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is known about whether informal agglomeration generates KEYWORDS

the wage premium in cities in developing countries. This Agglomeration; informality;
paper provides empirical evidence on the impacts of urbani- wage disparities; Vietnam
zation and localization, separated from formal and informal

sources, on the earnings of informal workers and how the

concentration of informal workers affects the wages of for-

mal employees in cities in Vietham. Using data from the

2013-2020 Vietnam Labor Force Surveys, this paper shows

higher wages in bigger cities. In addition to workers’ skills

and local non-human endowment, agglomeration generates

the wage premium in cities. Nevertheless, the impacts are

different between small and large cities. Our results show

that while informal workers benefit from urbanization and

localization in large cities, their existence is over-

concentrated in small cities and crowds out the formal sector

in large cities of Vietnam. Thus, urban development policies

should focus on the over-concentration of informal sector

workers in cities.

Introduction

Wages are higher in bigger cities and urban areas than in smaller towns and
rural places. This city and urban wage premium is one of the factors which
attract workers, including informal laborers, to migrate to urban places and
concentrate more in bigger cities. The last two decades have seen an increasing
interest in the urban economic literature on explaining the benefits of the
concentration of economic activities and workers in clusters in cities and
urban places. These benefits are known as agglomeration economies or
agglomeration externalities that come from various advantages of locating
nearby (Glaeser and Maré 2001; Wheaton and Lewis 2002; Combes, Duranton,
and Gobillon 2008; Puga 2010).
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Studies investigating the impacts of agglomeration on urban earnings often
quantify the wage premium into three different sources. These include worker
skills or human endowment (Glaeser and Maré 2001; Combes, Duranton, and
Gobillon 2008; De la Roca and Puga 2017), local non-human endowments across
cities (Combes, Duranton, and Gobillon 2008; Duranton 2016), and agglomera-
tion economies (Glaeser and Maré 2001; Combes, Duranton, and Gobillon 2008;
De la Roca and Puga 2017). The decomposition of sources of the urban wage
premium aims to isolate agglomeration impacts to evaluate whether cities are
productive by generating positive agglomeration effects on firms and workers.
Substantial empirical evidence for the modern or formal sector in developed
nations (Glaeser and Maré 2001; Combes, Duranton, and Gobillon 2008; De la
Roca and Puga 2017) and developing countries (Barufi, Haddad, and Nijkamp
2016) show that cities make workers more productive.

Under the presence of informality, agglomeration externalities in cities are
still under debate. On the one hand, Duranton (2008) states that both formal
and informal sectors generate positive agglomeration effects. On the other
hand, Overman and Venables (2010) argue that the concentration of the infor-
mal sector in cities drives up urban costs and crowds out the formal sector.
However, it is not sufficiently fast enough for these negative impacts to offset
the positive effects of increasing city size. Their argument is strongly supported
by Moreno-Monroy (2012).

Recent empirical evidence in South American developing countries is often
inconclusive. For example, Duranton (2016) and Garcia (2019) show that cities
have stronger effects on the wages of informal workers than their formal
counterparts in Colombia. However, Matano, Obaco, and Royuela (2020) point
out that agglomeration economies benefit only formal employment and infor-
mal workers working in the formal sector, not those employed in the informal
sector in Ecuador. Though providing insights into local scale externalities in the
informal sector, none of these studies unveils agglomeration effects from
informal sources.

With more than 60% of the world’s employed population earning their
livelihoods in the informal economy (Bonnet, Vanek, and Chen 2019) and cities
continuing to cater to a large proportion of informal employment in developing
countries (Moreno-Monroy 2012; Ghani and Kanbur 2013), quantifying sources
of the urban wage premium of informal workers is crucial for development
policies. If the earnings premium mainly comes from the ability bias and local
endowments (including geographical features and location infrastructure),
cities are not productive and urban development policies should focus on
labor mobility and concern about the over-concentration of informality in cities
(Overman and Venables 2010). On the other hand, if the wage premium is
generated from agglomeration externalities (i.e. the geographical concentration
of economic activities), cities still provide a safety net for informal workers
(Moreno-Monroy 2012).
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This study investigates whether cities generate positive agglomeration
effects, separated by formal and informal sources, on the earnings of the
informal workers in one of the East Asian developing countries - Vietnam. It
also examines if the existence of informal workers in Vietnamese cities affects
the wages of formal workers. The study of Vietnam is interesting because it is
one of the typical cases of developing countries that are predominant by the
informal sector and fast urbanization process. The country’s informal workers
account for nearly 60% of non-agricultural employment, of which approxi-
mately 40% are living in urban places (General Statistics Office of Vietnam
2018) that occupy only 10% of the country’s territory.'

The remainder of the paper is organized as follows. Section 2 discusses
sources of urban wage disparities and the interaction between the informal
sector and agglomeration in cities. Section 3 describes data used to investigate
the urban wage premium of informal workers and the effects of the concentra-
tion of informal employment on the wages of formal workers in cities. The
distribution of informal employment and spatial wage disparities are presented
in Section 4. Empirical models and the measurement of variables are shown in
Section 5. Section 6 discusses the identification strategy, while Section 7 pro-
vides empirical results. Concluding remarks are presented in Section 8.

Urban wages and agglomeration economies
Sources of urban wage disparities

The last two decades have seen an increasing interest in the urban economic
literature explaining why wages are higher in bigger cities. Reviews from the
literature show three possibilities explaining this spatial wage disparity across
cities. Firstly, the empirical analysis in advanced countries reveals that higher
earnings in bigger cities result from a higher human endowment or workers'
skills (Glaeser and Maré 2001; Combes, Duranton, and Gobillon 2008). Within
this earning premium, De la Roca and Puga (2017) decompose it into two parts:
one results from the spatial sorting of more productive workers, and the other
comes from the dynamic benefits of learning by working in bigger cities. Their
findings reveal that higher wages result from more valuable experiences accu-
mulated in bigger cities rather than unobserved ability.

The second set of explanations proposes that wage differences across areas
come from the local non-human endowment. The benefits of local endowment
include geographical features and infrastructures such as airports and closeness
to a navigable river or deep-sea harbor. These are assumed to benefit the
productivity and wages of laborers (Combes, Duranton, and Gobillon 2008).

The third strand of explanations comes from the argument that firms and
employees are more productive in large and dense urban areas than in other
locations as locating nearby generates benefits (see Puga (2010) for a review).
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These benefits are known as local scale externalities or agglomeration econo-
mies, resulting from the interaction between firms and individuals (Barufi,
Haddad, and Nijkamp 2016). There are two types of agglomerations: localization
and urbanization economies.

Localization has resulted from the concentration of similar economic activities
or the concentration of firms and workers in the same industry. This localization is
known as the Marshall, Arrow, Romer (MAR) economies in the dynamic context
(Henderson 2003). The first advantage of localization is that knowledge and
technologies are easily transferred between firms in the same industry through
spatial proximity (Jaffe, Trajtenberg, and Henderson 1993), industrial linkages, and
subcontracting opportunities (Lall, Shalizi, and Deichmann 2004). The second is
that labor market search and matching are improved with a scale that enhances
productivity (Kim 1989; He, Wei, and Pan 2007).

Urbanization comes from cities’ size or the diversity of industrial activities.
The former represents the benefit of greater market access (Glaeser and Maré
2001) when a firm locates in a dense area. In addition, the availability of a large
labor pool in dense and diverse urban places allows for better matching
between employers and employees and business partners (Puga 2010). The
latter — so-called Chinitz-Jacobs urbanization in the dynamic context
(Henderson 2003) - implies the benefits of knowledge transmission across
sectors (Jacobs 1969; Porter 1990), such as the exchange of complementary
knowledge (Barufi, Haddad, and Nijkamp 2016). It also reflects the benefit of
better access to supporting services (Puga 2010).

As firms benefit from productivity advantages in bigger cities, they are willing
to pay higher wages to their workers. Previous studies investigating spatial
wage disparities of the formal sector in advanced countries show that wages
are higher in bigger cities, and both urbanization and localization positively
affect wages. For instance, Combes, Duranton, and Gobillon (2008) reveal that
returns to agglomeration in France are mainly driven by urbanization. Similarly,
Rosenthal and Strange (2008) and De la Roca and Puga (2017) point out that
urbanization contributes to wage disparities in the US and Spain. Localization
also generates the urban earnings premium in the US. Evidence of agglomera-
tion effects on wage disparities is also found in the formal sector in developing
countries. For example, Barufi, Haddad, and Nijkamp (2016) find that urbaniza-
tion generates positive effects on wages of formal workers in Brazil while
localization impacts depend on industrial sectors. Following Punzo, Castellano,
and Bruno (2022), we create Table 1 that summaries sources of the urban
earning premium and their expected relations with workers’ earnings.

The interactions between the informal sector and agglomeration in cities

Investigations on urban earnings premium have assumed that cities generate
benefits through agglomeration or geographical concentration of economic
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activities. However, studies express concerns about the over-concentration of
firms and workers due to higher incomes in urban places. When the concentra-
tion is over-sized, costs might arise, and agglomeration economies generate
negative impacts (known as congestion) on productivity and wages of the
urban laborers (Arnott 1979; Fujita 1989). If it is the case, cities are considered
not productive (Overman and Venables 2005, 2010). In this setting, the literature
raises concerns that the existence of informality may reduce the benefits of city
scale, especially in the formal sector, because informality pushes up costs in
cities (Overman and Venables 2005, 2010; Moreno-Monroy 2012).

These concerns attract substantial explanations for the interaction between
the informal sector and agglomeration in cities. As Mukim (2015) indicates, the
benefits of agglomeration including greater access to specialized inputs, labor-
market pooling, and knowledge and technology spillover (Ellison, Glaeser, and
Kerr 2010) apply equally to both formal and informal firms. These are the
reasons why informal workers tend to migrate to dense cities. Informal workers
not only concentrate in cities; empirical evidence also shows they tend to co-
agglomerate with formal workers (Mukim 2015; Tran 2015; Tran and La 2018).
Nevertheless, the opinions on the co-agglomeration of formal and informal
sectors are divided. Some argue that agglomeration can be generated in
informal enterprises when these firms participate in the value chain through
backward and forward linkages or sub-contracts with formal enterprises
(Overman and Venables 2005; Moreno-Monroy 2012). Others point out the
possibility of isolated informal firms in cities due to their inability (Moreno-
Monroy 2012). Consequently, agglomerations are not generated on the earn-
ings of informal workers. Even worst, the concentration of the informal sector in
cities drives up urban costs and crowds out the formal sector (Overman and
Venables 2010; Moreno-Monroy 2012).

Empirical evidence on returns to agglomeration under the presence of
informality in South American developing countries reveals that agglomeration
matter also. However, the results are inconclusive. For instance, Duranton (2016)
finds that urbanization, measured by city population, has stronger effects on
wages of informal workers (defined as those without written labor contracts)
than formal laborers in Colombia. Similarly, Garcia (2019) shows that the effects
of urbanization, measured by employment density, are more significant for
informal sector workers than formal sector workers in Colombia. By separating
agglomeration into urbanization (indicated by population density) and localiza-
tion (measured by the specialization of economic activities), Matano, Obaco,
and Royuela (2020) reveals that while both urbanization and localization gen-
erate the urban wage premium for formal workers, they have positive impacts
on only informal workers working in the formal sector, not those who work in
the informal sector.

In this study, we separate localization into informal and formal sources and
evaluate the impacts of each type of localization on the earnings of informal
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workers. We also evaluate whether informal agglomeration affects the wages of
formal employment. Our results provide further empirical evidence to the
debate in the literature on the interaction between the informal sector and
agglomeration in cities.

Data

This paper employs quarterly cross-sectional data from the Vietnam Labor Force
Survey (LFS) from 2013 to 2020 to examine whether cities generate positive
agglomeration impacts on the earnings of informal workers and whether infor-
mal agglomeration affects the wages of formal workers. This survey has been
carried out annually by the General Statistics Office (GSO) of Vietnam since 2007
and provides comprehensive information on informal employment in Vietnam.
However, as surveys before 2013 provide data from only one point in time, these
data are excluded from the analysis.

The GSO applied the 17th International Conference of Labor Statisticians
definition to measure informal workers as those working in the informal sector
and those working in the formal sector but not eligible for social insurance. The
informal sector includes all unincorporated enterprises that do not register and
engage in non-agricultural activities. We limit our sample to wage earners
because the information on the income of household businesses is not avail-
able. Although this limitation excludes business owners in the informal sector, 2
our sample is expected to be more homogenous.

The LFS applies the multi-stage sampling strategy. In the first stage, small
areas (primary sampling units — PSUs- which contain around 100 households,
classified into urban and rural strata for each province/city) are selected using
the method of probability proportional to size. In the second stage, households
in selected PSUs are sampled using the systematic random sampling method.
This sampling strategy allows this survey to be representative at the provincial
level combined with urban and rural areas. The survey was implemented four
rounds per year.

In this study, we define the employment location at the district level. The
hierarchical administrative division of Vietnam starts from provinces under the
management of the central government. Each province has smaller adminis-
trative units called districts, and the districts break down into communes. The
classification of provinces is based on their historical features and development
speeds. With this classification, Vietnam has five centrally managed cities. Hanoi
in the North and Ho Chi Minh in the South are the two largest provinces
considered metropolitan areas. Three other centrally managed provinces
include Hai Phong in the North, Da Nang in the Center, and Can Tho in the
South. These three provinces are endowed with favorable navigable rivers and
deep-sea harbors. It is worth noting that although these three central provinces
have developed along with the history of Vietnam, their development speeds
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may be less than some emerging industrial provinces, including Quang Ninh
and Bac Ninh in the North and Dong Nai and Binh Duong in the South.

As the literature points out, the choice of geographical units makes no
difference in estimating agglomeration effects. For instance, Briant, Combes,
and Lafourcade (2010) compared the results of several exercises in spatial
economics with different choices of geographical units using French data.
They conclude that the shape of units makes no difference in estimating
agglomeration effects. Similarly, Howard, Newman, and Tarp (2016) found con-
sistent results when analyzing the driving forces of agglomeration in the formal
sector in Vietnam with different uses of the geographical units, including
provinces, districts, and communes.

To investigate whether wages are higher in bigger cities, we select only the
data set in the urban setting. In the LFS, urban and rural areas are defined at the
grass-root level of the administrative division, i.e. the commune level. In
Vietnam, it is worth noting that most districts in five centrally managed cities
are urban ones. Other provinces have one urban district that serves as the
provincial capital and one to four other districts considered commercial centers
and classified as urban areas. The rest of the districts in the province is rural
areas. However, each district has one commune that serves as the district
capital, and one to two other communes are considered urban ones. The
definition of rural and urban areas at the commune level follows Glaeser and
Maré (2001) suggestions that small towns, which are urban places, should not
be ignored when analyzing the impacts of agglomerations. Although we define
the employment location at the district level in our paper, we can separate
urban and rural communes in each district. All urban communes in each district
(so-called cities) are kept in our sample.

In this paper, two different cities are distinguished: small towns with urban
populations of up to 30 thousand people and the rest are large cities. Data on
districts’ urban populations are taken from the statistical yearbook of Vietnam
from 2013 to 2020. Table 2 displays the distribution of cities across provinces. As
shown in this Table, large cities are often located in metropolitan areas and
centrally managed cities with more favorable local endowments. On the other
hand, small cities are more pronounced in the four emerging industrial pro-
vinces and other provinces of the country (Table 2).

Since the paper focuses on the disparity of earnings across cities and whether
cities generate agglomeration effects on wages of workers, our final sample
includes all waged workers aged from 15 years old?® in non-agricultural activities.
The annual average sample includes 469,161 formal workers and 260,079 informal
workers, representing above 6.2 million formal workers and 3.2 million informal
workers in the urban population setting, respectively (Table 3). The population of
formal and informal workers are employed in around 156,946 and 1,864,325
formal and informal firms in urban Vietnam.* As shown in Table 3, formal and
informal workers concentrate more in large cities.
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Table 2. District distribution across provinces.

2013 2016 2020
Province types Small Large Small Large Small Large
Metropolitan cities 19 33 19 34 17 36
(36.5) (63.5) (35.9) (64.1) (32.1) (67.9)
Centrally managed cities 12 18 12 18 1 18
(40.0) (60.0) (40.0) (60.0) (37.9) (62.1)
Industrial provinces 24 15 24 15 20 17
(61.5) (38.5) (61.5) (38.5) (54.1) (45.9)
Others 455 84 449 115 445 126
(84.4) (15.6) (79.6) (20.4) (77.9) (22.1)
Total 510 150 504 182 493 197
(77.3) (22.7) (73.5) (26.5) (71.5) (28.5)
660 686 690

Source: Authors calculations from the 2013-2020 Vietnam Labor Force Surveys.
Notes: Figures in parentheses are percentages
Small cities have urban populations up to 30 thousand people

Table 3. Socio-demographic characteristics of workers in urban areas.

Small cities -  Small cities -  Large cities -  Large cities - All - All -
Formal Informal Formal Informal Formal  Informal

Number of workers 9223 581.2 5365.0 2635.8 6287.3 3217.0
(000 people)

Hourly wage (000 38.1 223 439 27.0 43.1 26.1
VND)

Characteristics

Age(years) 371 373 359 37.0 36.0 371

Male(%) 474 68.1 50.7 62.8 50.2 63.8

Married(%) 823 67.8 74.2 61.8 754 62.9

Education(%)

- Not finished primary 0.8 11.9 1.6 9.6 1.5 10.0
school

- Primary school 37 25.1 6.3 22.6 5.9 23.1

- Lower secondary 85 32.2 13.6 285 12.8 29.1
school

- Higher secondary 13.0 203 19.3 241 18.4 234
school

- College 27.1 7.3 15.7 8.1 17.3 8.0

- Bachelor or above 46.9 3.2 435 7.1 440 6.4

Experience(%)

- Below one year of 35 13.5 42 15.5 4.1 15.1
experience

- From one years of 96.5 86.5 95.8 84.5 95.9 84.9
experience

Ownership(%)

- Household business 0.8 72.6 0.8 64.4 0.8 65.9

- Private firm 17.7 19.0 424 28.1 38.9 26.5

- State-owned firm 70.9 7.1 38.7 53 433 5.6

- Foreign-invested firm 10.7 1.2 18.0 2.2 17.0 2.0

Observations 120,267.0 69,426.0 348,894.0 190,653.0 469,161.0 260,079.0

Source: Authors calculations from the 2013-2020 Vietnam Labor Force Surveys.

Notes: Population weights are used. The sample excludes non-wage earners and those working in the agricultural
sector.

Hourly wage is measured at the 2020 value.

Table 3 reveals that wages and the education level of formal workers are
much higher than those of their informal counterparts in small and large cities.
Regarding workers’ experience, we use a cut-point of one year to distinguish
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Figure 1. Density of informal workers across provinces of Vietnam. Source: Authors’ calculation
using the 2013-2020 Labour Force Survey.

between season and long-term workers. According to Table 3, informal workers
concentrate in the household business sector. A few of them work in state-
owned firms and foreign-invested enterprises.

Informal employment and wage disparities in urban areas of Vietnam

Although urban areas account for only 10% of the country’s territory, 40% of the
informal employment is concentrated in urban places of Vietham (General
Statistics Office of Vietham 2018). The previous report from GSO shows that
the density of informal workers in urban areas is approximately 1.5 times higher
than in rural places from 2007 to 2013 (General Statistics Office of Vietham
2014). Moreover, informal workers tend to cluster in the most highly developed
provinces, as shown in Figure 1. Moreover, the co-agglomeration of informal
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and formal enterprises is much higher in urban than in rural districts in almost all
the provinces of Vietnam (Tran and La 2018).

In Figure 1, the darker the color, the more concentration of informal employ-
ment in these locations. As can be seen from this figure, informal workers
concentrate in the country’s most developed regions, including the Red River
Delta (in the North), the Mekong River Delta (in the South), and coastal areas.
Within these areas, informal employment concentrates in Metropolitan areas,
including Hanoi in the North and Ho Chi Minh City in the South; three other
centrally-managed cities, including Hai Phong in the North; Da Nang in the
Center; and Can Tho in the South; and the four emerging industrial provinces
(Quang Ninh and Bac Ninh in the North and Dong Nai and Binh Duong in the
South).

The disproportion of informal employment in urban areas of Vietnam
matches perfectly with the Harris and Todaro model framework, which shows
that workers migrate from rural to urban areas because they expect to earn
higher in urban places without worrying about the real level of their income.
They, however, often end up their job-searching route to the low-income
sectors in the destination. Using data from the 2013-2020 LFS, we calculate
the mean wage gaps between formal and informal workers for urban and rural
areas separately. We then draw a scatterplot of the wage differences in urban
and rural areas in Figure 2. In this figure, the 45-degree line reflects the same
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Figure 2. Nominal wage gaps between formal and informal workers in urban and rural areas.
Source: Authors’ calculation using the 2013-2020 Labour Force Survey.
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Figure 3. (a) Relationship between mean wages and population across urban districts. (b)
Relationship between mean wages of formal workers and population across urban districts. (c)
Relationship between mean wages of informal workers and population across urban districts.
Source: Authors’ calculation using the 2013-2020 Labour Force Survey.

level of formal-informal wage gaps in urban and rural places. The points above
the line reveal higher wage gaps between formal and informal workers in urban
than rural areas. As Figure 2 shows, formal-informal wage differences in urban
areas are higher than in rural areas.

However, Nguyen and Minh (2016) show that urban-in migrants receive
substantially lower wages than non-migrants and often end up their job-
searching route in the informal sector in the major cities in Vietnam. After
controlling for observed demographic characteristics, the wage gap disappears.
They conclude that the main difference in observed wages between migrants
and non-migrants is explained by differences in age and education between
migrants and non-migrants.

To explore whether earnings are higher in bigger cities, we regress the
logarithm of aggregated average earnings on the logarithm of the population
at the district level and present the results in Figure 3(a). We also run separate
functions of the mean wages on the district’s population for informal and formal
workers and display estimated results in Figure 3(b,c). Interestingly, the shape of
the wages of formal workers dominates the earning pattern in urban districts.
The wage pattern of formal workers (Figure 3(b)) follows the U-shape, which is
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similar to that of the earnings pattern of the entire employment (Figure 3(a)).
The wage pattern in Figure 3(a,b) indicates that although wages of employ-
ment, in general, and formal workers, in particular, are higher in bigger cities,
the growth rate of salaries when the city is below a certain threshold diminishes
when the city size increases. It then accelerates when the city size goes beyond
this threshold level. Nevertheless, this pattern is unclear for informal workers
(Figure 3(c)).

Wages are higher in bigger cities. The findings imply that rural migrants
continue to come and search for jobs in major cities and urban places in
Vietnam. Regarding policy making and urban planning, it is important to
know the sources of higher wages in urban places. If higher wages mostly
come from worker skills and local non-human endowments, policy designs
should focus on investments to create jobs in rural areas. On the other hand,
if the economy of scale generates benefits in urban places and cities still provide
a safety net for the poor, it is not to worry about the flow of urban-in migrants.
The following sections investigate whether cities generate positive agglomera-
tion impacts on workers’ wages. Confounding factors, including workers’ skills
and local endowment, which may mislead the impact of scale economies, will
be isolated to unveil agglomeration’s “de-facto” effects.

Model and variable measurement

A unified framework, which regresses workers’ skills, local endowment, and
agglomeration variables on wages in one step, imposes a stringent data require-
ment (Combes, Duranton, and Gobillon 2008). We, therefore, follow Combes,
Duranton, and Gobillon (2008) to apply the two-step estimation strategy to
decompose earning differences across areas into differences in individual skills
and differentials in labor productivity caused by local endowments and agglom-
eration economies. In the first step, wages are regressed on a set of individuals’
observable characteristics and the area-sector-time fixed effects. This estimation
is reflected in the following equation:

log(wj¢) = a+ BXir + ASTa(i) k(i) + it (1)

where X; is a set of workers’ observable characteristics, ASTg;) «(i)¢ is the area-
sector-time dummies, and &;; is the error term that is assumed to be i.i.d across
workers. Wages in (1), w;;, are measured as hourly earnings of worker i at time t.
Observable individual skills include gender, age, marital status, education, and
experience. We also control for types of firms where workers are employed,
including household businesses, private firms, state-owned enterprises, and
foreign-invested companies. The inclusion of individual skills and firm charac-
teristics is motivated by the literature shown in Table 1. Descriptive statistics of
these variables by formal and informal workers across cities are presented in
Table 3.
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From the first step, /Té\ra(,-),k(,-),,, the estimated fixed effect for each area-sector

at time t, is retrieved. Zﬁ'a(i)yk(,),t is the urban earnings premium left after
excluding the wage disparity resulting from workers’ skills. To evaluate whether
this earnings premium comes from local non-human endowment or agglom-
eration externalities, we calculate the weighted average of these estimated
fixed effects over time, using the weight as the number of observations in
each time and area-sector cell. In the second step, these weighted time-

average fixed effect, AST, is run over a set of variables representing agglom-
eration economies and local endowment. The estimated equation is written
below:

KS\Tak =6+ 0Urbang + tLocy i + Co4 + Dk (2)

where Urbang and Loc,  reflect urbanization and localization economies, and C,
represents differences in local non-human endowments. In this paper, we use
the distance to the coast to reflect the natural advantages of each area.

As discussed previously, one source of productivity gains that induce firms to
pay higher for their workers emanates from agglomeration externalities. This
paper investigates the impacts of urbanization and localization on workers’
earnings. In the urban economics literature, urbanization arises from either
city size or industries’ diversity. The former can be measured in terms of
population or employment, reflecting the benefits of access to markets and
the availability of a large labor pool that a firm could have if located in dense
urban areas. The latter measures the industry mix or the diversity of industrial
activities. This measurement reflects the benefits of technology spillover and
knowledge transfer across industries. In the paper, we measure urbanization as
the logarithm of the district’s urban population. This is because the majority of
informal firms in Vietnam are weak. Their clustering is not driven by technology
transfer (Tran and La 2018) but by the benefits of market access and labor
matching in dense areas.

Lall, Shalizi, and Deichmann (2004) summarize three ways of measuring
localization. These include own industry employment in the region, own indus-
try establishment, and an index of concentration that reflects the disproportio-
nately high concentration of the industry in the region compared to the nation.
As in the case of urbanization, we measure localization as the size of the district’s
industry employment to capture better the benefit of labor matching in the
informal sector. Formal localization and informal localization are separated by
formal and informal employment of each industry in the district.

Identification strategy

Studies on spatial wage disparities encounter two problems: endogeneity and
omitted ability. First, the urban economics literature identifies agglomeration as
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an endogenous variable because higher output per worker might not be
a consequence of higher employment density but its cause (Moomaw 1981;
Brulhart 1998). If a location has conditions favoring greater productivity and
thus wages, it will attract more firms and workers and become larger as a result.
As such, there will be a correlation across geographical units in the error term in
estimated equations.

A common way to deal with the endogeneity of agglomeration in the
literature is to use the IV method (Hakansson and Isacsson 2019). Ciccone and
Hall (1996) are the first persons who use instruments such as historical popula-
tion and characteristics of locations that are assumed to be exogenous for the
employment density, such as the distance from the location to a specific sea-
board, when analyzing agglomeration effects on spatial disparities of produc-
tivity in the US. This paper uses the district population taken from the
Population Census in 1989, the district proportion of the urban population in
1989, and the market potential calculated using the 1989 population as IVs.

As Ciccone and Hall (1996) indicated, the choice of instruments rests on the
hypothesis that the population agglomeration in the past is not related to
employees’ current productivity and wages. This hypothesis is more likely to
hold for very long lags (Combes, Duranton, and Gobillon 2008). Vietnam'’s
district population in 1989 meets this hypothesis because it nearly reflects the
original agglomerations of Vietnam, thanks to governmental migration policies
that restricted urban-in migration before the mid-1990s. Since its reunification
in 1975, Vietham’s most visible population policy has been population redis-
tribution and rural resettlement to reduce population pressure in the densely
populated provinces and urban centers (Decision 95-CP on 27/3/1980). The
mechanism of the centrally planned economy allowed the government to
regulate the migration flow. However, due to a lack of resources, this migration
plan was not successful, and around 50% of migrants came back to their original
places soon after they arrived in the new resettlement areas (Dang, Goldstein,
and McNally 1997). Until 1997, regulations on industrial zones created a second
wave of massive spontaneous migration (General Statistics Office of Vietham
2011b, 2011a). Thus, the district population before 1990 reflects the preferred
location of workers a long time in the past and is not the result of high earnings
today.

As indicated in the literature, better access to the market induces firms to
agglomerate as firms are more profitable when located near a large mass of
consumers (Overman and Venables 2010). To calculate the market potential
index long time in the past, we apply the original accessibility indicator for
tradable goods proposed by Hansen (1959) with reasonable adjustments to
match the setting of the informal sector in Vietnam. Market access, as proposed
by Hansen, is written as follows:



EURASIAN GEOGRAPHY AND ECONOMICS . 17

Table 4. Descriptive statistics of IVs and time-average for agglomeration variables.

Variables Mean SD Min Max
Urban population (000 pp) 49.4 95.9 0.8 854.2
Localization (000 pp) 15.5 31.6 0.4 301.5
- Informal localization (000 pp) 53 9.2 0.0 80.8
- Formal localization (000 pp) 10.2 233 0.1 2394
Population in 1989 (000 pp) 92.9 59.4 5.9 3371
Urbanization rate (%) in 1989 18.3 27.2 0.0 100.0
Market access in 1989 (000 pp) 107.4 135.3 0.0 882.2
Distance to sea (km) 76.2 83.5 0.0 438.6
Observations 646.0

Source: Authors calculations from the 2013-2020 Vietnam Labor Force Surveys.
Notes: Non-wage earners and those working in the agricultural sector are excluded.

MAs = 2 3)

b
m da—m

where MA, is the accessibility indicator estimated for district MA,, a is a size
indicator of destination a measured by the population of that district, a is the
distance from district MA, to its destination a, and m is a decay factor describing
how increasing distance reduces the expected level of interaction. In the origi-
nal model proposed by Hansen, MA, is calculated by connecting region MA, to
every region in the studied area. In this paper, we limit neighboring districts to
a 50 km radius. This is because transportation means in Vietham during the
1980s relied heavily upon non-machinery vehicles. We use Euclidean distance to
measure the distance between two points. In addition, we follow Mukim (2015)
to set b equal to 1 in this study. The description of IVs and their instrumented
agglomeration variables are presented in Table 4.

Second, higher earnings in bigger cities may result from higher-skilled work-
ers (including their observed and unobserved ability) working in these areas.
The best identification strategy to deal with this issue is to use worker-fixed
effects with panel data as studies in developed countries (Glaeser and Maré
2001; Combes, Duranton, and Gobillon 2008). However, panel data, especially
for informal workers, are not available in developing countries. Thus, we follow
the literature that investigates returns to agglomeration of the informal sector in
developing countries (Duranton 2016; Garcia 2019; Matano, Obaco, and Royuela
2020) to add observable skills of workers. Moreover, we allowed for intra-
correlation within clusters. As suggested by Cameron and Miller (2015), when
observations are grouped into clusters (e.g. more productive workers located in
some clusters), model errors for individuals in the same region may be corre-
lated, and failure to control for within-cluster error correlation can lead to very
misleadingly small standard errors, large t-statistics and low p-values.
Controlling observable worker characteristics and adjusting standard errors in
cross-sectional regression can attenuate endogeneity and selection bias pro-
blems when estimating the effects of urbanization on workers’ wages. In this
paper, standard errors are clustered at the district or city level.
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Empirical results

Section 4 reveals the U-shape correlation between the average wage of workers
and the urban population when analyzing at the district level. As the analytical
framework in Section 5 shows, wage differences across areas can result from
differences in individual skills, local endowments, and agglomeration econo-
mies. This section investigates the impacts of urbanization and localization on
workers’ wages in Vietnam, controlling for individual skills and local non-human
endowment.

Agglomeration effects on wages
Baseline results

We start our analysis by estimating Equations (1) and (2) using the OLS method.
The results are documented in Table 5. Column (1) in Table 5 represents results
from the first step estimation. As seen from this column, the education level is
the main driving factor of wage differentials amongst workers. In addition,
workers in state-owned firms and foreign-invested enterprises earn much
higher than their counterparts working in the household business sector
(Column 1, Table 5).

Columns (2) and (3) show OLS estimates in the second step. To compare
agglomeration effects under the presence of informality in Vietnam with those
in other developing countries, we introduce only linear effects of urbanization
and calculate localization for the entire economy (overall localization) in column
(2). Estimated results from this column reveal that the elasticity of wages with
respect to city population is 5.5%. Using the same measure of urbanization,
Duranton (2016) reports similar linear urbanization effects on workers’ wages in
Colombia. Finally, in column (3), we add the quadratic term of urbanization. The
significant coefficient of the squared logarithm of the district’s urban population
confirms the non-linear correlation between districts’ urban population and
wages shown in Figure 3(a).

The elasticity of wages with respect to sector employment (localization) is
about 1%. Impacts of local non-human endowment (proxied by the distance to
the coast) are positive and consistent in all columns in Table 5. The result
indicates that the closer the city’s sea is, the lower the earnings premium is.
This result is somewhat strange. However, it is worth noting that the OLS
estimates may be biased because of the endogeneity issue as described in
Section 6.

IVs estimation

Figure 3(a) suggests the quadratic effects of the district’s urban population on
wages, and the OLS estimates in Table 5 confirm this non-linear correlation.® We,
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Table 5. Agglomeration effects on wages of all workers in urban areas using OLS

regressions.

(M ) 3)
1" step 2" step 2" step
Ln(Urban population) 0.055%** 0.025%**
(0.002) (0.009)
Ln(Urban population) squared 0.004%**
(0.001)
Ln(Localization) 0.017%** 0.010%**
(0.002) (0.002)
Ln(Distance to sea (km)) 0.0171%** 0.010%**
(0.001) (0.001)
Age 0.048%***
(0.001)
Squared age —0.001%**
(0.000)
Male 0.129%**
(0.001)
Married 0.046***
(0.002)
Education
- Primary school 0.072%**
(0.003)
- Lower secondary school 0.117%**
(0.003)
- Higher secondary school 0.210***
(0.003)
- College 0.389%**
(0.004)
- Bachelor or above 0.619%***
(0.004)
Experience
- From one years of experience 0.170™"
(0.003)
Firm ownership
- Private firm 0.109%**
(0.003)
- State-owned firm 0.169%**
(0.003)
- Foreign-invested firm 0.222%**
(0.004)
Constant 1.603*** —0.352%** —0.296%**
(0.012) (0.012) (0.021)
Observations 729,240 16,650 16,650
F-statistics 6342.2 413.6 3131
Prob > F 0.000 0.000 0.000

Source: Authors calculations from the 2013-2020 Vietnam Labor Force Surveys.

Notes: Standard errors in parentheses.

Categories of 'Not finished primary school', 'Below one year of experience' and 'Household business'
are ref. groups.

Robust standard errors are applied. * p < 0.10, **p < 0.05, ***p < 0.01.

Observations in Columns 2&3 are at the area-sector level.

therefore, add both linear and quadratic terms of the logarithm of districts’
urban population in the IV estimation in the second step and report only the
results from this step in Table 6. In this Table, we instrument three endogenous
agglomeration variables, including the logarithm of the district’s urban popula-
tion, the squared logarithm of the district’s urban population, and localization
by three IVs. The IVs include the district population in 1989, the share of districts’
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Table 6. Agglomeration effects on wages of all workers in urban areas using IV regressions.

(M (2 (3) 4 5) (6)
2" w/o 2" step w/o 2" step w/o
individual individual individual
characteristics in characteristics in characteristics in
2nd step 1" step 2" step 1% step 2" step 1% step
Ln(Urban —0.854%** —1.559%** —0.568** —1.314%** —0.953*** —1.643%**
population)
(0.222) (0.325) (0.277) (0.389) (0.231) (0.343)
Ln(Urban 0.119%** 0.219%** 0.079%* 0.184%** 0.130%** 0.228%***
population)
squared
(0.030) (0.044) (0.038) (0.054) (0.031) (0.046)
Ln(Localization) 0.028* 0.024
(0.015) (0.022)
Ln(Formal 0.028** 0.024
localization)
(0.013) (0.020)
Ln(Informal 0.051* 0.043
localization)
(0.029) (0.043)
Ln(Distance to sea —0.016** —0.022** -0.011 -0.018* —0.016** —0.022*%*
(km))
(0.007) (0.010) (0.008) (0.011) (0.007) (0.011)
Constant 1.129%** 2.147%** 0.719 1.796%** 1.261%** 2.260***
(0.400) (0.581) (0.487) (0.685) (0.404) (0.594)
Observations 16,650 16,650 16,650 16,650 16,650 16,650
IV tests
Endogeneity
- Wooldridge 95 0.000 0.000 0.000 0.000 0.000 0.000
robust score
test (p-value)
- Wooldridge 95 0.000 0.000 0.000 0.000 0.000 0.000
robust
regression-
based test
(p-value)
Weak instrument
Adj. Partial R2
- Ln(Population 0.55 0.55 0.55 0.55 0.55 0.55
(000 people)
- Ln(Population 0.57 0.57 0.57 0.57 0.57 0.57
(000 people))
squared
- Ln(Localization) 0.28 0.28 0.16 0.16 0.10 0.10
F-test first stage
- Ln(Population 10,151 10,151 10,151 10,151 10,151 10,151
(000 people)
- Ln(Population 8323 8323 8323 8323 8323 8323
(000 people))
squared
- Ln(Localization) 2129 2129
- Ln(Formal 1512 1512
localization)
- Ln(Informal 584 584
localization)

Source:Authors calculations from the 2013-2020 Vietnam Labor Force Surveys.

Notes: Standard errors in parentheses.

Ln(Urban population), Ln(Urban population) squared, and the logarithm of localisation are endogenous variables.
IVs include In(Population (000 people) in 1989), the proportion of urban population in 1989, In(market access
(000 people) in 1989).

Robust 2SLS IV regression is applied and standard errors are clustered by cities. * p < 0.10, ** p < 0.05, *** p < 0.01

Observations are at the area-sector level.
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urban population in 1989, and the market potential calculated using the 1989
population. As we have the exact identification, we implement only the endo-
geneity and weak instrument tests. The endogeneity test at the end of Table 6
shows that the OLS estimator is biased and inconsistent. Furthermore, the
partial R? and F-tests from the first stage regressions reveal all IVs are relevant
(Table 6). Hence, the validity of the instruments is vigorously tested and justified.

In addition to urbanization and local endowment, Table 6 estimates the
effects of overall localization (columns 1&2) and each type of localization
calculated from formal (columns 3&4) and informal (columns 5&6) sources on
the urban earnings premium. For each specification, we compare estimates of
agglomeration and local endowment with and without controlling workers’
observable characteristics in the first stage.

The significance of both linear and quadratic terms of urbanization in all
specifications in Table 6 confirms the correlation pattern in Figure 3(a—c),
implying that urbanization effects on wages become stronger when cities go
beyond a certain threshold. Heterogeneous effects of agglomeration across
cities are investigated later in Section 7.2. Impacts of urbanization on wages
are higher in specifications that do not control individual characteristics in the
first step only when the derivate of wages on urbanization become positive, at
the cutoff population level of 36 thousand people. In particular, at the mean
level of urban population documented in Table 4, the elasticity of wages with
respect to city population estimated in column (1), which controls for individual
characteristics in the first step, reduces about half when being compared with
column (2) that do not control individual characteristics in the first step (from
15% to 7%).” This result reflects evidence of sorting on workers’ skills. Duranton
(2016) and Matano, Obaco, and Royuela (2020) also find that sorting matters in
some South American developing countries.

It should be noted that localization benefits workers only in specifications
that control for individual characteristics. Results from Table 6 show that not
only the overall localization (column 1) but also each type of localization,
including formal (column 3) and informal (column 5) localization, generate the
earnings premium in cities. Compared to the OLS estimator in Table 5, the
coefficient of the variable “distance to the sea” is now negative, implying the
closer the city is to the sea, the higher the wage premium is. The result helps
explain why the informality density is higher in coastal provinces, as shown in
Figure 1.

Agglomeration and informality

Our first interest is to examine whether cities generate agglomeration effects on
the earnings of informal workers in Vietnam. To retrieve the fixed effects for all
informal workers, informal sector workers, and informal employment in the
formal sector, we follow Matano, Obaco, and Royuela (2020) to add an



22 (& T.B.TRANETAL

interaction term between the area-sector-time fixed effects and the dummy for
each type of informal worker in (1) in the first step. Table 7 documents the
estimated results from Vs second step for all informal workers (columns 1-3),
informal sector workers (columns 4-6), and informal employment in the formal
sector (columns 7-9).

As shown in Table 7, informal workers benefit from urbanization but not
localization (columns 1-3). Interestingly, neither urbanization nor localization
generates the earnings premium for informal sector workers (columns 4-6). On
the other hand, informal workers in the formal sector benefit from positive
urbanization effects (column 9) when cities go beyond a certain threshold and
formal localization (column 8). Specifically, the elasticity of formal localization
on wages of informal employees in the formal sector is 5% (column 8, Table 7).
Matano, Obaco, and Royuela (2020) also find that spatial externalities generate
positive effects on wages of informal employment in the formal sector but have
no impact on the earnings premium of the informal sector workers in Ecuador.

We now turn on to the second interest, which explores the impacts of
informal localization on the wages of formal employees. Similar to the case of
informal workers, we interact the area-sector-time fixed effects with the dummy
of formal workers in the first step to estimate the fixed effects for formal work-
ers. Estimated results of IVs second step for formal workers are presented in
Table 8. As in the case of informal sector workers, formal workers benefit from
neither agglomeration nor local endowment (Table 8). These results may come
from the heterogeneity of agglomeration impacts explored below.

Heterogeneity of agglomeration effects

Previous results suggest different impacts of agglomeration across cities. We,
therefore, split the sample into two sub-samples by city size to carry out the
analysis of agglomeration effects on wages of workers. The first sub-sample is in
small cities with urban populations up to 30 thousand people, and the second
sub-sample is in large cities having urban populations greater than 30 thousand
people. Results from the IVs second step for small and large cities are presented
in Tables 9 and 10, respectively.

In small cities, results from Table 9 show that formal workers benefit from
both urbanization and localization, including informal localization (columns
4-6). On the other hand, only informal workers in the formal sector enjoy
benefits from urbanization (columns 13-15). Furthermore, localization generates
negative impacts on the wages of informal workers (columns 7-9). The results
imply that the concentration of the informal sector is already over-sized in small
cities. Thus, costs arising from this over-concentration of workers cancel out the
benefits of locating nearby (Overman and Venables 2005, 2010; Moreno-Monroy
2012).
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The story of scale externalities is different in large cities. Urbanization benefits
informal workers but not their formal counterparts (Table 10). Furthermore,
overall localization and formal localization positively affect the wage premium
of all types of workers, as shown in Table 10. It is interesting that while informal
localization brings benefits to informal workers in all sectors (column 12 and
column 15, Table 10), it does not generate the wage premium for formal work-
ers (column 6, Table 10). Our results show that while informal workers benefit
from agglomeration externalities, their existence crowds out the formal sector
(Overman and Venables 2005, 2010; Moreno-Monroy 2012), at least in the case
of large cities in Vietnam.

Table 8. Agglomeration effects on wages of formal workers in urban areas using IV regressions.
M ) 3)

Ln(Urban population) —4.294 -4.404 —2.393*
(4.015) (4.423) (1.385)
Ln(Urban population) squared 0.581 0.595 0.315
(0.545) (0.597) (0.197)
Ln(Localization) —0.057
(0.170)
Ln(Formal localization) —-0.054
(0.163)
Ln(Informal localization) 0.069
(0.124)
Ln(Distance to sea (km)) -0.118 -0.120 —-0.056
(0.124) (0.132) (0.047)
Constant 7.455 7.607 3.808
(7.669) (8.286) (2.541)
Observations 12,452 12,452 12,452
IV tests
Endogeneity
- Wooldridge 95 robust score test (p-value) 0.000 0.000 0.000
- Wooldridge 95 robust regression-based test (p-value) 0.000 0.000 0.000

Weak instrument
Adj. Partial R2

- Ln(Population (000 people) 0.56 0.56 0.56
- Ln(Population (000 people)) squared 0.57 0.57 0.57
- Ln(Localization) 0.26

- Ln(Informal localization) 0.24

- Ln(Formal localization) 0.16
F-test first stage

- Ln(Population (000 people) 8325 8325 8325
- Ln(Population (000 people)) squared 7203 7203 7203
- Ln(Localization) 1582

- Ln(Formal localization) 1355

- Ln(Informal localization) 833

Source: Authors calculations from the 2013-2020 Vietnam Labor Force Surveys.

Notes: Standard errors in parentheses.

Ln(Urban population), Ln(Urban population) squared, and the logarithm of localization are endogenous variables.
IVs include In(Population (000 people) in 1989), the proportion of urban population in 1989, In(market access
(000 people) in 1989).

Robust 2SLS IV regression is applied and standard errors are clustered by cities. * p < 0.10, **p < 0.05, ***p < 0.01.

Observations are at the area-sector level.
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Conclusion

While workers, including informal employees, continue to migrate to dense
urban areas and bigger cities, quantifying sources of the urban wage premium
and isolating agglomeration impacts is essential for development policies. This
study uses data from the 2013-2020 Vietnam Labor Force Survey to investigate
whether cities generate positive agglomeration impacts on the earnings of
informal workers and whether informal agglomeration has effects on the
wages of formal workers in urban areas of Vietnam.

The results, analyzed at the aggregated district level, reveal that wages are
higher in bigger cities though the pattern of wage growth relative to population
is slightly different between the earnings of formal and informal workers. To
evaluate whether cities, especially bigger cities, are productive by generating
positive agglomeration impacts on wages, we regress the logarithm of workers’
earnings on agglomeration, including urbanization, informal and formal locali-
zation, controlling for individual skills and local non-human endowments. When
analyzing at the individual level, our results still show that wages are higher in
bigger cities. In addition to workers’ skills and local non-human endowment,
agglomeration generates the wage premium in cities. Nevertheless, the scale
externalities are different depending on the city size.

Our results show that while urbanization economies generate the wage
premium for formal workers in small cities, their informal counterparts take
advantage of urbanization externalities in large cities in Vietnam. Both localiza-
tion and urbanization do not generate the earnings premium for informal
workers in small cities, indicating the over-concentration of informal employ-
ment in these cities. In large cities, while informal workers benefit from the
positive effects of formal and informal localization, their existence does not
generate the earnings premium for formal workers.

Our results provide evidence to the literature that the informal sector is over-
concentrated in small cities, and the existence of informality crowds out the
formal sector in large cities of Vietnam. Thus, development policies and urban
planning need to consider the over-concentration of informal sector workers in
cities in Vietnam.

Notes

1. Data on the territory is taken from Portal (2018).

2. This is not a problem because only around 4% of our sample are informal business
owners in urban areas.

3. The Labor Code of Vietnam requires the minimum age of entering the labor force is 15.
We do not impose the upper bound for age because there is no age limit for the
informal worker.

4. The number of firms is calculated from the Vietnam Establishment Census in 2018.
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5. Vietnam carried out its first population census in 1979 since the country’s union.
However, given its limited source after a long time in the war, the data was not stored
at the district level. Therefore, the 1989 population census and the intercensal popula-
tion survey in 1993 are the longest lags of population agglomeration at the district
level.

6. We carry out the Ramsey RESET test to check for quadratic effects of the urban
population. The p_value is equal to 0.000, which allows rejecting the null hypothesis
that the linear combination of exploratory variables is appropriate.

7. The elasticity of wages with respect to the city population estimated in the model that
controls for individual characteristics in the first step and the one without individual
control in the first step varies from —0.918 and —1.676 at the minimum urban popula-
tion value to 0.753 and 1.398 at the maximum value of the population.
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