certain education levels
but do not discriminate by age (and consequently productivity), as in Esteban-Pretel and Fujimoto
(2014).

The ultimate preference for each job seeker is a government job. Therefore, both formal private

4In fact, we could distinguish more than two skills, the effects of which would change only the formulation of
the aggregate production function of the consumption good.

10



workers and those in the non-formal state would search for a government job, which arrives at
an exogenous rate. Job-seekers, therefore, for the government sector are those in the non-formal
state and those working in the private sector.

In this model, the formal private sector has several constraints. The first is the existence of payroll
taxes on wages; the second is corporate tax on profits and the third is the existence of a fixed cost
upon entry that encompasses corruption and red tape.

These channels are not new, nor restrictive, in the literature. Ulyssea (2010), for instance, names
two reasons why informal sectors exist. The first is high costs of entry into the formal market
through fees, procedures and bureaucracy requirements, which is modeled in this paper. The
second is the cost of staying in the formal sector which include taxes and other regulation. We
share with Albrecht et al., Haanwinckel and Soares (2016) the Meghir et al. (2015) the introduction
of payroll taxes on wages, and in the latter paper also with corporate tax on profits, and with
Ulyssea (2010) and Acemoglu (2001) in the introduction of a fixed cost upon entry for formal firms.
These authors have also used other channels, such as minimum wage and severance packages, but
we find this less relevant for the case of Egypt.

Finally, to better replicate the Egyptian situation, we introduce sluggishness in vacancy creation,
following Coles and Kelishomi (2014), where vacancies, like unemployment, become state variables
instead of jump variables that adjust instantaneously with unemployment.

2.2 Timing of events

Due to the use of discrete time and the various angles of the model, we envision the timing of
events as follows:

Stage I: At the very beginning of the period, a new generation of workers enter into the
labor market (its level exogenous).

Stage II: For firm-worker matches from previous period (in the private formal sector), wages
are bargained over and production (i.e. employment relationship) begins. Since government
jobs are treated as exogenous, hiring and beginning of government-worker employment rela-
tionships occur instantaneously at this state goo.

Stage III: Firms invest in/post new vacancies.

Stage IV: At the very end of the period, three events occur. The first event is an exogenous
survival probability. Some workers that have lived throughout the present period die, and
some survive. The second event is the matching of workers with firms that have posted
vacancies for at least one period (i.e. from the beginning of the period) and the exogenous
arrival rate of government jobs for private formal workers. The third and final is an exogenous
job destruction rate for both existing jobs and unmatched vacancies.

Therefore, every agent and firm in this model has to endure a “state” for at least one period.
Although a firm can post a vacancy in Stage III of the period and get matched in Stage IV of the
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same period, the employment relationship would only begin in the following period. The stock of
workers in each of the three states can be measured at the beginning of each period. Furthermore,
we assume that new entrants begin at the non-formal market-state.

For simplicity, the equations presented below will have only the subscript of age, where a person
ages throughout time. This means that age and time are measured in the same units. Since the
labor market is fully segmented along the lines of education, we do not include the superscript of
education.

2.3 Demographics, effort, matching and vacancy creation

The economy is characterized by a continuum of workers of overlapping generations who are hand-
to-mouth consumers, infinitely lived and risk neutral, discounting the future at rate r > 0. Every
new generation of entrants into the labor force enter in the non-formal state first, for at least one
period.

At any point in time, the population of workers of a certain age a ∈ [0, A] and education level can
be expressed as:

Pa = Ga + Fa +Na (1)

where P denotes the total population of workers, G denotes the number of government workers,
F the formally employed in the private sector, N workers in the non-formal state5.

After a cohort is born, i.e. a ≥ 0, the total number its population evolves through time as the
following:

P ′a+1 =
∑

s∈{G,F,N}

xsa+1P
s
a (2)

where P ′ is the population of the next period, P s is the population in a certain state (i.e.
G, F and N) and xsa+1 is an exogenous, age-specific and state-specific s survival probability6.
While we do not explicitly express migration, x could implicitly include both death and net mi-
gration7. On the aggregate level, the evolution of the total population can be seen as: P ′ =
P0 +

∑A
a=1

∑
s∈{G,F,N} x

s
a+1P

s
a , where P0 is exogenous.

Workers search with an effort. We assume that both non-formal workers and private formal ones
devote maximal effort to searching for a government job, normalized to 1 for simplicity. The search

5Note that F0 = G0 = 0.
6Note that this equation, like the rest, is time and education-specific but for simplicity reasons we do not use

any superscript or subscript for them.
7While Egypt was a net immigrant country in the 1950s to the end of the 1960s, it has been a net emigrant

nation since then. This is affirmed through data from The World Bank’s database “Global Bilateral Migration”
and Egypt’s Central Agency For Population and Mobilization Statistics (CAPMAS).
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effort of the non-formal workers for the private formal job, denoted e, is therefore a choice variable
obtained through optimal maximization and is age-specific (and education-specific).

The effective number of job-seekers entering the matching function for private formal jobs is:

Ñ =
A−1∑
a=0

eaNa (3)

where a person of age A, i.e. exiting the labor market in the following period, no longer searches
for jobs.

The matching function and labor market tightness are expressed as follows:

M = M(V, Ñ) θ =
V

Ñ
(4)

where V stands for the number of vacancies8.

We define the job-finding rate and the vacancy-filling rates as the following:

M(V, Ñ)

Ñ
= M(θ, 1) ≡ λ (5)

M(V, Ñ)

V
= M(1, 1/θ) ≡ q (6)

Furthermore, we define the average effort in the economy as follows:

ē =
A−1∑
a=0

ea
Na

N
(7)

It follows that ēN = Ñ .The age-specific job-finding rate, where a = 0, 1...A− 1, becomes:

Ma

Na

=
e

ē

M

N
= eaλ (8)

where Ma = M(V, Ña).

We define an exogenous job-finding rate for government (λg). Moreover, we define a job destruction
(not separation) rate for the formal private sector (delta) and government (δg). These destruction

8We have a time-specific matching function to allow us the possibility of a matching function shift between
periods
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rates apply to both vacancy and filled positions. These private sector jobs can be destroyed at a
rate δ.

Sluggish vacancy creation has been discussed often in the context of testing the ability of matching
frictions to trace labor market flows, particularly at times of shocks. Fujita and Ramey (2007)
were among the first to argue for the role of sluggish vacancy creation and the propagation of
productivity shocks in tracing the dynamics of the labor market, introducing a sunk cost for
vacancy creation. Coles and Kelishomi (2014) have drawn on these ideas to match some of the facts
noted by Shimer (2005), treating vacancies as a state variable. We use the structure introduced
by Coles and Kelishomi (2014).

Assuming a fixed number of entrepreneurs9, B, at the aggregate level, each entrepreneur is faced
with a new “business opportunity” at the beginning of each period. This opportunity has a
cost (K) that is drawn randomly, at Stage III of our timeline, from a distribution with a cumu-
lative function H(.), where highly profitable opportunities correspond to low values of K. An
entrepreneur creates the vacancy as long as K ≤ V , where V is the value of a vacancy, defined in
a later section.

At the aggregate level, the number of new vacancies created in every period is:

I = B ·H(V) (9)

Therefore, one can describe the law of motion of vacancies as:

V ′ = (1− δ)
[
V −M︸ ︷︷ ︸
unmatched

+
A∑
a=1

[Fa(1− xfa+1)︸ ︷︷ ︸
non-surviving

+ Fax
f
a+1λ

g︸ ︷︷ ︸
leaving to gov

]]
+ I (10)

where V ′ denotes the number of vacancies at the beginning of the following period, which depends
on unmatched vacancies from the previous period (M is number of new matches), non-surviving
workers, workers who leave to the government sector and, finally, new vacancy creation I.

Equilibrium vacancy creation depends on the stock of intermediate vacancies because this is what
firms can see when they bargain for wages and when they value their future returns. Intermediate
vacancies and intermediate labor market tightness can be expressed as:

Vi = (1− δ)
[
V −M +

A∑
a=1

Fa(1− xfa+1(1− λg))
]

θi =
Vi

Ñ
(11)

The stock of workers in each state can be measured at the beginning of each period, following
the process of survival. We express the stock of workers in each period for the government sector,
private formal sector and non-formal state as the following, respectively:

9This could be changed to go in line with population growth. Nevertheless, our model does not feature
entrepreneurship and we do not delve into the creation of these entrepreneurial activities.
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G′a+1 = xga+1(1− δg)Ga︸ ︷︷ ︸
non-destoyed jobs

+ λg
[
xfa+1(1− δ)Fa + xna+1Na

]︸ ︷︷ ︸
matched from private formal & non-formal

(12)

F ′a+1 = xfa+1(1− δ)(1− λg)Fa︸ ︷︷ ︸
undestoyed & unmatched jobs

+ xna+1eaλNa︸ ︷︷ ︸
matched non-formal jobs

(13)

N ′a+1 = xna+1(1− eaλ− λg)Na︸ ︷︷ ︸
unmatched non-formal

+ xfa+1δFa︸ ︷︷ ︸
detroyed private formal jobs

+ xga+1δ
gGa︸ ︷︷ ︸

destroyed gov. jobs

(14)

Note that N0 = P0 is exogenous and that all of these stocks on conditional on survival probabilities.

2.4 Worker value functions

The value functions (looked at the beginning of each period) for government workers, private
formal and non-formal workers are expressed below, respectively,

Ga = wga + βxga+1

[
δgN ′a+1 + (1− δg)G ′a+1

]
0 < a < A (15)

Fa = wa − c+ βxfa+1

[
δN ′a+1 + (1− δ)[λgG ′a+1 + (1− λg)F ′a+1]

]
0 < a < A (16)

Na = max
ea

{
haw

i
a + (1− ha)za − ca(ea)− c

+ βxna+1

[
eaλF ′a+1 + λgG ′a+1 + (1− eaλ− λg)N ′a+1

]}
a < A

(17)

where β = 1
1+r

is the discount factor, w is the private-formal bargained wage, c is the cost of
maximal search effort that is normalized to one (a constant), wg is the government wage, h are
the hours spent in informal employment, earning wi, z is the value of leisure (since unemployment
benefits are negligible) and ca(ea) is the cost function of effort, which we allow to be age-specific.
We assume that the future value of a worker of age A is nil at any of the three states10. Note that
these equations, at the current period and the future, are valued at θi.

The optimal choice of effort for the non-formal worker (which is relative to the maximal effort
devoted for a vacancy in the government sector) is such that the marginal cost of effort equal to
the future returns from being in the private-formal sector compared to the non-formal state:

10This is an assumption also made by Esteban-Pretel and Fujimoto (2014) Menzio et al. (2013). Attributing
a terminal value complicates the analysis and would be ad-hoc in practice. Its accuracy would depends on an
in-depth understanding of the retirement system and benefits in Egypt, which is outside the scope of this research.
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c′a(ea) = βxna+1λ(F ′a+1 −N ′a+1) (18)

Note that Equation (17) also assumes that non-formal job-seekers cannot receive two offers at the
same time (from each or both sectors). This job-seeker essentially sends one application for a
vacancy during the period, and the first receives at most one application - an assumption also seen
in Chéron et al. (2013). This is not unrealistic if we consider a sufficiently short period of time,
and if we bear in mind the relatively stagnant Egyptian labor market (refer to Yassine (2015) and
Assaad et al. (2016)).

Finally, we assume that the acceptance rate of a job offer from the government or the private
formal sector is equal to 1. In order to better formalize the pecking order of jobs (government
then private formal sector then the non-formal state), we have impose the following two condition:

Ga ≥ Fa (19)

Fa ≥ Na (20)

Equation (19) implies that the government wage must be high enough to compensate net wage in
the private formal (deducting search cost), as well as future gains from being in the government
sector compared to the private formal and the non-formal, taking into account market-related
parameters. It can be re-expressed as follows:

wga + c− wa
≥

β

(
xfa+1λ

g(1− δ)
[
G ′a+1 −F ′a+1

]
+ xga+1δ

g[G ′a+1 −N ′a+1]

−xfa+1δ
[
F ′a+1 −N ′a+1

]
− xga+1G ′a+1 − x

f
a+1F ′a+1

) (21)

Similarly, Equation (20) also implies that the private-formal sector wage has to compensate for
the search cost and the loss of non-formal income, and the future benefits from being the sector
compared to others ones. It can be re-expressed as follows:

wa − hawia − (1− ha)za + ca(ea)

≥

β

(
(xfa+1δ + xna+1eaλ)[F ′a+1 −N ′a+1]− x

f
a+1λ

g(1− δ)[G ′a+1 −F ′a+1]

+xna+1λ
g[G ′a+1 −N ′a+1]− x

f
a+1F ′a+1 + xna+1N ′a+1

) (22)
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2.5 Firm value functions

Private formal firms, which are assumed to be one-worker firms here, open vacancies at the be-
ginning of each period. These opened vacancies are not age-specific.

The value of the firm with a filled position is the following:

Ja = πa + βxfa+1(1− δ)
[
λgV + (1− λg)J ′a+1

]
+ β(1− xfa+1)V (23)

where πa = (pya−wa(1 + τ))(1− τ c), τ being payroll tax and τ c being a corporate tax on profits.
A job becomes vacant if the worker does not survive due to survival probability or exiting the
labor market at maximum age A.

The value of a vacant position can be expressed as the following:

V = β(1− δ)
[
q
A−1∑
a=0

eaNa

Ñ
xna+1J ′a+1 + (1− q)V ′

]
(24)

Firms meet a worker of age a randomly, with a probability Na

N
. If this worker survives to the next

period, conditional on xna+1, the firm gets the value of a filled position J . If the firm does not
meet a worker then it will be vacant for the next period as well.

Consistent with the worker value functions, workers of age A will not be matched with any firm
if they are job-seekers.

Firms open vacancies as long as V ≥ K, the latter comes from a random draw.

2.6 Ex-post individual bargaining over wages

When vacancies and job seekers are matched at the very end of each period, they bargain over
the wages (which technically apply at the beginning of the following period when production
commences). We assume that wages in the private formal sector are determined through Nash
bargaining, which occurs every period since wages are time-dependent. These wages vary by skill,
by age and given each point. If the worker and firms are matching at the end of period (t − 1),
for example, then they bargain over wages that apply at the beginning of t such that:

wa = max

(
Fa −Na

)γ(
Ja − V

)1−γ

(25)

where γ is the bargaining power of worker. We assumed a free-entry condition V = K, where we
interpret K as a fixed cost upon entry and can be symbolic for the high corruption costs firms
must incur to be registered and to begin their businesses.
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The first order condition is the following:

Fa −Na =
γ

1− γ
Ja − V

(1 + τ)(1− τ c)
(26)

If we denote the Surplus generated from the matched job ss S, we can re-express Equation (26)
as the following:

Fa −Na = γ

[
Fa −Na +

Ja − V
(1 + τ)(1− τ c)︸ ︷︷ ︸
Sa

]
(27)

The equilibrium wage rule, using Equations (26) and (27), and assuming xna+1 = xfa+1 = xga+1 =
xa+1, solves the following:

wa =
γpya
1 + τ

+ (1− γ)[c+ Ωa] + βγxa+1eaλ
J ′a+1

(1 + τ)(1− τ c)

− βγ(1− xa+1(δ − eaλ))
V ′

(1 + τ)(1− τ c)
− γV

(1 + τ)(1− τ c)
+ βxa+1(1− γ)λg[G ′a+1 −N ′a+1]

(28)

2.7 The goods market

Akin to Acemoglu (2001), we think of an economy that produces an aggregate consumption good
from two intermediate goods. The price of the consumption good is normalized to unity. The two
intermediate goods are produced jointly by the private formal sector (F ) and non-formal sector
(N), similar to the set-up introduced by Charlot et al. (2016). Each of these two sectors produce
both a high-quality good and a low-quality good using high-skill, (h), and low-skill, (l), workers as
the only inputs. The government sector, G, does not contribute to the production of the aggregate
consumption good. However, it imposes both a payroll tax on workers’ wages (both private and
government) and a corporate/profits tax on firms, if they are engaged in formal activities.

The consumption good (Y ), which is treated as the numeraire, is assumed to be produced by a
profit-maximizing firm with a production function that has a constant elasticity of substitution
(CES) between its two main inputs (the intermediate goods in this case) at each point in time,
such that:

Y =

[
α(Y l)ρ + (1− α)(Y h)ρ

]1/ρ
(29)

where Y l and Y h denote the production of low and high-skill goods respectively, where α is a
shifter that determines the weight, or share, of each sector in the aggregate production function,
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α ∈ (0, 1), and finally where ρ is the substitution parameter, such that the elasticity of substitution
between these two inputs is σ = 1

1−ρ .

The prices of these intermediate goods equal their marginal productivity in the aggregate produc-
tion function, obtained through profit maximization at given input prices, and expressed as the
following:

pl = α(Y l)ρ−1Y 1−ρ (30)

ph = (1− α)(Y h)ρ−1Y 1−ρ (31)

The private sub-sectors’ total intermediate-good production is the sum of that coming from formal
activities and informal ones, which can be written as,

Y =
A∑
a=0

yaFa︸ ︷︷ ︸
formal activities

+
A∑
a=0

ψ(haNa)︸ ︷︷ ︸
informal activities

(32)

where formal firms within the sub-sector produce with a fixed coefficient technology that is depen-
dent on the productivity of the sub-sector, ya, which can be interpreted as productivity per worker
by age. Informal firms are assumed to operate in a fully-competitive market, with an aggregate
production function ψ that is increasing and strictly concave. We allow the productivity function
of the informal activities to be education-specific. The total number of people working informally
is hN where h is the exogenous proportion of non-formal workers N who dedicate their time to
informal labor. These informal workers are paid based on their marginal productivity such that,

wia = ψ′(haNa) (33)

2.8 Equilibrium conditions

An intertemporal equilibrium is characterized by the following:

• Effort ea maximizes the worker lifetime utility in the non-formal state as in equations (17)
and (18), upholding conditions (19) and (20) that are expanded in equations (21) and (22)
and using equations (15) and (16).

• The number of new matches M , the contact rate for the worker eaλ and for firm q satisfy the
matching technology in equations (4), (5), (8) and (6), with the definition equations (3) and
(7) and the law of motion of vacancies (10) and (11) and the laws of motions for non-formal
job seekers in equation (14) as well as government and private formal workers in equations
(12) and (13), respectively, given the overall population equations (1) and (2).
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• Vacancies are posted so as to maximize the value of a vacant position as in equation (24)
considering the value of a filled position in equation (23) and (25) and upholding the equation
(9) of new vacancies.

• Wages in the private formal sector, wa, are negotiated through Nash bargaining as in equation
(26), (27) and (28).

• Intermediate goods production Y by education level satisfy equation (32), which then de-
termine aggregate production in equation (29). The price of these goods are determined
through equations (30) and (31).

• Wages in the informal sector are determined through equation (33).

3 Numerical Analysis

Work-in-progress.
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Appendices

A On the data and motivating facts

A.1 Explaining the survey samples

A.1.1 Sampling process

The Egyptian Labor Market Survey (ELMS) of 1998 and its second and third rounds, the Egyptian
Labor Market Panel Surveys (ELMPS) of 2006 and 2012, rely in its samples on the master samples
of the Central Agency for Public Mobilization and Statistics (CAPMAS).

How the Master sample and survey samples were selected.....

The 1998 pilot round interviewed an initial group of 23,997 individuals in 4,816 households11.
The second and third rounds interviewed three types of individuals: (1) those residing in house-
holds that appeared in the previous survey round(s); (2) those residing in the so-called “split”
households, meaning the sons, daughters and others who split to create their own households, and
finally; (3) those interviewed from a “refresher” sample of households. With this survey design,
the number of households and individuals have consequently increased over time - Table (A1).

Table A1: Household numbers by survey round

1998 2006 2012
New Sample 4,816 2,498 2,000
Previous Sample 3,685 6,752
Split Sample 2,168 3,308

Total Households 4,816 8,351 12,060
Total Individuals 23,997 37,140 49,186

Source: Assaad and Krafft (2013a)
These household details are difficult to replicate through the dataset itself, particularly when it comes to split households.
The data presented here are taken from the field itself and not the public dataset.

A.1.2 Attrition in the Panel

A few words must be said here about attrition. Firstly, the original number of households that
were interviewed in 1998 was 5,000 households. Due to the loss of identification data at CAPMAS,
the data for 4,816 household were recovered, following some matching process and re-interviews.
This initial attrition is argued to be random, Barsoum (2007) and Assaad and Roushdy (2009).
Attrition in 2006 and 2012, however, were not random, as is the case in most longitudinal surveys

11In fact, this first survey initially targeted 5,000 households. It aimed at assessing the changes in the labor
market since the Labor Force Sample Survey (LFSS) of 1988 and its design replicated the latter. However, due
to identification code losses, only 4,816 households were recovered in the dataset. Refer to Appendix ?? for more
information.
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and is mainly due to not being able to locate and interview some individuals, with other reasons
as well such as dying or emigrating (either internationally or to areas that are not outside the
reach of the enumerators). This problem was corrected using attrition factors and sample weights
for all years in order to insure the representativeness of the panel. Refer to Assaad and Krafft
(2013a) for a more detailed explanation.

A.1.3 The Effects of the 2011 Revolution in the Data

The surveys ask individuals if their employment status (as well as other related questions) at the
time of the interview in 2012 is different from the one they had before the revolution. Only 139
individuals answered yes to this question, and a significant proportion of them remained employed,
but have quit their previous jobs voluntarily. This data suggests that the full-fledged economic
repercussions on employment of the revolution were not completely materialized at the time of the
survey round of 2012. Still, the analysis shown below excludes those who changed status - which
still does not change the results.

A.2 On the definition of informality

Informal employment is defined in this research as the lack of contribution to social insurance.
There are a number of reasons why we choose this definition of informality over other definitions,
particularly the lack of a work contract. Egyptian laws dictate that any formal work between
an employer and an employee be regulated by a work contract and followed by registration for
contributions to social security. Even the self-employed and employers, if their business is formally
registered are required to contribute to social security.

Authors such as Tansel et al. (2015) and Tansel and Ozdemir (2015) have chosen a definition
of informality of not having either a work contract and/or social contributions. Wahba (2009)
analyses the Egyptian labor market assuming these definitions separately. For the case of Egypt,
the choice of lack of social security is both practical and theoretical. From a practical perspective,
we find that data on social insurance in the surveys are coherent and match to a very large
extent the data on employment (a handfull of missing observation for those employed, in each of
the survey rounds). The same cannot be said about the data on work contracts, because there
are many missing observations, which some authors have interpreted as the lack of a contract
all-together.

Moreover, Egyptian laws dictate that the existence of a work contract necessitates a social security
contribution. We find in the data some individuals who have a contract but no social security, for
instance, casting doubt on the veracity of this reporting. Consequently, this research sticks to the
social security definition.

Finally one could argue that some of the employed individuals, particularly the less educated,
could not know whether they contribute or not to social security, but they would know if they
had signed a contract or not. Although this may be a valid reason for some, the social insurance
measure is more comprehensive and trust-worthy.
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A.3 Social insurance in Egypt

Egypt’s social security system dates back to 1975 when the country introduced an all-encompassing
system that includes both public and private sector workers. Public sector servants saw versions of
social security protection (namely old-age pension) from 1963, while professors and imams in Al-
Azhar University (for religious studies) enjoyed an earlier version of social protection dating back
to 1954. While the first pension systems were fully-funded, they have become now a pay-as-you-go
(PAYG) system.

The laws today cover four types of workers: (1) Law 79 of the year 1975 for waged workers, in both
public and private sectors; (2) Law 108 of the year 1976 for employers and the self-employed; (3)
Law 50 of the year 1978 for Egyptians working abroad and, finally; (4) Law 112 of the year 1980
for all other workers not included the previous laws. These laws cover not only old-age pensions,
but also cases of handicap, pension for war survivors, sickness, maternity leave, work injuries and
also unemployment.

Law 79 of 1975 stipulates contribution obligations, from both employer and employee sides, on
both basic and variable wages, where variable wages include bonuses, incentives and other, as the
table shows below:

Table A2: Social security contributions in Egypt

Basic Wage Variable Wage Total
Employer contributions 26% 15% 41%
Employee contributions 14% 10% 24%
Total 40% 25%

The wage is covered with a certain maximum bound for both kinds of wages. The maximum for
the basic wage as of 2011 is 875 Egyptian pounds, and for the variable wage between 500 and 1050
Egyptian pounds. This means that the social security system in the country is regressive. There
are some safeguards put in place for low-income workers, where a worker whose average wage is
70 Egyptian pounds, for instance, gets his maximum pension raised to 140.

The eligibility criteria for pension due to old-age, disability and survivors of war is 60 years or
older provided 120 months (i.e. 10 years) of contributions, or 50 years and older provided 240
months (i.e. 20 years) of contributions. Finally, seeing that there are still other workers who may
not be eligible for this social security system, the Sadat Pension Plan insures some coverage for
them, and particularly for casual/irregular workers.

As for the social insurance covering the self-employed and employers, contributions are around
15% of monthly pay, and there is more flexibility on the maximum level of insured earnings. The
eligibility criteria, however, is higher in age (65 years or older with 10 years of contributions). For
more information on the system in general, refer to Selwaness (2012).

As of the latest publicly available Annual Report of the National Organization of Social Insurance
in Egypt (dating to 2009), there was a total of 5.6 million workers in the public sector that are
insured, and 10.7 million in the private, as Table (A3) shows below. At the time, the organization
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estimated a total of 5 million irregular and informal workers who had the right to pay for social
insurance but often times did not. The funds that cover the private sector have had deficits in flow
contributions and paid-out pensions, whereas the public sector fund has had surpluses. However,
the total number of insured is far higher in the private sector and has been increasing more rapidly.

The same report estimated an actuarial surplus for the public sector fund until the year 2030. The
same cannot be said about the private fund, although there was no mention of an actuarial study
for the fund.

Table A3: Basic statistics on Egypt’s pension flows (in million Egyptian pounts)

2005/2006 2006/2007 2007/2008 2008/2009
Public/Government sector
Contribution flows 10,315 11,558 17,749 21,159
Pension flows 10,213 11,079 12,614 14,067
Net flows 102 479 5,792 7,092

Insured (thousand persons) 5,047 5,656 5,664 6,676

Total current revenues 29,739 24,123 31,965 36,592
Total current expenses 29,739 24,123 31,965 36,592

Private sector
Contribution flows 7,564 8,826 9,173 10,670
Pension flows 12,865 13,397 15,169 17,406
Net flows -5,301 -4,571 -6,300 -6,736

Insured (thousand persons) 8,823 9,721 10,316 10,600

Total current revenues 26,907 26,018 19,961 23,675
Total current expenses 26,907 26,018 16,529 21,319

Source: of Social Insurance (2010)

A.4 Unemployment benefits in Egypt and the unemployed

Unemployment benefits in Egypt are stringent. They practically apply to persons who have been
laid off due to liquidation/bankruptcy of the formal firm or clear downsizing. The unemployed
must have been contributing to unemployment insurance (0.5% of gross salary on the part of the
employee and 2% on the part of the employer) for 12 months, continuous or intermittent, prior to
becoming unemployed, with the extra condition that the last three months are continuous (Law
no. 135 of 2010, section 4)12. Nothing in the law indicates the duration of these benefits. The
unemployment fund managed by the Ministry of Social Solidarity (moss.gov.eg) and is said to be
have been accumulating significant surpluses over the past few years.

12There is a dearth of information on unemployment benefits in Egypt in general, and it is ignored in most
analyses. The most accurate information can be found on the Egyptian information website rawateb.org in Arabic.
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Since the procedures of liquidation and consequent layoffs are extremely bureaucratic and discour-
aged, the number of people who become eligible is very small.

The unemployed in Egypt, as found in the surveys, tend to be young labor force entrants, just
coming out of high school or college, as shown in Figure (2). The only noticeable difference is the
fact that we see more among the unemployed those that are at the beginning of their 30s in 2012.

Figure 2: Distribution of age among the unemployed, by survey round

Source: ELMPS 1998-2012
Note: Sample weights are converted to integer frequency weights to conform to the histogram command. The
general shape of the histogram does not change when not applying these weights.

Data on the education level of the unemployed, as few as they may be in the surveys, show a
clear shift. Whereas the unemployed in 1998 were those predominantly with lower education
levels (elementary school and below), in 2006 it has become predominantly the higher educated
(vocational high school and above). In 2012, 34% of the unemployed were those with university
degrees, as shown in Talbe (A4).
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Table A4: Proportion of the unemployed by 8-category education levels and survey round

1998 2006 2013
Illiterate 0.02 0.03 0.07
Literate without diploma 0.45 0.04 0.02
Elementary school 0.24 0.11 0.05
Middle school 0.16 0.21 0.03
General high school 0.03 0.20 0.04
Vocational high school 0.07 0.31 0.38
Post-secondary institute 0.02 0.04 0.06
University & above 0.01 0.06 0.34
Total 1.0 1.0 1.0

A.5 Participation Rates

Egyptian men’s labor force participation has actually increased throughout the survey rounds,
from 75% in 1998 to 81% in 2012. As expected, those who are 20-29 years old, when education
decisions are still at play, have lower participation rates than others. Those who have an education
level of elementary and middle school have also lower participation rates mainly because they are
still at school and have not completed higher levels (most of them are less than 19 years old by each
survey round). This table illustrates the importance of finding a job for the sweeping majority of
Egyptians are other income sources are scarce.

Table A5: Cross-sectional participation rates for men (15-64 years old)

Participation rate Unemployment rate
1998 2006 2012 1998 2006 2012

By broad education level
None 90 91 90 2 0.5 1
Elementary & middle school 54 61 62 3 1 2
General & vocational high school 71 72 81 12 7 4
Post-secondary, university & above 91 91 92 7 9 7
Overall 75 78 81 6 4 4

By age group
20-29 71 80 82 13 10 8
30-39 99 97 99 2 2 2
40-49 97 98 98 1 1 1
50-59 90 91 91 1 1 1

Source: ELMPS Panel (1998-2012)
Note: on the education categories: (1) These categories are observed for persons aged 10+ years old at the time of the survey; (2) The category of “None”

under education levels includes those who are illiterate and those who are literate but have no formal degree (fewer in general); (3) Post-secondary encompass
institutions that offer post-secondary diplomas that still do not rise to a Bachelor’s degree or more; (4) There are a few missing values for education for those
employed, but they do not exceed 10 observations for each survey year.
Note: Survey weights are applied.
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A.6 Employment status

The data gives us four categories of employment status: (1) waged-worker, the focus of this article;
(2) employer; (3) self-employment and; (4) Unpaid family worker. We show them in the Table
below.

Table A6: Cross-sectional participation rates for men (15-64 years old)

1998 2006 2012
Waged-worker 73 67 73
Employer 11 16 12
Self-employed 9 9 10
Unpaid family worker 7 8 5

Source: ELMPS 1998-2012.
Note: Survey weights are applied.
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A.7 Wages by age-groups and education levels

Figure 3: Distribution of formal private, government and informal sector wages (logs of real
Egyptian pounds in 2012 prices)

Source: ELMPS 1998-2012
Government sector includes government civil servant jobs at various ministries and institutions, as well as so-
called public enterprises, which includes, for instance, the Suez Canal Authority. However, the government sector,
as all of the survey data, exclude military personnel.
Note: Sample weights are included as analytic weights to conform to the kernel density command. There no real
noticeable difference when applying and not applying the weights.
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Figure 4: Distribution of government wages by education levels for each survey year

Note: Sample weights are included as analytic weights to conform to the kernel density command. There are no
real noticeable difference when applying and not applying the weights.

Figure 5: Distribution of private formal wages by education levels for each survey year

Note: Sample weights are included as analytic weights to conform to the kernel density command. There are no
real noticeable difference when applying and not applying the weights.
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Figure 6: Distribution of informal wages by education levels for each survey year

Note: Sample weights are included as analytic weights to conform to the kernel density command. There are no
real noticeable difference when applying and not applying the weights.

Figure 7: Distribution of government wages by age-group (years old) for each survey year

Note: Sample weights are included as analytic weights to conform to the kernel density command. There are no
real noticeable difference when applying and not applying the weights.
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Figure 8: Distribution of private formal wages by age-group (years old) for each survey year

Note: Sample weights are included as analytic weights to conform to the kernel density command. There are no
real noticeable difference when applying and not applying the weights.

Figure 9: Distribution of informal wages by age-group (years old) for each survey year

Note: Sample weights are included as analytic weights to conform to the kernel density command. There are no
real noticeable difference when applying and not applying the weights.
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A.8 Egypt and migration

Egypt has been, from the end of the 1960s, a net emigrant country. Net migration, in absolute
numbers and relative to the size of the population, has increased over time. It is mostly male
emigration as the figures show in Table (A7). The majority have historically emigrated to the
Gulf countries (KSA, Kuwait, Qatar, Bahrain, UAE and Oman), as well as Libya (before the Arab
Spring) and Jordan.

Table A7: Egypt migration stock by year (in persons)

1960 1970 1980 1990 2000 2015*
Emigrants 173,976 395,501 1,030,182 1,908,182 2,267,586 3,245,374
% of population 0.6 1.1 2.4 3.4 3.3 3.5
Immigrants 212,353 198,606 185,738 173,687 162,444 491,643
Net Migration 38,377 -196,895 -844,444 -1,734,686 -2,105,142

Male Emigrants 93,023 238,803 719,44 1,453,852 1,689,994 -2,753,731
% of male population 0.7 1.4 3.3 5.1 4.9
Male Immigrants 110,878 104,271 98,097 91,907 86,474
Net Male Migration 17,855 -134,532 -621,647 -1,361,945 -1,603,520

Source: Global Bilateral Migration database, World Bank.
*Data from the International Organization for Migration (IOM), from the United Nations Department of Economic and Social Affairs (UN DESA).

In a relatively recent paper by David and Jarreau (2016), the authors use the panel surveys of the
ELMPS 1998-2006, to analyze the determinants of emigration. They divide these determinants
into household and individual levels. From the household level, they find that wealth and pre-
migration network increases the probability of sending a migrant abroad. This probability also
increases with the household size, the share of its working-age men and its dependency ratio
(defined as inactive to active members). They notice that the households with a migrant member
tend to have higher unemployment and informality rates. However, they find that the higher the
share of the unemployed in the household, the lower the migration propensity due to migration
costs. This effect is reversed when migration network increases.

On the individual level, and focusing only on men aged 16-60 years old, the authors find that
the higher the education of the person and the younger he is, the more likely he is to migrate.
The active population is also more likely to migrate, and in particular having a job dissuades an
individuals from migration. However, among those who have a job, informal workers are more
likely to migrate.

Finally, the authors go one step further and examine the effect of unobservables on the proba-
bility to migrate (and to find a formal job). Based on these unobservables, they find a slightly
different result. They argue that “unobserved determinants of wages correlate negatively with
those of employment of migration and emigration,” meaning that what determines wages (in the
unobservables) are not what determine employment and migration. The authors argue that one
explanation could be the increasing scarcity of formal jobs. Those who have invested their time
in upgrading their skills for formal jobs, for example, often find themselves without one, therefore
consider the alternative of migration.
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