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Abstract
The labor market in developing countries is remhltk&eterogeneous with a small productive
formal sector, enjoying high wages and attractimgleyment conditions and another large
informal sector with low productivity and volatilwages. The informal sector is particularly
diverse. In this paper we examine the heterogeméithe informal sector at regional level in
Colombia. In general, our findings suggest thatthbeoluntary and involuntary informal
employment co-exist by choice and as a resultlmfrlanarket segmentation. We also find that
there are striking differences in labor market elb#aristics between cities, in particular in the
traditional informal segment. In less developeiksithis segment represents roughly 70% of
informal total informal employment, while in morekloped cities it represents around 40%.
Regarding decomposition of the formal/informal wagg by groups of cities, the results show
that at the bottom of the distribution coefficiafitects explain most of the wage gap regardless
of the group of cities. This evidences the markakol segmentation at this point of the
distribution. Conversely, the positive wage gaghattop of the distribution is mainly explained
by characteristics effects in more developed citidsle in less developed cities the wage gap
declines to zero since the coefficient effects cengate the differential in characteristics in
favor of formal workers. These results indicate thbormal workers who are located at the top
of the distribution choose working in the infornsactor for the wage (and non-wage) benefits
that they would not have in such sector.

Keywords: Informality, local labor markets, quantile regies, selection bias, formal/informal
wage gap decomposition
JEL Classification: 017, J42, J31, C21
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1. Introduction

One of the features that stands out in developmuties is the great heterogeneity in
their urban labor markets. It is common to obséineecoexistence of a small productive
formal sector, which offers attractive labor coratis and relatively high wages, with a
large informal sector which uses unskilled laboithwow earnings and productivity,
and does not fully comply with established leggulations (Dickens and Lang, 1985;
Maloney, 1999 and 2004; Jitting and De Laigles@)9). Nevertheless, within this
large informal sector, there is a considerableeramf workers.

But why is there such diversity in the informal &€ Are there different kinds
of informal workers; ones who are voluntarily infwal and others who end up in this
sector because they do not have any other alteen&irm of employment? Is labor
informality a choice or the result of labor markegmentation?

The segmented labor markets theory considers irdiitynas a survival
alternative to escape involuntary unemploymentliose disadvantaged or rationed out
of formal employment opportunities (Dickens and ¢,ah985). The result is a dualism
in earnings for individuals with similar charactitcs which depend on the sector in
which they work. In the formal sector there ar@inal markets that constrain the labor
supply and produce high wages, while in the infdreegtor there is no institutional or
efficiency-wage basis that regulates the wageadtition the few entry barriers and an
abundant supply of unskilled workers lead to lowges Thus, wages depend on the
sector in which workers are employed and not oir gkéls per se(Uribeet al, 2007).

On the contrary, the orthodox neoclassical viewth® human capital theory
postulates that, like in any another market, pflieribility and free labor mobility lead
to a full employment equilibrium with equal remuagon for the same kind of work
(De Soto, 1987; Saavedra and Chong, 1999; Malot@g9). Due to this competitive
market framework, being part of the informal seatesly be a desirable choice for
workers and firms, as it is based on the privat-benefit calculations of belonging to
the sector. Being informal can have desirable nagew features and therefore
individuals maximize their utility rather than theearnings. Alternatively, certain
workers have a comparative advantage in the infos@etor that they would not have
in the formal sector (Gindling, 1991).

These two polarized views can be combined if thf@rmal sector is very
heterogeneous and contains elements of each szenamely if the informal sector has

its own internal duality. Recent literature hasogpuzed the existence of “upper” and
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“lower” tiers or “voluntary” and “involuntary” enyr of informal employees or firms
(Fields, 1990 and 2005; Cunningham and Maloney120aloney, 2004). In such a
scenario the upper-tier employees are those whedwetarily informal because, given
their specific characteristics, they expect to eaore than they would in the formal
sector. On the contrary, the lower-tier employeesthose disadvantaged workers that
see informality as a last resort.

Nevertheless, from the empirical stance this mecent view on dualism within
the informal sector has not been satisfactory éckdtor example, Magnac (1991) when
testing for competitiveness or segmentation in ldi®r market of Colombia in the
1980’s, found evidence of a competitive labor marteucture. Similarly, Gindling
(1991) and Pratap and Quintin (2006) found evidesfceegmentation in Costa Rica
and of a competitive structure in Argentina, resipety. However, in all the above
papers the authors assume homogeneity of the iafos@ctor, thus limiting their
analysis.

Among the few studies that have tried to modelhbgerogeneous structure of
the informal sector, we can list Cunningham andadviay (2001), and Ginther and
Launov (2012). The former model the informal seetsra mixture of “upper-tier” and
“lower-tier” enterprises and using econometric tegbes of factor and cluster analysis
they allow for the segmentation of the market. Hesve despite finding evidence of
segmentation, Cunningham and Maloney (2001) coresidenly informal firms, so that
the alternative of being a formal firm does notséxn their model. Further, they do not
take into account the selection bias induced bytyppe of employment decision of
individuals.

The work of Glunther and Launov (2012) analyzespbssible heterogeneous
structure of the informal sector, estimating a ténmixture model which allows
determining the number and size of segments thatlammpose the informal sector.
This model uses minimal priori assumptions to determine the segments and proaides
new method to identify the size of voluntary andifovoluntary employment in the
informal sector. The empirical analysis uses daimfthe Ivory Coast at the end of the
1990s. Among their findings, the authors report tha informal sector consists of two
segments: a high-paid and a low-paid segment. &y found that 45% of informal
employment is not voluntary and is mainly locatedhe lower-paid informal segment,
while the remaining 55% of informal employment isluntary and is situated in the

higher-paid informal segment.



In this paper we analyze the heterogeneity ofitifi@mal sector decomposing
the wage differential between the formal and infarmeector throughout the entire
distribution of wages. This methodology is concefiyu similar to Guinther and
Launov’s (2012) approach, except it accounts fawder variety of informal employees
as well as formal ones. Our method advances betandtudies based on the workers’
mean-earnings which are incapable of distinguishindpere are different behaviors
throughout the entire distribution of wages.

Our research focuses on the regional labor marnketSolombia. Given the
geographic, demographic, social conditions and @won dynamics, Colombia
provides rich evidence from a large, heterogen@afasmal sector. Furthermore, there
are marked differences in the structures and dycsmi the local labor markets. In
Colombia roughly six out of ten employees workhe tnformal sectdrand cities such
as Cucuta or Monteria have informality rates ofiab75%. Others such as Medellin or
Bogota, have rates of about 50% (Garcia, 2011;i§#012).

In order to analyze the different motivations tnjthe informal sector we
decompose the formal/informal wage gap. Such deositipn allows us to distinguish
what proportion of the wage gap is due to diffeemna prices related to individual
characteristics and what proportion is due to dtarsstics which differ between the
formal and informal sector. If the wage gap is rhaattributable to the first factor it
indicates that individuals in the informal sectarreless because they get lower returns
for their skills and therefore they are part of theadvantaged sector of a segmented
market. On the other hand, if the wage gap is prlynexplained by the second factor,
the labor segmentation is not as strong as intllbgeacase and the differences in wages
between sectors are due to differences in endovambmnthis latter situation, being an
informal worker is a choice, because these indafglcan get non-wage benefits or earn
more than they would not earn in the formal sector.

To carry out the decomposition, we estimate eamfagctions for informal and
formal workers using quantile regression taking iatcount the possibility of self-
selection into those sectors. We follow the metbbiMlachado and Mata (2005) and the
extension proposed by Albrecht, Vuuren and Vron2009) to account for selection,
which is based on Buchinsky (1998) who uses semarpatric methods.

! According to International Labor Organization (IL@011) estimates, Colombia is the fourth country
with the highest informality rate in South Ameriafter Paraguay (70.4%), Pera (70.3%) and Bolivia
(69.5%).



Following this introduction, Section 2 proceedshailhe description of the data. In
Section 3 we discuss the estimation procedure.id®eet describes the empirical

findings, and finally conclusions are drawn in $@tb.

2. Data and descriptive evidence

The data used in this paper come from the Greagtated Household Survey (GIHS)
for 2009, carried out by the National AdministratiGtatistics Department (DANE).
This cross-section survey has information at mdaata level on labor force,

unemployment and informality of thirteen major Qulman cities and their

metropolitan areas.

The sample considered in this work is composedhdif/iduals between 12 and
65 years old and we further excluded agriculturekexs. Our final sample is composed
of 62,278 individual$. The main variable of analysis is the real hourhge, computed
as the monthly wage divided by the effective numbkhours worked during that
month and adjusted for the price level using thesamer price index (base year 2008)
of each city as deflatdr.

As regards informality, we define informal workes those workers who are
not covered by the social security system. Moreipedy, informal workers are those
workers who are not covered by the health insuramckthe pension system. Applying
this condition, we have 36,293 (58.3%) formal weoskand 25,985 (41.7%) informal
workers. In Table 1, we give some descriptive stias for the key variables for formal

and informal workers.

2 Namely, Barranquilla, Bogota, Bucaramanga, Cadirt&yena, Cucuta, Ibagué, Manizales, Medellin,
Monteria, Pasto, Pereira, and Villavicencio. Themdropolitan areas represent 45% of total popuiatio
and about 60% of urban population according to ZB@pulation Census.

% Note that we excluded government employees, erepdognd self-employed. Given this exclusion the
informality rate may differ from that reported HyQ.

* Consumer price indices for the biggest cities @o@bia were obtained from DANE. Since each one of
these cities is the core of a metropolitan areaap@ied the consumer prices index of the cityhe t
whole metropolitan area. To Ibagué the consumeeprindex is no calculated by DANE, so we decided
to use the consumer prices index of Pereira gillenstmilarities in population and social and cutur
characteristics, as well as proximity between the#ges.

5



Table 1.Descriptive statistics

Formal Informal
Total

workers  workers
Real hourly wage 3269.2 2311.9 2927.4
Age (years) 34.3 32.9 33.8
Education (years) 11.0 8.6 10.2
Tenure at job (years) 4.7 2.8 4.0
Education levels
Less than primary 0.3 1.6 0.8
Primary 24.4 49.7 334
Secondary 37.6 32.7 35.9
Tertiary 37.7 16.0 29.9
Male 55.6 48.7 53.1
Head of household 43.0 35.4 40.3
Married 53.5 46.1 50.8
Firm size
1 - 10 employees 17.9 76.6 38.9
11 — 50 employees 22.3 141 19.3
More than 51 employees 59.8 9.3 41.8
Sample size 36,293 25,985 62,278

Note: We used person sampling weight availablehérdatabase. The wages are in
Colombian pesos (in December 2009 the exchangemate2935 Colombian pesos
per euro).

As can be seen from Table 1, the average wage afoamgl workers is higher
than the corresponding average among informal wsrka& formal worker earns on
average 30% more than an informal worker. In teofrthe variables that we can use to
explain variation in wages, there are also someoitapt differences between kinds of
employees. Formal workers have on average simgarthan informal workers, and
years of tenure at job are higher for formal woskéran informal workers. Turning to
education we can see that formal workers are ciemsig more educated than informal.
The informal sector has a higher percentage oWviddals with primary and less than
primary education (51%), while the formal sectos leamuch higher percentage of
individuals with secondary and tertiary educati@b.8%). As regards other personal
characteristics, we can see that the informal wsrkee less likely being men, head of
household and married than formal workers. Finaiifgrmal workers are more likely
to work in firms between 1 and 10 employees (77%#)jle formal workers are

employed in firms of more than 51 employees (60%).



Figure 1 depicts the estimated kernel densitigsrofial’s and informal’s wages.
Wage disparities between sectors are clearly @sias wage distribution for formal
workers is shifted to the right. The distributiohformal and informal sector wage and
wage gap between sectors by quantile, i.e., therdifce in log wages between formal
workers and informal workers at each quantile dfirtirespective distributions, is
plotted in Figure 2. We can see that wage diffeaébetween sectors is positive along
the whole wage distribution with a large wage gaiiiw low-paid occupations. Its size
ranges between 54% at the bottom end of the disitoitb to 30% at the median, then
increasing to roughly 39% at the top end of therithstion. There are marked
differences between formal and informal workerseesgly within low-paid and high-
paid occupations, which may be due to very diffetemman capital endowments and

job opportunities in these points of the earninig&rithution.

Figure 1. Kernel density of log real hourly wage by formatianformal sector
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Figure 2. Wage differentials between formal and informal seower different

quantiles of the wage distribution
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At the city level we can see that there are alsitpe wage differences between
sectors along the whole distribution and thereddiiferent patterns between cities (see
Figure Al in the Appendix). Pasto, Monteria andt&gena present the largest wage
gaps, with particularly large wage gap within loaigp occupations. The common
characteristic in these cities is that they preghat highest levels of informality in
Colombia (see Table Al in the Appendix) and theeefthere is an important
heterogeneity of employments and workers in thermél sector. In these cities the
relative abundance of informal jobs is an importdaterminant to join the informal
sector. Turning to the biggest and most develojigescsuch as Bogota, Medellin, and
Cali, we can see that the wages differentials betvgectors are smaller than in the first
cities.

In order to simplify the presentation of the reswdt the empirical exercise we
define three groups of cities. In the following 8@t we describe these groups and

present some descriptive statistics of their labarkets.

2.1 Group of cities and their labor markets
We have divided the total sample into three sulgsoof cities corresponding to a
group of central and more developed cities, an@rotivo groups of peripheral cities
which present a significant informal sector.

In the first group of cities (Group 1) are incldd®ogota, Medellin, Cali,
Bucaramanga, Manizales, Pereira and lbagué. Thispgis composed of the largest

industrial and the most dynamic cities in Colomkaad they form the core of the




country’s economic activity. These cities repres@® of the national territory and

according to the 2005 Population Census they cdrated around 45% of urban

population. In terms of economic activity the regitormed among Bogota, Cali,

Medellin and Bucaramanga account for 70% of ColambGDP at the department
level >® Figure 3 shows the spatial distribution of the @BP per capita at department
level in 2009’ Overall, it can be seen that excluding the mirdegartments (Arauca,

Casanare and Meta have the largest oil fieldserncthuntry and they account for 6% of
Colombian GDP in 2009) the highest levels of GDPgagpita are in the central region.
It is also worth to highlight that the ranking opeed by these cities in terms of their
degree of informality has been relatively stabl¢hia time. In this respect, Garcia (2008
and 2011) and Galvis (2012) from a regional perspediave found that these cities
show consistently lower informality levels comparito those cities out of this region

(see Figure 4).

As regards the second group of cities (Groupt2$, composed by Barranquilla
and Cartagena. Although these cities are amonmtst urbanized cities and present an
important economic dynamic (see Figure 3), theurigt and export vocation make
them different from other cities. In these cities bbcated the main ports of the country
and have an important industrial cluster associatgth the petrochemical-plastic
sector® Nevertheless, their socioeconomic and labor mariktators are unfavorable.
These cities show one of the highest poverty, iaktyuand informality levels among
the main cities of Colombia (Bonilla, 2008; GalvZ§09). As can be seen from Figures
4 and 5, Cartagena and Barranquilla along with Moatand Cudcuta, present the
highest levels of Unsatisfied Basic Needs (UBN)wa# as of informality. The tourist
vocation of the Caribbean region and the relatively capacity to create jobs in the

highly productive sectors (such as chemical, ptaatid petrochemical sectors), due to

® Colombia is made up of thirty-two departments &utjota, the Capital District. Departments are
country subdivisions similar to US states, are @@ certain degree of autonomy and each hasvits o
capital city.

® Galvis (2007) undertakes a study identifying theremic regions in Colombia at city level and ubes
bank deposits and the local tax collections peitaags measures of economic activity of the cities
(according to Bonet and Meisel (1999) there is aeatation between GDP and bank deposits of around
0.8). The author reports that the region formed ragniese cities account for 80% of total economic
activity of the country.

" A more relevant variable would be GDP per capitaigy level, but in Colombia this data is not
available.

8 In the industrial zone dflamonalin Cartagena is located the second oil refinerColombia which is
integrated with petrochemical, chemical and plastaustries. Barranquilla is highly specializedtive
food and beverages, chemicals, non-metallic minpratiucts and basic metallurgy sectors. A more
detailed economic characterization of Barranqualfed Cartagena can be found in Bonilla (2010) and
Acosta (2012), respectively.



these are mostly composed by big companies with bapital intensity and export
activities, have led to a process of tertiarizatwdrthe economy. The service sector has
little impact on the competitiveness of the othectsrs and generates a lot of jobs but
of low quality in terms of pay and working condit® (Bonet, 2005 and 2007; Bonilla,
2010; Cepeda, 2011; Acosta, 2012).

Figure 3. Real Gross Domestic Product (GDP) per capita aardegntal level, 2009
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Figure 4. Informality rate by city, 2009
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The third group of cities is composed by Cucutapnkéria, Pasto and
Villavicencio (Group 3) which are the most laggdiks,
their activities are very much influenced by agitiere, mining and commerce (see
Figure 3). Pasto and Cucuta are border citiesfitbieone shares border with Ecuador
and the second one with Venezuela, which is a camcharacteristic that can influence
the type of activity and the employment generatdzhve all those related with the
commerce (legal and illegal) and currency exchai@met, 2007; Garcia, 2005 and
2011). Villavicencio is the capital of the departihef Meta which currently has the
largest oil fields in the country (the departmehieta produce 47% of oil in Colombia
(DANE, 2011)) and along with Monteria are the calpiof the two main cattle farming
regions of the country and therefore their econemaee based mainly on these
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activities. Furthermore, these two regions are icemed conflict zones due to the
presence of paramilitaries, guerrillas and druffittang activities, which influence not
only the activity economic but also the social,ifpdl and cultural aspects of the
regions (Vilore de la Hoz, 2009; Sanchet al, 2012). Regarding informality, in
contrast to first group of cities, this group shathie highest informality levels being
Cducuta the one with the highest rate (77%) (sear€ig). According to Garcia (2008
and 2011) and Galvis (2012) informality is morevalent in less prosperous cities,
which are usually located on the periphery of tleeintry with less resources and

industrial developed than cities of the centehefcountry.

Figure 5. Percentage of Unsatisfied Basic Needs (UBN) by city

Colombia
Monteria
Cartagena
Cucuta
Barranquilla
Villavicencio
Ibagué
Medellin
Bucaramanga
Pasto
Cali
Pereira
Bogota

Manizales

0% 5% 10% 15% 20% 25% 30% 35%
Source: 2005 Population @enrsDANE

In Table 2 we show some descriptive statisticheflabor markets that form the
three groups of cities. As expected, there aregaehi percentage of informal wage
workers in the group of cities 2 and 3 (47 and 568épectively) than in the group 1
(35%). We also can see that the formal workera gasre than the informal workers,
and the differences are more severe in the groggies 2. While the wage differences
between sectors in the group of cities 1 is 26%thi@ group 2 and 3 the wage
differences are 37 and 34%, respectively.

Regarding education we can note that on averagdiffieeence between sectors
is higher in the group of cities 2 than in the ottweo groups of cities. By education
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levels we can see that the group of cities lessldped (Group 3) has a higher
percentage of informal workers with primary andslélsan primary education (56%)

than the group of cities more developed (53% inu@rd and 43% in Group 2), while

this two latter group has a higher percentage fofinal workers with tertiary education

(16 and 21%, respectively) than the former group%{l There are also striking

differences by education level in the formal seetomong group of cities. Interestingly,

around half of the formal workers in the group @friBbean coast cities (Group 2) have
tertiary education, while in the group of more deped cities (Group 1) this percentage
reaches barely 37%. The reason for these resulisbmassociated with higher degree
of industrial specialization that there is in Bawgailla and Cartagena. According to
Acosta (2012), these cities are among the mostajzed cities of Colombia and the

industrial sectors of chemicals, petrochemicalfben and plastic are leading such
specialization. These industries are technicallpnglex and therefore require highly
skilled labor. In this regards, Arango (2011), whindies the differences of main
variables of the labor markets of the major cibé€olombia in the period from 2001

to 2011, find that indeed Barranquilla and Cartagémong with Bogota) are cities

characterized by having the highest worker edunattes in Colombia.

Table 2.Descriptive statistics by groups of cities

Group 1 Group 2 Group 3
Formal Informal Formal Informal Formal Informal
Total Total Total
workers  workers workers  workers workers workers
Real hourly wage 3273.1 2408.5 2989.8 3240.8 A031.2688.0 2941.5 1946.7 2492.6
Age (years) 34.2 33.0 33.8 35.4 33.9 34.7 34.1 731 327
Education (years) 10.9 8.6 10.2 11.9 9.2 10.7 110. 8.1 9.4
Tenure at job (years) 1.9 1.4 1.8 2.2 1.7 2.0 19 14 1.6
Education levels
Less than primary 0.3 1.4 0.7 0.2 1.9 1.0 0.6 527 1.8
Primary 25.4 50.4 33.6 14.7 42.0 27.1 19.9 53.2 9.13
Secondary 37.1 32.1 35.4 39.5 35.3 37.6 45.4 8 33. 38.7
Tertiary 37.2 16.1 30.3 45.6 20.8 34.3 34.1 10.3 20.4
Male 55.1 48.3 52.9 62.0 46.2 54.8 53.4 54.2 53.8
Head of household 43.0 35.8 40.7 43.6 31.0 37.9 424 36.5 39.0
Married 52.3 45.7 50.1 64.8 49.9 58.0 56.4 456 0.15
Firm size
1 - 10 employees 18.5 77.3 37.7 9.0 67.3 35.7 8 20. 81l.1 55.7
11 — 50 employees 22.3 13.6 194 23.5 17.2 20.6 212 13.7 17.2
More than 51 employees 59.3 9.1 42.9 67.5 15.5 7 43. 57.1 5.2 27.1
Sample size 25,368 13,723 39,091 4394 3832 8226 5316 8430 14,961

Note: We used person sampling weight availabldéndatabase. The wages are in Colombian pesos ¢eniiber 2009 the exchange rate was 2935
Colombian pesos per euro).
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Another difference among group of cities can bentbin the firm size variable.
As can been seen from Table 2, in the group oé<ifl there is substantially a higher
proportion of informal workers carry out their atties in medium and large firms
(around 33%) than in the group of cities 1 and 3%2and 19%, respectively). This
difference can reflect the fact that in the forrgesup of cities there is a relative higher
share of informal workers in modern activities sashchemicals, petrochemicals and
plastic in which are cities have high specializatio

Figure 6 shows the distribution of informal sece&snployment across 2-digit
industries by group of cities. Most informal sectonployment is in the service sector
(around 80%), being the personal services and cooesectors where is concentrated
the greater share of informal employment. It isemairthy the case of the group of
Caribbean coast cities in which more than a thfrthimrmal workers are employed in
the personal services sector. This result refléiees marked influence of tourism
activities to the economy of this region. Withire timdustrial sector, overall, it can been
seen that the informal employment is in food andebeges and wearing apparel,
followed by furniture, leather and metal produdtsthis sector, the group of cities 3 has
a relatively higher proportion of informal employmean leather and wearing apparel
sectors, which can show the incidence of border @attle farming activities on the
productive structure of these cities. As noted,dbetoral composition of production of
cities is an important aspect to take into consitien in the explanation of informality

at regional level.
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Figure 6. Distribution of informal employment across indussri
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In order to measure the degree of modernity ofitfiermal sector for each
industry we calculate an index based on the looaitd size of firms where the worker
performs his activity. This measure is suggestedRagis and Stewart (1999) and they
argue that the modern informal segment is capit@rsive, usually larger in size,
dynamic in technology and often organized outstugrtowners’ home®.Hence, we
defined our measure of modernity of informal sedsrthe log ratio between the
number of workers perform their activity in entesps with more than 10 workers and
with a local fixed such as offices or plants butsade of the household, and the number
of workers perform their activity in enterprisestwilO or fewer workers and located in
the household, without local fixed or outside ofoffice or plant (such as kiosks,

vehicles, among others). We calculated this indexéch 2-digit industry and city.

° See Moreno-Monrogt al, (2012) for an application of this index for these of India.
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Figure 7 displays the distribution of informal emwyinent across modernity
guartiles for the total sample and by group ofsitiAs shown in figure less than 6% of
informal employment in Colombia is in sectors ire ttop quartile of the modernity
index distribution, that is, where the majoritywdérkers perform their activity in large
firms and with a fixed location. In fact, more thiaalf of informal employment (52%)
remains in the most traditional activities. By gooaf cities the results show that more
developed cities (Group 1 and 2) have higher degfregodernity of the informal sector
than less developed cities (Group 3). By contr@astexpected, in less developed cities

most of informal employment is in less modern arabsttraditional activities (79%).

Figure 7.Informal sector employment by modernity quartile
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Interestingly from Figure 7, we can also nibtat there is a difference of 5
percentage points in the top quartile of the matieindex distribution between the
group of cities 1 and 2. This result can indicdtat tin the latter group the modern
informal segment has a higher size than in the éorgnoup. In Figure 8 we show the
size of modern informal segment by each city calad as the share of informal
industrial employment in relatively modern indussti As can be seen from data in
figure, Barranquilla and Cartagena present the dsglshare of informal modern
employment, around 31%. This higher size of the enodnformal segment in these

cities may be associated with the cluster of ptaatid petrochemical activities which
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generate important productive linkage (DNP, 200@osa, 2012§° According to Ranis
and Stewart (1999) higher intermediate linkageg. (#rough subcontracting) between

the formal and informal sector in the most produet@nd moderns sectors can lead to

the expansion of the modern informal segniént.

Figure 8. Share of informal industrial employment in relatjve
modern industries
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Note: The relaty modern industries are those with an index alibe
average indexmafdernity.

Turning now to the wage gap between sectors, inrgi@ we present this at
each quantile of their respective distributionsdogups of cities. From the figure we
can see that the wage differentials between thendbrand informal sector are

considerably lower in the group of cites 1, aboVe aa the bottom end of the

19 According to Bonilla (2010) and Acosta (2012) #eetors of chemicals, petrochemicals and plastics

have an important contribution to the value addetiese cities.
™ In fact, in the group of cities 3 the sectors lsémicals and plastics have the highest index oferoty

(see Figure A2 in the Appendix)
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distribution. Interestingly, it can also note tiia@ wage differential at the bottom of the
distribution is higher in the group of cities 2 thgroup 3. This result can be due to the
strong influence of personal services activitiesoamted with the tourism in the
Caribbean coast cities, the majority of which anéorimal activities of very low

qualifications and wages.

Figure 8. Wage differentials between formal and informal secwer different
guantiles of the wage distribution by group ofesti
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3. Estimation procedure

In order to determine what factors influence thegevayap between the formal and
informal sector taking into account the heteroggnef workers along of the
distribution, as well as the differences that caistebetween groups of cities, we make
use of the quantile decomposition methodology. Qlgamegression methods are
particularly useful to analyze the decompositiorihaf wages gap at different points of
the distribution in situations where disparities &rge, as is the case of a country like
Colombia (Bonilla, 2008 and 2009). Furthermores timethodology allows takes into
account the wage heterogeneity between group ofichahls and the different impact
that could have the determinants of wages and tiggs by type of employment at
different points of the distribution (Machado andhatisl, 2005). Thus, the results are
more complete than those obtained by OLS.
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The decomposition methods have been extensively tcs@analyze the gender
and union wage gap, and temporal change in Walgerecent years this approach also
has been used to study the wage differences by(Bagsheli and Porzecanski, 2011),
ethnicity (Atal et al, 2009), native/immigrant (Siméet al., 2008; Nicodemo and
Ramos, 2012) and type of workers such as privadifpLucifora and Meurs, 2006;
Bargain and Melly, 2008), full/part-time (HardoydaBchone, 2006; Wahlberg, 2008),
permanent/temporary (Bosio, 2009; Comi and Grass2®09) and formal/informal
(Bargain and Kwenda, 2010; Arabsheibani and Stari/ER).

We now present a brief description of the estinmapoocedure of the Machado
and Mata decomposition with sample selection anjast. We follow the adaptation of
the Machado-Mata procedure introduced by Albresthdal (2009) based on Buchinsky
(1998), which is a non-parametric method to accofamt selection for quantile
regression.

In our analysis, the potential selection biashia éstimation of wage equations
may result from a self-selection of individualsardifferent employment types: formal
or informal. There are several observable and wrebble factors which may affect
whether a worker is part of the formal or infornssctor. In order to correct this
selection bias, as a first step we could follow khean (1979) and estimate a probit
model to calculate the probabilities of workersngein the formal and informal sector.
However, the methodology proposed by Buchinsky 8)98oes not impose the
restriction of normality and instead uses a semaup@tric method developed by
Ichimura (1993), which makes no assumptions aliwudistribution of the residuals.

Following Buchinsky (1998), we thus lgtbe the variable that indicates the
sector in which worker is employed and takes the values: 1 for the in&bramd O for
the formal. For this binary model we have the fwilog equation for the latent or index

variable:

I =zy+v, (1)
where z is a set of observable characteristics that infleethe probability that a worker
I is employed in the informal sector; apds a vector of coefficients to estimate. The
employment sector is determined by:

| _{1 if 1°>0

2
0ifl <0 @)

12 A more detail literature review of this methodojazan be found in Fortiat al (2011)
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Now, let X. . and X

inf

be the stochastic vectors of characteristicsrftarmal {nf) and

for

formal (for) workers which have distribution functio®, andG,_, respectively. The

realizations of these stochastic vectors are giwenx,, and x,,. The endogenous

for *

variable that represents the log wagé/js for the group of informal workers anyg,
for the group of formal workers and have uncondgiodistribution functionsk, and

F, . respectively. The quantile regression can beevritor each sector as:

Qs (Yior | Xior = %) = % B (6) 3)

and

Qs (Yo | Xur = %)= % 8" (6), 4)
where Q,(Y| X= X is the conditional quantile a#" quantile. The Machado-Mata
procedure consists in generating a random sam@aem from a uniform distribution
u[0,1]:u,u,,...,u,, and calculating the conditional quantile regmsdior each group
which yieldsm estimates of the quantile regression coefficigfits(u_) and 3™ (u_).
Then we use the estimated result and a random eaofipgizem of the vectors of

covariates to predict simulated values of bofh, = X, B (u) and the counterfactual

wage distributiony,, = %, 8 (u), that is, the wage distribution of the informettor

resulting from assigning the returns of the formsattor but keeping the observed
characteristics of the informal sector unalteretiese steps are repeatedtimes.

Finally, the difference between the log wages offal workers and the log wage given

in the counterfactual distribution at ti#& quantile can be decomposed as:

QoY | X = %)= QY | % = 76)=| QURA™ (W= QxB™ (W]

characteristics effects

(5)
1Q &y B W)~ Q% 8" (W) ]

coefficient effects

The first term of the right hand side of expresg@refers to the characteristics

effects. This term shows the contribution of théfedences in the distribution of

endowments between formal and informal workerd@owage gap at thé" quantile.

The second term computes the counterfactual valubeowage gap if the informal
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workers retained their observed characteristicsware paid for them like the formal
workers. This term represent the coefficient efetWe use a bootstrap procedure to
estimate standard errors for the reported comperarhe decomposition.

Since we only observe the wages of those workdrs actually work in the
informal or formal sector, these workers are natdrandomly from the distribution of
individuals and therefore there can be a selediias when we estimate the wage
equations. Consequently, in order to correct féecd®n and to get unbiased estimates

of fBin the quantile wage equations, Buchinsky (1998ppses to introduce an extra
term in the quantile regressions, namely,

Q (Yo | Z= 2= %, 8" (0)+ b(zy) (6)
and

Q (Y 1 2= 2= %, 8" (©)+ h(zy). (7)

The vectorZ includes also the set of observable charactesishat influence

wages (i.e., thX’s), but for identificationZ must contain at least one variable that is not
included inX and should be uncorrelated with the log wage. t€h@ h,(zy) plays the
same role as Mill's ratio in the usual Heckman @Qprocedure, but it is quantile-
specific and more general so as not assume noymBlichinsky (1998) suggests the

following power series approximation to the tey{z y)
-~ K i a
h(2y) =2 (A(E+6 2)) 5.8, (8)
k=1

where A()] represents the usual inverse Mill's ratios, apchnd & are scaling
parameters which are estimates of the constanskp@ coefficients from the probit
regression of; on the indexz y .

In order to estimate the coefficiepts equation (1), Buchinsky (1998) proposes

to use the semi-parametric least-squares (SLS)adgbhoposed by Ichimura (1993).
Since we estimate a semi-parametric sample setentmdel, the intercept in the wage

equation is not identified. Whek1 in equation (8)9,(6)is equal to one and therefore
it cannot be separately identified from the constamm in £(6). To identify the

constant term in the wage equation, we first rentbed=1 term from the power series
expansion and estimate the resulting quantile maahel then we estimate the constant
term in the wage equation without adjusting foresBbn by using a subsample of

observations such that the probability of informattor participation is close to one.
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In summary, the extension of the Machado-Mata réalyo to adjust for
selection proposed by Albrecét al. (2009) is the following:

1. Estimatey using a semi-parametric least-squares (SLS) mdtbbanura, 1993).

2. Sampleu from a standard uniform distribution.
3. Compute3™ (u) and 3 (u) using the Buchinsky technique.

4. Samplex  andx,, from the empirical distributiomﬁxmf andéxfm, respectively.

for
5. Computey,, =X, B (U and ¥, =% B (u).
6. Repeat steps 2 —rBtimes.™

7. Compare the simulated distributions to decompose dktimated wage gap

between sectors.

4. Results

In this section we present the results of the dleanecomposition formal/informal
wage gap. The conditional quantile regression aroproposed by Machado and
Mata (2005) allows decomposing the difference betw¢he formal and informal
workers log wage distributions and identifying howch of the wage gap estimated at
different quantiles of the wage distribution can h#ributed to differences in
characteristics and how much can be attributed itierences in returns to those
characteristics.

4.1 SLS estimation and the quantile regression mokse

As mentioned in Section 3, in the first step weneste the semi-parametric least
squares (SLS) model for the probability of beinfpimal, and in the second step we
estimate the quantile regression models for theewaguation including the power
series expansion to deal with selection. In botd frobability and the quantile
regression models we included variables for edandgvels, gender, and dummies for
size of firm, industry and occupation. In orderidentify the probability models we
included variables for presence of children betw@eand 12 years old at home,
presence of other relatives working as formal wiekéhe average number of years of
education of members of the household as a meaétine educational environment of
the household, if the individual is head of houdélremd marital status. Table 2 shows

13 Our estimations are based mr1000.
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results for the probit and SLS probability modeais the total sample and by group of

cities.

In order to test if in effect the probability okibg informal relies on the

normality assumption for the residuals, we perfatraeHausman test. As pointed out
by Buchinsky (1998), the SLS estimate is consishelt independent of the distribution

of the residuals, while the probit estimate is cddint under normally distributed

residuals, and therefore a Hausman type test capebfermed. Test statistics for

Hausman’s test reported at the bottom of Tablee2rl} indicate that for the total

sample and by groups of cities the null hypothetisormal errors is rejected at the 5%

significance level. Therefore we use the estimatas the SLS models in the quantile

regression models.

(y = 1 informal; O formal)

Table 2.Estimates of the informal employment models

Total sample Group 1 Group 2 Group 3
Probit Probit SLS Probit SLS Probit SLS Probit SLS
Constant 2.658** 2.474* 2474 2.652** 2.652 2.707** 2.707 2.988* 2,988
(66.61)  (51.13) 1 (49.12) 0 (22.31) 0 (35.02) 0
Age -0.019** -0.018** -0.018 -0.019** -0.019 -0.016** -0.016 -0.023** -0.023
(26.39)  (-20.52) 1 (-19.16) 0 (-8.24) 0 (-14.73) 0
Education levels
Primary -0.15F** -0.132** -0.142** -0.113 -0.11%* -0.180+** -0.018 -0.253**-0.26 ***

Secondary
Tertiary

Male

Head of household

Married

Presence of children at home

(-7.02) (5.15)  (-4.82)
-0.498** -0.452** -0.480**
(-25.10)  (-19.10)  (-16.56)
-0.766** -0.700** -1.028**
(22.29)  (-17.05)  (-16.84)
-0.122** -0.119** -0.179**
(-7.82) (-6.42)  (-8.45)
-0.162** -0.057** -0.140**
(-9.94) (2.90)  (-6.54)
-0.084** -0.094** -0.145**
(-5.69) (5.34)  (-6.60)
0.021 0.04% 0.115**
(1.42) (2.44) (6.08)

Other relatives working as forma0.362** -0.272** -0.293**

Education of household

Size of firm

11 - 50 employees

More than 51 employees

(23.84)  (16.80)  (12.77)
-0.014** -0.022** -0.036**
(-4.96)  (6.72)  (-8.68)

-0.982** -0.995** -1.083**
(-57.82)  (-49.05)  (-22.16)
-1.617** -1.608** -1.934**

(-4.07)  (-3.29)
-0.458** -0.534**
(-17.42)  (-12.69)
-0.722**-1.074**
(14.73)  (-11.27)
-0.148**-0.197**
(-7.11)  (-6.45)
-0.165%**-0.244**
(-7.61)  (-6.46)
-0.098**-0.105**
(4.93)  (-3.49)
-0.018 -0.009
(0.91)  (0.34)
-0.215**-0.287**
(10.70)  (8.42)
-0.009* -0.021**
(2.45)  (-3.58)

-0.967**-1.260**
(-42.01)  (-14.48)
-1.552**-2.180**

(-2.62) (-0.23)
-0.614**-0.753**
qa2)  (-7.58)
-0.948** -1.451**
q83)  (-8.27)
-0.144** -0.351**
(-3.44) (-6.08)
0.114* -0.310**
(-2.54) (-4.31)
-0.090* -0.238**
(-2.27) (-4.35)
0.029 0.087

(0.73) (2.04
-0.476**-0.734**
(-11.50) (-7.97)
-0.018* -0.001
(-2.27) (-0.08)

-1.173**-1.580**
428)  (-8.67)
-1.778%*-2.790**

(-5.30)  (-4.80)
-0.688**-0.680**
(-16.16)  (-11.74)
-1.046+*-1.136~**
(-14.40)  (-10.38)
-0.117**-0.167**
(-3.43)  (-4.19)
0.155* -0.160**
(-4.44)  (-3.48)
-0.174*-0.191**
(-5.53)  (-4.64)
0.045 0.085*
(1.46)  (2.41)
-0.325**-0.380**
(9.43)  (-7.83)
0.007 -0.01%#*
(1.17)  (-2.06)

-1.044+**-1,.502**
(29.33)  (-12.72)
-1.870**-2.501**

(-98.03)  (-81.80)  (-23.36) (-69.15)  (-14.44) g86)  (-8.90) (-51.30)  (-13.13)
Observations 62,278 43,595 39,091 8226 14,961
Hausman test 216.1 198.6 384.7 207.4
p-value [0.000] [0.000] [0.000] [0.000]

Note: *** ** * denotes significance at 1%, 5% and 10%, respegtiyglz-statistics. The constant and the coefficient onabée age il
the SLS models were normalized, they are equdid values in the probit models, so that the grabd SLS mdels are comparab
All models include industry dummies and occupatiommies. Less than primary school an@idlemployees are the excluded categ
in education and size of firm variables, respetjive
& Given computational restrictions on the tatample we take a sample randomly selecting 70%enbbservation in each metropoli
area. The resulting sample is 43,595 observations.



Results presented in Table 2 indicate that, ovesallnger, less educated,
females, non-head of household and non-marriediohetls are more likely to work in
the informal sector. These higher probabilitiesnaiividuals in less important positions
into family may indicate that the secondary inconwdshousehold are made in
informality.

Turning to the household characteristics variatiles findings show that having
a child at home has a positive impact on the prsipeto work in the informal sector
but this variable is not significant in more deyed cities. At the same time, the
presence at home of other relatives working infémmal sector has a negative impact
on the probability of being informal and this etféx greater in the group of Caribbean
coast cities. And households with a higher edundgael imply a negative effect on the
likelihood of being an informal worker being of paualar importance in the groups of
cities 1 and 3. As noted, family environment hasgaificant effect on the decision to
be informal.

Finally, the size of firm variables are significamrtd show that as the size of firm
increases, the probability of being part of th@infal sector decreases and this effect is
higher in the group of cities 2 and 3 than in theug 1.

As described above, in the second step we usestimaates from the SLS to
calculate the power series expansion and introthiseterm in the quantile regression
models to correct for selectivity. To calculatestlmorrection term we included two
terms of orthogonal polynomials in the series esjam”* At the same time, to
implement the identification of the constant tenmthe wage equations, we used a
subsample of workers with a high probability ofrigeinformal, namely, those who are
younger or older, less educated (less than priradugation), with presence of children
at home and other relatives working in the inforsettor. In Tables A2 to A5 in the
Appendix we present results for corrected quangitgessions for the's 13", 258", 50",
75" 90" and 9%' quantiles.

It can be seen from data in Tables A2 to A5 thahengroup of cities 2 and 3, as
well as in the total sample most of the selectemms are statistically significant, while
in more developed cities (Group 1) not all suchmterare significant. These results
indicate the presence of sample selection biasnftividuals across the whole wage

distribution in the groups 2 and 3, but not in ¢meup 1. Given these results we use the

4 In fact we tested including a third term of polymals in the series expansion, but the estimations
presented severe multicollinearity problems. Thabiem was also mentioned by Buchinsky (1998).
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estimations of wage equation for the group of sitiewithout correcting for selectivity
in the decomposition. Table 3 summarizes the redolt corrected and uncorrected
quantile regressions at three representative daanirhe results obtained from OLS
and other quantiles for the group of cities 1 dw@s in Table AGn the Appendix.

From Table 3 we can see that in the group of cRi@sformal workers receive
higher returns to education than formal workersgvaball at high quantiles. Similar
results, but this time at median and lower quastilethe distribution, are found in the
group of cities 3. With regards to other basic honwapital variables, such as
experience and job tenure, results show that mapereence has a positive and
decreasing impact on wages and this effect isquaatily higher at low quantiles in the
informal sector and similar in magnitude among gowf cities. An extra year of
tenure in a job has a positive impact on wagesiargrelatively constant across the
distribution in the formal sector independentlytioé group of cities. Meanwhile, in the
informal sector an extra year of tenure also hgmsitive effect but this decreases
across the distribution.

Regarding the gender variable, results display thHare is a strong
discrimination against women in the informal seciidris characteristic is more marked
in less developed cities (Group 3) and at low glebf the distribution: a woman’s
expected earnings at the "L@ercentile is approximately 15% lower than a man’s
Meanwhile, in the group of cities 1 and 3 similesults are found but at high quantiles:

the difference in wage between a woman and a nfarmal worker is around 11%.
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Table 3.Quantile regressions by group of cities
(y = Log real hourly wage)

Group 1 Group 2 Group 3
Formal Informal Formal Informal Formal Informal
10% 50% 90% 10% 50% 90% 10% 50% 90% 10% 50% 90% 0% 50% 90% 10% 50% 90%
Constant 7.245*  7525%  7.662% 6. 702* 7287 7719+ TA7TF* 7617 7.844%  6.43F**  7.030** 7.440** 7.429* 7577+ 7573%  6.429%  7.004% 7451+
(412.1)  (709.99) (262.73)  (203.86)  (475.94)  (28).7 (94.29) (133.63) (64.44) (125.83)  (205.84) (B89 (116.43) (238.93)  (94.60)  (176.96)  (342.06) 19348)
N 0.11**  0.070* 0.172* 0.20F** 0.073** 0.10F 0.196** 0.055** -0.037* -0.23F** -0.180** -0.212**
(2.54) (2.36) (2.55) (3.18) (2.86) (1.65) (6.64) (3.63) (-2.07) (-6.52) (-9.02) (-5.91)
Education levels
Primary 0.067** 0.038** 0.09F** 0.07%** 0.089** 0.09F** 0.115*  0.047 0.084 0.06% 0.055*  0.115** 0.067* 0.069** 0.126>** 0.126** 0.105** 0.097**
(5.30) (4.84) (4.20) (3.38) (8.75) (4.50) (3.82) (2.08) (1.65) (1.93) (2.37) (3.64) (2.05) (4.17) 3.08) (5.38) (7.72) (3.95)
Secondary 0.164* 0.119** 0.296** 0.179* 0.196** 0.216** 0.162* 0.100** 0.212** 0.155** 0.208** 0.238** 0.166** 0.139** 0.300** 0.243** 0.246* (0.278**
(13.21) (15.72) (14.20) (7.82) (18.35) (10.27) A (4.34) (4.12) (4.09) (8.00) (6.78) (5.03) 8@ (7.57) (9.01) (16.69)  (10.56)
Tertiary 0.408** 0.536** 0.666** 0.388** (0.547** (0.765** 0.259*  0.430** 0.530** 0.410** 0.528** 0.659** 0.344** 0.503* 0.69F** 0.766** 0.69F** (0.695**
(22.41) (51.48) (22.74) (7.38) (21.49) (15.11) 38 (14.84) (8.14) (5.90) (10.17) (9.57) (7.95) 2460) (13.28)  (12.69) (19.42)  (10.88)
Experience 0.002** 0.004** 0.006** 0.012** 0.010** 0.005* -0.002 0.002 0.067 0.013**  0.009** 0.004 -0.003 0.002* 0.008** 0.015** 0.014* 0.016~*
(2.37) (7.42) (3.58) (6.64) (10.42) (2.55) (-D.24 (1.45) (2.22) (4.43) (4.12) (1.38) (-1.23) (412 (2.95) (6.72) (11.19) (6.86)
Experiencé -0.000%* -0.000%** -0.000%* -0.0002** -0.0002** -0.00005 0.00004 -0.00004 -0.00010.0002** -0.000F** -0.0001 -0.0000€0.000F** -0.000F -0.0002** -0.0002** -0.0002**
(-2.50) (-6.66) (-1.96) (-6.46) (-8.25) (-1.29) 0.99) (-1.14) (-1.27) (-3.36) (-2.88) (-0.54) ea)  (-3.07) (-1.76) (-5.19) (-8.49) (-5.15)
Tenure 0.011**  0.01F* 0.019* 0.045** 0.019** 0.026** 0.007* 0.015** 0.016* 0.028*  0.025** 0.023** 0.005 0.008 0.010* 0.023* 0.018* 0.02F**
(7.04) (11.92) (7.64) (10.25) (8.55) (5.86) 253 (7.13) (3.27) (5.95) (7.05) (5.13) (1.36) (1.99) (2.44) (4.66) (5.97) (4.36)
Tenuré -0.0002** 0.00001 -0.0002 -0.002** -0.001** -0.00F** -0.0001 -0.0002* -0.0001 -0.00%* -0.0006** -0.0005**  -0.00005-0.0002** 0.0001 -0.0006*-0.0004** -0.0005*
(-3.36) (0.29) (-1.98) (-10.61) (-5.15) (-4.02) -1.83) (-3.11) (-0.92) (-4.70) (-4.30) (-2.82) 89)  (-3.05) (0.35) (-2.85) (-3.15) (-2.47)
Male 0.016** 0.052* 0.112** 0.083** 0.094** 0.105** -0.023  0.026¢  0.051* 0.040 0.10%* 0.116** -0.029 0.018* 0.065* 0.150** 0.137** 0.143**
(2.24) (12.16) (9.96) 4.72) (10.79) (6.21) &5 (1.97) (2.32) (1.43) (5.23) (4.01) (-1.87) @3 (3.23) (6.98) (11.01) (6.24)
Size of firm
11 - 50 employees 0.100** 0.059** 0.072** 0.205** 0.130** 0.134** 0.11F**  0.064** 0.034 0.2785*  0.185** (0.142** -0.007 0.015 0.076 0.314** 0.196** (0.238**
(10.14) (9.52) (4.31) (9.70) (12.07) (6.31) (339  (2.62) (0.67) (6.45) (6.06) (3.30) (-0.22)  (0.98 (1.94) (10.61) (11.68) (8.25)
More than 51 employee.15%** 0.106** 0.15F** 0.18%* 0.125** 0.221** 0.077 0.046 -0.001 0.292*  (0.213** (0.235** -0.010 0.056** 0.210** 0.529** 0.48F** 0.575*
(17.45) (19.75) (10.46) (7.17) (9.47) (8.69) 8.7  (1L44) (-0.31) (4.16) (3.97) (3.18) (-0.29) 1B (4.63) (8.90) (16.10)  (11.26)
Observations 18,018 8304 4394 3832 6531 8430

Note: *** ** * denotes significance at 1%, 5% and 10%, respegti¢8lt statistics. Experience is calculated as (geg- of education-6). All models include industyntmies and occupation dummiddp to
primary school and 1-10 employees are the excledézbories in education and size of firm variablespectively.
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4.2 Decomposition results

In this section we present the results of the deamition. Figures 9 plots the wage gap
that remains after we take into account the diffeeein the returns of observed
characteristics between sectors and correctingdtaction for the total sample and by

group of cities.

Figure 9. Quantile decomposition of the wage gap betweeriaimeal sector and
informal sector

Total sample

Group 1

5 6 5 .6
Quantile Quantile

————— Coefficient effects
----------------- Characteristics effects

Estimated log wage gap
95% ClI

————— Coefficient effects
----------------- Characteristics effects

Estimated log wage gap
95% ClI

Group 3

5 .6
Quantile

5 .6
Quantile

————— Coefficient effects
----------------- Characteristics effects

Estimated log wage gap
95% CI

————— Coefficient effects
--eeeeee Characteristics effects

Estimated log wage gap
95% CI

Source: Table A7 and A8 in the Appendix

As can be seen from Figure 9, for the total samapsgnificant positive wage
gap across the whole distribution remains with mydagap at the bottom of the
distribution. Regarding the contribution of eacht @f factors (coefficients and
characteristics), we can see that at the bottotheoflistribution much of the wage gap
is due to informal workers being paid less for givemunerated characteristics than
those in the formal sector. The coefficient effdatsover all the distribution, while the

characteristics effects rise, particularly towand upper end of the distribution where
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largely exceed the coefficient effects. These tesiridicate that low-pay informal
workers earn less because not only are they leldsdslout they also get lower returns
to such skills. This suggests that informal workatsthe bottom of the distribution
cannot have incentive to move toward the formalseand therefore they represent the
disadvantaged segment of a segmented labor maviestnwhile, high-pay informal
workers earn less because formal workers have meitér skills. In this case, although
the informal workers earn less than their counteérfoamal workers, they find informal
activities more profitable than formal activitideformality can be seen as a deliberate
choice of entrepreneurs to avoid start up costo Algreater independence and work
schedule freedom or inefficiencies combined wighradministrative costs of the social
security system may discourage some workers frottingea job in the formal sector
(Maloney 1999; Cunningham, 2001; Juttiag al, 2008). Hence, in this higher-paid
segment the specific characteristics of workers iogply a comparative advantage in
the informal sector. This comparative advantagebmatranslated into higher non-wage
benefits compared to potential wages in the forseator, which might be incentives to
choose informality.

At the groups of cities level we can see differpatterns in the wage gap and
their determinants. The pattern in the group aésitl is similar to the total sample, in
that the wage gap is positive over the whole distion, the extent of the coefficient
effect is higher at the bottom and median of thstriiution and at the top the
characteristics effect explains most of the wage ¢fathe groups of cities 2 and 3 the
wage gap between sectors is smaller over the wdistabution; indeed this gap tends
to zero over the upper of the distribution in theup of cities 2 and is negative between
the 30" and 78' quantile of the distribution in the group of citi8. This lower wage
gap can suggest that in cities where the inforncéivities are the main source of
income, the informal sector is no longer consideghedpoor and marginal sector. This
result is in line with Marcouilleet al. (1997), and Arabsheibani and Staneva (2012)
who find a wage premium associated with work in ithfermal sector in Mexico and
Tajikistan, respectively. These authors claim that low regulations, low intensity of
enforcement and permissive behavior toward inforatéiivities can imply higher wage
benefits associated with work in the informal secto

With regard to the contribution of the coefficieanid characteristics effects on
the wage differential, we can note that in the grad Caribbean coast cities at low

quantiles the former effect is positive and havarmaportant contribution on the wage
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gap, while at upper half of the distribution thetea® of the characteristics effect is
higher than the negative coefficient effect. Ondhe hand, these results suggest that at
the lower quantiles levels of human capital anceptiemunerable characteristics are
lower in the informal sector than formal one, budrenimportantly the rate of returns to
those characteristics are lower in the former setttan in the latter. This seems to
confirm that at these points of the wages distrdvuthere is no room for these workers
in the formal sector and informality is a last mesaption to escape unemployment. On
the other hand, although the high-pay informal woskare getting higher returns of
their characteristics throughout the distributidhey have a higher disadvantage
regarding those remunerated characteristics comparérmal workers and therefore
the wage gap is positive. In this case, informatk&cs may accept to earn lower wages
in order to avoid having to contribute to sociabtection which can be perceived to be
ineffective. For example, the size of the estimatedie differential in this group of
cities is 10% at the 5quantile, which can be easily compensated withctist saving
associated with to be unregistered. Hence, ingbgnent of the distribution there are
incentives to voluntarily choose informality asoanh of employment.

Finally, in the group of cities 3 we can see thatyoat the extremes of
distribution there is a positive wage gap and imarily explained by the characteristic
effects. While at the median of distribution théonmmal employment wage premium is
explain by the negative coefficient effect. Thessults indicate that, as mentioned, the
relative abundance of informal jobs undermine taedbits being formal and therefore
the informal workers end up earning similar or leghvages than their counterpart
formal, despite the fact that their levels of remnated characteristics are very low. In
these conditions of a high rationing of formal jolad very bottom of distribution
workers do not have alternative other than to bpleyed in the informal sector, while
that at high quantiles the non-wage benefits aasetiwith informality far exceeds the
costs of being part of formal sector.

5. Conclusions

In this paper we investigate the heterogeneityefibformal sector at the regional level
in Colombia by analyzing decomposition of the waggp between the formal and
informal sector. We use the quantile regressioromposition method and correct by

selectivity using semi-parametric methods. This necoetric model allows us to
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analyze individuals across the entire distributtbmvages and determine if the informal
sector has its own internal duality.

Our results show that there is a marked heteratyeimethe informal sector in
Colombia. We find that in general there are twdints segments of workers in the
informal sector who have different motivation torkan this manner. On the one hand,
there is a lower-paid informal segment in whichomfality is seen as the only
alternative form of employment. On the other hatire is a higher-paid informal
segment which is composed of individuals who, gitlegir specific characteristics, are
voluntarily informal. These results suggest that ps formal and informal activities co-
exist, voluntary and involuntary informal employneo-exists. Informality may be a
choice as well as being the result of labor maskgimentation. Certainly, these are two
concurrent scenarios of the same phenomenon.

We also find that there are striking differencedabor market characteristics
between groups of cities, in particular with theckof informal employment that exists.
The results show that the largest share of infoengbloyment is in the most traditional
activities, that is, those where the majority ofrkeys perform their activity in very
small firms and without a fixed location. In lessvdloped cities (Group 3) this segment
represents about 78% of total informal employmerttile in more developed cities
(Group 1) it represents around 40%. With regardhéomodern informal segment, the
results show that while in the group of Caribbeaast cities (Group 2) this segment
represents 11% of total informal employment, in gheup of more developed cities is
6%. This relative higher size of the modern infors@gment in the group of cities 2
has been associated with high specialization lewelmkage-intensive industries such
as petrochemical, chemical and plastic industrigeereby the complementarities
between the formal and informal sector can be nmense and therefore lead to the
expansion of the modern informal segment.

Turning to the wage differential once it has tak&o account the difference in
the returns of observed characteristics betweemdband informal sector, the results
show that the wage gap along the whole distribugsomuch narrower in the groups of
cities 2 and 3 than in the group 1. The relativghr abundance of informal activities
can lead to undermine the ability of the statesfmployee protection and therefore there
can be higher benefits associated with work intifermal sector.

With regard to decomposition we have found thatwiage gap at very bottom
of the distribution is mainly explained by the @iféntial in returns to characteristics of
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individuals, in particular in the group of citiesahd 2. In this segment levels of human
capital and other remunerable characteristics ang low and given greater importance
of the differential in rates of return to charardcs between sectors on wage gap, there
is a marked segmentation effect. This result irtdgahat at these points of the
distribution the informal sector represents theadvsntaged sector where workers end
up as a last resort option to get a paid job.

At the upper half of the distribution the charaistécs effect dominates on the
coefficient effect and the wage gap is positiveeSenfindings suggest that choosing to
be an informal worker in these points of the disttion can be in part due to the fact
that high-paying informal workers may to some ek@ecept lower wages in order to
avoid start up cost or because they seek a greatependence and work schedule
freedom. For example, the results showed that thessof the estimated wage
differential in the groups of cities 2 and 3 are¥d@nd 9% at the 95 quantile
respectively, which can be easily compensated thiéghnon-wage benefits associated
with to work in the informal sector.

From a policy point of view, our findings suggekat to combat informal
employment is necessary to understand better ffexaht realities within the cities, as
well as different groups within the informal sectliris essential to distinguish between
individuals who voluntary choose informality ancetéfore they are not necessarily
worse-off compared to those working in the formedter, and individuals who do not
have any choice at all other than staying inforaral are systematically excluded of the
formal sector. This latter group of individuals tke segment that contributes
significantly on overall wages inequality and pdyen Colombia and policies should

be addressed to remedy this bottleneck.

References

Acosta, J. (2012). “Cartagena, entre el Progredadtmial y el Rezago Social”
Documentos de Trabajo sobre Economia RegjoNal 178, Banco de la Republica,
Cartagena, December.

Albrecht, J., van Vuuren, A. and Vroman, S. (2009Counterfactual
Distributions with Sample Selection Adjustments: oB@metric Theory and an
Application to the Netherlandsl’labour Economicsl6(4): 383-396.

Arabsheibani, G. and Staneva, A. (2012). “Is thanelnformal Employment
wage Premium? Evidence from TajikistanZA Discussion PaperNo. 6727, I1ZA,
Bonn, July.

31



Arango, L. (2011). “Mercados de Trabajo de Colombtuma de Partes
Heterogéneas”Borradores de EconomjaNo 671, Banco de la Republica, Bogota,
September.

Atal , J. P., Nopo, H. and Winder, N. (2009), “N&entury, old Disparities :
Gender and Ethnic Wage Gaps in Latin Ameri¢BB Working Papers Seriedlo 109,
Inter-Amercan Development Bank, Washington, January

Bargain, O. and Kwenda, P. (2010). “Is Informaltgd? Evidence from Brazil,
Mexico and South Africa’lZA Discussion PapeiNo. 4711, IZA, Bonn, January.

Bargain, O. and Melly, B. (2008). “Public SectoryP@ap in France: New
Evidence Using Panel DatdZA Discussion PapeilNo. 3427, IZA, Bonn, April.

Bardn, J. (2002). “Las Regiones Econdmicas de Col@mUn Analisis de
Clusters” Documentos de Trabajo sobre Economia RegjoNal. 23, Banco de la
Republica, Cartagena, January.

Bonet, J. (2005). “Desindustrializacion y Terciadon Espuria en el
Departamento del Atlantico, 1990-2009ocumentos de Trabajo sobre Economia
Regiona) No. 60, Banco de la Republica, Cartagena, July.

Bonet, J. (2007). “La Terciarizacion de las Esues Econdmicas Regionales
en Colombia” Revista de Economia del Rosarl®(1): 1-19.

Bonet, J. and Meisel, A. (1999) “La ConvergencigiBeal en Colombia: Una
Vision de largo plazo, 1926-1995Coyuntura economic&9(1): 15-51.

Bonilla, L. (2008). “Diferencias Regionales en lastfibucion del Ingreso en
Colombia”, Documentos de Trabajo sobre Economia RegjoNal 108, Banco de la
Republica, Cartagena, December.

Bonilla, L. (2009). “Determinantes de las Diferaxi Regionales en la
Distribucion del Ingreso en Colombia, un Ejercid® MicrodescomposicionEnsayos
sobre Politica Econémic&7(59): 46-82.

Bonilla, L. (2010). “El Sector Industrial de Barranlla en el siglo XXI:
¢Cambian Finalmente las TendenciaB®dcumentos de Trabajo sobre Economia
Regiona) No. 136, Banco de la Republica, Cartagena, Deeemb

Bosio G., (2009) “Temporary Employment and Wage @dp Permanent Jobs:
Evidence from Quantile RegressionMPRA Paper No 16055, University of
Muenchen, July.

Bucheli, M. and Porzecanski, R. (2011), “Racialguaity in the Uruguayan
Labor Market: An Analysis of Wage Differentials tveen Afrodescendants and
Whites”, Latin American Politics and Society3(2): 113-150.

Buchinsky, M. (1998). “The Dynamics of Changes lme tFemale Wage
Distribution in the USA: A Quantile Regression Apach”, Journal of Applied
Econometrics13(1): 1-30.

Cepeda, L. (2011). “Los Sures de Barranquilla: Lstribucién Espacial de la
Pobreza”,Documentos de Trabajo sobre Economia RegjoNal 142, Banco de la
Republica, Cartagena, April.

Chernozhukov, V., Fernandez-Vval, 1. and Melly, R012). “Inference on
Counterfactual Distribution”,cemmap Working paperNo CWP05/12, cemmap,
Institute for Fiscal Studies, February.

Comi, S. and Grasseni, M. (2009). “Are Temporary rkéos Discriminated
Against? Evidence from EuropeChilD Working PapersNo 17/2009, ChilD, July.

Cunningham, W. (2001), “Breadwinner Versus Careagiveabour Force
Participation and Sectoral Choice over the MexiBagsiness Cycle”, in E. Katz and M.
Correia (Ed.),The Economics of Gender in Mexico: World, Familiat& and the
Market, World Bank, Washington, D.C.

32



Cunningham, W. and Maloney, W. (2001). “Heteroggn@mong Mexico’s
Microenterprises: An Application of Factor and QG&rs Analysis”, Economic
Development and Cultural Change0(1): 131-156.

DANE (2011). Informe de Coyuntura Economica Regiokieta 2011.

De Soto, H. (1987)El Otro SenderoLa Revolucién InformalLima, Instituto
Libertad y Democracia.

Dickens, W. T. and Lang, K. (1985). “A Test of Dualbour Market Theory”,
American Economic Review(75): 792-805.

DNP (2007). Cadena petroquimica-plasticos, caughiog,ras, tintas y fibras.
Documento sectorial.

Fields, G. (1990).” Labour Market Modelling and tbeban Informal Sector:
Theory and Evidence”, in: D., Thurnham, Salome,aBd Schwarz, A. (Ed.)The
Informal Sector RevisitedParis, OECD.

Fields, G. (2005). “A Guide to Multisector Labor Kat Models”, Social
Protection Discussion Paper Serjéso 0505, World Bank, Washington, D.C., April.

Fortin, N., Lemieux, T. and Firpo, S. (2011). “Degmosition Methods in
Economics 7, In O. Ashenfelter and D. Card (edandbook of Labor Economics
Amsterdam: North-Holland, 4(4): 1-102

Galvis, L. (2007). “La Topografia Economica de Golwa”. In: J. Bonet (Ed.),
Geografia Econémica y Analisis Espacial en ColomBiagota: Banco de la Republica.

Galvis, L. (2009). “Geografia Econdmica del Carbentinental”,Documentos
de Trabajo sobre Economia Regiondlo. 119, Banco de la Republica, Cartagena,
December.

Galvis, L. (2012). “Informalidad Laboral en las AsUrbanas de Colombia”,
Coyuntura Economicad2(1):15-51.

Garcia, G. A. (2005). “El Componente Local de lmimalidad Laboral para las
Diez Principales Areas Metropolitanas de Colomkl®88-2000”, Desarrollo y
Sociedad56: 113-146.

Garcia, G. (2011). “Determinantes Macro y Efectosdles de la Informalidad
Laboral en Colombia”Sociedad y Economiadl: 69-98.

Gindling, T. (1991). “Labor Market Segmentation atie® Determination of
Wages in the Public, Private-formal and Informatt®es in San-Jose, Costa-Rica”,
Economic Development and Cultural Chang®(3): 585-603.

Gunther, I. and Launov, A (2012). “Informal Emplognt in Developing
Countries. Opportunity or Last Resortdgurnal of Development Economic®/: 88-
98.

Hardoy, I. and Schone, P. (2006), “The Part-Timeg@/&ap in Norway: How
Large is It Really?”British Journal of Industrial Relationgl4(2):263-282.

Heckman, J. (1979). Sample Selection Bias as a Specification Ejror
Econometrica47(1): 153-161.

Ichimura, H. (1993). “Semiparametric Least Squd&sS) and Weighted SLS
estimation of Single Index ModelsJournal of Econometri¢$8: 71-120.

ILO (2011). 2011 abour Overview. Latin America and the Caribbehima.

Jitting, J., Parlevliet, J., and Xenogiani, T. @00Informal Employment Re-
loaded”,Working PaperNo 266, OECD Development Center, Paris, January.

Jitting, J. and De Laiglesia, J. (2009). Is Infdridarmal? Towards More and
Better Jobs in Developing Countri€3=CD Development Centr&63 pages.

Lucifora, C. and Meurs, D. (2006). “The Public Sed?ay Gap in France, Great
Britain and Italy”,Review of Income and Weal&2(1): 43-59.

33



Machado, J. and Mata, J. (2005). “Counterfactualddgposition of Changes in
Wage Distributions Using Quantile Regressiodturnal of Applied Econometrics
20(4): 445-465.

Magnac, T. (1991). “Segmented or Competitive Ladarkets”, Econometrica
59(1): 165-187.

Maloney, W. (1999), “Does Informality Imply Segmation in Urban Labor
Markets? Evidence from Sectoral Transitions in Mexi The World Bank Economic
Review 13(2):275-302.

Maloney, W. (2004). “Informality Revisited¥Vorld Development32(7): 1159-
1178.

Marcouiller, D., Ruiz de Castilla, V. and Woodruf€. (1997). “Formal
Measures of the Informal-sector Wage Gap in Mexieb,Salvador, and Peru”,
Economic Development and Cultural Chang®(2): 367-392.

Marjit, S. (2003). “Economic Reform and Informal 9éa — a General
Equilibrium Analysis”,Journal of Development Economi@®: 371-378.

Melly, B. (2007), “Estimation of Counterfactual Bibutions Using Quantile
Regression”, forthcoming. University of St. Gallen

Moreno-Monroy, A., Pieters, J. and Erumban, A. @0XSubcontracting and
the Zize and Composition of the Informal Sector: idénce from Indian
Manufacturing”,IZA Discussion PapeiNo. 6785, IZA, Bonn, August.

Nicodemo, C and Ramos, R. (2012). “Wage DifferéntBetween Native and
Immigrant Women in Spain: Accounting for Differescen Support”,International
Journal of Manpower33(1): 118-136.

Pratap, S. and Quintin, E. (2006). “Are Labor Mask8egmented in Developing
Countries? A Semiparametric ApproactZuropean Economic Revie®0(7):1817-
1841.

Ranis, G., and Stewart, F. (1999). “V-goods and Rwe of the Urban
Informal Sector in DevelopmentEconomic Development and Cultural Chand@(2):
259-288.

Saavedra, J. and Chong, A. (1999). “Structural Refolnstitutions and
Earnings: Evidence from the Formal and Informalt&escin Urban Peru”Journal of
Development Studie85(4), 95-116.

Sanchez, A., Dias, A., Pelaez, A., CastelblancpT@&utiva, J., Gonzalez, C. and
Angel, L. (2012). “Evolucion Geogréfica del Homiiicen Colombia” Documentos de
Trabajo Sobre Economia Regionhlo 169, Banco de la Republica, Cartagena, June.

Sanchez, F. and Espafia, |. (2012). “Urbanizacioesarollo Econdémico y
Pobreza en el Sistema de Ciudades Colombianas 2088t’; Documentos CEDENo
13, Universidad de los Andes, Bogota, July.

Simén, H., Sanroma, E. and Ramos, R. (2008). “Labsegregation and
immigrant and native-born wage distributions in iBpaan analysis using matched
employer—-employee dataSpanish Economic Revieh0(2): 135-168.

Uribe, J., Ortiz, C. and Garcia, G. (2007). “La ®egtacion del Mercado
Laboral Colombiano en la Década de los Noveria&yista de Economia Institucional
9(16): 189-221.

Viloria de la Hoz, J. (2009). “Geografia Economide la Orinoquia”,
Documentos de Trabajo Sobre Economia RegjoNal 113, Banco de la Republica,
Cartagena, June.

Wabhlberg, R. (2008). “Part-Time Penalty in SwedEridence from Quantile
Regression”,Working Papers in EconomicdNo 315, Universidad of Gothenburg,
Goteborg, September.

34



Appendix

Table Al. Informality rate by
metropolitan area

Colombia 58.28
Medellin 47.38
Bogota 52.13
Manizales 52.50
Pereira 58.15
Cali 65.66
Bucaramanga 66.46
Ibagué 69.03
Barranquilla 70.76
Villavicencio 71.53
Cartagena 72.64
Pasto 72.75
Monteria 75.55
Culcuta 76.93

Note: we included governmer
employees, employers and self-
employees to calculate the informa
rate.
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Figure Al. Wage differentials between formal and informal sectver different
quantiles of the wage distribution by metropolitara
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Figure A2. Index of modernity by sector
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Table A2. Quantile regressions for total sample with cormifor selectivity

(y = Log real hourly wage)

Formal workers

Informal workers

OoLS 5% 10% 25% 50% 75% 90% 95% OoLS 5% 10% 25% 50% 75% 90% 95%
Constant 7.540** 7.27F* 7.453* 7.572%* 7.556* 7.594* 7.68%F** 7.829** 7.117** 6.316* 6.525** 6.834** 7.169** 7.429* 7.619** 7.782**
(410.75) (182.36) (282.55) (515.1) (385.98) (301.87 (190.59) (153.84) (506.18) (184.07) (244.24)  (34) (467.5) (463.19) (293.46)  (223.75)
A 0.065** 0.164** 0.177* 0.087** 0.024** 0.036** 0.026 0.040 -0.046** -0.014 -0.04%* -0.0353* -0.024 -0.033** -0.073** -0.101**
(6.17) (7.46) (11.91) (10.18) (2.16) (2.47) (1.07)  (1.25) (-3.89) (-0.51) (-2.23) (-2.15) (-1.87) 62) (-3.47) (-3.67)
Education levels
Lower secondary education 0.063** 0.073** 0.059* 0.052** 0.04r** 0.066** 0.087** 0.085** 0.095** 0.098** 0.083** 0.086** 0.096>** 0.106** 0.095** 0.114**
(7.20) (3.90) (4.81) (7.36) (4.46) (5.52) (4.56) 53 (9.98) (4.27) (4.67) (6.56) (9.29) (10.03)  .6@® (5.15)
Higher Secondary education 0.172** 0.153* 0.14®*** 0.100** 0.116** 0.195** 0.274** 0.324** 0.228** 0.194** 0.215** 0.227** 0.210** 0.20F** 0.239** 0.272**
(19.74) (7.81) (11.19) (14.20) (12.51) (16.50) 6. (14.03) (22.18) (7.44) (10.71) (15.73) (18.75) (17.56) (13.07) (11.28)
Bachelor/Master 0.493** 0.289** 0.320** 0.396** 0.497** (0.589** 0.647** 0.670** 0.582** 0.487%** (0.508** 0.530** 0.55*** 0.624** 0.630** 0.640**
(42.22) (10.87) (18.20) (41.14) (39.85) (36.93) 5 (21.04) (24.49) (8.49) (11.10) (15.96) (2).29 (23.57) (14.72) (11.39)
Experience 0.005** 0.003* 0.002* 0.002** 0.004** 0.005** 0.006** 0.005** 0.010** 0.013* 0.015** 0.013** 0.0106** 0.009** 0.009** 0.008**
(7.15) (2.34) (2.35) (3.93) (5.74) (5.98) (4.48) 0B (11.84) (6.43) (8.72) (11.07) (10.80) (8.83) (5.38) (3.72)
Experiencé -0.000F** -0.000F** -0.000F** -0.000F** -0.000F** -0.000F** -0.000%** -0.0001 -0.000F** -0.0002** -0.0002** -0.0002** -0.000%** -0.000F** -0.000%** -0.0001
(-6.10) (-3.77) (-3.63) (-5.20) (-5.29) (-4.20) 43) (-1.06) (-8.00) (-4.95) (-6.61) (-8.53) (8)6 (-5.83) (-3.03) (-1.62)
Tenure 0.013** 0.015** 0.010** 0.008** 0.012** 0.013** 0.016** 0.016** 0.023** 0.035** 0.03¥** 0.028* 0.020** 0.017** 0.020** 0.015**
(12.62) (6.98) (6.79) (9.63) (11.29) (9.61) (7.47)  (5.97) (12.05) (7.82) (9.09) (10.62) (9.64) (8.29)  (5.96) (3.38)
Tenuré -0.000F** -0.0004** -0.0002** -0.000%* -0.000F* 0.00001 -0.0001 -0.0001 -0.00F** -0.00F** -0.00F*** -0.00F** -0.00F** -0.0004** -0.001** -0.0003
(-2.95) (-4.33) (-2.77) (-2.31) (-2.11) (-0.42) £5) (-1.34) (-8.24) (-6.69) (-7.41) (-7.49) (9)9 (-5.00) (-3.65) (-1.55)
Male 0.044**  -0.001 -0.001 0.0¥t* 0.041** 0.077** 0.094** (0.094** 0.103** 0.09F** 0.09F** 0.092** 0.094** 0.103** 0.130** 0.120**
(9.60) (-0.14) (-0.13) (3.08) (8.39) (12.55) 9.75)  (7.74) (12.51) (4.47) (5.80) (8.25) (10.49) (1.0 (8.87) (6.30)
Size of firm
11 — 50 employees 0.055** 0.055** 0.012 0.033** 0.049** 0.059** 0.064** 0.058** 0.207** 0.293** (0.272** 0.210* 0.162** 0.142* 0.175** 0.217**
(6.37) (3.10) (0.99) (4.82) (5.31) (5.08) (3.43) 4@ (18.43) (11.05) (12.84) (13.49) (13.18) (8).1 (8.7) (8.30)
More than 51 employees 0.103** 0.066™** 0.020 0.048* 0.09F** 0.127** 0.150** 0.137** 0.312** 0.386** (0.392** (.295** 0.248** 0.243** 0.342** (0.433**
(10.30) (3.17) (1.38) (6.09) (8.59) (9.34) (6.81)  4.88) (17.58) (8.92) (11.50) (11.88) (12.83) (8.3 (11.06) (10.66)
Observations 25,392 18,203

Note: *** ** * denotes significance at 1%, 5% and 10%, respegtiyel t statistics. Experience is calculated as (gem- of education-6). All models include industynumies and occupation dummies. Less than

primary school and 1-10 employees are the excladezfjories in education and size of firm variablespectively.
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Table A3. Quantile regressions for the group of cities 1 wibhrections for selectivity

(y = Log real hourly wage)

Formal workers

Informal workers

OLS 5% 10% 25% 50% 75% 90% 95% OLS 5% 10% 25% 50% 75% 90% 95%
Constant 7497 7.239**  7.429* 7575 7.534*%* 7529 7.628** 7.812** 7.255* 6.532** 6.696** 6.984** 7.28F* 7512** 7.723* 7.886™*
(431.42) (207.56) (313.61) (600.03) (519.89) (37).  (180.33)  (141.75) (431.26) (121.72) (205.26) 350(75) (472.1) (452.85)  (253.31)  (184.71)
A 0.035** 0.146** 0.165** 0.083** 0.009 0.0002 -0.031 0.017 -0.006 0.028 0.022 0.021 -0.011 -0.024 -0.029 -D.03
(3.10) (6.53) (10.93) (10.14) (0.95) (0.01) (-.09  (0.45) (-0.54) (0.81) (1.07) (1.55) (-1.04) ¢3) (-1.36) (-1.26)
Education levels
Lower secondary education0.068** 0.065** 0.059** 0.03%** 0.037* 0.073** 0.093** 0.096** 0.076** 0.004** 0.07~* 0.083** 0.090** 0.084** 0.093** 0.086**
(7.87) (3.96) (5.20) (6.27) (5.15) (6.12) (4.46)  3.68) (6.77) (0.11) (3.35) (6.30) (8.74) (7.79) .64 (3.06)
Higher secondary educatior0.184** 0.147** 0.132** 0.087** 0.117* 0.213** 0.303** 0.355** 0.198* 0.116** 0.174** 0.195* 0.200** 0.197* 0.220** (0.254**
(21.30) (8.55) (11.40) (13.82) (16.27) (17.85) 6B} (13.61) (16.36) (3.03) (7.56) (13.47) (17.97) (16.89) (10.23) (8.55)
Bachelor/Master 0.534** 0.323** 0.356** 0.435** 0.533** 0.632** 0.676** 0.685** 0.512* 0.349** 0.389** 0.413** 0.550** 0.565** 0.768** 0.810™**
(44.90) (13.42) (21.12) (49.19) (53.78) (38.12) 3.2) (18.30) (17.84) (4.07) (7.30) (12.45) (20.91  (20.15) (14.52) (11.27)
Experience 0.004**  0.004** 0.002* 0.002* 0.004** 0.005* 0.006** 0.005** 0.009** 0.012** 0.012** 0.012* 0.016** 0.007** 0.005** 0.004
(6.69) (3.05) (2.18) (4.18) (8.10) (5.90) (3.65) 2.28) (8.85) (3.89) (6.30) (10.22) (10.42) (7.47) (2.93) (1.68)
Experiencé -0.000F** -0.000F** -0.000%** -0.000%** -0.000%** -0.000%** -0.000%* -0.00002 -0.0002** -0.0002** -0.0002** -0.0002** -0.0002** -0.000%** -0.0001 -0.00003
(-5.39) (-4.42) (-3.39) (-5.65) (-7.38) (-3.73) 1.89) (-0.46) (-7.23) (-4.11) (-6.25) (-9.17) e8) (-5.49) (-1.55) (-0.58)
Tenure 0.014** 0.014** 0.010* 0.008** 0.01¥** 0.016** 0.019** 0.017** 0.025** 0.049** 0.045** 0.029** 0.019** 0.02¥** 0.025** 0.017**
(13.69) (6.74) (7.36) (10.34) (13.15) (11.08) g9  (5.39) (10.15) (6.78) (10.31) (10.38) (8.33) 16) (5.63) (2.64)
Tenuré -0.000#** -0.0002** -0.0002** -0.000%F 0.0001 -0.0001 -0.0002* -0.0002 -0.00** -0.002** -0.002** -0.00F*** -0.0005** -0.00r** -0.00F** -0.0004
(-3.38) (-2.85) (-3.32) (-1.77) (0.33) (-1.51) 08) (-1.52) (-7.03) (-7.31) (-10.62) (-8.20) 08) (-5.65) (-3.76) (-1.15)
Male 0.057** 0.010 0.004 0.0#4* 0.052** 0.097** 0.114** 0.098** 0.098* 0.098** 0.083** 0.10¥** 0.096** 0.102** 0.104** 0.100**
(12.01) (1.15) (0.62) (4.21) (13.17) (15.04) (.3  (6.89) (10.19) (3.29) @.71) (9.16) (10.87) Koo (6.22) (4.26)
Size of firm
11 — 50 employees 0.068** 0.057** 0.026** 0.04%* 0.055** 0.08G** 0.085** (0.059** 0.165* 0.205** 0.197** 0.143** 0.134** 0.125* 0.145* 0.178**
(7.99) (3.38) (2.21) (6.54) (7.67) (6.76) (4.18)  2.10) (12.54) (5.45) (8.48) (9.53) (11.05) (9.66)  (6.09) (5.40)
More than 51 employees ~ 0.124** 0.089** 0.048* 0.060** 0.10%* 0.156* 0.169** 0.132** 0.169* 0.12F** 0.163* 0.112** 0.138** 0.192** 0.250** (.324**
(13.05) (4.74) (3.75) (8.68) (12.72) (11.98) (346 (4.41) (8.66) (2.08) (4.71) (5.01) (7.74) (10.32_ (7.50) (6.66)
Observations 25,368 13,723

Note: *** ** * denotes significance at 1%, 5% and 10%, respegtiyglt statistics. Experience is calculated as (peg- of education-6). All models include industiynemies and occupation dummies. Less than

primary school and 1-10 employees are the excledezbories in education and size of firm variablespectively.
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Table A4. Quantile regressions for the group of cities 2 wibhrections for selectivity
(y = Log real hourly wage)

Formal workers Informal workers
oLS 5% 10% 25% 50% 75% 90% 95% oLS 5% 10% 25% 50% 75% 90% 95%
Constant 7.6471** 7.369**  7.475** 7.592* 7.617F** 7.819* 7.844** 7.925** 6.969**  6.275** 6.437** 6.724** 7.030** 7.262** 7.440** 7.480**
(128.28) (58.68) (94.29) (556.54) (133.63) (92.39) (64.44)  (53.88) (248.69) (114.92) (125.83) (18).5  (205.84) (255.79) (150.60) (96.46)
A 0.121** 0.081 0.11%* 0.028** 0.070* 0.168* 0.172* 0.196* 0.125* 0.327** 0.20%** 0.188** 0.073** 0.053 0.101 0.075
(3.88) (1.19) (2.54) (3.93) (2.36) (3.76) (2.55) 2.44) (3.29) (4.60) (3.18) (3.86) (2.86) (1.44) 68) (0.83)
Education levels
Primary 0.072** 0.126** 0.115** 0.074** 0.047* 0.070* 0.084 0.059 0.076** 0.077* 0.065 0.036 0.05% 0.099** 0.115** 0.102*
(3.04) (2.71) (3.82) (13.58) (2.08) (2.04) (1.65) (1.05) (3.95) (2.12) (1.93) (1.40) (2.37) (5.22) 3.64) (2.19)
Secondary 0.142** 0.125** 0.162** 0.086** 0.100** 0.156** 0.212** 0.217** 0.210** 0.125* 0.155* 0.143** 0.208** 0.22F** 0.238** 0.280**
(5.90) (2.70) (5.44) (15.71) (4.34) (4.47) (4.12) (3.65) (9.81) (2.98) (4.09) (4.95) (8.00) (10.55)  (6.78) (5.35)
Tertiary 0.420** 0.212** 0.259** 0.345** 0.430** 0.510** 0.530** 0.544** 0.524*  0.408** 0.410* 0.407** 0.528** 0.603** 0.659** 0.632**
(13.85) (3.43) (6.38) (49.01) (14.84) (11.65) ®.1 (7.23) (12.28) (5.62) (5.90) (7.30) (10.17) .66) (9.57) (6.03)
Experience 0.004* 0.006 -0.002 0.0004 0.002 0.084 0.007* 0.012** 0.008** 0.008** 0.013* 0.010** 0.009** 0.005** 0.004 0.008
(2.44) (1.79) (-1.24) (1.21) (1.45) (1.97) (2.22) (3.49) (4.74) (2.49) (4.43) (4.52) (4.12) (3.08) 1.38) (1.73)
Experiencé -0.000¥* 0.00003 0.00004 -0.00001 -0.00004.0001 -0.000%0.0002* -0.000F** -0.000F* -0.0002** -0.0002** -0.000F** -0.000F -0.0001 -0.0001
(-2.06) (0.47) (0.99) (-1.35) (-1.14) (-1.43) Q1)  (-1.99) (-3.10) (-1.85) (-3.36) (-4.02) (988  (-1.65) (-0.54) (-1.05)
Tenure 0.013** 0.01**+* 0.004* 0.00*** 0.015* 0.018** 0.016** 0.012* 0.027**  0.033** 0.028* 0.030** 0.025** 0.026** 0.023** 0.023**
(5.62) (2.80) (2.53) (2.67) (7.13) (5.44) (3.27) 2.20) 9.37) (7.18) (5.95) (8.03) (7.05) (9.66) 16 (3.60)
Tenuré -0.0002*  -0.0001 -0.0001 -0.006% -0.0002**-0.0003* -0.0001 -0.0001 -0.0007** -0.00F** -0.00F** -0.00F** -0.0006** -0.0007** -0.0005** -0.0005*
(-1.96) (-0.93) (-1.33) (-4.18) (-3.11) (2.24) 002)  (-0.41) (-5.97) (-6.32) (-4.70) (-5.31) 60) (-6.74) (-2.82) (-2.29)
Male 0.01& -0.023 -0.023 0.001 0.020 0.016 0.05%* 0.047 0.096** 0.001 0.040 0.082* 0.104** 0.117** 0.116** 0.167**
(1.64) (-1.03) (-1.55) (0.58) (1.97) (1.05) (2.32) (1.85) (5.87) (0.05) (1.43) (3.92) (5.23) (7.06)  (4.01) (3.74)
Size of firm
11 - 50 employees 0.062* 0.166** 0.11®*** 0.080** 0.064** -0.009 0.034 0.052 0.190** 0.196** 0.275** 0.232* 0.185** 0.134** 0.142** 0.169*
(2.41) (3.23) (3.39) (13.76) (2.62) (-0.25) (0.67) (0.86) (7.55) (4.29) (6.45) (7.11) (6.06) (5.34)  (3.30) (2.55)
More than 51 employees 0.039 0.13% 0.07% 0.076* 0.046 -0.039 -0.001 0.007 0.215** 0.157* 0.292** 0.187** (0.213** 0.23F*** 0.235* 0.249*
(1.16) (2.00) (1.78) (10.12) (1.44) (-0.85) (-0.31  (0.09) (4.89) (1.97) (4.16) (3.47) (3.97) (5.22)  (3.18) (2.27)
Observations 4394 3832

Note: *** ** * denotes significance at 1%, 5% and 10%, respegtiyél t statistics. Experience is calculated as (gem- of education-6). All models include industiyntmies and occupation dummies. Less than
primary school and 1-10 employees are the excladezfjories in education and size of firm variablespectively.
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Table A5. Quantile regressions for the group of cities 3 wibhrections for selectivity
(y = Log real hourly wage)

Formal workers

Informal workers

OoLS 5% 10% 25% 50% 75% 90% 95% OoLS 5% 10% 25% 50% 75% 90% 95%
Constant 7.507** 7.264**  7.429* 7.564* 7.57F* 7.508** 7.573* 7.808** 6.965**  6.230** 6.429** 6.728** 7.004** 7.232** 7.45F** 7.560**
(203.25) (100.59) (116.43) (203.96) (238.93)  (I3p. (94.60) (81.75) (341.80) (144.39) (176.96)  7(28) (342.06) (270.28) (193.48) (167.78)
A 0.058** 0.173** 0.196** 0.113* 0.055** -0.020 -0.03%* 0.006 -0.197** -0.209** -0.23F¥** -0.213** -0.180** -0.186** -0.212** -0.227**
(3.28) (5.22) (6.64) (6.24) (3.63) (-0.70)  (-2.07) (0.13) (-9.96) (-5.02) (-6.52) (-7.68) (-9.02) 707) (-5.91) (-5.52)
Education levels
Primary 0.087** 0.046 0.067 0.057** 0.069* 0.09%** 0.126** 0.082 0.112** 0.146** 0.126** 0.1106** 0.105** 0.11¥* 0.097* 0.132*
(4.63) (1.24) (2.05) (2.99) (4.17) (2.97) (3.08) 1.68) (8.29) (5.16) (5.38) (5.90) (7.72) (6.30) 98 (4.60)
Secondary 0.190** 0.128** 0.166>** 0.12F** 0.139** 0.223** 0.300** 0.262** 0.264**  0.257** 0.243* 0.246** 0.246** 0.268** 0.278** 0.314**
(10.32) (3.35) (5.03) (6.43) (8.80) (7.35) (7.57) (5.52) (18.03) (8.09) (9.01) (11.79) (16.69) (®.3 (10.56) (10.48)
Tertiary 0.501** 0.309**  0.344** 0.345** 0.503** 0.594** 0.691** 0.674** 0.720** 0.736** 0.766** 0.688** 0.69F** 0.760** 0.695** 0.623**
(20.99) (6.16) (7.95) (14.00) (24.50) (15.19) ¢B). (10.87) (20.30) (10.06) (12.69) (13.89) (19.42  (16.85) (10.88) (8.02)
Experience 0.006** 0.004 -0.003 0.062 0.004** 0.006** 0.008** 0.009** 0.014* 0.014* 0.015*>* 0.015** 0.014** 0.014* 0.016** 0.016**
(4.43) (1.61) (-1.23) (1.71) (4.12) (2.75) (2.95) (2.61) (11.25) (5.15) (6.72) (8.44) (11.19) (851)  (6.86) (6.15)
Experiencé -0.000%** -0.000** -0.00006 -0.00004 -0.000%* -0.0001-0.000F -0.0001 -0.0002** -0.0002** -0.0002** -0.0002** -0.0002** -0.0002** -0.0002** -0.0002**
(-3.24) (-2.18) (-1.20) (-1.53) (-3.07) (-1.45) 1(6)  (-1.51) (-8.37) (-3.67) (-5.19) (-6.54) 49) (-6.39) (-5.15) (-4.17)
Tenure 0.007** 0.012** 0.005 0.006~* 0.003* 0.007* 0.010* 0.010* 0.022**  0.027** 0.023* 0.023** 0.018* 0.020** 0.02¥** 0.025**
(3.56) (2.91) (1.36) (2.95) (1.99) (2.07) (2.44) 2.09) (7.39) (4.54) (4.66) (6.00) (5.97) (5.47) .36) (4.65)
Tenuré -0.00001 -0.0005* -0.00005 -0.00005 -0.0002* 0.0001 0.0001 0.0001 -0.0006** -0.0006** -0.0006** -0.0006** -0.0004** -0.0005** -0.0005* -0.0006**
0.22) (-3.05) (-0.34) (-0.61) (-3.05) (0.95) ®3 (0.33) (-4.39) (-3.34) (-2.85) (-4.21) (-3.15)  (-3.12) (-2.47) (-3.06)
Male 0.018* -0.013 -0.029 -0.010 0.018* 0.047** 0.065** 0.079** 0.149**  0.142** 0.150** 0.140** 0.137* 0.163** 0.143** (0.135**
(2.01) (-0.75) (-1.87) (-1.11) (2.31) (3.11) (323 (3.34) (12.04) (5.66) (6.98) (8.20) (11.01) ®.9 (6.24) (4.92)
Size of firm
11 — 50 employees 0.038* 0.055 -0.007 -0.006 0.015 0.088 0.076 0.033 0.245*  0.368** 0.314* 0.245** 0.196** 0.203** 0.238** 0.246**
(2.12) (1.62) (-0.22) (-0.31) (0.98) (2.35) (1.94) (0.73) (14.64) (10.50) (10.61) (10.46) (11.68) 50 (8.25) (7.01)
More than 51 employees 0.104** 0.069% -0.010 0.014 0.056* 0.177** 0.210** 0.169** 0.523** 0.523** 0.529** 0.49%** 0.48F** 0.502** 0.575** 0.650**
(5.02) 1.73) (-0.29) (0.65) (3.16) (5.25) (4.63) (3.20) (17.62) (7.60) (8.90) (11.04) (16.10) (8.7 (11.26) (10.85)
Observations 6531 8430

Note:*** ** * denotes significance at 1%, 5% and 10%, respegtiylt statistics. Experience is calculated as (gem-of education-6). All models include industpgnumies and occupation dummies. Less thiamary
school and 1-10 employees are the excluded categiorieducation and size of firm variables, respeigt
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Table A6. Quantile regressions for the group of cities 1 witihcorrections for selectivity
(y = Log real hourly wage)

Formal workers Informal workers
OLS 5% 10% 25% 50% 75% 90% 95% OLS 5% 10% 25% 50% 75% 90% 95%
Constant 7.457F*  7.075* 7.245** 7.479* 7.525** 7.528** 7.662** 7.791** 7.255**  6.547** 6.702** 6.98F* 7.287F** T7.507** 7.719* 7.883**
(645.22) (317.65) (412.1) (799.3) (709.99) (461.05 (262.73)  (220.65) (432.07) (115.50) (203.86)  288) (475.94) (460.77)  (250.72)  (179.44)
Education levels
Lower secondary educatior0.07%**  0.077* 0.067** 0.052** 0.038** 0.073** 0.09%** 0.097** 0.076** 0.003 0.07%** 0.087* 0.089** 0.084** 0.09F** 0.085**
(8.25) 4.77) (5.30) (7.51) (4.84) 6.17) (4.20) 3.66) (6.75) (0.09) (3.38) (6.24) (8.75) (7.94) .50) (2.98)
Higher secondary educatio®.19%**  0.177* 0.164** 0.109** 0.119** 0.213** 0.296** 0.359** 0.196** 0.118** 0.179** 0.200** 0.196** 0.193** 0.216** 0.245**
(23.18) (10.93) (13.21) (16.39) (15.72) (18.57)  4.pD) (14.32) (16.77) (2.97) (7.82) (13.46) (18.35  (17.40) (10.27) (8.21)
Bachelor/Master 0.545**  0.378** 0.406** 0.466** 0.536** 0.632** 0.666** 0.690** 0.509** 0.368** 0.388** 0.416** 0.547** 0.548** 0.765* 0.794**
(47.94) (16.49) (22.41) (49.54) (51.48) (39.83) 2.[@)  (19.14) (18.19) (4.15) (7.38) (12.11) (2049  (20.51) (1511)  (11.19)
Experience 0.005*  0.004** 0.002** 0.002** 0.004** 0.005** 0.006** 0.005* 0.009* 0.012** 0.012** 0.013** 0.010** 0.007** 0.005* 0.003
(6.94) (3.48) (2.37) (4.31) (7.42) (5.94) (3.58) 2.26) (8.87) (3.73) (6.64) (10.04) (10.42) (7.42)  (2.55) (1.28)
Experiencé -0.000F** -0.000F** -0.000F* -0.000F** -0.000F** -0.000F** -0.000F* -0.0001 -0.0002** -0.0003** -0.0002** -0.0002** -0.0002** -0.000F** -0.00005-0.00001
(-5.32) (-4.31) (-2.50) (-4.89) (-6.66) (-3.76) 1.06) (-0.40) (-7.22) (-3.98) (-6.46) (-8.85) eB) (-5.50) (-1.29) (-0.16)
Tenure 0.014** 0.014** 0.01*+* 0.008** 0.01** 0.016** 0.019** 0.017** 0.025**  0.050** 0.045** 0.029** 0.019** 0.022** 0.026** 0.016*
(13.75) (7.45) (7.04) (9.56) (11.92) (11.10) (3.64 (5.41) (10.15) (6.52) (10.25) (10.07) (8.55) 4. (5.86) (2.47)
Tenuré -0.000#** -0.0003** -0.0002** -0.000F 0.00001 -0.0001 -0.0062-0.0002 -0.00** -0.002** -0.002** -0.00F** -0.00F** -0.002** -0.00F** -0.0003
(-3.48) (-3.64) (-3.36) (-1.82) (0.29) (-1.51) 08)  (-1.58) (-7.03) (-7.02) (-10.61) (-8.03) (5) (-5.65) (4.02)  (-1.05)
Male 0.059*  0.02** 0.016** 0.019** 0.052** 0.097** 0.112** 0.100** 0.097**  0.094* 0.083** 0.103** 0.094** 0.099** 0.105** 0.097**
(12.61) (2.45) (2.24) (5.17) (12.16) (15.28) (9.96 (7.10) (10.18) (3.01) @.72) (8.85) (10.79) an. (6.21) (4.01)
Size of firm
11 — 50 employees 0.085**  0.127** 0.100** 0.078** 0.059** 0.080** 0.072** 0.068** 0.162** 0.216”** 0.205** 0.153** 0.130** 0.115** 0.134** 0.155**
(12.63) (10.30) (10.14) (14.51) (9.52) (8.52) ¥3 (3.25) (13.76) (5.87) (9.70) (10.64) (12.07) 0.¢6) (6.31) (5.21)
More than 51 employees 0.147* 0.18%* 0.15¥ 0.113** 0.106** 0.156** 0.15¥** 0.145** 0.162** 0.157* 0.189** 0.13¥** 0.125* 0.170** 0.22F** 0.277**
(25.03) (17.39) (17.45) (24.11) (19.75) (19.33)  0.46) (8.10) (11.14) (3.39) (7.17) (7.38) (9.47)  1263) (8.69) (7.73)
Observations 25,368 13,723

Note: *** ** * denotes significance at 1%, 5% and 10%, respegti¢8lt statistics. Experience is calculated as (gepe- of education-6). All models include industymuimies and occupation dummies. Less than
primary school and 1-10 employees are the excledezbories in education and size of firm variablespectively.
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Table A7. Decomposition results for the total

sample
Q log vI?:g\;ve gap Iogsxggegegdap Characteristics Coefficient
0.05 0.812 1.155 0.145 1.010
(0.016) (0.0086) (0.015)
0.10 0.756 1.005 0.151 0.854
(0.013) (0.005) (0.014)
0.15 0.716 0.892 0.157 0.735
(0.011) (0.004) (0.013)
0.20 0.67 0.803 0.158 0.645
(0.01) (0.004) (0.010)
0.25 0.555 0.725 0.158 0.567
(0.010) (0.003) (0.010)
0.30 0.479 0.657 0.160 0.498
(0.009) (0.003) (0.009)
0.35 0.404 0.600 0.163 0.437
(0.009) (0.003) (0.009)
0.40 0.37 0.552 0.167 0.385
(0.008) (0.003) (0.007)
0.45 0.346 0.509 0.172 0.337
(0.007) (0.003) (0.007)
0.50 0.359 0.472 0.180 0.292
(0.008) (0.004) (0.008)
0.55 0.335 0.441 0.192 0.250
(0.008) (0.004) (0.007)
0.60 0.317 0.416 0.207 0.209
(0.008) (0.005) (0.007)
0.65 0.338 0.397 0.227 0.171
(0.008) (0.0086) (0.008)
0.70 0.368 0.381 0.252 0.129
(0.010) (0.007) (0.008)
0.75 0.427 0.364 0.282 0.081
(0.013) (0.009) (0.010)
0.80 0.421 0.351 0.311 0.040
(0.016) (0.012) (0.011)
0.85 0.472 0.354 0.332 0.022
(0.018) (0.013) (0.015)
0.90 0.492 0.367 0.353 0.014
(0.017) (0.015) (0.017)
0.95 0.506 0.369 0.351 0.018
(0.017) (0.018) (0.020)

Note: () Bootstrap standard errors based on 1€pé€titions.
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Table A8. Decomposition results by group of cities

Group 1 Group 2 Group 3
Q | Raw Estimated Characteristics Coefficient Raw Estimated Characteristics  Coefficient Raw Estimated Characteristics Coefficient
og wage gap log wage gap log wage gap log wage gap log wage gap log wage gap
0.05 0.604 0.919 0.140 0.779 0.953 0.545 0.137 0.408 0.846 0.230 0.152 0.078
(0.017) (0.006) (0.015) (0.023) (0.036) (0.035) (0.007) (0.007) (0.007)
0.10 0.570 0.786 0.157 0.63 0.973 0.474 0.135 0.339 0.849 0.202 0.157 0.045
(0.015) (0.005) (0.014) (0.015) (0.007) (0.015) (0.008) (0.005) (0.008)
0.15 0.528 0.696 0.164 0.533 0.903 0.387 0.130 0.257 0.792 0.153 0.163 -0.010
(0.015) (0.005) (0.015) (0.015) (0.008) (0.015) (0.010) (0.004) (0.010)
0.20 0.487 0.630 0.165 0.465 0.807 0.338 0.145 0.193 0.776 0.081 0.169 -0.088
(0.011) (0.005) (0.012) (0.010) (0.008) (0.011) (0.012) (0.004) (0.012)
0.25 0.409 0.574 0.162 0.411 0.725 0.299 0.129 0.170 0.713 0.027 0.173 -0.146
(0.010) (0.006) (0.011) (0.008) (0.004) (0.008) (0.008) (0.004) (0.007)
0.30 0.343 0.524 0.161 0.363 0.618 0.262 0.131 0.130 0.622 -0.003 0.177 -0.180
(0.010) (0.005) (0.01) (0.007) (0.003) (0.007) (0.007) (0.004) (0.007)
0.35 0.269 0.482 0.158 0.324 0.512 0.226 0.129 0.097 0.546 -0.030 0.179 -0.209
(0.008) (0.005) (0.008) (0.007) (0.004) (0.007) (0.007) (0.004) (0.007)
0.40 0.258 0.449 0.158 0.291 0.481 0.192 0.125 0.067 0.505 -0.049 0.184 -0.233
(0.008) (0.005) (0.008) (0.008) (0.005) (0.009) (0.006) (0.004) (0.006)
0.45 0.265 0.418 0.159 0.26 0.451 0.156 0.124 0.032 0.469 -0.061 0.190 -0.250
(0.008) (0.005) (0.008) (0.009) (0.005) (0.009) (0.006) (0.005) (0.006)
0.50 0.244 0.392 0.160 0.232 0.410 0.124 0.13 -0.006 0.453 -0.066 0.197 -0.263
(0.008) (0.006) (0.008) (0.009) (0.005) (0.009) (0.007) (0.006) (0.006)
0.55 0.228 0.372 0.168 0.204 0.360 0.099 0.139 -0.041 0.438 -0.066 0.208 -0.273
(0.009) (0.007) (0.007) (0.010) (0.006) (0.009) (0.007) (0.006) (0.006)
0.60 0.253 0.357 0.180 0.177 0.352 0.074 0.152 -0.078 0.445 -0.057 0.228 -0.285
(0.010) (0.007) (0.008) (0.010) (0.006) (0.010) (0.008) (0.007) (0.006)
0.65 0.296 0.347 0.197 0.15 0.372 0.050 0.163 -0.114 0.441 -0.040 0.253 -0.294
(0.011) (0.008) (0.009) (0.010) (0.006) (0.009) (0.010) (0.009) (0.007)
0.70 0.325 0.343 0.223 0.12 0.368 0.029 0.173 -0.145 0.442 -0.017 0.283 -0.300
(0.012) (0.010) (0.009) (0.010) (0.007) (0.009) (0.010) (0.010) (0.007)
0.75 0.357 0.345 0.255 0.09 0.465 0.022 0.192 -0.170 0.491 0.015 0.319 -0.304
(0.013) (0.013) (0.01) (0.012) (0.02) (0.02) (0.011) (0.011) (0.008)
0.80 0.356 0.354 0.292 0.062 0.427 0.034 0.225 -0.191 0.515 0.044 0.350 -0.306
(0.014) (0.014) (0.013) (0.013) (0.011) (0.011) (0.012) (0.013) (0.010)
0.85 0.407 0.364 0.322 0.042 0.468 0.039 0.236 -0.197 0.556 0.076 0.377 -0.301
(0.014) (0.014) (0.015) (0.012) (0.012) (0.012) (0.014) (0.015) (0.012)
0.90 0.425 0.373 0.340 0.033 0.509 0.057 0.234 -0.177 0.627 0.105 0.412 -0.308
(0.016) (0.017) (0.017) (0.016) (0.019) (0.016) (0.018) (0.017) (0.016)
0.95 0.418 0.373 0.329 0.044 0.440 0.107 0.269 -0.162 0.600 0.093 0.433 -0.340
(0.016) (0.022) (0.023) (0.018) (0.02) (0.019) (0.022) (0.021) (0.022)

Note: () Bootstrap standard errors based on 1€pétitions.
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