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Preface
My interest in the informal economy dates back to the year 2005 when I had the opportunity to
interview entrepreneurs as part of a project on industrial clustering in Colombian cities. During
those exciting learning days, I was struck by how very different the perception of the informal
economy was depending on the size of the enterprise. Small enterprises producing standardized
goods declared themselves as victims of unfair competition from informal enterprises. Larger
enterprises were, instead, well aware of the power of product differentiation as an effective way
for avoiding this unfair competition and were actually happy to engage in subcontracting with
local informal enterprises.
Faced with this information, I speculated the “solution” to informality was a combination of
technological upgrading and stronger enforcement. This solution was straightforward and yet
unlikely to happen in a country like Colombia, where everything changes so that everything can
remain the same. Still, I remained skeptical of approaches conceiving the informal economy as a
“problem” rather than as a structural feature of the economy. Instead of wishful strategies for
tackling the problem, what I envisioned was a change in perspective: if the informal economy is
here to stay, why not consider it wholly in the productive system?
Years later I realized, much to my dismay, virtually all the theoretical and empirical work on
the location of economic activity in developing countries was carried out as if the millions of
people employed in that “other” part of the economy did not exist at all. This gross omission,
that would make any econometrician obsessed with selection biases blush, still remains largely
unnoticed. The main purpose of this thesis is to point out the need to understand the productive
system in developing countries as a whole, instead of selectively. If the elephant in the room is
not leaving any time soon, we better start getting to know it.
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Chapter One
Introduction
1.1. Informality and the urban challenge
The developing world is becoming urbanized at a very rapid pace. According to the urbanization
projections released by the United Nations in 2005, one of every two people in the world lived in
urban areas in 2010. By 2030, it is expected that nearly two billion people will migrate from
rural to urban areas within developing countries, with Africa and Asia responsible for the largest
and fastest changes. The world of the future is not only a world of cities but a world of large
cities in developing countries. Already in 2000, 18 out of the 23 megacities in the world with
more than 10 million inhabitants were located in developing countries (Figure 1.1).
Figure 1.1: World human population density

Source: ERSI Map Book Gallery Volume 20

The uncontainable movement of hundreds of millions of people towards urban areas in
developing countries brings along opportunities but also a myriad of challenges, such as urban
poverty, congestion, pollution, housing shortages and insufficient access to services. A particular
paradox lying at the very core of the urbanization process is the fact that, although cities are

Introduction

2

highly attractive for migrants, they can only offer a limited number of well remunerated, stable,
secure, legally recognized and protected jobs in enterprises that are part of the “formal”
economy.
Many of those not employed in the formal economy, voluntarily or not, become part of the
“informal” economy. According to the definition of the International Labour Organization (ILO),
the informal economy comprises both informal employment in informal enterprises and informal
wage employment outside informal enterprises. Data on the share of each component are fairly
scarce, but available statistics indicate that the contribution of informal employment in informal
enterprises to non-agricultural employment ranges from 19 percent in South Africa to 69 percent
in India (ILO, 2002).
In this thesis, “informal activity” is a broader term encompassing all the legal productive
activities performed by workers within and outside informal enterprises, and the narrower term
“informal sector” refers to productive activities taking place within informal enterprises only.
This thesis does not consider other types of non-formal economic activities, such as domestic
and criminal activities and does not deal directly with aspects related to job security in the
context of informal employment outside informal enterprises.
The informal economy absorbs a considerable share of urban employment and output in
developing countries (Figure 1.2). Recent estimates have shown that an astonishing 1.8 billion
out of the 3 billion workers that constitute the global workforce are informally employed
(OECD, 2009). In the period 1999-2007, the size of the informal economy as a percentage of the
GDP was, on average, 41 percent in Latin America, 40 percent in Sub Saharan Africa, 33 percent
in South Asia and 32 percent in East Asia (Schneider et al., 2010).
Furthermore, the informal economy is the most dynamic source of urban employment creation
in many developing countries. The ILO has estimated that approximately 85 percent of all new
employment opportunities in the developing world are created in the informal economy. In
Africa, over 90 percent of all new employment during the 1990s was created in the informal
economy (Charmes, 2002).
The importance of the informal economy has shown to be very persistent, even in the midst of
economic growth. Indeed, despite considerable growth rates in many countries of the region, the
share of informal employment in total non-agricultural employment increased from 32 percent in
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1985-1989 to 50 percent in 2000-2007 in Latin America, and from 56 percent in 1990 to 70
percent in 1999 in Asia (OECD, 2009).
Figure 1.2: Share of informal employment in total non-agricultural employment, 2008

Source: Own elaboration based on OECD (2009) data

In all likelihood, the informal economy will play a key role for the livelihoods of millions for
generations to come. According to the 2003 Global Report on Human Settlements of the United
Nations Human Settlements Programme (UN-HABITAT), the majority of people working in the
urban informal sector live in slum areas, and currently, more than one billion people worldwide
live in slums. This figure is likely to increase to two billion by 2030.
Having established the importance of the informal economy in developing countries, this
thesis sets out to explore the nature, role and dynamics of the urban informal economy in
developing countries.

1.2. Urban and regional location of informal economic activity
The general question of where economic activity locates is at the very heart of the Urban
Economics (UE) and New Economic Geography (NEG) literatures (Thisse, 2011). These
literatures depart from a strong empirical regularity: economic activity is concentrated across
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space. This concentration happens across all spatial scales: people and enterprises concentrate in
urban areas; within urban areas enterprises producing similar goods seek proximity to each other;
industries appear in places where other industries already exist.
Why does concentration happen? Most theories would predict that economic activity should
be dispersed, rather than concentrated (Duranton and Puga, 2004). Why would people be willing
to pay higher rent prices and be exposed to pollution and congestion? Why would enterprises
locate next to their competitors? As will be explained in more detail in different sections of this
thesis, the answer to these questions has to do with benefits of proximity related to larger
consumer and input markets (Fujita et al., 2001) and agglomeration economies related to the
access to larger pools of workers, inputs and knowledge (Marshall, 1919; Rosenthal and Strange,
2004).
Although the UE and NEG literatures clearly deal with the temporal-spatial dimension of
economic activity, most studies, even those particularly addressing developing countries, are
focused only on formal enterprises that operate in perfectly functioning markets that would better
characterize a developed country. Currently, there are just a few location models that consider
both formal and informal enterprises (Bjorvatn, 1999; 2000). On the other hand, most of the
informal sector literature addresses the temporal and sectoral dimensions of informal activity,
while ignoring its spatial dimension (Hosier, 1987).
Chapters Two, Three and Four of this thesis deal with the location of informal activity at
different spatial levels. Chapter Two, entitled “Understanding Agglomeration Economies during
Economic Development”, offers a critical review of the existing UE literature on urbanization
and the informal economy. Specifically, it evaluates existing answers to two related questions:
first, can agglomeration economies arise from informal enterprises? And second, can
agglomeration economies arise from the interaction between formal and informal enterprises?
The chapter contends that the study of agglomeration economies should not be done solely from
the perspective of the formal sector, while assuming that informal activity happens in a vacuum,
or that ‘trickle down’ effects always occur. It poses several questions related to the study of the
complex and changing urban geographies of production involving both formal and informal
enterprises. Chapter Two also introduces the concept of quality agglomeration assessment in
relation to the design of policies for cities in developing countries.
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Chapter Three, entitled “Intra-metropolitan Clustering of Formal and Informal Manufacturing

Activity: Evidence from Cali, Colombia”, carries out an empirical analysis to offer insights to
some of the issues raised in Chapter Two. In the chapter, theoretical predictions on the expected
intra-metropolitan location patterns of informal enterprises are drawn from spatial models and
the informal economy literature. These predictions are tested using census enterprise-level
georeferenced data at the block level for formal and informal enterprises in the metropolitan area
of Cali, Colombia. This data is used in two complementary ways. First, M-functions are
calculated in order to measure the degree of spatial clustering and co-clustering. The resulting
M-indices for formal large, formal Small and Medium Enterprises (SMEs) and informal
enterprises in different industries are compared. Second, the spatial analysis on the distribution
of formal and informal enterprises is conducted by means of kernel density and geographical
distribution analyses of formal and informal enterprises in selected clustered and co-clustered
industries.
Chapter Four, entitled “Informal Sector and Manufacturing Location: In Search of the
Missing Links” switches the focus from location within cities to location within countries. This
theoretical chapter departs from the NEG Core-Periphery model according to which enterprises
are willing to pay higher wages in agglomerations if it allows them to be proximate to their
consumers, save on transportation costs, and exploit scale economies from producing larger
quantities. In a two region model, this force of attraction can result in the concentration of all
manufacturing activity in a single region (the core) and no manufacturing activity in the
remaining region (the periphery). The chapter modifies the baseline Core-Periphery model to
allow for competition of formal and informal enterprises in consumer markets, under the
assumption that consumers are willing, to a certain extent, to substitute formal and informal
manufacturing goods. This chapter studies the role of consumer preferences in shaping the
location of competing formal and informal enterprises and whether the presence of informal
manufacturing activity can alter the location patterns of formal manufacturing activity.

1.3. Formal-informal sector linkages and informal sector heterogeneity
In the contemporary literature there is broad consensus on the need to distinguish between
different segments within the informal sector (Fields, 2005; Perry et al., 2007; Günther and
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Launov, 2011). Since the 1990s, particular attention has been paid to the distinction between
informal employment as a last resort option for workers facing open unemployment, and
informal
informal employment as a deliberate choice of entrepreneurs who want to avoid costly
regulations of setting up businesses, find informal activities more profitable than form
formal
al
activities, or simply want to have more freedom in terms of working schedules (Maloney, 2004;
Kucera and Roncolato, 2008).
The enterprise counterpart to the last resort vs. choice distinction is the traditional vs. modern
classification based on inform
informal
al enterprises’ characteristics (Ranis and Stewart, 1999). To
understand this, it is useful to think of the informal enterprises alo
along
ng a continuous distribution of
modernity (Figure 1.3).
At the very bottom of the distribution are traditional informal ente
enterprises
rprises that have extremely
low or no capital usage, make no use of contractually hired labor,
labor, operate within the premises of
a household or do not have a fixed location, and undertake very low value
value--added
added activities such
as small
small--scale
scale retail sales, artis
artisanal
anal manufacturing production or personal services. At the very
top of the distribution are informal enterprises that make use of some capital, have a fixed
location (mostly outside the household), produce standardized goods and services making use of
low
low-- and medium
medium--skilled
skilled labor, and offer competitive wages. In fact, informal enterprises at the
very top of the distribution would be indistinguishable from formal SMEs, save the fact that they
do not comply with all the legal regulations.
Figure 1.
1.33:
3: Distribution
Distribution of informal enterprises along a modernity continuum

In contrast with the contemporary literature, in early dualist models, the informal sector
operated largely as a self
self--contained
contained sector which served as a sponge to absorb excessive labor in
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urban areas (Lewis, 1954; Harris and Todaro, 1970; Fields, 1975). As such, dualistic models are
suitable for explaining the emergence of an urban informal sector and provide a rationale for the
existence of the traditional end of the informal sector.
Chapters Five and Six study different aspects related to this heterogeneity. In Chapter Five,
entitled “Subcontracting and the Size and Composition of the Informal Sector: Evidence from
Indian Manufacturing”, the stagnation and modernization views on the effect of subcontracting
on the size and composition of the informal sector are contrasted by considering the relative
modernity of informal sector activities. The stagnation view argues that subcontracting helps to
recreate the survivalist characteristics of informal enterprises and works against modernization of
the informal sector. In contrast, the modernization view argues that subcontracting contributes to
the modernization of the informal sector because formal enterprises, aware of the level of risk
associated with product quality and delivery time, subcontract only to modern informal
enterprises. The predictions of these theories are empirically tested using panel techniques on a
sample that combines nationally representative enterprise-level survey data for the formal and
informal sectors in India for the period 1995-2006.
Chapter Six, entitled “Social Influence, Agent Heterogeneity and the Emergence of the Urban
Informal Sector” explores the effect of social influence and socio-economic composition on the
size of the traditional urban informal sector. The study of these issues has remained open since it
was first suggested in the 1975 seminal article by Gary Fields. The chapter studies how social
influence affects the tendency that workers have to cluster in cities even when opportunities to
find well-paid jobs in formal enterprises are limited. The chapter presents an agent-based
computational model in which the urban informal sector acts as a buffer where rural migrants
can earn some income while queuing for higher paying, formal jobs. In the model, the urban
informal sector emerges as a result of rural-urban migration decisions of heterogeneous agents
subject to social influence in the form of neighboring effects of varying strengths.

1.4. Comparison between informal enterprise definitions
Table 1.1 summarizes the different definitions of informal enterprises used throughout this
thesis. An informal enterprise, as any other enterprise, is an organization that uses inputs to
produce goods and/or services. Many operational definitions of the informal sector in the
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literature are based on the fact that informal enterprises partially or entirely bypass the cost of
laws and administrative rules covering “property relationships, commercial licensing, labor
contracts, torts, financial credit, and social security systems” (Feige, 1990, p. 992). However,
because these legal constraints vary from country to country and over a period of time, it is
challenging to build a universal definition of what an informal enterprise is. In fact, the debate on
the definition of the informal sector has remained open (Godfrey, 2011; Swaminathan, 1991;
Portes and Haller, 2005; Schneider, 2005).
Table 1.1: Definition of informal enterprises by chapter
Unit of analysis
Chapter
Two
Informal enterprise

Three

Manufacturing informal
enterprise

Four

Manufacturing (modern)
informal enterprise

Five

Manufacturing (modern
and traditional) informal
enterprise

Six

(Traditional) informal
enterprise

Definition
An enterprise that produces legal goods and/or
services, but operates under different legal
constraints than its formal counterparts. As a
consequence, the enterprise is marginalized from
accessing the same pool of resources and
participating in the same economic transactions as
their formal counterparts.
An enterprise that produces legal manufacturing
goods but is not registered in the Chamber of
Commerce. As a consequence, the enterprise faces
penalties, cannot have access to financial credits
(from formal sources), and cannot sign business
contracts with public and private sector
enterprises.
An enterprise that operates under constant returns
to scale, produces homogeneous manufacturing
goods, and does not have the capacity to export
outside their region.
An enterprise that has less than ten workers. If the
enterprise does not use electricity, the threshold is
20 workers. The informal enterprise is considered
modern if it operates outside the household and
traditional if it operates within the household.
An enterprise that is less efficient and pays lower
wages than a formal enterprise.

Chapter Two uses a rather general definition which relies on the legal conceptualization of
informal enterprises. Importantly, however, the definition is complemented by including the
possible consequences that operating under different legal constraints brings to informal
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enterprises. This is necessary as enterprises may bypass legal constraints but still be considered
formal, as is the case with formal enterprises that hire informal workers. The definition in this
chapter is meant to be conceptual in nature and, as such, does not deal with measurement and
comparability issues.
Chapter Three introduces an operational definition that is in line with the conceptual
definition introduced in Chapter Two. This measure has been used in related studies for
Colombia and is close to alternative definitions based on variables measuring other dimensions
of informality, such as tax evasion, bookkeeping practices and contributions to the social security
system (Cárdenas and Rozo, 2009). The downside of this definition is that modern and
traditional informal enterprises are indistinguishable based on the established criteria. An
alternative definition that allows for this distinction is possible but not necessary for the purpose
of the chapter.
Chapter Four uses a definition based on two assumptions of the theoretical model developed
in the chapter regarding the type of goods produced and the ability to export. This definition is
made for modeling purposes and, as such, does not intend to capture all the characteristics of
informal enterprises. Instead, it serves to make a sharp distinction between two different
alternatives: to access credit and have a large optimal scale of operation, or to produce on a small
scale without accessing credit. Although not modeled explicitly, these options are best
understood in a context of limited or expensive credit markets. Along the lines of the definition
of Chapter Two, complying with legal requirements can be seen as a cost that entrepreneurs must
bear if they want to belong to the formal sector and produce on a large scale. This definition is
closely related to the concept of modern informal enterprise because it is unlikely that informal
enterprises at the bottom of the modernity distribution would produce manufacturing goods that
can be considered substitutes to formal goods.
Chapter Five uses a standard definition in the literature for India (Ghani et al., 2011; Mukim,
2011). In India, statistics are collected separately for the organized and the unorganized sectors.
Because the established criteria to be considered as an “unorganized enterprise” is compatible
with definitions of informal enterprises based on size, “unorganized” and “informal” are often
equated. A definition solely based on size is problematic, however, because it falls short in
accounting for the heterogeneity of the informal sector. Precisely because heterogeneity is
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central to this chapter, this definition is complemented by using location inside or outside the
household as a way to distinguish between modern and traditional enterprises. Allegedly, more
direct measures such as capital per worker could have been used to mark this distinction.
Nevertheless, as explained in the chapter, these variables are problematic for the empirical study
at hand, and location is preferred as it is related to other dimensions of modernity and still
suitable from an econometric point of view.
Chapter Six uses a definition of informal enterprises that is directly related to the
conceptualization of the informal sector in dualistic models (Harris and Todaro, 1970; Fields,
1975). Given that, in these models informal employment is conceived only as a last resort option
for urban workers, informal enterprises are defined only in relation to better paid jobs in more
efficient formal enterprises. In this sense, this definition corresponds to that of informal
enterprises at the very bottom of the modernity distribution. A more elaborate model on the
evolution of informality would require a broader definition of informal enterprises that captures
the heterogeneity of informal enterprises and transcends their conceptualization as disconnected
production units. This is an area open for future research.

Chapter Two
Understanding Agglomeration Economies during
Economic Development*
2.1. Introduction
Recent academic work supportive of urbanization in developing countries in the tradition of the
Urban Economics literature (UE, henceforth) is based upon models originally conceived for
developed countries (Henderson, 2003; Venables, 2005; Overman and Venables, 2005;
Duranton, 2008; and Glaeser, 2011). In these models, all production takes place in “formal”
enterprises, and the labor market functions perfectly. In developing countries, however, the
formal sector is only responsible for just but a share of urban employment levels and growth,
while the informal economy plays a substantial role.
Given the importance of the informal economy for cities in developing countries, one would
expect to find abundant theories and evidence linking it to urbanization. However, in the UE
literature the informal economy, if mentioned at all, is treated as a side issue.1 Duranton, in his
review of what is “known” about agglomeration effects in developing countries, writes:
“Most of the available findings concern primarily the formal sector. (…) At this stage, we can
only note that the linkages between formal and informal sector firms are often intense, which
suggests that agglomeration effects are generated within both the formal and informal sectors
with benefits that accrue to both. It is also worth mentioning that the case-study evidence that
supports the existence of agglomeration effects also strongly supports the idea that the informal
sector is a strong contributor.”
Duranton (2008, p.17; emphasis added)

There is, however, no substantial evidence to support these claims. Although a rather solid
theoretical body of literature has shown that enterprises located in urban areas, and/or those in

*

This chapter is reprinted from: Moreno-Monroy, A. (2012) Informality in Space: Understanding Agglomeration
Economies during Economic Development. Urban Studies 49 (10): 2019-2030.
1
As an example, even in a careful reading of The World Bank’s 2009 World Development Report (WDR) 2009
(World Bank, 2009), which relies heavily on the UE literature, it is challenging to find the terms informal sector or
informal economy. Bryceson et al. (2009) also point out to this omission in their critical commentary of the WDR
2009.
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“clusters” can benefit from agglomeration economies (Duranton and Puga, 2004), to date there
are no studies that rigorously demonstrate the existence of agglomeration economies in
connection to the informal economy, or theories that can actually link urbanization, informality
and agglomeration economies.2 The downside of an unchallenged theoretical framework is that
relevant issues for cities in developing countries are left unexplored.
This chapter has three purposes. The first purpose is to demonstrate that, thus far, the
treatment of the informal economy in empirical and theoretical studies dealing with
agglomeration economies in the tradition of the UE literature has been insufficient and, often,
misleading. This argument is pushed further to claim that because the informal economy is an
integral part of the economic system in developing countries, the common understanding of
agglomeration economies during economic development is fundamentally incomplete. The
second purpose is to suggest, en passant, relevant theoretical and empirical avenues which need
to be covered by future research in order to bridge this gap. The third purpose is to propose a
framework in which, following theories of structural segmentation (Piore and Berger, 1980),
agglomeration economies are evaluated in relation to the possibilities for mobility between
different segments composed by enterprises that make decisions under different sets of
constraints. This chapter proposes that the quality of agglomeration, as opposed to the extent of
agglomeration, should be the departing point when analyzing agglomeration effects in urban
areas in developing countries.
In what follows, conceptually-based arguments are constructed by contrasting two different
strands of literature: the UE literature on one hand, and the informal economy literature on the
other. In order to guide the analysis, two related questions are analyzed: first, can agglomeration
economies in fact arise from informal enterprises? And second, can agglomeration economies
arise from the interaction between formal and informal enterprises? To commence, working
definitions of agglomeration economies, informal enterprises and the informal sector are
established.

2
A recent study on agglomeration and the informal sector in India (Mukim, 2011) focuses on the opposite question,
namely, what is the role of agglomeration economies in attracting informal manufacturing activity? In the view of
the author, this is a relevant question because “the contribution of the informal sector to economic growth and
employment makes it a potent tool in influencing regional economic policy” (Mukim, 2011, p. 40), so governments
are willing to encourage the location of informal activity in their regions.

13

Chapter Two

2.2. Definitions
2.2.1. Agglomeration economies: supply and demand mechanisms, and other explanations
Before commencing, it is useful to establish what the term “agglomeration economies” (or
“agglomeration externalities”) means in the context of the UE literature. According to Rosenthal
and Strange (2004), agglomeration economies exist whenever the output of an enterprise
depends positively not only on the production factors used by the enterprise but also on the
output and factor usage of other enterprises. Thus, although each enterprise may produce under
constant returns to scale, locating in close proximity generates external increasing returns to
scale from which they can all benefit.3 In theory, there is an optimal level of agglomeration in an
area up to which externalities are positive. Beyond this optimal level, “diseconomies of scale” or
“negative externalities” are generated, which carry on negative consequences for individual
enterprises.
There are two types of agglomeration economies: localization and urbanization economies. In
a broad sense, localization economies accrue solely to enterprises that belong to the same
industry and the same geographical area (i.e., clusters), and urbanization economies to
enterprises that belong to the same geographical area (i.e., cities) but carry out different
economic activities (Rosenthal and Strange, 2004). In the UE literature, a cluster is defined as a
group of enterprises that produce similar goods or services and that are located in close
proximity. Porter (2000, p. 16) defines clusters as “geographically proximate groups of
interconnected companies and associate institutions on a particular field linked by commonalities
and complementarities”. Under this definition, not only physical proximity and activity
relatedness are necessary for localization economies to arise, but also some degree of interrelations between enterprises that goes beyond market exchanges, which can be mediated by
support institutions. Duranton et al. (2010) have argued, however, that industry definitions are
enough to identify enterprises in related activities and that consequently “cluster effects” are
basically equivalent to localization economies.
What are the sources of these agglomeration economies? The UE literature has focused
3

Note that here agglomeration economies refer to the positive consequences of agglomeration rather than to
agglomeration per se. Another type of agglomeration externalities which will not be touched upon this chapter are
consumption externalities, or the positive effect of the availability of more varieties on consumers’ utility.
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mainly on three supply-side mechanisms, initially identified by Alfred Marshall: greater access
to specialized inputs, labor market pooling, and knowledge and technological spillovers. The
overwhelming majority of evidence on the existence of these supply-side mechanisms comes
from developed countries (Rosenthal and Strange, 2004; Ellison et al., 2010), and the scarce
evidence for some industries in developing countries is based on studies considering only
formal-sector enterprises (Duranton, 2008; World Bank, 2009; Henderson, 2010). The study of
these mechanisms is framed in a voluminous literature on the benefits of diversity and local
knowledge spillovers in cities in the fields of economic geography (Audretsch and Feldman,
1996), new industrial spaces (Saxenian, 1994; Scott, 2004), innovative milieu (Camagni, 1991),
and regional systems of innovation (Cooke, 2001).
Nevertheless, the focus on supply-side mechanisms has been made in detriment of other
equally plausible explanations for observed agglomerations, such as demand-side mechanisms
associated with reduced consumer search costs. The distinction between different underlying
mechanisms is important, however, because they have very different effects on the composition,
complexity, growth trajectory of clusters, and enterprise outcomes such as productivity and
profits. Demand-driven agglomerations give way to negative externalities arising from
congestion and rising input prices quicker than supply-side agglomerations (McCann and Folta,
2009). Furthermore, demand-driven agglomerations are particularly sensitive to the decreasing
quality of agglomeration that follows from the adverse selection problem described by Shaver
and Flyer (2000), in which “stronger” enterprises (i.e., those with the best technologies, human
capital, training programs, suppliers, or distributors) are crowded out by “weaker” enterprises
because stronger enterprises cannot appropriate the benefits of clustering and thus have no
incentives to remain clustered.
Besides being explained by supply and demand mechanisms, agglomerations can be the result
of enterprises seeking proximity to fixed factors, such as natural endowments or public goods
(Rosenthal and Strange, 2004). An important difference is that agglomerations explained by
these factors are not expected to produce any gains for individual enterprises (Ellison et al.,
2010). Additionally, underlying mechanisms may be entirely absent if clusters are the result of
factors such as historical accidents, metropolitan expansion and government regulations that rule
out spaces within metropolitan areas for certain types of enterprises (Chakravorty et al., 2005).
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In these cases, it is possible that enterprises remain clustered even when facing diseconomies of
scale.
2.2.2. Definition and Scope of the Concepts of ‘Informal Enterprise’ and ‘Informal Sector’
In this chapter, the unit of analysis is the informal enterprise. An informal enterprise, as any
other enterprise, is an organization that uses inputs to produce goods and/or services. From a
purely definitional point of view, what makes an enterprise informal is the fact that it operates
under different legal constraints than its formal counterparts. These legal constraints include the
cost of laws and administrative rules covering “property relationships, commercial licensing,
labor contracts, torts, financial credit, and social security systems” (Feige, 1990, p. 992).
Because these legal constraints vary from country to country and over time, it is challenging
to build a universal definition of what an informal enterprise is (Godfrey, 2011; Portes et al.,
1989). A way out of this generalization problem is to consider the fact that whatever the reason
an enterprise is considered informal, the consequence for this enterprise is that it is marginalized
from accessing the same pool of resources and participating in the same economic transactions as
their formal counterparts.
Marginalization as a penalty can take many forms, such as the prohibition for informal
enterprises to sign business contracts with private and public enterprises, not being eligible for
government subsidies or being banned or evicted from certain locations. One clear example of
marginalization is in access to credit: informal enterprises are not eligible for (formal) credit. In
the absence of other viable financing sources, informal enterprises cannot plan their
capitalization and expansion as formal enterprises would. In this way, marginalization translates
into a different set of constraints under which informal enterprises have to make choices,
including those that ultimately link them to the formal sector.

2.3. Can agglomeration economies arise from informal enterprises?
So far, the scarce UE literature on the informal economy and urbanization (Overman and
Venables, 2005; Duranton, 2008) has candidly used “successful” cases (cotton knitting industry
of Tiruppur, Southern India; shoe production in Novo Hamburgo, Brazil; the magazine in
Kumasi, Ghana) as examples of the potential that the informal economy has in generating
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agglomeration economies. In this chapter, it is argued that this approach so far has been
incomplete and misleading for two reasons.
The first reason is that the fragmented evidence from these case studies represents the
exception and not the rule regarding the location patterns of informal enterprises. It is indeed
implausible that all informal employment occurs in successful clusters, if only because the
success of an informal cluster imposes a natural limit to its size through higher rents and prices.4
Besides, the policy advice of replicating successful informal enterprise clusters would be pretty
much irrelevant for most cities -especially poor ones- if the success of these few cases rested on
specificities (Robinson, 2006; Gordon and McCann, 2000).
The second reason is that, in the UE literature, clusters of informal enterprises seem to be
paired with industrial districts. The fact that some of the characteristics of clusters (artisan
traditions, flexible labor supply, family and kinship ties) can be found in some informal
enterprise clusters does not qualify them automatically as industrial districts (Amin, 1994).
Furthermore, according to Kesidou and Szirmai (2008), the existing industrial cluster literature
for developing countries does not make a clear distinction between knowledge advantages and
cost advantages of clustering, even though the former are absent in clusters where the fierce costcompetition among enterprises limits the scope of knowledge spillovers. Indeed, most
characteristics of the textbook industrial districts of Italy, Germany or Japan, such as
cooperation, vertical disintegration and institutional networks are likely to be entirely absent
from groups of co-located informal enterprises in developing countries. The fact that to date
there are no studies identifying informal clusters in the broader sense defined by Porter (2000)
should come as no surprise if the benefits of informal enterprise clusters, if present, pertain
exclusively to cost advantages (Visser, 1997).
Instead of focusing on what informal enterprise clusters should be, an alternative is to first
understand them for what they actually are. An effort could be made in understanding the actual
spatial distribution of informal enterprises in different economic sectors within urban areas of
different sizes, and the logic behind such distribution. Because of their small size, informal
enterprise can be expected to cluster (Scott, 1988; Rosenthal and Strange, 2004; Chakravorty et
4

This seems to be the case in the “successful” Gamarra cluster. According to Nadvi and Barrientos (2004, p. 23):
“producers [of the cluster] were an ‘elite’ amongst the poor, with the high rents in Gamarra acting as a barrier to
entry to the cluster for poorer entrepreneurs and newer migrants.”
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al., 2005), but it is important to distinguish different rationales behind clustering.
The first step in this direction is to establish whether informal enterprises display a tendency
to cluster, in which industries this tendency is stronger, and where this clustering takes place. For
enterprises producing non-tradable goods and services, or manufacturing goods that are only sold
locally, observed agglomerations are likely to be the result of demand-driven sources. In these
cases, possible agglomeration economies should be evaluated against the background of the
negative effects of demand-driven agglomerations, especially because these are more likely to
arise in activities with small entry barriers. On the other hand, establishing where clustering takes
place is of relevance in understanding other factors that do not constitute endogenous
explanations for localization economies. Indeed, regulations and zoning, or the existence of a
public good that attracts a particular type of informal activity, may imply a higher or lower-than
optimal level of clustering, bearing a direct effect on the performance of individual informal
enterprises.
Besides empirical evidence, theoretical models could explore, for instance, why informal
enterprises may continue to agglomerate despite possible diseconomies of scale at the enterprise
level generated by excessive agglomeration. In this sense, the use of concepts such as “exit” can
be revisited, now that for many informal producers facing diseconomies of scale “exiting” may
not be an option, or the alternatives could be very well limited to open unemployment or entry
into another highly competitive, congested sector.

2.4. Can agglomeration economies arise from the interaction between formal
and informal enterprises?
Agglomeration economies may arise from the interaction between formal and informal
enterprises along the value-chain, through: backward linkages, where informal enterprises obtain
inputs from formal enterprises, and forward linkages, where informal enterprises supply
intermediate or final goods and services to formal enterprises, undertake part of the production
process of formal enterprises through subcontracting, or distribute formal goods.
What is “known” so far regarding agglomeration economies generated from the interaction
between formal and informal enterprises in the context of the UE literature is described by
Overman and Venables:
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“The informal sector often plays an important and visible role in the case study literature on
clusters in developing countries. For example, Chari (2004) in his work on the knitwear cluster
in Tiruppur paints a vivid picture of the journey taken by cotton thread through the various
milling operations, dyeing firms and fabrication units. Formal and informal sectors play their
part along the way as independently owned bullock carts shuttle yarn and knitted cloth between
knitwear companies and fabrication units. To assume that no agglomeration externalities exist
for Tiruppur’s informal sector and for informal firms more generally is surely inappropriate.”
Overman and Venables (2005, p. 20; emphasis added)

What this view suggests is that because informal enterprises participate in value-chains, they
must be benefiting from agglomeration externalities. For this to be true, the relationships
between formal and informal enterprises along the value-chain must be symmetrical and nonhierarchical, so that informal enterprises can fully capture their returns –which in any case would
only happen if informal enterprises have the ability to absorb these agglomeration externalities.
However, this is just but one possibility and on a close look at the literature on value-chains
and informal enterprises, a rather unrealistic one. Empirical evidence overwhelmingly points to
the fact that value-chains in which informal enterprises participate have an uneven distribution of
power and returns, and that symmetrical relationships within the value-chain are a rare exception
(Knorringa, 1994; Carr et al., 2000; Nadvi and Barrientos, 2004; Khan and Kazmi, 2008). As
stressed by the extensive Industrial Cluster literature for developing countries, power
relationships along the value-chain depend on many factors, such as the size of enterprises, the
type of productive activity and the level of independent access to external markets and suppliers.
Furthermore, external developments such as increased competition brought about by
globalization can modify power relationships, so that even informal enterprises that have
managed to secure their returns within the value-chain can rapidly lose this position (Schmitz,
1993; Nadvi and Barrientos, 2004). Under asymmetric power relationships, it may even be the
case that agglomeration externalities are generated for formal producers at the expense of
informal producers.
A particularly relevant case in this regard is that of subcontracting from formal enterprises to
informal enterprises. Another plausible “vivid” picture of a journey can help illustrate: this
journey along the buyer-driven clothing or footwear value-chain starts from a large formal
enterprise that in search of the cheapest labor available contracts with a local intermediary who
then contracts home-based informal enterprises. The informal enterprise then performs labor

19

Chapter Two

intensive tasks with materials given to them.5 What kind of agglomeration economies are in store
for an informal enterprise that has no contact whatsoever with the formal enterprise, has its
home-based workers working in isolation, has to pay for all production-related costs such as
energy consumption and machinery maintenance and employs family workers at very low
wages? Although there are possible efficiency gains in terms of labor cost savings and greater
flexibility in the face of demand fluctuations for local formal enterprises (Scott, 1988)6, the
existence of agglomeration externalities benefiting informal enterprises is definitely not granted.
Additionally, subcontracting can result in larger spatial segmentation within cities, with
informal activities taking place in peripheral residential zones and formal activity in industrial
and commercial zones. Informal enterprises working under subcontracting have large incentives
to operate in household locations, where they can save on rent and energy costs (Daniels, 2004),
and few incentives to seek proximity to input suppliers and final consumer markets because these
are provided by the contracting company or an intermediary.
More generally, it is unclear whether urbanization economies accrue to informal enterprises if
they effectively operate in “islands” within the city. Isolation can also be the outcome of the
inability of informal enterprises to bid for rents in more central locations or from government
regulations, and can be worsened by discrimination (Robinson, 2006; Lemanski, 2007) or poor
infrastructure provision in lower income areas resulting from biased preferences of local elites
(Henderson, 2010; Barca et al., 2012). If isolated, informal enterprises are effectively confined to
a more limited pool of workers, inputs and knowledge than the larger (and perhaps better) one
available in the very same urban area.

2.5. Understanding agglomeration economies during economic development
2.5.1. On structural segmentation and the informal economy
In analyzing the role of the informal economy in generating agglomeration economies, the UE

5

Statistics on the number of informal home-based workers are scarce, but some examples provided by the ILO
(2002) from the early to the mid-1990s are illustrative of its high incidence: as a percentage of non-agricultural
employment, home-based work represented 66 percent in Benin, 26 percent in Guatemala, 16 percent in India, 17
percent in Mexico and 15 percent in Kenya.
6
Indeed, if subcontracting to local informal enterprises is done by international enterprises there would not be any
efficiency gains for local formal enterprises.
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literature has relied heavily on the market rationality view (Piore and Berger, 1980), under which
there are no real structural differences between formal and informal enterprises given that the
economy is conceived as a continuum where the transition from one point in the distribution to
another is in principle possible and smooth. The opposite view is conceiving the informal
economy as a system of subordination and exploitation (Moser, 1978), where informal
enterprises are so helplessly condemned to their status, that informality is not expected to
disappear with economic growth.
Assuming either view closes the door for exploring the possibilities for mobility, which is at
the heart of the development process of a country. An alternative is conceiving the economic
system as divided segmentally and not continuously. Under this conception, according to Piore
and Berger (1980, p. 2), “various segments of society organize around different rules, processes,
and institutions that produce different systems of incentives and disincentives to which
individuals respond.” This structural segmentation conception gives more substance to the
formal/informal division, and can also be applied to the existence of a “traditional” and
“modern” segment within the informal economy (Fields, 2005; Ranis and Stewart, 1999).
2.5.2. Agglomeration quality assessment
In order to align policy recommendations with the reality of cities in developing countries, a shift
in focus from the broad (and often vague) concepts of “agglomeration” and “informal economy”
as currently used in the UE literature is proposed. As an alternative, this chapter puts forward the
concept of quality of agglomeration. This concept breaks free from the view that all enterprises
contribute to and benefit from agglomeration economies in the same way. Here, not only
contributions to agglomeration externalities are asymmetric across enterprises (Shaver and Flyer,
2000), but enterprises have different capacities to appropriate agglomeration benefits.
Furthermore, the productive system of cities in developing countries is understood as composed
integrally by both formal and informal sectors. Just as the success of an urban system should not
be evaluated exclusively in relation to the cities at the top of the hierarchy (Barca et al., 2012),
the effects of agglomeration in cities in developing countries should not continue to be evaluated
solely on the basis of formal enterprises. Nor should the Panglossian view that agglomeration
externalities always benefit informal enterprises be held anymore.
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In a low quality of agglomeration scenario, an important number of enterprises in an industry

or urban area are unable to contribute to, or benefit from, agglomeration economies. Thus, when
the quality of agglomeration is low, an industry or urban system that generates agglomeration
benefits from which some enterprises benefit can be consistent with an increasing number of
unproductive enterprises and declining incomes.7 This may be so because despite being in an
agglomeration, a large segment of enterprises do not benefit from the presence of other
enterprises in the same industry or urban area, or even make a negative contribution to
agglomeration effects. This could be the result of: 1) the inability of enterprises belonging to this
segment to avoid markets where diseconomies of scale are very large, 2) the existence of marked
spatial segmentation within the city, and 3) situations of high asymmetry of power in the valuechain where “exploitative” linkages between enterprises in different segments are the rule
(Moser, 1978; Tokman, 1978). An example of a low quality agglomeration would be that of an
urban economy characterized by: a large and growing number of traditional informal enterprises
in congested industries; a relatively small modern informal segment; a very concentrated formal
economy; abundance of home-based informal enterprises; and, poor connectivity between lowerincome and other areas of the city.
Conversely, in a higher quality of agglomeration scenario an important (and increasing)
number of enterprises in different segments contribute to and benefit from agglomeration
economies. In this case: there is mobility from congested industries towards those where there is
potential for positive externalities; enterprises have relatively good accessibility to labor and
intermediate and final consumer markets, regardless of their type; and, linkages between
enterprises are growth-enhancing, so the potential benefits of knowledge and technical spillovers
is maximized. In such an urban economy, one would also expect to see an increasing number of
(growing) informal enterprises willing to formalize in order to have the opportunity to access the
same resources as formal enterprises (e.g., credit) and make the jump into higher quality markets.
Assessing the quality of agglomerations in specific industries and urban areas would then
require (re)building a geography of production (Scott, 1988) that includes both formal and
informal enterprises, and analyzing its evolution through the process of economic development.
7

This can be paralleled to the finding by Keyfitz (1992) that growth in the form of an expanding middle class is
consistent with an increasing number of poor.
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It is necessary then to identify what type of productive activities formal and (modern and
traditional) informal enterprises undertake, where do they locate and what type of linkages exist
between them. Ultimately, a comprehensive theory linking these elements could explain how the
intertwined relationships between formal and informal activities are reshaping the urban space in
developing countries.

2.6. Conclusions
Throughout this chapter, the shortage of theoretical and empirical studies integrating the
informal economy in the study of the agglomeration effects of urbanization in developing
countries has been underlined. This chapter has shown that the UE literature has so far been
misleading because it has been limited to cherry-picking case studies to paint a very optimistic
yet unrealistic picture of agglomeration economies arising from the informal sector and
benefiting informal enterprises. The actual spatial logic of informal enterprises in urban areas,
and the actual potential for agglomeration economies accruing formal and informal enterprises in
cities in developing countries, are still waiting to be addressed.
The usefulness of the analytical tools and existing theories of the UE literature cannot be
dismissed, as they can certainly improve our understanding of the role of the informal economy
in urban areas in developing countries. The departing point, however, should be a neutral,
objective view of agglomeration that is open to explore both its positive and negative
consequences. Given that different explanations for clustering may be more or less applicable to
activities that are different in nature (Chakravorty et al., 2005), much more research is needed on
the actual drivers of informal enterprise agglomerations (arising from different sources) and on
the type of external economies (both positive and negative) informal enterprises deliver in the
face of their inherent restrictions. This could be done by combining theoretical modeling that is
more sensitive to the actual restrictions faced by informal enterprises with empirical studies
relying on the use of survey and census geocoded data for formal and informal enterprises.
The importance of the informal sector and its persistence even in growing developing
economies is something so prevalent that talking about agglomeration effects in such countries
should no longer be done solely from the perspective of the formal sector. Neither can it be done
while assuming that informal activity happens in a vacuum with no repercussions to the entire
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economic system, or that “trickle down” effects always operate. Contrary to what the UE
literature has so far assumed, the fact that informal enterprises have linkages with formal
enterprises does not mean that informal enterprises are generating and appropriating
agglomeration economies. The potential to do so critically depends on other factors, such as the
type of linkages connecting formal and informal enterprises, and the effective access to resources
and markets in the city. It follows that the study of agglomeration economies should be done in
tandem with a deeper understanding of the complex and changing geographies of production
resulting from the coexistence of formal and informal enterprises in urban areas.
From a policy perspective, the mantra of “promoting agglomeration economies” is an empty
statement when the particular level of development of a country, the composition of its informal
economy, and the type of linkages between the formal and informal sectors are ignored.
Recognizing this is important because unfounded generalizations can put policies on the wrong
track. For instance, in a recent paper Venables (2010) advises the development of clusters of
export oriented manufacturing in coastal cities in Africa by making reference to great potential
gains derived from agglomeration economies. Although the informal sector absorbs most of
urban employment in many African countries, there is no explicit reference to the role of
informal enterprises in such a policy design. If the ultimate goal of policies is to promote
inclusive economic development, a better understanding of all (good and bad) possible scenarios
is needed before such claims can be made.
This chapter has put forward the idea that the quality of agglomeration, as opposed to the
extent of agglomeration, should be the departure point when designing policies. The quality of
agglomeration can be assessed based on the degree of mobility of enterprises between industries
offering potential for agglomeration economies, the level of asymmetry in access to markets
within the city, and the type of linkages between different types of enterprises. These are just but
initial suggestions for a future research agenda on the identification of different types of
agglomeration and the study of the consequences of agglomeration quality levels on formal and
informal enterprises.

Chapter Three
Intra-metropolitan Clustering of Formal and Informal
Manufacturing Activity: Evidence from Cali, Colombia*
3.1. Introduction
The share of employment absorbed by the informal manufacturing sector in developing countries
is substantial. In fact, in some developing countries, informal manufacturing employment
accounts for the largest share of urban manufacturing employment (WTO and ILO, 2009;
Deichmann et al., 2008). Nonetheless, when analyzing the spatial clustering of manufacturing
activity and its potential benefits, most theories and empirical studies on intra-metropolitan
location for developing countries consider only formal (large) manufacturing enterprises and do
not include informal (micro and small) enterprises (Wu, 1999; Chakravorty et al., 2003; 2005).
Properly accounting for the informal sector is not an easy matter, however, because the very
nature of informal activity makes it particularly difficult to retrieve detailed data. Perhaps for this
reason, to date, there are no empirical studies on the spatial logic of informal manufacturing
activity within cities in developing countries.
The present empirical study compares the spatial clustering patterns of formal and informal
manufacturing activity within a metropolitan area of a developing country. Census
manufacturing enterprise-level data for the metropolitan area of Cali for the year 2005 is used for
this purpose. This unique dataset includes the universe of manufacturing enterprises geocoded up
to a disaggregated scale equivalent to the city-block level. Several criteria in the Census allow
discriminating between formal and informal manufacturing enterprises in each 3-digit ISIC
industrial sector. Furthermore, because information on the number of employees per enterprise is
also provided, formal enterprises can be disentangled into Formal Small and Medium Enterprises
(FSMEs), and Formal Large Enterprises (FLEs). This division is useful in distinguishing the
location effects explained by size from those related to the formality status of an enterprise.
*

Joint work with Gustavo A. García.
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This chapter explores two questions of particular relevance for cities in developing countries:

first, do formal and informal enterprises display different clustering patterns? And second, do
formal and informal enterprises locate in the same areas of the city, or is there a marked spatial
segmentation between formal and informal manufacturing activity? These questions are quite
relevant from a policy perspective. First, as pointed out by Duranton (2008), in order to align
policies with the reality of developing countries, more evidence is needed on the potential of
informal manufacturing activity to generate production externalities. Exploring the actual
clustering patterns of informal enterprises is the first building block in understanding what kind
of externalities may arise from the substantial presence of informal manufacturing enterprises in
urban centers.
Second, policy designs should take into account the fact that the location of informal
enterprises bears different consequences. On the one hand, if informal enterprises locate near
similar formal enterprises in central areas, they may benefit from agglomeration economies but
also generate additional locational competition and congestion costs for formal producers. On the
other hand, if informal enterprises operate mostly in peripheral areas, they may be cut off from
accessing the best final and intermediate markets available in the city. From the point of view of
informal enterprises, this can lead to lower possibilities of establishing linkages with formal
enterprises and fewer chances for growth and survival.
In order to answer these questions, two complementary approaches are used. First, the degree
of spatial clustering and co-clustering is calculated by means of M-functions (Marcon and Puech,
2010). Clustering (co-clustering) at a certain distance in a sector is measured as the ratio of two
ratios. The numerator is the sum of the number of employees in enterprises of the same sector
within a certain distance (e.g., a circle of 1 km radius) as a proportion of the sum of the number
of employees in enterprises of all other sectors (in another sector) within the same distance. The
denominator is the proportion of employment in the sector in total employment in the whole
area, in this case the city of Cali. A sector can refer to either an ISIC 3-digit industry, a type of
enterprise (FLEs, FSMEs or Informal Enterprises -IEs-) or both (e.g., IEs in the textile industry).
This exercise is repeated for different distances to obtain continuous measures of clustering and
co-clustering, or M-indices. The geographical clustering and co-clustering of FLEs, FSMEs and
IEs in different industries can be directly compared by means of the M-functions.
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Second, in order to complement the results obtained from the M-indices, the geographical
distribution of formal and informal enterprises in different clustered and co-clustered industries
is analyzed. In particular, the spatial analysis on the distribution of formal and informal
enterprises is conducted by means of kernel density and geographical distribution analyses of
formal and informal enterprises in selected clustered and co-clustered industries.
After this introduction, section 3.2 proceeds with a literature review on the intra-metropolitan
locational patterns of informal manufacturing enterprises. Section 3.3 describes the area of study
and data used in the empirical analysis and presents some preliminary results on the spatial
distribution of formal and informal enterprises. Section 3.4 describes the definitions of the Mfunctions of clustering and co-clustering as well as the methodology used in the spatial analysis.
Section 3.5 presents the results and Section 3.6 concludes.

3.2. Theoretical predictions on the intra-metropolitan clustering of informal
manufacturing activity
In the existing literature, it is challenging to find studies specifically addressing the location of
informal manufacturing activity (or all informal activity, for that matter) in the urban space. A
first approximation to the problem is to derive the intra-metropolitan locational patterns of
informal enterprises from their linkage costs. According to Scott (1988), linkage costs rise with
the quantity of goods that are traded between enterprises and decline the more standardized the
goods are, the more stable interactions are and the less need there is for intermediation.8 Hence,
the expectation is that large enterprises are expected to locate far away from central, congested
locations given that their linkages are large in scale, standardized, stable, and more easily
manageable. On the contrary, small enterprises are expected to cluster near their partners in
transactions because their linkages are small in scale, unstandardized, unstable, and in need of
personal intermediation.9 Because of their characteristics, the linkage costs of informal
8

For instance, an enterprise that has built a stable and trusted relationship with an input supplier will face lower
linkage costs because there is an agreed degree of quality and product specifications of the product involved, setup
costs need not be incurred every time a transaction takes place, and orders can be placed directly without the need of
further intermediation.
9
Empirical evidence has confirmed that the relatively larger tendency of small enterprises to cluster compared to
that of large enterprises is connected to the larger sensitivity of small enterprises to final and intermediate markets
accessibility (Rosenthal and Strange, 2003; Lafourcade and Mion, 2007).
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enterprises are probably high, so that the tendency to seek close proximity would also apply to
informal producers, if not to a higher degree. Thus, from this perspective, both formal small and
informal enterprises are expected to agglomerate in locations with dense networks of suppliers
and consumers, while large (formal) enterprises are expected to locate outside these central
areas.
This prediction, however, ignores the fact that informal enterprises are likely to operate in rent
free locations (such as household premises) and outside industrial and commercial areas. There
are four possible reasons for this. First, informal enterprises may have a lower intrinsic value
attached to the quality of premises when compared to their formal counterparts (Sethuraman,
1997). Second, informal enterprises may be unable to bid for rents vis-à-vis formal enterprises. If
location is indeed a determinant of performance, informal enterprises are marginalized from the
“best” markets in the city, which renders them less competitive than their formal counterparts
and effectively excludes them from competitive locations (Daniels, 2004). Third, the segment of
the population catered by informal manufacturing enterprises may be concentrated precisely in
peripheral areas, so that the proximity of informal producers to their consumers follows suit with
the same logic of transaction costs minimization. Fourth, informal enterprises operating on a
subcontracting basis may consider proximity to input suppliers and consumers irrelevant and, as
a consequence, prefer to locate in residential areas of the city with lower rent prices. In the case
of home-based enterprises, preference would be in areas where informal producers reside.10 This
may be the case whenever formal enterprises directly provide materials and inputs to informal
enterprises, commonly through an intermediary (Carr et al., 2000), or whenever energy costs,
which are paid by the informal producer, are subsidized in peripheral areas.
It can also be argued that if the same supply-side mechanisms behind clustering apply for the
case of informal enterprises, and these actually influence the location decisions of enterprises
(Arauzo-Carod and Viladecans-Marsal, 2009), the clustering patterns of formal and informal
enterprises of similar sizes should not differ. The literature has recognized three such channels
(Rosenthal and Strange, 2004): first, sharing inputs produced under increasing returns to scale;

10

In very large cities and when very close proximity is required for subcontracting to take place, formal
manufacturing enterprises are also expected to relocate towards areas of the city where cheap labor is available
(Scott, 1988; Holl, 2008).
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second, accessing a larger pool of workers; and third, knowledge and technical spillovers. It can
also be argued, however, that informal enterprises located in peripheral areas may be accessing
sub-optimal markets for intermediate inputs and labor in their own area and may be subject to
limited or no knowledge spillovers if they are surrounded mostly by similarly labor-intensive,
low technology enterprises (see Chapter Two of this thesis). In this case, formal and informal
enterprises would not necessarily locate in the same areas of the city.

3.3. Description of the study area and data
3.3.1. Study Area: The metropolitan area of Cali
Santiago de Cali (3°27' lat. North - 76°31' long. West), capital of the Valle del Cauca region
(departamento) and third city of importance in Colombia, is located in the west of Colombia.
The metropolitan area of Cali is composed of the municipalities of Cali and Yumbo and is
divided into 26 communes, 279 neighborhoods and over 14,000 Manzanas, of which 1,125 (4
percent) are green areas or have no information available. This last scale is comparable with the
census or city-block level used in the US Census.11
Cali-Yumbo stretches over 33.6 km (of which 23.5 km corresponds to the city of Cali,
excluding Yumbo) from north to south and 15.7 km from east to west. In 2005, the metropolitan
area of Cali had a population of 2,164,098 people, and the average density was 17,217 people per
sq. km. Cali is relatively flat, registering an average elevation of 1,000 amsl. The highest
elevations are found in the western part of the city and the lowest and wetlands on the east (see
Figure 3.1). The main transportation routes, beginning in the center of the city, describe a
concentric and radial pattern towards the East of the city.
The largest and most densely populated areas of the city proper are on the Center and East of
the city (see Figure 3A.1 in the Appendix). These densely populated areas coincide with areas of
population predominantly in low and low-middle income categories (see Figure 3A.2 in the
Appendix), and where main transportation routes are lacking. On the contrary, the wealthiest
areas of the city proper, located predominantly in the South and North-West of the city, are less
densely populated.
11

For a definition see http://www.census.gov/geo/www/geo_defn.html#CensusBlock.
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3.3.2. Data
This study uses comprehensive enterprise-level data from the Economic Census of Cali and the
municipality of Yumbo, carried out by the National Department of Statistics (DANE) for the
year 2005. This database contains detailed information per enterprise, including employment,
economic sector, social security contributions and other legal requirements, and geographical
location at the block level. Because blocks are small geographical units (each measuring
approximately 110x110 meters for Cali, see Table 3A.1 in the Appendix), and there are an
average of 3.7 enterprises per block, the scale is approximately equivalent to having the actual
address of each enterprise.
Figure 3.1: Study area
Cali-Yumbo

Source: Own elaboration based on IDESC data.
Note: Data for transportation routes in Yumbo is not available.

In the analysis, only manufacturing enterprises are considered. According to the Economic
Census data, the universe of manufacturing enterprises in Cali-Yumbo is 5,130. Of this total,
enterprises that could not be geographically located and those that do not operate at a fixed
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location were excluded, leading to a sample of 4,862 enterprises, of which 95 percent are located
in Cali, and the remaining 5 percent are located in Yumbo. The information is available at the 2-,
3- and 4-digit level of the International Standard Industrial Classification of All Economic
Activities (ISIC) Revision 2, and the analysis is conducted at the 3-digit level.
Informal enterprises are defined as those enterprises not registered at the Chamber of
Commerce. In Colombia, registration at the Chamber of Commerce is mandatory as it certifies
the ownership of the enterprise, and its evasion can lead to penalties. Furthermore, enterprises
that do not fulfill this requirement do not have access to financial credits (from formal sources)
and cannot sign business contracts with public and private sector enterprises.
Several details regarding the quality of the data are worth mentioning. First, the census was
conducted by personnel who went door-to-door over the entire area of the study. This manner of
collecting information has several advantages: 1) “invisible” informal enterprises, i.e., those
operating in households or shops without an external sign or banner could also be identified; 2)
given that the Census covers universe of enterprises, sampling problems are ruled out (Cárdenas
and Rozo, 2009); and 3) as the census does not rely on the prompt return of formularies,
response rates are much higher. Second, at the moment of collection, business owners were made
fully aware that, if they declared that their business was not in compliance with all the legal
regulations, they would not experience any negative legal consequences. This, together with the
fact that informality in Colombia is not openly and widely persecuted, ensures that people were
encouraged to provide veridical information.12
Formal enterprises are split into two categories: Formal Large Enterprises (FLEs), defined as
those formal enterprises with more than 50 employees, and FSMEs, defined as those formal
enterprises with 50 employees or less. An alternative threshold of 10 employees is used as a
robustness check.
As can be seen in Table 3.1, roughly 99 percent of informal enterprises and 83 percent of
formal enterprises can be classified as “micro” (1-10 workers). A substantial percentage of
informal enterprises (45.6 percent) operate within the premises of a household (Table 3.2), while
the large majority of formal enterprises operate in an office or plant.
12

It is also worth mentioning that the DANE is also in charge of all economic census and surveys in Colombia,
including nationwide manufacturing and population censuses and household surveys.
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Table 3.1: Enterprise size distribution

Micro (1-10 workers)
Small and Medium
(11-49 workers)
Large (>50 workers)
Total

Formal
2318
82.93%
332
11.88%
145
5.18%
2795
100%

Informal
2041
98.74%
24
1.16%
2
0.10%
2067
100%

Total
4359
89.65%
356
7.32%
147
3.02%
4862
100%

Table 3.2: Activity location

Office or plant
Fixed place (Puesto fijo)
Household
Total

Formal
2,423
86.69%
30
1.07%
342
12.24%
2,795
100%

Informal
1,033
49.98%
92
4.45%
942
45.57%
2,067
100%

Total
3,456
71.08%
122
2.51%
1,284
26.41%
4,862
100%

3.3.3. Spatial concentration of formal and informal enterprises
Figure 3.2 displays the enterprise-based Location Quotient (LQ) index for formal enterprises
(panel a) and informal enterprises (panel b) at the neighborhood level. This index, which
measures the relative concentration of activities, is defined as:




where

,

(3.1)

denote sector’s s share of enterprises in location i, and
is sector’s s share of enterprises in the global area. If the LQ index is

greater than one, the sector analyzed is relatively more concentrated in location i than in the
global area.
LQ indices with values larger than one are found in different areas of the city for formal and
informal manufacturing activity which, in principle, indicates that the two types of activities do
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not concentrate in the same areas within the city. In fact, informal manufacturing is concentrated
mostly in newly urbanized areas for which income levels are lower than the average (see Figure
3A.2 in the Appendix), while formal activity is found in wealthier and more central locations.

3.4. Methodology
3.4.1. The measurement of geographic clustering and co-clustering
Currently, there are two alternative ways of measuring clustering and co-clustering: cluster-based
methods and distance-based methods. For the purpose of the empirical application developed in
this chapter, the possibility of using cluster-based methods such as the Ellison-Glaeser (EG) or
LQ indices is dismissed for two reasons.
First, cluster-based methods describe the location of manufacturing activity on a single spatial
scale. Identifying the spatial scale at which clustering occurs using the EG indices would involve
calculating the EG indices for different spatial scales (e.g., the block, neighborhood and
commune level) and comparing the results at these different scales. This strategy is problematic
because it is likely to suffer from the scale problem resulting from Modifiable Areal Unit
Problem (MAUP), rendering the empirical results biased across geographical scales (Marcon and
Puech, 2003a).
Second, as noted by Duranton and Overman (2005; 2008), there are marked differences in the
nature of the location patterns of small and large enterprises, and cluster-based measures are not
able to properly capture size heterogeneity within industries. Given that the differences in the
nature of locational choice of different types of enterprises are at the heart of the empirical
application presented in this chapter, analyzing them with cluster-based methods would be
cumbersome.
In contrast with cluster-based methods, distance-based methods, of which the Kd function of
Duranton and Overman (2005) and the M-functions of Marcon and Puech (2010) are examples,
fully satisfy the property of being unbiased across geographical scales. Besides this property,
these distance-based methods satisfy the other four relevant criteria of a good measure of
clustering (Combes and Overman, 2004; Duranton and Overman, 2005; Marcon and Puech,
2010): 1) the measure is comparable across industries; 2) the measure controls for industrial
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concentration; 3) the measure controls for the overall aggregation pattern of industries; and 4) it
is possible to test for the significance of the results. Another important advantage of distancebased methods is that they control for inhomogeneous space (and consequently can account for
the fact that enterprises cannot locate everywhere in the city).
Figure 3.2: Concentration plant-based LQ index by neighborhood
a) Formal

b) Informal

The key difference between the Kd function and the M-function is that the first one relies on a
probability density function (pdf) and the second one on a cumulative distribution. Thus, “if the
question is ‘up to which distance do externalities matter?’, then a cumulative function is more
appropriate [e.g., Kd], while a pdf will answer ‘do externalities matter at a given distance?’
better” (Marcon and Puech, 2012, p. 14).
For the case of the intra-metropolitan location of formal and informal enterprises, both
questions are relevant. Calculating both functions would indeed provide a complete picture of
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clustering and co-clustering. Nevertheless, this approach is very computationally intensive and
time consuming. In choosing between these two distance-methods, it is relevant to note that the
M-functions have two important advantages over the Kd function: the resulting indices are easy
to interpret, and they are fully comparable. The M-functions are chosen as the preferred method
because the main purpose of this chapter is to compare the intra-metropolitan clustering and coclustering of formal and informal enterprises in different industries.
3.4.2. M-functions clustering and co-clustering
In order to evaluate the degree of clustering and co-clustering of formal and informal enterprises,
the intra and inter-industry M-functions proposed by Marcon and Puech (2003a; 2010) are
calculated using the software Ripley v.2.8.13 For the implementation of this method, available
information on the plain coordinates (X-Y) for each enterprise at the city block level are used to
measure the Euclidean distance among enterprises. M-functions are calculated for formal
enterprises, informal enterprises, FSMEs (less than 50 employees), and FLEs (more than 50
employees) and/or (selected) ISIC 3-digit industries. The M-functions are calculated every 1 km
between zero and 20 km, and the confidence intervals are computed at a 5 percent confidence
level with 1000 simulations for the case of clustering and 100 simulations for the case of coclustering.14 In the following, the definition of M-functions of clustering and co-clustering are
explained in detail.
3.4.2.1. Clustering
The M-function for intra-industrial spatial clustering in a circle of radius r for sector S is











,

(3.2)



where i=1, 2….Ns is an index for enterprise and e [E] denotes [total] employment. The function
works as follows. All enterprises belonging to sector S in the area of study are identified. For
each of these enterprises, a circle of radius r (e.g., 1 km) is drawn. Within this distance, the
number of employees belonging to enterprises in sector S is counted (

). The sum of this

quantity over i is then expressed as a proportion of the number of employees belonging to
13

This software, designed by Eric Marcon and Florence Puech, is available at http://e.marcon.free.fr/Ripley/
The reason for the lower number of simulations for the inter-industry version of the M-functions is computational
restrictions.
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enterprises in all other sectors within the same circle (

. This ratio is then made relative to the

weight of employment in sector S in total employment in the whole area.
This relative structure of the M-function allows for a direct interpretation and comparison
across sectors and distances.15 M-values equal to one indicate that whatever the considered
distance, there are proportionally as many employees who belong to sector S as there are in the
global area, indicating a completely random location of enterprises in sector S. M-values larger
than one indicate that there are proportionally more employees close to enterprises in sector S in
a radius r than in the global area, which corresponds to the existence of relative geographic
clustering of sector S at distance r. M-values smaller than one indicate that there are relatively
fewer employees in sector S within a radius r than in the global area, or in other words, that
sector S is relatively dispersed at distance r.
The statistical significance of the M-function can be tested by calculating confidence intervals
for the null hypothesis of independence of enterprise locations, according to which the clustering
patterns of enterprises in each sector is the same. Thus, a large number of independent random
distributions of enterprises are generated considering all possible locations and enterprise sizes.
The confidence intervals are determined using Monte-Carlo techniques.16 Then, significant
relative clustering (dispersion) of a sector appears if the corresponding M-values are superior
(inferior) to one and are outside the confidence interval bands.
3.4.2.2. Co-clustering
Besides own-industry clustering, with the M-functions it is possible to assess the presence of coclustering by calculating the inter-industrial version of the M-function which possesses the same
properties as the intra-industrial one described above. M-functions of co-clustering for sectors S1
and S2 are defined as:
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(3.3)






(3.4)


) depicts the spatial structure of enterprises belonging to sector S2 (S1) that are

In fact, the M-function is the only distance-based method that allows for a straightforward interpretation and
comparison of the value of the resultant indices (Marcon and Puech, 2003a; 2010).
16
A more detailed explanation can be found in Marcon and Puech (2010).
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found around sector S1 (S2). Thus, these co-clustering M-functions test whether the relative
density of employees of one sector located around enterprises of another sector is, on average,
larger or smaller than that of the whole territory. The value of these equations shows whether the
relative density of enterprises S2 (S1) located around those of sector S1 (S2) is greater (superior to
one) or less (inferior to one) than that observed for the global area. The statistical significance of
the inter-industries M-functions is tested using the same methodology of the intra-industry
indicators described above, although the construction of the confidence intervals is slightly more
complicated as the null hypothesis has to control for both S1 and S2 patterns (for details see
Marcon and Puech, 2010).
3.4.3. Spatial analysis
The M-indicators provide useful information regarding clustering and co-clustering patterns of
types of enterprises and/or industries. However, these indicators are not informative of the actual
spatial distribution of enterprises within the metropolitan area. As an example, while the
indicators may show significant co-clustering of formal and informal enterprises in a specific
industry, it is not possible to establish whether it happens in the center of the city or in peripheral
areas. Making this distinction is important because the first case is indicative of relatively good
access of informal enterprises to central markets, while the second is indicative of formal
enterprises’ presence in areas of predominantly informal activity.
Thus, in order to complement the results from the spatial indicators of clustering and coclustering and fully exploit the spatial component of the data, spatial analysis of the geocoded
data is conducted using ArcGIS v.10. Given that the location of each enterprise is known at the
city block level, each point (enterprise) is randomly assigned within its block. In this way, unique
plain (X-Y) coordinates for each enterprise are obtained.
The spatial analysis is undertaken using these points on industries and type of enterprises
selected based on the M-functions results. In particular, data for selected clustered formal and
informal industries is analyzed through a kernel density construction. The Kernel estimator is
given by:


(3.5)

where h is the chosen radius or smoothing parameter, n is the number of observation points, K is
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the quadratic kernel function, and X1…. Xn are observation points. A kernel density surface is
defined for each individual point with the highest value at its location diminishing to zero with
distance away from the point. Beyond h, the density surface for a given point is zero. A
continuous density surface across the entire study area is obtained by adding these individual
density surfaces (Silverman, 1986). The smoothing parameter, or search radius distance, is set to
500 meters.
The geographic distribution of formal and informal enterprises in selected co-clustered
industries is also analyzed via cartographic representations of the spatial distribution of
enterprises and visualization of standard deviational ellipses which measure whether a point
distribution exhibits a directional trend. These ellipses are calculated at one standard deviation.

3.5. Results
3.5.1. Spatial indicators of relative geographic clustering and co-clustering
This section presents the results for the spatial indicators of clustering and co-clustering by type
of enterprise -IEs, FSMEs and FLEs- (aggregated by industry), by industry and by type of
enterprise and industry. In the following, reference is made to “short distance” whenever the Mvalues are significant on a distance range of 0 to 1 km only and “all distances” whenever the
range is at least 0 to 6 km.17
The analysis of most industry-level results is limited to seven selected industries.
Nevertheless, the intra and inter-industry M-functions are calculated using information for all
industries. The selection of these industries was based on three criteria: 1) significant clustering
(as measured by the M-function) is observed; 2) there is a significant number of enterprises in
the industry; and/or 3) the industry explains a significant proportion of manufacturing
employment (see Table 3A.2 in the Appendix).
3.5.1.1. Clustering
By type of enterprise
For the case of the aggregate of IEs and FSMEs, the M-function suggests that both types of
enterprises concentrate at all distances because M-values are larger than one and outside the
17

Note that the terminology here is relative to the size of the study area.
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upper band of the confidence interval (see Figure 3A.3 in the Appendix). Interestingly, the
degree of clustering is larger for informal enterprises than for formal enterprises of comparable
size: at the peak M-value, the relative density of employees in IEs in a radius of less than 1 km is
over 5 times higher than that in the whole area, whereas that of FSMEs is only 2.5 times higher.
Finally, as expected, formal and informal enterprises of smaller size have different clustering
patterns than larger formal enterprises.
By industry
The M-functions per industry reveal that 40 out of 67 industries are clustered at different
distance ranges. As in Marcon and Puech (2003b), the most important degree of concentration
occurs at very small distances for all sectors, but the degree of concentration differs widely from
one industry to another.
Five out of these 40 industries show significant clustering at all distances, while four
industries display significant, yet not very prominent, clustering only at very close proximity. As
Table 3.3 shows, the printing/editing industry displays the highest degree of clustering of the
seven selected industries, with a peak M-value of 27.11.
Table 3.3: Intra-industry M-functions, selected industries
Ranking

Industry

Distance range
(Km)

M-peak

1
2
3
4
5
6
7

Printing/Editing
Furniture
Footwear
Mill products
Bakery products
Plastic products
Apparel

0-6
0-5
0 - 11
0-7
0-7
0
0

27.11
9.98
9.26
5.39
5.16
2.66
1.75

M-peak
distance
(Km)
0
0
0
0
0
0
0

By type of enterprise and industry
The results by type of enterprise and industry, summarized in Table 3.4, reveal that IEs and
FSMEs alone drive clustering in the most clustered industries (printing/editing, footwear and
mill products): while FLEs show significant clustering in some industries, especially at very
short distances, the results for the aggregate of enterprises seem to be driven by formal and
informal smaller establishments.
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Evidently, IEs and FSMEs exhibit clustering in the same industries but to different degrees.

The strength of clustering of IEs is very high in some industries, such as printing/editing, where
the relative density of employees within a radius of 1Km is around 113 times larger than in the
whole area. Although other studies (Marcon and Puech, 2003b) do no find such extremely high
M-values, they do seem plausible given the small size of informal enterprises.18 In some
industries, the degree of clustering of IEs is higher than that of FSMEs: for instance, IEs are six
times more concentrated than FSMEs in the printing/editing industry. However, this pattern
cannot be generalized, as FSMEs clustered at all distances exhibit a higher M-value for two of
the seven selected industries, footwear and apparel.
Table 3.4: Intra-industry M-functions by type of enterprise, selected industries
Type

Ranking

Industry

Distance range
(Km)

Mpeak

1
2
3
4
1
2
3
4
5
6
7
1
2
3
4
5
6
7

Bakery products
Furniture
Apparel
Plastic products
Furniture
Printing/Editing
Footwear
Mill products
Apparel
Bakery products
Plastic products
Printing/Editing
Plastic products
Furniture
Mill products
Footwear
Bakery products
Apparel

0
0
0
0, 4-6, 8
0-9
0-8, 10-11
0-12
0-15
0-10
0-9
0, 5-8
0-11
0-9
0-8
0-8
0-11
1-8
0-10

95.93
25.25
2.46
2.08
18
17.94
14.45
12.82
8.28
7.03
5.93
113.15
61.14
47.62
21.36
12.52
9.12
6

FLEs

FSMEs

IEs

M-peak
distance
(Km)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0

3.5.1.2. Co-clustering
By type of enterprise
As suggested by the theoretical predictions, the locational patterns of larger enterprises are quite
18
Since most studies exclude small enterprises (<10 or 20 workers) from their samples, there is no existing
benchmark against which these results can be compared.
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independent of those of smaller enterprises: FLEs seem to be dispersed with respect to IEs and
FSMEs at distances between 0 and 11 km. However, while IEs fall into the area of random
allocation with respect to FLEs, FSMEs do co-locate around FLEs. On the contrary, both formal
and informal enterprises of similar size seem to seek proximity to each other: IEs co-cluster
around FSMEs (and vice versa) at all distances, but the tendency of informal enterprises to
“follow” formal enterprises of similar size seems to be stronger (see Figure 3A.4 in the
Appendix).
By industry
Unlike the case of clustering, significant co-clustering relationships between the seven selected
industries occur at different distances ranges, and the M-peak is not necessarily found at close
proximity but at different distances. In fact, only three significant co-clustering relationships at
all distances are found: enterprises of the footwear industry locating around enterprises of the
furniture industry and vice versa (see Table 3.5), and footwear enterprises locating around
apparel enterprises. For these cases, the mechanisms behind the observed co-clustering
relationship may be related to the fact that each pair of industries uses common inputs (such as
leather in the case of footwear-furniture and textiles in the case of footwear-apparel) and/or type
of labor (Ellison et al., 2010; Maurel and Sedillot, 1999).19
Table 3.5: Inter-industry concentration, selected industries (all distances)
Central
industry

Around
industry

Distance
range (Km)

Mpeak

Furniture
Apparel
Footwear

Footwear
Footwear
Furniture

0-8
0-11
0-7

2.75
2.59
2.18

M-peak
distance
(Km)
0
0
0

Inputoutput
linkage
0.115
0.051
0.115

Correlation
type of
labor
0.975
0.991
0.975

By type of enterprise and industry
Table 3.6 shows the results for significant co-clustering relationships by industry and enterprise
type at all distances. Disentangling co-clustering relationships by type of enterprise reveals some
interesting results. First, all of the significant co-clustering relationships at all distances occur
19
The correlations in inputs used were built based on Input-Output coefficients calculated from the 2005 Utilization
matrix valued in constant prices for Colombia published by DANE. The correlations for type of labor were built
based on data from the 2005 Continuous Household Survey carried out by DANE for the metropolitan area of Cali
on nine occupational categories.
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between (formal and informal) small enterprises.
Second, for some industries (printing/editing, footwear, mill products and bakery products),
the observed clustering of informal and formal enterprises of similar size belonging to the same
industries (see Table 3.4) seems to occur in the same areas of the city. This is deducted from the
presence of significant co-clustering of FSMEs and IEs in the same industry. For instance, in the
printing/editing industry, the density of IEs around FSMEs is about 19 times larger than that of
the whole area. This pattern, however, is not observed for all the industries displaying significant
clustering (i.e., for the case of furniture, apparel and plastic products -see Table 3.4-), which
indicates that, for those industries, FSMEs and IEs may cluster in different parts of the city.
These cases will be analyzed in depth in section 3.5.2.
Table 3.6: Inter-industry concentration by enterprise type, selected industries
(all distances)
Central
industry

Around
industry

Printing/Ed.-FSMEs
Printing/Ed.-IEs
Footwear-FSMEs
Footwear-IEs
Mill prod.-FSMEs
Bakery prod.-IEs
Furniture-IEs
Footwear-IEs
Apparel-IEs
Footwear-FSMEs
Apparel-FSMEs
Mill prod.-FSMEs
Bakery prod.-FSMEs
Apparel-IEs
Bakery prod.-FSMEs

Printing/Ed.-IEs
Printing/Ed.-FSMEs
Footwear-IEs
Footwear-FSMEs
Mill prod.-IEs
Bakery prod.-FSMEs
Footwear-IEs
Furniture-IEs
Footwear-IEs
Apparel-FSMEs
Footwear-FSMEs
Footwear-IEs
Footwear-IEs
Bakery prod.-FSMEs
Apparel-IEs

Distance
M-peak
Input-output Correlation
range M-peak distance
linkage
type of labor
(Km)
(Km)
0-10
19.47
0
Same Industry
0-12
15.13
0
Same Industry
0-11
12.93
0
Same Industry
0-11
7.36
0
Same Industry
0-10
9.14
0
Same Industry
0-6
4.85
1
Same Industry
0-7
12.06
0
0.115
0.975
0-9
7.72
0
0-11
7.18
0
0.051
0.991
0-9
3.01
0
0-11
3.12
0
0-13
7.74
0
-0.036
0.689
0-11
7.12
0
-0.028
0.840
0-9
3.92
0
-0.042
0.795
0-10
3.81
0

Third, IEs (and not FSMEs) explain the significant industry-level co-clustering relationship
found between footwear and furniture enterprises at all distances. In fact, three out of five
significant relationships between industries that share common inputs and type of labor are
between IEs. More importantly, whenever co-clustering in industries sharing common inputs and
type of labor is observed, it happens only between enterprises of the same type. For instance,
while footwear IEs locate around apparel IEs and footwear FSMEs locate around apparel
FSMEs, there is no significant co-clustering of footwear (apparel) IEs around apparel (footwear)
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FSMEs, or vice versa.
And fourth, all of the significant inter-industry/inter-enterprise relationships seem to be in
industries with no apparent Input-Output linkages (e.g. bakery products and apparel), suggesting
that more general reasons for co-location may be at work, for instance, proximity to a
transportation route or large consumer market, or simply history or regulations in land use
(Chakravorty et al., 2005). This case will be explored in section 3.5.2.
3.5.1.3. Results with a different size threshold
In order to assess the sensitivity of the results to the formal enterprise size threshold, clustering
and co-clustering M-functions are calculated for Formal Small Enterprises -FSEs- (10 workers or
less), Formal Medium and Large Enterprises -FMLEs- (more than 10 workers) and IEs.
Tables 3A.3 and 3A.4 in the Appendix present the results. Regarding clustering, the results in
Table 3A.3 confirm that small enterprises drive most of the observed clustering at all distances.
As expected, the M-peak values for FSEs are larger than those for FSMEs. Although there are
minor changes in the rankings, IEs still display larger M-peak values than FSEs in the same five
industries, and FSEs M-peak values are larger than those of IEs in the same two industries.
Regarding co-clustering, the results are broadly in line with those presented in Table 3.6. The
significance of two out of the 15 co-clustering relationships dropped after changing the size
threshold to 10 workers, and two new significant relationships appeared together with other
significant relationships between formal enterprises of different sizes. All of the significant coclustering between formal and informal enterprises occurs between enterprises of similar size
(i.e., 10 or less workers) except for footwear IEs locating around footwear FMLEs and vice
versa, and footwear FMLEs locating around plastic products IEs.
3.5.2. Spatial analysis
As indicated in section 3.5.1, IEs and FSMEs display clustering and also significant co-clustering
in the printing/editing industry. Analyzing the kernel density output in this industry reveals that
FSMEs and IEs do cluster in the same areas of the city: there is significant overlap between the
red spots indicating the highest density of enterprises for both types of enterprises (see panel a)
of Figure 3.3). The kernel density analysis of the remaining three industries for which clustering
and co-clustering were significant tells a similar story (see Figure 3A.6 in the Appendix).
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Figure 3.3: Kernel density, selected industries
a) Printing/Editing: FSMEs vs. IEs

b) Apparel: FSMEs vs. IEs
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These cases can be contrasted with those of the three industries for which both FSMEs and
IEs displayed significant clustering but where no co-clustering of the two types of enterprises
was found. In particular, for the case of apparel (see panel b) of Figure 3.3), there is clear spatial
segmentation in the sense that FSMEs and IEs locate in different parts of the city, as indicated by
different areas of high density for FSMEs and IEs (see Figure 3A.7 in the Appendix for the cases
of furniture and plastic products).20 Thus, the degree of spatial segmentation seems to be
industry-specific and may be explained by factors such as intensity of subcontracting in the
industry.
Figure 3.4 displays a panel of three maps. The first one shows the spatial distribution of IEs in
in the footwear and furniture industries, the second one that of FSMEs and the third one that of
FSMES in the footwear industry and IEs in the furniture industry. As described in the previous
section, enterprises in the furniture and footwear industries display significant co-clustering,
which is explained by co-clustering of IEs and is perhaps driven by a noticeable cluster of IEs in
Yumbo. Furthermore, the lack of co-clustering between FSMEs and IEs in these industries can
be the result of the fact that a considerable number of FSMEs in the footwear industry locate
along the main axis of the city, as indicated by the directional distribution of FSMEs, while most
IEs in the furniture industry locate on the east of Cali and in Yumbo.
As the results of the inter-industry M-functions indicated, there is co-clustering of enterprises
in the apparel and footwear industries, which is explained by co-clustering of apparel IEs around
footwear FSMEs, on the one hand, and footwear FSMEs around apparel FMSEs on the other.
Thus, while there is an evident spatial complementarity between these two industries, it is only
significant for enterprises of the same type. As the standard deviational ellipses in Figure 3.5
illustrate, co-clustering of enterprises in these industries happens in different parts of the city for
each type of enterprise. In this case, spatial segmentation between IEs and FSMEs seems to
impede significant co-clustering relationships between formal and informal enterprises in these
related industries.

20

Arguably the presence of spatial segmentation is not as clear-cut for these industries as it is for the case of apparel.
A future refinement to this analysis would be to incorporate a precise measure of spatial segmentation of economic
activities based, for instance, on urban segregation measures such as dissimilarity, exposure and isolation (see
Feitosa et al., 2007).
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Figure 3.4: Spatial distribution of furniture and footwear enterprises
a) IEs

b) FSMEs

c) IEs and FSMEs

Figure 3.5: Spatial distribution of apparel and footwear enterprises
a) FSMEs

b) IEs
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Lastly, the spatial analysis reveals an interesting fact regarding the co-clustering of FSMEs
and IEs. As explained earlier, the inter-industry M-functions showed three significant interindustry/inter-enterprise co-clustering relationships, all of them between industries that do not
share common inputs. As it turns out, FSMEs in these industries have substantial presence in
areas where mainly informal enterprises operate (see panels b) and c) in Figure 3A.6 in the
Appendix, and compare to the distribution of IEs in the apparel and footwear industries in panel
b) in Figure 3.5). This can be due to a larger importance of proximity to dense consumer markets
for small enterprises in these industries (Figure 3A.1 in the Appendix). In this case, spatial
segmentation seems to be weakened by formal enterprises penetrating markets beyond central
locations and operating in areas of informal manufacturing activity rather than informal
enterprises locating near main transportation routes or central areas where formal activity
predominates.

3.6. Conclusions
One of the main goals of this chapter was to extend the understanding of the spatial distribution
of informal enterprises vis-à-vis formal enterprises. The first research question was: do formal
and informal enterprises display different clustering patterns? As the results show, both types of
small enterprises display a strong tendency to cluster in the same industries, and this tendency is
much stronger than that of larger formal enterprises. Although for the industrial sector as a whole
informal enterprises display a larger degree of clustering than their formal counterparts of similar
size, this is not the case for each individual industry: for some industries, FSMEs display
clustering to a larger degree than IEs. Thus, the same logic behind clustering seems to apply in
different industries for both FSMEs and IEs but to different degrees.
The second research question was: is there a marked spatial segmentation between formal and
informal manufacturing activity within the city? Or, do formal and informal enterprises locate in
the same areas? From the co-clustering analysis, it can be concluded that, in general terms, while
formal large enterprises display location patterns that seem independent of enterprises of smaller
size, formal and informal enterprises of similar size seek each other’s proximity. However,
significant clustering of both formal and informal enterprises of similar size in the same industry
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does not necessarily imply that this clustering takes place in the same parts of the city. As the
results show, in some cases, clustering of both types of enterprises does indeed happen in the
same areas of the city, but in other cases, it happens simultaneously in different parts of the city.
In conclusion, formal and informal enterprises of similar size belonging to the same industry
may locate in different parts of the city, which is an indication of spatial segmentation, and this is
perfectly compatible with significant clustering of each type of enterprise. This is an interesting
result, as it points to the fact that while there is a common logic behind clustering of small
enterprises, it can operate in parallel in two different parts of the city.
While the results show some significant co-clustering of either formal or informal enterprises
of similar size belonging to related industries, no evidence is found on inter-industry/interenterprise co-clustering for these industries. As the spatial analysis revealed, the significant coclustering relationships between FSMEs and IEs of unrelated industries seem to be explained by
the presence of FSMEs in areas where informal activity predominates, rather than the other way
around.
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Appendix: Tables and figures
Figure 3A.1: Population density by communes, Cali-Yumbo

Density
(population/Km2)
407 - 882
883 - 12338

00.51

²
2

3

12339 - 18568
18569 - 26282
4
Kilometers

26283 - 35344

Source: Population Census 2005, DANE
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Figure 3A.2: Distribution of income categories by block, Cali

Note: Data for Yumbo is not available. Levels of income based on economic stratification in six categories (1=Very Low,
6=Very high)
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Table 3A.1: Size of blocks (Manzanas)

Cali
Yumbo
Total

Number of
blocks
2633
134
2767

Size in sq. meters
Min
807.91
1306.1
807.91

Mean
12279.4
81198.6
15616.99

Max
3981421
1417601
3981421

Table 3A.2: Number of enterprises and employees by selected sectors and type of enterprise
ISIC
154

155
181
192
22
252
361

3-digit industry
Mill products,
starch and its
products
Bakery products,
pasta and its
products
Apparel, except fur
Footwear
Printing/Editing
and similar goods
Plastic products
Furniture

All enterprises
# ent. # empl.

FSMEs
# ent.
# empl.

# ent.

FLEs
# empl.

IEs
# ent.

# empl.

307

2387

144

854

9

1197

154

336

578

2585

363

1659

4

386

211

540

662
354

8675
1692

270
139

1672
895

23
3

5365
304

369
212

1638
493

259

1620

206

1157

4

350

49

113

157
259

2595
1495

112
148

963
732

11
5

1559
495

34
106

73
268
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Figure 3A.3: Intra-industry M-functions by type of enterprise
a) IEs
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Figure 3A.4: Inter-industry M-functions by type of enterprise
a) IEs vs. FLEs
b) FLEs vs. IEs
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Figure 3A.5: Intra-industry M-functions for selected industries
a) Mill products
b) Bakery Products
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Table 3A.3: Intra-industry M-functions by type of enterprise, selected
industries
Type

FMLEs

FSMEs

IEs

Ranking

Industry

1
2
3
4
5
6
1
2
3
4
5
6
7
1
2
3
4
5
6
7

Mill products
Footwear
Bakery products
Furniture
Plastic products
Printing/Editing
Printing/Editing
Furniture
Footwear
Mill products
Plastic products
Apparel
Bakery products
Printing/Editing
Plastic products
Furniture
Mill products
Footwear
Bakery products
Apparel

Distance
M-peak
range (Km)
0
0, 2-8
0
0
0
3-4
0-13
0-10
0-12
0-15, 20
0-10
0-10
0-10
0-11
0-9
0-8
0-8
0-11
1-8
0-10

11.40
10.12
8.19
5.04
3.97
1.39
30.67
25.14
19.19
15.50
14.07
13.77
8.09
113.15
61.14
47.62
21.36
12.52
9.12
6.00

M-peak
distance
(Km)
0
0
0
0
0
3
0
0
0
0
0
0
0
0
0
0
0
0
1
0
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Figure 3A.6: Kernel density of industries displaying significant clustering and co-clustering of
FSMEs and IEs
a) Footwear

b) Mill products

c) Bakery products
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Table 3A.4: Inter-industry concentration by enterprise type, selected industries (all
distances)
Central industry

Around industry

Printing-IEs
Printing-FSEs
Printing-FMLEs
Footwear-FMLEs
Footwear-FSEs
Footwear-FML
Footwear-IEs
Footwear-IEs
Footwear-FSEs
Mill prod.-FSEs
Mill prod.-IEs
Apparel-FMLEs
Furniture-IEs
Apparel-IEs
Footwear-FSEs
Apparel-FSEs
Mill prod.-FSEs
Bakery prod.-FSEs
Plastic prod.-IEs
Apparel-IEs
Bakery prod.-FSEs

Printing-FSEs
Printing-IEs
Printing-FSEs
Footwear-FSEs
Footwear-IEs
Footwear-IEs
Footwear-FSEs
Footwear-FMLEs
Footwear-FMLEs
Mill prod.-IEs
Mill prod.-FSEs
Apparel-FSEs
Footwear-IEs
Footwear-IEs
Apparel-FSEs
Footwear-FSEs
Footwear-IEs
Footwear-IEs
Footwear-FMLEs
Bakery prod.-FSEs
Apparel-IEs

Distance
range
(Km)
0-11
0-11
0-7
0-9
0-12
0-8
0-11
0-10
0-12
0-9
0-8
0-9
0-7
0-11
0-12
0-11
0-15
0-11
0-10
0-10
0-10

M-peak
22.61
20.58
11.56
16.14
12.78
11.72
10.43
2.37
5.53
11.56
8.69
8.79
12.07
7.19
5.66
4.58
9.89
7.9
6.11
5.05
4

M-peak
distance
(Km)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Input-output
linkage

Correlation
type of labor

Same Industry
Same Industry
Same Industry
Same Industry
Same Industry
Same Industry
Same Industry
Same Industry
Same Industry
Same Industry
Same Industry
Same Industry
0.115
0.975
0.051

0.991

-0.036
-0.028
0.294

0.689
0.840
0.928

-0.042

0.795
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Figure 3A.7: Kernel density of industries displaying significant clustering FSMEs and IEs but no
co-clustering
a) Furniture

b) Plastic products

Chapter Four
Informal Sector and Manufacturing Location: In Search of
the Missing Links*
4.1. Introduction
The informal sector is not evenly distributed within countries. In India, for instance, the share of
informal manufacturing employment is considerably large and varies substantially, from 66
percent in the rather central state of Maharashtra to 76 percent and 86 percent in the more remote
northern Punjab and eastern Assam states, respectively.
There is little reason to assume that the informal sector is randomly distributed within a
country, if only because smaller, de-industrialized regions are likely to host larger informal
sectors (García, 2009; Winkelried, 2005). Figure 4.1 illustrates this point, scattering the informal
sector share in manufacturing employment against market potential for Indian states, excluding
local GDP.21 A linear fit shows that a standard deviation change in market potential is associated
with a change in the share of informal manufacturing employment of around half its standard
deviation. Since local GDP is excluded from the market potential measure, this figure suggests
that a state’s location relative to other states may help explaining the relative importance of the
informal sector in that state.
In most New Economic Geography (NEG) models, including the original Core-Periphery
(CP) model (Krugman, 1991; Fujita et al., 2001), manufacturing production occurs in
monopolistic enterprises that exhibit increasing returns to scale. This setting best describes largescale, formal enterprises but not informal enterprises which are very different in nature. In
developing countries, the location decisions of formal and informal enterprises may be
intertwined in significant ways, for instance through intermediate linkages and competition in
segmented consumer markets. Although these aspects fundamentally influence the location of

*

This chapter is reprinted from: Gerritse, M. and Moreno-Monroy, A.I. (2012) Informal Sector and Manufacturing
Location: In Search of the Missing Links. Spatial Economic Analysis 7 (2): 179-201.
21
A state's market potential is defined as the weighted sum of all other states' GDP, with weights given by the
inverse bilateral distance.
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economic activity in developing countries, so far most NEG models have focused entirely on the
behavior of formal (large-scale) manufacturing, implicitly assuming that it operates
independently of informal (small-scale) manufacturing, and vice versa.22

.6

Informal employment in manufacturing (%)
.7
.8

.9

Figure 4.1: Share of informal employment in manufacturing employment and market potential
for Indian states, 1999-2000

6

8
10
Market Potential (10 mln Rp)

12

Source: Indian NSS employment survey and NSS manufacturing survey, 1999-2000.

This chapter takes a first step in the direction of incorporating the informal sector into location
models, by considering the effects of competition between formal and informal enterprises in
consumer markets on the location of manufacturing activity within a country. Because it relies
on inter-regional labor mobility, the CP seems an appropriate point of departure for explaining
manufacturing agglomeration within a developing country.
In the modified version of the CP model to be developed here, the underlying causes of
informality result in a lack of increasing returns to scale for enterprises in the informal sector,
and in their incapacity to export outside their own region. Formal enterprises produce
differentiated varieties of manufacturing goods and informal enterprises produce homogeneous
manufacturing goods. Differentiating by quality allows formal enterprises to charge a markup
over the production price. Thus, even though formal enterprises are generally more productive,
22

Bjorvatn (1999) is one of the few authors to incorporate the informal sector into a NEG model. He captures the
distinction between formal and informal sectors by using dual technologies (Murphy et al., 1989). The monopolistic
price is determined by the threat of entry of producers using a different technology for the production of identical
goods. This means that consumers do not distinguish formal from informal goods, and in equilibrium there is no
coexistence of formal and informal sectors in the same region.
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formal goods are not necessarily cheaper than informal goods. In this context, consumers’
willingness to substitute between the differentiated varieties produced by formal enterprises and
the (cheaper) non-differentiated alternatives produced by informal enterprises has consequences
for the location of manufacturing activity across regions within a country.
The model shows that in the presence of an informal sector, the development of a formal
sector in the periphery does not automatically follow from the relocation of workers from the
core to the periphery. In fact, a critical mass of mobile workers is needed for the formal
manufacturing sector to flourish in the periphery if formal and informal goods are easily
substituted. Once this critical mass is reached, a home market effect operates on formal goods: as
formal enterprises agglomerate, local competition increases and the number of products shipped
into the region decreases. The consequent fall in formal prices leads to increased employment in
the formal sector, thus leading to the prediction that the share of formal employment increases
with the size of the region.
The long-run results show that when access to markets is difficult, the manufacturing sector is
duplicated over the regions, and a higher substitutability between formal and informal goods
induces a relatively larger informal sector in each region. At higher levels of market integration,
the spatial configuration actually depends on the degree of substitutability between formal and
informal goods. If there is an informal sector providing a competitive alternative to formal
goods, the centripetal forces in the formal sector are stronger and the (formal) manufacturing
sector is more likely to agglomerate.
The remainder of the chapter is organized as follows. Section 4.2 presents an operational
definition of the informal sector and a digression on competition between formal and informal
enterprises in consumer markets. Section 4.3 contains the modified CP model with an informal
sector. Section 4.4 shows the results of short-run and long-run simulations. Section 4.5
concludes.

4.2. Informal enterprises in consumer markets
4.2.1. Assumptions on informal enterprises
In this chapter, it is (implicitly) assumed that the decision to belong to the formal sector is made
by entrepreneurs whose optimal scale of operation is large, and therefore need to gain access to
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sources of finance (Amaral and Quintin, 2006). This view of the informal sector is similar to that
of related studies modeling competition between formal and informal enterprises (Steel and
Takagi, 1983; Hemmer and Mannel, 1989; Amaral and Quintin, 2006). As abundant empirical
evidence shows, informal enterprises cannot, or do not, gain access to credit for expansion
purposes (Steel and Takagi, 1983; La Porta and Shleifer, 2008).
Although credit access is not modeled explicitly, the first way in which the informal sector is
defined in the model is by assuming that formal enterprises can differentiate their products and
spread fixed cost over a significant enterprise size. In contrast, informal enterprises are unable to
develop blueprints or install advanced machinery, and thus operate under constant returns to
scale (CRS) and produce homogeneous manufacturing goods.
Furthermore, informal enterprises face structural restrictions on their productivity and growth
prospects. More often than not, informal enterprises operate in a context of shortage of critical
assets such as computers and power generators and are run by managers with limited skills and
education (La Porta and Shleifer, 2008). Moreover, the lack of capitalization and the risk of
becoming “visible” greatly affect the growth prospects of informal enterprises. Aftab and Rahim
(1989) describe how informal enterprises prefer to stay small and unproductive given that an
upgrade in their technological base could lead them to enter a different segment of the market
where they would be outcompeted by formal enterprises. Thus, in the model a productivity gap
between formal and informal enterprises is introduced, which is not required for solving the
model, but allows analyzing different productivity gap scenarios.
A second assumption made in the model is based on the fact that compared to formal
enterprises, informal enterprises have a poorer export capacity (La Porta and Shleifer, 2008). In
the model it is assumed that formal enterprises can trade their product interregionally, while
informal goods are sold only locally. This is justified empirically, but also follows to a large
extent from the first assumption: establishing trade routes and contacts requires fixed cost, next
to the per-product cost of shipping.
4.2.2. Competition between formal and informal enterprises in consumer markets
The competitive relationship between formal and informal enterprises in consumer markets can
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be established in relation to the degree of competition between formal and informal goods.23
With specific demands for formal and informal goods (Hemmer and Mannel, 1989), some
consumers (possibly those in the lower income groups) demand informal goods exclusively,
while some others (possibly those in the higher income groups) consume formal goods
exclusively. In this scenario, the interactions between formal and informal enterprises are
negligible, and the informal sector is a self-contained sector (Tokman, 1978).
Alternatively, if consumers are relatively indifferent between similar goods produced by
either formal or informal enterprises, formal and informal goods can be considered substitutes.24
Although empirical studies are scarce, existent evidence indicates that to some extend formal and
informal goods can indeed be considered substitutes (Hemmer and Mannel, 1989; Turnham et
al., 1990; WTO and ILO, 2009). Böhme and Thiele (2012), using data six West African capitals,
find a strongly overlapping customer base and strong demand-side linkages between the formal
and informal sector. Interestingly, they find that rising incomes are associated with a lower
propensity to consume informal goods.
Thus, how much formal and informal enterprises compete with each other depends on
consumer preferences, which in the model developed in the next section are represented by the
elasticity of substitution between formal and informal goods. Additionally, the extent of
competition depends on the complexity of the goods involved. If informal enterprises are better
able to produce substitutes of formal goods, and/or if formal goods are not highly differentiated,
competition between formal and informal enterprises in consumer markets is stronger.25 In this
chapter, the role of variations in the degree of substitutability between formal and informal goods
is considered.

4.3. Core-Periphery model with an informal sector
The model presented in this section focuses on the role of pecuniary externalities and

23

A different approach out of the scope of this chapter is to describe the informal sector as complementary to the
formal sector. This is indeed the case for some segments of the informal sector such as small informal retailers that
sell formal goods.
24
For theoretical models that consider substitutability between formal and informal goods see Steel and Takagi
(1983), Hemmer and Mannel (1989), Ranis and Stewart (1999) and Banerji and Jain (2007).
25
Nevertheless, a traditional informal sector could be introduced in the model by assuming very low levels of
elasticity of substitution between formal and informal goods (such that formal and informal goods are independent)
and a relatively larger productivity gap between formal and informal enterprises.

63

Chapter Four

interregional trade in the size and distribution of the formal and informal sectors within a
country. Figure 4.2 contains a graphical representation of the model, based on Figure 3.1 in
Brakman et al. (2009). See Appendix 4.1 for a definition of the parameters.
In the model, informal enterprises face prohibitively high trade costs, so informal goods are
not traded between regions. As explained in Chapter One, this definition is closer to that of a
modern informal enterprise.26 Formal goods can be traded at iceberg trade costs τ, while food is
freely traded. L is the size of the aggregate population, which is distributed by regions and
of the population, symmetrically distributed over the

sectors (see Figure 4.2). Share

regions, is immobile and works in the food sector.
Figure 4.2: Core-Periphery model with an informal sector
Total Population
δ
(1-δ)/2

(1-δ)/2

Mobile Workers

λ
Farm workers R1

1-λ

Mobile workers R1

1-µ1
Food

µ1

Informal

Formal
varieties
ε

γ

Consumers R1

µ2
τ

Farm workers R2

1-µ2

Formal
varieties
ε

Informal

Food

γ

Manufactures
1-β

Mobile workers R2

β

Manufactures
β

1-β
Consumers R2

Local goods flow
Trade flow
Workers flow

26

Here the non-tradability of informal goods is related to the lack of export capacity of informal enterprises rather
than to the nature of the good produced. In this respect, the characterization of informal enterprises made on this
chapter would also fit the definition of informal enterprises producing services. However, competition between
formal and informal enterprises producing non-traded services requires a different modeling setting.
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That leaves a mobile population δ for the production of manufacturing goods. Share λ of
mobile population lives in region 1, and share

in region 2. Furthermore, µr indicates the

share of the mobile population in region r that works in formal manufacturing. However, as
subsection 4.4.2.3 will show, dropping the assumption of immobility of farmers does not affect
the main results of the model. In the following subsections the behavior of households and
enterprises is introduced, and the equilibrium equations are outlined.
4.3.1. Households
Consumer preferences are modeled using a two-tier demand function. In the upper-tier,
represented through a Cobb-Douglas (CD) function, consumers choose between two types of
goods: food (ca) and manufacturing (cm). In the lower-tier, consumers choose between formal
and informal manufacturing goods, where the subscripts f and inf describe formal and informal
goods. This choice problem is represented by a Constant Elasticity of Substitution (CES)
function, which allows for a constant elasticity of substitution between informal and formal
goods (denoted by γ). In addition, the formal good consumption is represented, as in the standard
CP model, through an aggregate of varieties a-la Dixit-Stiglitz. Formally:

(4.1)
where w stands for the wage rate and ε is the substitution parameter between formal
manufacturing varieties. The formal goods’ price faced by consumers is pd, the delivered price.
Since trade cost may be incurred on the formal good, the price paid for a good by consumers
may differ throughout the regions where it is consumed. The prices charged by enterprises and
paid by consumers are the same for both food, which is freely tradable, and the informal sector
good, which is not traded across regions.
Given the unit-elastic nature of the top-tier utility function, the budget share of expenditure on
food is constant and equal to 1-β. Consequently, a share β of expenditure is spent on formal and
informal manufacturing goods.
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By equality of the budget constraint, total expenditure on formal goods equals the budget on

manufacturing goods minus the expenditure on the informal good. The ratios of formal varieties’
first order conditions (FOCs) and of the aggregate formal and informal FOCs determine the
demand functions for individual formal varieties and informal goods. Substituting these FOCs in
the budget constraint yields a demand function for individual formal manufacturing varieties:













(4.2)

where A is the share of the manufacturing budget spent on formal varieties, and the aggregate
formal goods price index is defined as



.

(4.3)

Expression (2) shows that demand depends, on the one hand, on the price of a formal variety
relative to all other formal varieties and, on the other hand, on the aggregate price of formal
versus informal goods (contained in A). When γ = 1 , the budget share of formal goods is constant
(and preferences are of the CD type). A higher γ leads to a stronger decrease in the budget share
when the relative price of a good rises. Given the budget shares on formal and informal goods,
the demand function for informal goods is given by
.

(4.4)



Finally, given that food is homogenous and freely traded, the wage in the food sector can be
normalized and used as numéraire. Inserting the demand function for formal manufacturing
into the utility function (4.1) gives

(4.2), informal manufacturing (4.4) and food ((

the indirect utility function. Ignoring a linear transformation due to a constant term of parameters
, the indirect utility function can be written as:

and the numéraire wage

.





(4.5)



4.3.2. Enterprises
Food is produced using a CRS technology. Formal enterprises have increasing returns to scale
(IRS) technology through a fixed labor requirement in production. The organization of this sector
follows the standard Dixit-Stiglitz setup. The technology for enterprise i is given by:
(4.6)
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where l(i) stands for (variable) labor requirement, f is the fixed labor requirement and af is
labor productivity in the formal sector. Profits are revenue less labor costs:
.

(4.7)

Formal enterprises perceive the elasticity of demand as constant and ignore the effect of their
pricing decision on the aggregate price index, so their price is a constant markup over the
marginal cost,

The equality of the technology and demand functions of all varieties

produces a symmetric equilibrium, so for simplicity the index i is dropped. The price of a formal
manufacturing variety is:
.

(4.8)

When selling to another region, marginal costs increase due to the iceberg trade costs. Outside
the home market, the price a consumer pays is the price in the enterprise’s home market
multiplied by trade costs τ , so that the delivered price of a formal good in another region is τpf.
Using this delivered price and enterprise symmetry, the consumer price indexes (4.3) become:

The number of enterprises is determined by the workforce in the formal sector and the amount
of workers per enterprise. Using the free entry condition, enterprise size is fixed at
.

(4.9)

At this size, the labor requirement per enterprise is pinned down at fε. Consequently, the
number of enterprises in a region is determined by the amount of mobile workers in that region
working in the formal sector, divided by fε.
Informal enterprises have a CRS technology, and every informal enterprises employs one
worker. By assumption, one-man informal enterprises are small and undifferentiated, so there is
a perfectly competitive market. The technology of informal enterprises is given by:
,
where l stands for labor requirement, and

(4.10)

is labor productivity in the informal sector.

Since informal workers earn all their revenue, their price equals wage time production per head
(4.11)

67

Chapter Four
Given that the demand for the informal good is strictly decreasing in its price, and the

informal price is linearly related to the informal wage, new workers in the informal sector drive
down the wage rate in the informal sector. Thus, the equilibrium on the labor market (i.e. the
distribution of mobile workers between formal and informal production) is stable, in the sense
that deviations from the sectoral labor distribution provide incentive to return to the equilibrium
distribution.
4.3.3. Equilibrium
For the equilibrium analysis, two conventional normalizations are adopted,

and

.

In the open economy, demand originates from two regions. The consumption expenditure
originating from each region is equal to the income of food-sector and mobile workers living in
the region
,

(4.12)

The size of the informal sector is determined by demand and supply of the informal good.
These clearing conditions for the informal good market are:



.

(4.13)



Rewriting the equilibrium expressions for µ1 and µ2 gives:




.

(4.14)



These equations show that the share of workers in the informal sector is generally positive
(i.e., given 0<A <1, µ is smaller than one), whereas the formal sector could disappear altogether
in a region under a corner solution µ=0. When the budget share spent on formal goods is low (A
is low), the share of mobile workers in the formal sector is also low. The share of workers in the
formal sector is higher if the fraction of mobile workers is larger overall (i.e., if δ is larger), and
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if the region host a larger share of the mobile population.27 Finally, µ can become zero as a
corner solution, in which case the region effectively specializes in the production of informal
goods (and food).
The wage rate is determined by clearing of the goods markets. Full mobility of workers
between the formal and informal sectors is allowed, so that wage equalizes between these two
sectors if the formal and informal sector coexist.28
From the market structure, formal enterprise output is fixed at the level given in (4.9). Market
clearing is obtained by the price that equates demand to this supply. The aggregate of the
individual demand equations (Equation 4.2) over the population of the two regions reflects the
aggregated demand for one manufacturing variety. The market clears when the supply of each
enterprise (Equation 4.9) equals the demand for its product:


,



,

,

(4.15)

where demand from another region is weighted by τ1-ε, because the enterprise takes the trade
costs as an additional marginal cost of supplying a good in the other region (τ-ε), and it needs to
ship τ1 units of its good in order for one unit to arrive. Using the markup price (Equation 4.8) and
the normalizations mentioned at the beginning of this section, the wage rate that clears the formal
goods market can be isolated on the left-hand-side. This gives:





,



,





,

where



,

,

(4.16)

is the trade freeness parameter (or “phi-ness of trade”, see Brakman et al.,

2009)). If trade is costless,

. The formal wage is higher if the region has access to nearby

and larger markets, as can be seen by the presence of expenditure in the wage equation.
Additionally, unlike the standard CP model, the expenditure is weighted by the share of
27
It is worth noticing that if the productivity in the informal sector tends to zero, the informal good’s price tends to
infinity and its budget share to zero, and consequently the share of mobile workers in the formal sector tends to one.
In this case, the model is simplified to the standard CP model.
28
This is indeed a strong assumption. However, it is worth noticing that the empirical evidence does not rule out this
possibility for workers with similar levels of skills and education in the formal and informal sectors, especially with
regards to the modern segment of the informal sector (Mazumdar, 1976; Uribe-Echevarria, 1991; Badaoui et al.,
2007). Furthermore, since the existence of an informal sector is not due to labor market failures in this model,
adding wage frictions would complicate the analysis without gaining much insight.
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expenditure devoted to the formal sector, contained in A. This reflects that access to large
markets raises formal wages more if the consumers in those markets spend substantial shares of
their income on formal goods.
If one of the regions completely specializes in informal production, Equation 4.16 does not
describe the wage rate. If formal production concentrates in one region, intersectoral labor
mobility does not imply wage equality in the other region. In this case, one region imports all the
formal goods that it consumes, and wage in the informal sector is determined by the demand
given the price of imported formal goods, and the mobile population (who supply the informal
good):








.

(4.17)

The system of equations for manufacturing demand, price indexes and wages for both regions
can be solved numerically for wages, prices and sectoral distribution parameters µ given a
mobile workforce distribution λ. The full system of equations can be found in Appendix 4.2.

4.4. Simulation results
As explained by Krugman (1991), the CP model lacks explicit dynamics. To get a better feeling
of the workings of the model, the results for the short-run are presented first. In the short-run, the
residential distribution between regions (λ) is taken as given and the resulting migratory patterns
for different values of λ are analyzed. Next, the long-run subsection discusses what kind of
equilibrium the model yields (spreading or agglomeration) for different values of market
integration.
4.4.1. Short-run
In the short run, the size of the formal sector is determined by the size of the local market and the
relative price. The expression for the share of employment in the formal sector (Equation 4.14)
can be written more explicitly using the expression for share of expenditure on informal goods:











.

This can be simplified using equation (4.11) and the price index in case of two regions:
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.

The expression for the share of manufacturing workers in region 1 can then be written as:























,

(4.18)

where βE1 is local expenditure and δλLw1 is the wage bill for manufacturing workers. The
share of expenditure and labor cost accounted for by the informal sector is captured by its
expenditure share (captured in the denominator), which is in turn determined by the relative price
and the elasticity of substitution between formal and informal manufacturing goods.
Figure 4.3 plots the share of mobile population in region 1 working in the formal sector (µ1)
against the share of mobile population living in that region (λ) for different values of the
elasticity of substitution between formal and informal manufacturing goods (γ). It shows that the
share of employment in the formal sector is higher if the region is residentially larger. This is due
to a familiar home market effect from NEG models: a larger workforce increases the number of
formal enterprises, increasing competition and decreasing the share of goods bought from other
regions. These effects reduce the formal price relative to the informal price, so consumers in a
larger region spend a higher share of income on formal goods, promoting employment in the
formal sector.
Figure 4.3 also shows that a higher elasticity of substitution between formal and informal
goods (γ) decreases the share of workers in the formal sector. As formal goods are more
expensive, increased substitutability will generally lead consumers to shift toward the cheaper
informal good. However, if the region is residentially small (λ is low), formal enterprises cannot
operate profitably. Thus, in the presence of an informal sector, the development of a formal
sector in the periphery does not follow automatically from the relocation of workers from the
core. In fact, the larger the substitutability between formal and informal goods, the larger the
critical mass of mobile workers needed for the formal manufacturing sector to spring in the
periphery. This means that the development of formal manufacturing in the periphery can be
delayed by the presence of a competitive informal sector.
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Figure 4.3: Share of the mobile population in region 1 working in the formal sector vs. share of
mobile population living in region 1

Note: γ= (1.01 (solid), 2, 3, 4, 5 (dashed)). Initial value: δ=0.4; ε=5; β=δ; L=1; τ=1.6;



 =0.7

If a very large share of the population resides in region 1, region 2 produces only informal
goods, importing formal goods. If very few workers live in the periphery, the supply of informal
goods in the periphery is low, and the informal good’s price paid by consumers in the periphery
rises relative to the price of imported formal goods. Therefore, a high elasticity of substitution
leads consumers in the periphery to shift away from informal goods if there are very few
informal sector workers in the periphery. This explains why higher substitutability between
formal and informal leads to less employment in the formal sector for most of the residential
distributions, but to higher formal sector employment if the residential distribution is very
uneven (in Figure 4.3, this occurs when more than around 90 percent of the workers live in the
large region, λ > 0.9).
Finally, from equation (4.18), which is the explicit form of equation (4.14), it can also be seen
that a larger productivity gap causes the informal price to rise relative to the formal price.29 This
bears two consequences. Firstly, if formal and informal goods are substitutes (γ > 1), a larger
productivity gap reduces the expenditure share on informal goods, and increases the size of the
formal sector. Secondly, a higher γ increases the sensitivity of the budget share. Given that the
29
Note that due to normalization, productivity in the formal sector is equal to the inverse formal markup, dropping
formal productivity from the equation. Thus,  is interpreted as the size of the productivity gap, so that the
smaller  , the larger the productivity gap.
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informal good’s price is generally lower, an increase in the elasticity shifts expenditure into the
informal sector. This, in turn, puts an upwards pressure on informal wages and expands the
informal sector.
4.4.2. Long-run
In Krugman’s CP model, the possibilities for the long-run equilibrium consist of a symmetric
equilibrium or concentration of manufacturing in one of the two regions. In the present model,
mobile workers can be allocated in the formal or the informal sector, so the sectoral distribution
of mobile workers can also be investigated. For the purpose of this chapter, the main interest is
on the resulting long-run distribution of manufacturing activity for different values of the
elasticity of substitution between formal and informal manufacturing goods and the productivity
gap between formal and informal enterprises. The last subsection discusses how the model’s
results are insensitive to the assumptions on non-tradability of the informal good and farmer’s
immobility.
4.4.2.1. Elasticity of substitution between formal and informal manufacturing goods and
manufacturing location
Figure 4.4 plots the ratio of indirect utility (real wage) over the two locations by worker
distribution. The first point to notice in Figure 4.4 is that the gradient of the real wage ratio
depends on γ, the elasticity of substitution between formal and informal goods. Specifically, a
high value of γ suggests instability of the symmetric equilibrium, otherwise stable for a low value
of γ. This is the result of the consumer’s sensitivity to price differences. The relocation of one
mobile worker from the symmetric equilibrium (a slight deviation from λ=0.5) leads to a small
concentration of formal goods production, and hence to a small fall in formal prices.
Additionally, the relocated worker also relocates his demand for informal goods in the
destination region, thus leading to a small rise in informal prices in the destination region, and a
small fall of informal prices in the origin region. A high γ triggers a consumption shift toward
formal goods, so the wage of the relocated worker raises while the informal price increase is
minimal. Thus, a high elasticity of substitution allows the home market effect to dominate over
the crowding effect in the informal sector, reinforcing the relocation of mobile workers.
However, if the informal price fall is only met with a minor consumption shift toward the formal
good, the real wage of the relocated worker falls (because nominal wages in the destination area
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are marginally higher while informal prices increase strongly by comparison) and the
capitalization on economies of scale in the larger region is insufficient.
Figure 4.4: Relative real wage vs. share of mobile population living in region 1

Note: γ = (1.01 (solid), 2, 3, 4, 5 (dashed)). Initial values: δ=0.4; ε=5; β=δ; L=1; τ=1.4;



 =0.7

A second point to note in Figure 4.4 is that at the extremes of the labor distribution, the real
wage ratio is strongly downward sloping, leading to incomplete concentrations of workers in the
long run. This is caused by a high willingness to pay for informal workers in the periphery if the
peripheral worker population is small. Thus, a core-periphery pattern is characterized by a large
formal and small informal manufacturing sector in the large region, while the small region
specializes in the informal sector (as also shown in the short-run equilibria, see section 4.4.1).
This implies that the model does not exhibit extreme core-periphery outcomes (i.e., 100 percent
of mobile workers located in one region), but rather a core where formal manufacturing
concentrates alongside a relatively smaller informal sector, and a periphery that specializes in
informal goods production. A parameterization of several long run equilibria can be found in
Appendix 4.3. As in other NEG models, it is not clear in advance which region will emerge as
the core, since regions are a priori symmetric, and in reality other forces such as history or
expectations play a role in defining an advantageous region (Brakman et al., 2009).
Figure 4.5 presents the tomahawk diagram (Fujita et al., 2001, p. 68) for different values of
the elasticity of substitution between formal and informal goods. For the level of trade costs that
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preserves symmetry (breakpoint), and agglomeration (sustain point), the minimum level of trade
freeness that leads to an asymmetric outcome is lower for higher levels of γ. To see this, note that
a change in phi-ness of trade parameter from 0.1 to 0.2 leads to emergence of a core-periphery
pattern when γ is 5. However, the same improvement in connectivity between the two regions
does not have any effect on the location of formal manufacturing activity when γ is smaller (3 or
1.001 in Figure 4.5). Thus, the model implies that the presence of an informal sector providing a
competitive alternative to formal goods may speed up the formation of a core region attracting
all formal manufacturing activity.
Figure 4.5: Tomahawk diagram by elasticity of substitution between formal and informal goods
(a)

(b)

(c)

Note: Panel (a): γ=1.001 (  =0.34,  =0.32); Panel (b) γ=3 (  =0.27,
(  =0.16,  =0.16). Initial values: δ=0.4; ε =5; β = δ; L=1;




=0.26); Panel (c): γ=5

 =0.7

In addition, the asymmetry in the core-periphery pattern is reduced with low substitution
between formal and informal goods (low γ). The intuition is that with an elasticity of substitution
close to unity, despite a formal price fall following lower trade costs, consumers in the periphery
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hardly change their expenditure on the informal good. Given a lower price index in the
periphery, but equal expenditure on informal goods, it pays off for mobile workers from the core
to relocate and supply informal goods in the periphery. See Appendix 4.3 for a formal analysis of
these results.
4.4.2.2. Formal-Informal productivity gap and manufacturing location
How does the productivity gap between informal and formal enterprises affect the long-run
distribution of manufacturing activity? It may be argued that if the productivity gap becomes
smaller (i.e., informal enterprises become relatively more productive), the informal sector would
draw away resources from the formal sector in a particular region. This, in turn, would increase
the spreading force of market integration, so that the formal sector’s profitability of
concentrating in one region would increase with reductions in the productivity gap.
In the model, however, the effect of a closing of the productivity gap is mediated by the
degree of substitutability between formal and informal manufacturing goods. Intuitively, starting
from a situation where manufacturing activity is spread over the two regions and where
consumers substitute easily between formal and informal manufacturing goods (high γ), the
consequent concentration of manufacturing activity in one of the regions from increased market
integration will happen faster the smaller the productivity gap is. Thus, the degree of
substitutability and the productivity gap play a complementary role in determining the long run
spatial distribution of the formal manufacturing sector.
In contrast, even with a narrow productivity gap, if there are low levels of substitutability
between formal and informal goods (low γ), the same improvement in market integration may
not have any implications on the distribution of manufacturing activity. In fact, as shown in
Appendix 4.3, under a unit elasticity of substitution, a closing of the productivity gap does not
lead to changing expenditure shares and consequently, the break trade costs remain the same.
Thus, a reduction in the productivity gap only acts as a centrifugal force when the informal
good sufficiently substitutes the formal good. This result follows from the fact that in the model,
the break trade costs are affected by expenditure shares on formal goods, and not directly by the
productivity gap.
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4.4.2.3. Solution of the model under different assumptions on non-tradability of the informal
good and farmer’s immobility
It might be argued that the aforementioned results are purely mechanical, in the sense that they
directly follow from assuming that farmers are immobile and that informal goods are not traded
across regions. However, as discussed below, the results appear to be insensitive to both the
assumptions regarding non-tradability of informal goods and farmer’s immobility.
Firstly, to see why informal enterprises would locate in the periphery even if their goods can
be traded, assume for a moment that informal goods can also be shipped between regions at
iceberg trade costs τ. Assuming all mobile workers live in the core, an informal sector develops
in the periphery if the utility of working in the peripheral informal sector is higher than the utility
, where subscripts p

of living in the core region. More formally, this is satisfied if

and c refer to periphery and core respectively. Since the informal good is homogenous, a
relocating informal worker can charge a price of pinf,p = pinf,cτ. Assuming the worker relocation
effect is small compared to the total population, so that the effect on λ is negligible, the formal
price index in the periphery under agglomeration of formal enterprises in the core is Pfp = τPfc.
Therefore, the regional price indexes can be written as:




.

(4.19)

Since the productivity in the informal sector is constant, the nominal wages are proportional
to the informal price. Therefore, the utility ratio is

, which is larger than unity since

. The intuition is that under full concentration of workers in the core region, the
nominal wage of setting up an informal enterprise in the periphery more than compensates the
higher cost of living in the periphery. Thus, there is incentive for the informal sector to develop
in the periphery if worker concentration grows too large.
Secondly, an alternative to the assumption of immobile farmers is to assume a fixed land
supply per region and allow mobile workers to work the land under a CD production function
with land and labor, as in Puga (1999). Assuming there is a fixed stock of land, farmers are no
longer tied to their land, but they will get back to it if productivity in the food sector is relatively
high. The production function for food (qa) using labor (la) and land (h) is:
with 0 < κ < 1.
Competitive pricing implies the FOC:

(4.20)
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(4.21)

It can be seen that under unit-elasticity between land and labor in food production, the food
sector’s wage tends to infinity when employment in the food sector is very low, because land per
worker is virtually unlimited.
The above argument is not a formal proof of the innocence of the assumption of immobile
farmers. However, simulations using Puga’s food sector and full worker mobility instead of
immobile farmers lead to qualitatively similar results. Using the assumptions of Puga (1999),
workers always enter the food sector in both locations. In that case, the immobility of food
workers is not required to reach the conclusions put forward in this chapter. In particular,
allowing for the mobility of workers between the (rural) food and (urban) manufacturing sectors
does not alter the results substantially.

4.5. Conclusions
According to Duranton (2008), insufficient agglomeration in the presence of large interregional
trade costs can explain the existence of small cities in developing countries. The modified CP
model developed in this chapter builds on this explanation by showing that in a peripheral
region, if the informal sector provides a competitive alternative to formal goods, a larger critical
mass of mobile workers is needed before a formal sector becomes profitable. This result is in line
with empirical evidence for developing countries showing that smaller, de-industrialized regions
host larger informal sectors, while the informal sector is relatively smaller in larger, more
developed regions.
In the model, once it appears, the formal sector becomes more competitive if it is located in a
larger region due to agglomeration externalities, and this effect is magnified for higher values of
the elasticity of substitution between formal and informal goods. Paradoxically, competitive
informal enterprises hamper formal sector development, but at the same time their presence
increases the odds of formal sector agglomeration which generally enlarges the economy-wide
share of employment in the formal sector.
The informal sector may have large indirect effects on the long-run location and size of
formal manufacturing activity within a country. If access to markets is difficult, the
manufacturing sector is duplicated over the regions, and a higher indifference of consumers
regarding the choice between formal and informal goods induces a relatively larger informal

Informal Sector and Manufacturing Location

78

sector in each region. At intermediate levels of market integration, the spatial configuration
depends on the degree of substitutability between formal and informal goods. If it is high,
manufacturing is concentrated in the core, although not completely. If it is low, manufacturing is
spread symmetrically over the regions. In an economy characterized by high market integration,
formal manufacturing concentrates in the core, next to a small informal sector, while the
periphery imports formal goods and hosts a relatively large informal sector.
If the substitutability between formal and informal goods is indeed an important determinant
of the location of manufacturing activity, as suggested in this chapter, it may be worthwhile to
devote future research to its supply and demand components. On the supply side, given that the
level at which informal enterprises can produce closer substitutes depends on the technology
used in the informal sector, it may be worth exploring the relationship between the technological
gap between the two sectors and the location of manufacturing activity. On the demand side,
including income differences or inequality would be an interesting research avenue, particularly
given the overwhelming evidence of large income inequality in most developing countries.
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Appendix 4.1: Index of parameters
δ : Share of the population working in manufacturing
1 − δ : Share of the population working in the food sector

λ : Share of mobile population living in region 1
1 − λ : Share of mobile population living in region 2

µr : Share of the mobile population in region r working in the formal sector
β : Share of expenditure spent on (formal and informal) manufacturing goods
γ : Elasticity of substitution between formal and informal manufacturing goods

ε : Substitution parameter between formal manufacturing varieties
τ : Iceberg trade costs parameter
φ : Trade freeness parameter
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Appendix 4.2: System of equations
The system that is solved numerically uses the normalizations of the Krugman CP model:
, β = δ and

. There are then four equations for each region for expenditure

(E), wage (w), price index (Pf) and the share of mobile workers in the formal sector (µ):



,

(A2.1)



And the share of expenditure spent on formal goods (A) is given by


.

(A2.2)
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Appendix 4.3: Long run and break point analysis
The symmetric equilibrium is stable if a marginal relocation of workers leads to a lower utility in
the destination region. The indirect utility function is linearized around symmetry (λ=0.5) to
establish whether its derivative with respect to λ is negative (stable). In the system of equations
in Appendix 4.2, symmetry implies:
,

(A3.1)

and the derivative of the wage rate, price index, share of formal sector workers and income
for region 1 is the negative of the respective derivative for region 2. Totally differentiating the
indirect utility function gives:



.

(A3.2)

The total differentials of the system are:

.

(A3.3)

In this system, if the productivity of the informal sector becomes arbitrarily low, A tends to
one and the system reverts to the linearized version of the standard CP model with the first three
equations.


Solving this system and setting

gives a solution for









.

(A3.4)

The complexity of the above term, and the lack of an analytical solution to A (which is
between zero and unity) make it difficult to derive a fully analytical solution for τ. However, the
variables of most interest, A,

and the productivity gap, can be isolated and discussed
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informally.
First, writing the numerator as κ n and the denominator as κd, (A3.4) is increasing if


, which states the percentage increase of the numerator exceeds the percentage increase of

the denominator following changes in A. Writing this out and using δ > 0, a sufficient condition
(less strict conditions exist) for the derivative to be positive is



. Therefore,

following expression (A3.4), the break trade costs are increasing in A, as long as the formal and
informal goods are sufficiently close substitutes (γ is high), ε is sufficiently high, and the freeness
of trade sufficiently low. Since the informal productivity decreases A as long as γ > 1, the break
trade costs are increasing in the productivity gap when γ is high. Likewise, γ governs the rate at
which A decreases when the formal price exceeds the informal price, suggesting that a high γ
increases the break trade costs via this channel.
In order to illustrate the long run outcomes, the long run labor and sector distributions are
parametrized. Table 4A.1 shows the long run interregional and inter-sectoral distribution of
workers for different values of trade costs and degrees of substitution between formal and
informal goods.
Table 4A.1: Parametrizations of long run equilibria
γ
Total share of
λ
µ
µ

τ
1.8
1.8
1.8
1.4
1.4
1.4
1.4
1.2
1.2
1.2

5
3
1
5
3
3
1
5
3
1

0.50
0.50
0.50
0.80
0.50
0.87
0.50
0.87
0.88
0.89

Note: Initial values: δ=β=0.4; ε=5; L=1;





1

2

0.57
0.66
0.71
0.78
0.68
0.80
0.71
0.81
0.81
0.80

0.57
0.66
0.71
0.00
0.68
0.00
0.71
0.00
0.00
0.00

workforce in
formal sector
0.57
0.66
0.71
0.62
0.68
0.70
0.71
0.70
0.71
0.71

=0.7). Total share of workforce in formal sector =λµ1+ (1-λ)µ2

At high trade costs (τ=1.8), the spreading equilibrium is the only stable equilibrium (λ = 0.5),
and mobile workers are equally distributed across the two regions. The share of employment in
the formal sector is determined by the elasticity of substitution, ranging from 57 percent when
the elasticity is high (γ = 5), to 71 percent if it is low (γ = 1, CD preferences). For intermediate
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trade costs (τ=1.4), in the standard CP model the symmetric equilibrium becomes unstable given
the parameters used. In Table A1, this also occurs for the case of high elasticity between formal
and informal goods (γ =5, λ =0.8), but never for the case of low elasticity.
In the intermediate range of substitutability (γ = 3), both a symmetric equilibrium and two
asymmetric equilibria are stable (with 87 percent of workers in region 1 and 13 percent in region
2). For low elasticity of substitution, intermediate trade costs lead to spreading of workers. The
last column shows the share of formal employment in the aggregate labor force in equilibrium,
and the two opposite effects of a higher elasticity of substitution. At intermediate trade costs,
moving from low elasticity and spreading to intermediate elasticity and spreading causes the
aggregate formal employment to fall. However, moving to intermediate elasticity also renders a
concentrating equilibrium stable, which increases the share of formal employment again. Thus,
an economy with low substitutability between formal and informal goods will usually have a
smaller formal sector than an economy where such substitutability is high –unless high
substitutability permits the formation of an agglomeration, in which case the economy with low
substitution may have a larger workforce in the formal sector.
The last rows of Table 4A.1 show that under low trade costs, agglomeration is a stable
equilibrium. The level of substitutability between formal and informal goods affects the long run
distribution of workers (see section 4.3). The long run equilibrium condition of utility
equalization shows how location is affected by this substitution. When region 1 concentrates the
formal sector, real wage equality implies:




where








,






,





,

(A3.5)



. Factoring the price index’s λ in equation (A3.5) and rearranging

gives:







 !







 !

(A3.6)

Given the positive trade costs on some of the goods consumed, by (A3.5), the nominal
informal wage in region 2 is higher than in region 1 (i.e. the nominal informal wage is higher in
the periphery). The nominal wage ratio is therefore smaller than 1, and the numerator and
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denominator in (A3.6) are positive. If γ>1 (substitution), the left hand side of (A3.6) is increasing
in the share of workers in region 1 (the denominator of the exponent,

, is negative), while

the right hand side decreases in the trade costs, τ. Thus, under higher substitution, trade
integration increases the concentration of workers in region 1 more quickly. This is represented
graphically in the tomahawk diagrams (Figure 4.5).

Chapter Five
Subcontracting and the Size and Composition of
the Informal Sector: Evidence from Indian
Manufacturing*
5.1. Introduction
One of the key aspects in understanding the development of the informal sector is its interaction
with the formal sector (Hart, 1973; Weeks, 1975; Ranis and Stewart, 1999; Davies and Thurlow,
2009). An important way in which formal and informal enterprises interact is when formal
enterprises subcontract a part of their production process to informal enterprises. Although
subcontracting has gained relevance in times of increased competition brought about by trade
liberalization and globalization (ILO and WTO, 2009), little is known about the relationship it
bears with the evolution of the informal sector. In this chapter, two contrasting views that appear
in the literature on informality are analyzed empirically by capturing the diversity of informal
sector activities through a measure of informal sector modernity. The two views have different
implications for the development of the informal sector when formal sector subcontracting
increases.
The first view, hereafter referred to as the stagnation view, contends that formal enterprises
seeking to minimize labor costs subcontract the most labor-intensive production activities to
traditional informal enterprises. Due to intense pressure for cost competition exerted on informal
enterprises, these linkages between formal and informal enterprises result in a downward spiral
of wages, worsening labor conditions, and the recreation of the survivalist characteristics of
informal enterprises (Tokman, 1978; Portes, 1994). If this is the case, subcontracting linkages
will be strongest between the formal sector and the most traditional segment of the informal
*

Joint work with Janneke Pieters and Abdul Erumban.
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sector, such that an increase in formal sector subcontracting nourishes traditional informal
activities, thus contributing to stagnation of the informal sector.
The second view, labeled the modernization view, holds that subcontracting is a vehicle for
the modernization of the informal sector. Formal enterprises demand not only low costs from
informal enterprises but also certain standards regarding quality and delivery times. The benefits
of subcontracting are more than offset by the very low standards and high uncertainty of
traditional informal enterprises. Formal enterprises, therefore, only establish subcontracting
relationships with more modern informal enterprises. Growth of the modern segment of the
informal sector, or modernization of the informal sector, is positively related to the growth of the
formal sector due to production linkages between the two (Ranis and Stewart, 1999; Marjit,
2003).
Indian manufacturing offers a compelling opportunity for the analysis of the relationship
between subcontracting and the evolution of the informal sector. The informal sector in India is
large and persistent, accounting for about 90 percent of employment and 40 percent of value
added in manufacturing in 2005-06. Furthermore, competitive pressure in the manufacturing
sector has increased as a consequence of the reforms undertaken in the late 1980s and early
1990s that abolished licensing requirements for most industries and the liberalization of
international trade and foreign investment (Kotwal et al., 2011). The regulation of labor markets,
however, has been left largely untouched and constitutes an important difference between formal
and informal enterprises. Pressure to cut costs and increase flexibility, together with strict labor
laws affecting only formal enterprises, form clear incentives for formal enterprises to subcontract
activities to the informal sector (Ramaswamy, 1999; Mazumdar and Sarkar, 2008; Siggel, 2010).
Although the increase in subcontracting practices has been an important development in Indian
manufacturing in the last two decades, little is known about its relationship with the evolution of
the informal sector as a whole. Existing evidence is based on small surveys and specific case
studies and remains inconclusive (Knorringa, 1994; Sahu, 2010; Uchikawa, 2011).
In this chapter, the empirical analysis is not limited to specific manufacturing industries or
regions but is representative of the entire manufacturing sector in India: formal-informal
production linkages are analyzed at the state-industry level using nationally representative
enterprise-level survey data for formal and informal manufacturing for the period 1995-2006.
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Panel fixed effects analysis is used to estimate the relationship between of the size of the
informal sector and formal sector subcontracting, and the effect is moderated by the degree of
modernity of the informal sector. The modernity of a state-industry is measured as the log ratio
of modern enterprises relative to traditional enterprises.
The empirical results show that growth of formal sector subcontracting is positively related to
expansion of the most modern informal activities, while no relationship is found for less modern
and most traditional segments. These findings support the modernization view of the informal
sector. The modernizing effect of subcontracting has a rather limited economic significance,
however, as the most modern informal sector activities account for only a small share of informal
sector employment in Indian manufacturing. Nonetheless, the results clearly indicate that the fast
growth of the traditional informal sector segment is not the result of increased subcontracting by
formal manufacturing enterprises.
In the next section, the concept of informal sector heterogeneity and the two views on the
effects of formal sector subcontracting are outlined, together with some evidence for the case of
India. Section 5.3 introduces the empirical model. Section 5.4 details the data and construction of
variables. Section 5.5 discusses the main results and robustness issues, and section 5.6 concludes.

5.2. Informal sector heterogeneity and the effect of formal sector
subcontracting
5.2.1. Two contrasting views on the effects of subcontracting
In the process of economic development, the modernization of the informal sector implies an
increase of the relative size of the modern informal segment and a decrease of the traditional
segment. The existence of production linkages between informal and formal enterprises can
speed up or deter the modernization of the informal sector (Ranis and Stewart, 1999). In the
specific case of formal-informal linkages through subcontracting, two contrasting views can be
found in the literature: the stagnation view and the modernization view.
According to the stagnation view, formal enterprises wishing to reduce labor costs subcontract
activities to informal enterprises. By their superior status in terms of size and capital, formal
enterprises are able to impose stringent conditions on informal enterprises regarding prices, thus
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extracting most of the value added and leaving informal enterprises stagnating in a survivalist
mode (Tokman, 1978; Moser, 1978; Portes et al., 1989; Portes, 1994; Sanyal, 2007). In fact,
formal enterprises can benefit from the “race-to-the-bottom” in terms of labor costs in the
informal sector as it directly translates into higher profitability from subcontracting. As stagnant,
survivalist informal enterprises are part of the traditional segment of the informal sector, an
increase in the incidence of subcontracting would result in expansion of the traditional segment
and thus work against the modernization of the informal sector.
A second view on the effects of subcontracting, referred to as the modernization view, holds
that formal enterprises engage in subcontracting relationships only with modern informal
enterprises. An explanation for this can be offered based on three complementary aims that
formal enterprises pursue when engaging in subcontracting. The first one is to minimize costs so
that the price of the subcontracted activity is as low as possible. The second one is to maximize
the quality of the subcontracted product so as not to compromise the quality standards of the
final product. The third one is to minimize the risk of vertically disintegrating the production
process so that the decision of subcontracting does not compromise the delivery time of the final
product. Therefore, formal enterprises take into account not only the difference in costs between
in-house production and subcontracting but also the productive and technological capacity of
potential suppliers (Wattanapruttipaisan, 2002).
Given their characteristics, traditional informal enterprises may be thought of as cheaper
alternatives than modern informal enterprises, if only because wages in this segment are at, or
close to, their absolute minimum (at subsistence levels). However, for reasons of quality,
reliability, and capacity, formal enterprises prefer to subcontract only to modern informal
enterprises. This is in line with empirical evidence for a number of countries, showing that
informal enterprises with more capital (Böhme and Thiele, 2012), higher productivity, and more
skilled workers are more likely to have a forward production link with the formal sector (House,
1984; Arimah, 2001).30
Ranis and Stewart (1999), under the premise that formal enterprises have intermediate
linkages (including subcontracting) only with modern informal enterprises, show how formal
30

Whether formal-informal production linkages affect performance of the individual enterprise is an important
question, but not the focus of this study. Studies that do address this question typically cannot establish the direction
of causality due to lack of longitudinal enterprise-level data.
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sector growth can lead to modernization of the informal sector. Growth of formal sector output
or an increase in the subcontracting-intensity of formal sector production lead to the expansion of
the modern informal segment through increased demand for labor in this segment following an
expansion of its output. If labor is drawn from the traditional informal segment (or if traditional
enterprises become modern), a decline in the share of the traditional segment simultaneously
follows from the expansion in formal sector output.
In a similar vein, Marjit (2003) emphasizes segmentation within the informal sector and
argues that only the capital-intensive segment is complementary to the formal sector. In his
general equilibrium model, the formal sector uses an intermediate input produced by the capitalintensive (modern) segment of the informal sector. Output growth in the formal sector leads to an
expansion of this capital-intensive informal segment through increased demand for its output,
and to a contraction of the labor-intensive (traditional) segment through relocation of labor from
informal to formal sector.
5.2.2. Existing evidence for India
Although there are some recent empirical studies for India that incorporate the informal sector
(Ghani et al., 2011; Mukim, 2011), there are no studies to date that consider the differences
between modern and traditional segments and the modernization of the Indian informal
manufacturing sector.
Regarding the effects of subcontracting, existing evidence based on case studies indicates that
while subcontracting relationships between formal and informal enterprises may exist, they are
of little economic significance. Knorringa (1994), in his study of the Agra shoe-making cluster,
finds that only 0.5 percent of small scale enterprises have a production link with the formal
sector without being dependent on large enterprises, while the large majority face production
linkages in which they have a very weak bargaining position. Uchikawa (2011) finds that the
portion of informal enterprises that engages in subcontracting with multinationals in the
machinery industry in India is relatively small because most informal enterprises do not meet the
minimum conditions imposed by formal enterprises. Sahu (2010) surveys 400 informal
manufacturing enterprises and shows that almost half of the subcontracting units produce with
technology prescribed by the parent enterprise, 16 percent has difficulties with stringent quality
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control, and as much as 80 percent reports facing delayed payments by the parent enterprises.

5.3. Empirical model
To test whether formal sector subcontracting is related to expansion of traditional or of modern
informal sector activities, a fixed effects panel regression analysis is performed for two
complementary specifications. The first specification is based on a continuous measure of
modernity for state-industries, as described above, while the second specification uses quartiles
of the distribution of modernity.
5.3.1. Continuous specification
The first specification uses the degree of informal sector modernity to moderate the relationship
between formal sector subcontracting and informal sector size:
(5.1)
where the dependent variable is a measure of informal sector outcomes in industry i and state
s, in year t. The αis are state-industry fixed effects that capture any time-invariant unobserved
heterogeneity related to the outcome variable, ln(FS)ist is the log real value of formal sector
subcontracting and β1 is the main effect of formal sector subcontracting on informal sector size.
Mist is an index of modernity, which has a main effect β2. The estimate of β2 will indicate
whether, all else equal, the modern segment is larger than the traditional segment in India’s
informal manufacturing sector.
To test for the two aforementioned contrasting perspectives, formal subcontracting is
interacted with the informal sector modernity index, and this interaction effect is captured by the
estimate of β3. Given that a higher value of the modernity index indicates more modern informal
production, this estimate will be positive if subcontracting is related to modernization and
negative if subcontracting is associated with stagnation of the informal sector.
Even in the fixed effects specification, it could still be the case that the within-state-industry
variation of informal sector size and formal sector subcontracting are jointly determined by
unobserved factors. To address this omitted variables concern, state-time (πst) dummies are
added to capture unobserved determinants that are common to all industries in a given state, such
as different rates of population or economic growth across states. Additionally, industry-time
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(µit) dummies are added to capture unobserved determinants common to all states for a given
industry, such as different rates of technological change across industries (Ghani et al., 2011;
Aghion et al., 2008). The last term εist is a stochastic error term.
5.3.2. Quartiles specification
In the continuous specification, the relationship between subcontracting and the outcome
variables is allowed to change linearly in the degree of informal sector modernity. There may,
however, be discontinuities along the distribution: it could be the case that only the most modern
segment of the informal sector expands with formal sector subcontracting or even that both
views of subcontracting apply, in which case subcontracting is related to informal sector
expansion at both extremes of the modernity distribution. To allow more flexibility in the effect
of subcontracting, an alternative equation is applied where the effect of formal subcontracting is
estimated at each quartile of the modernity distribution:
,
where

(5.2)

is an indicator variable equal to one if the modernity index of the state-industry in

year t falls into quartile r of the modernity distribution.

5.4. Data and variables
5.4.1. Sources
The empirical analysis is based on survey data for Indian manufacturing enterprises. It should be
noted that the terms “formal” and “informal” are not used officially in India. The official
distinction is between organized (registered) and unorganized (unregistered) enterprises. An
enterprise is considered part of the unorganized sector if it employs less than 10 workers. If the
enterprise does not use electricity, the threshold is 20 workers. In this chapter, reference is made
to unregistered enterprises as informal and all other enterprises (i.e., those in the registered
segment) as formal.
Data on the formal sector are obtained from the Annual Survey of Industries (ASI) for the
years 1994-95, 2000-01 and 2005-06, which cover all registered manufacturing establishments.
Data on the informal sector are obtained from the National Sample Survey (NSS) of unorganized
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manufacturing for the same years, combined with National Accounts data, as will be described
below. The NSS survey covers all unregistered manufacturing establishments including homebased enterprises without any workers other than the owner. All unit level data are aggregated to
the state-industry level with industries defined at the 2-digit level of the National Industrial
Classification, as listed in Table 5A.1 in Appendix 5.2. In the empirical analysis, the focus is on
India’s 16 major states and the National Capital Territory of Delhi, resulting in an unbalanced
panel of up to 20 industries in 17 states in 1994-95, 2000-01, and 2005-06. The survey
aggregates are adjusted using the published National Accounts data for GDP in unregistered
manufacturing following the procedure described in Appendix 5.1. Results are reported based on
the adjusted aggregates since the unadjusted survey-based aggregates lead to very similar results.
5.4.2. Measurement of variables
Several outcome variables are considered to capture informal sector outcomes. These are total
state-industry employment, number of hired workers, number of enterprises, and the wage bill.
Wage bill refers to total emoluments paid to hired workers and, as such, does not include
information of monetary payments or other type of compensation to non-hired workers. The
wage bill is deflated to constant prices using state- and industry-specific wholesale price indices.
Formal sector subcontracting, FSist, is measured as the sum of the purchase value of goods
sold in the same condition as purchased, and the cost of contract and commission work done by
others on materials supplied by the factory. Both are available at the enterprise level in the ASI
data and aggregated by state-industry.31 The total subcontracting value is deflated in the same
way as informal wages. It is important to note that it is not possible to distinguish the proportion
of subcontracting undertaken by informal enterprises in the data.
A central element of the analysis of this chapter is the measure of modernity of the informal
sector. In the framework of Ranis and Stewart (1999), modernity is related to significant capital
per worker, the use of skills and hired labor, and enterprises located outside their owners’ homes.
In the model of Marjit (2003), the capital-intensive segment of the informal sector produces an
intermediate used by the formal sector, so it is the capital-intensive segment that expands with
31

In a similar way, Ramaswamy (1999) measures subcontracting intensity in formal manufacturing. His measure,
which is the ratio of the value of goods sold in the same condition as purchased to value added, excludes other forms
of subcontracting recorded as contract work performed on materials supplied.
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formal sector subcontracting.
In this chapter, the degree of modernity for each state-industry Mist is measured in each year
based on the location of informal enterprises, defined as the log ratio of enterprises with a fixed
location outside of the household to enterprises located inside the household or without a fixed
location:
.

(3)

That is, an enterprise with a fixed location outside the household premises is considered a
modern enterprise, and the modernity of a state-industry is measured as the log ratio of modern
enterprises relative to traditional enterprises. For the empirical estimations, this value is
standardized to have a mean zero and a standard deviation of one. Ranis and Stewart (1999)
describe certain industries, such as metalworking, as typically modern, and others such as textile
handlooms, as typically traditional. What they seem to have in mind then, is a dichotomous
classification of industries into the modern or traditional segment of the informal sector. The
modernity measure in this chapter allows for different degrees of modernity at the state-industry
level, based on a classification of individual enterprise. Note that, because the state-industry is
the unit of analysis, it could perfectly be the case that an industry that is traditional in one state is
rather modern in another.
It is also important to note that the classification based on location captures several dimension
of modernity: modern enterprises have, on average, more hired workers and more workers in
total, more assets (owned and hired fixed capital) and higher annual value added than traditional
enterprises (see Table 5A.2 in Appendix 5.2). In this study, the location measure is preferred to
other proxies for modernity for several reasons. First, this measure does not rely on informal
sector outcomes that are also used as dependent variables. Second, location provides a natural
distinction between traditional and modern enterprises, which is subject to less measurement
error and is more easily comparable over time than other potential measures such as the capitallabor ratio or wages. And third, home-based labor in India is often associated with traditional
informal activities in the literature, so the location measure serves as a proxy for the incidence of
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home-based labor in state-industries (Carr et al., 2000; Rani and Unni, 2011).32
Before turning to the estimation results, the next section describes the growth and modernity
of the informal sector and the trends in formal sector subcontracting.

5.5. Informal employment, informal sector modernity, and subcontracting
trends
5.5.1. Modernity and informal employment across industries and states
Figure 5.1 shows the evolution of informal employment by modernity quartiles over time. In
2005-06 less than ten percent of total employment is in state-industries in the top quartile of the
modernity index distribution. The largest share of informal manufacturing employment remains
in the most traditional activities over the analyzed period of ten-years. Apart from the second
quartile growing relative to the first, there is no clear sign of informal sector modernization
between 1994-95 and 2005-06.
Figure 5.1: Informal sector employment by modernity quartile
100%
80%
4th quartile

60%

3rd quartile

40%

2nd quartile

20%

1st quartile

0%
1994-95 2000-01 2005-06

Figure 5A.1 in Appendix 5.2 shows the distribution of informal sector employment across 2digit industries in the three survey years. Most informal sector employment is in food and
beverages (industry code 15) and textiles (17), followed by wearing apparel (18), tobacco (16),
and wood (20). Between 1994-95 and 2005-06, employment growth was concentrated especially
in tobacco and wearing apparel, followed by the chemicals and chemical products industry (24),
32
According to ILO (2002), approximately 14 percent of non-agricultural employment in India corresponds to
informal wage employment outside informal enterprises, that is, informal workers directly contracted by formal
enterprises. For this reason, a complete measure of home-based labor would have to be made on a worker basis, but
for the case of India, an enterprise-based measure captures the incidence of home-base labor to a large extent.
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and fabricated metal products (28).
The non-standardized modernity values by industry are summarized in Figure 5A.2 in
Appendix 5.2. Industries with the highest share of enterprises located outside the household are
motor vehicles (34); medical, precision, and optical instruments (33); electrical machinery (31);
and publishing and printing (22). Tobacco production is the most traditional informal sector
industry in India with very few assets, no hired workers and where the share of home-based
enterprises is largest and increasing over time. Wearing apparel and chemical products are also
rather traditional activities in the informal sector (the latter consists mainly of the production of
incense and matches), whereas fabricated metal production is a relatively modern informal
activity with about half the enterprises located outside the household and, on average, almost one
worker is hired per enterprise.
Besides variation across industries, there is also considerable spatial variation in the degree of
modernity of the informal sector. Figure 5.2, panel b) displays the share of informal
manufacturing employment in relatively modern industries (i.e., those with above-average
modernity) by state in 2006, which varies from 1.33 percent in the north-eastern state of Bihar to
81.54 percent in the national capital Delhi.
Figure 5.2: Share of modern informal employment
a) 1995

b) 2006
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In general, highly industrialized states such as Maharashtra and Gujarat and states with larger

share of educated work force such as Kerala seem to have a larger share of relatively modern
informal employment. Panel a) shows this share for 1995. As ccan
an be seen by comparing the two
figures, there are no clear convergence or divergence trends across states: while some states such
as Andhra Pradesh with small initial shares of informal manufacturing employment in modern
industries experienced an increase in this share, others such as Uttar Pradesh have actually
experienced a reduction.
5.5.2. Formal sector subcontracting
Figure 5.3 shows the trend in subcontracting in the formal manufacturing sector as a whole,
measured as total inputs minus fuels and ma
materials
terials consumed.33 Subcontracting intensity
measured as a percentage of output increased sharply in the late 1990s and, although declining
somewhat after 1999, remains much higher than in the early 1990s.
Figure 5A.3 in Appendix 5.2 displays the subcontra
subcontracting
cting intensity in two
two--digit
digit manufacturing
sectors over time. Between 1994 and 2000, subcontracting intensity increased in all industries
except in paper and paper products (21). This clearly suggests an immediate surge in
subcontracting intensity in India
Indiann manufacturing following the economic liberalization policies
in the early 1990s. The wearing apparel industry (18), which is highly labor intensive, is the most
subcontracting
subcontracting--intensive
intensive sector. However, some of the capital
capital--intensive
intensive industries such as
medical and optical instruments (33) are also rather subcontracting
medical
subcontracting--intensive.
intensive.
Figure 5.3:
5.3: Formal sector subcontracting intensity

33

Subcontracting measured in this manner this way consists of goods sold in the same condition as purchased plus
the contract and commission work done by others on materials supplied by the factory. It also includes a component
“other inputs
inputs””,, which is not distinguishable in the available data.
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Figure 5.4 clearly shows that formal sector subcontracting grew fastest in state-industries
where the informal sector is most modern, whereas the share of total formal manufacturing
subcontracting in state-industries with very traditional informal sectors declined.
Figure 5.4: Formal sector subcontracting by modernity quartile
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5.6. Results
5.6.1. Continuous specification
Equation (5.1) is estimated using a panel fixed effect estimator (see Table 5A.3 in Appendix 5.2
for summary statistics of the variables). Table 5.1 shows the estimation results for different
dependent variables (employment, hired workers, number of enterprises and wage bill) when
industry-year and state-year effects are included.
Table 5.1: Estimation results continuous specification
Dependent variable
ln(FS)*M
ln(FS)
M
Constant
Observations
R-squared (within)
State-year FE
Industry-year FE

Employment

Hired workers

# of enterprises

Wage bill

0.0765***
0.0198
0.0715*
0.0396
-1.605***
0.401
9.298***
0.789

0.0659**
0.0270
0.0357
0.0557
-1.141**
0.556
8.637***
1.116

0.0567**
0.0223
0.0508
0.0383
-1.298***
0.453
7.828***
0.763

0.0614**
0.0310
0.0202
0.0629
-1.015
0.648
18.52***
1.257

877
0.530
Yes
Yes

876
0.418
Yes
Yes

877
0.580
Yes
Yes

876
0.494
Yes
Yes

Note: Clustered standard errors reported below point estimates; ** significant at the .05 level; *** significant at the .01 level.
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The negative sig
signn of the modernity index is indicative of a larger informal sector in more

traditional activities, or faster growth in state
state--industries
industries that are becoming more traditional. This
could be capturing the fact that, all else equal, most informal sector expansio
expansion
n is taking place in
home
home--based
based enterprises so expansion is associated with a decline in the modernity index.
Figure 5.5 plots the marginal effect of formal sector subcontracting on informal sector
outcomes for the entire range of values of the modernity index. It is calculated as
with the coefficient estimates in the respective column of Table 5.1 and the corresponding
estimated variance
variance--covariance
covariance matrices.
For informal sector employment and number of ente
enterprises,
rprises, the marginal effect is
significantly positive for roughly the top half of the modernity index distribution. For hired
workers, the effect is significantly positive only for state
state--industries
industries with modernity index above
1.5, while the effect on the w
wage
age bill is somewhat lower and not significant at any point.
Figure 5.5:
5.5: Marginal effect of formal sector subcontracting on informal sector outcomes
a) Employment

bb)) Hired workers
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c) Enterprises

d) Wage bill

Note: Solid line shows estimated marginal eeffect,
ffect, dashed lines show 95 percent confidence interval. Horizontal axis measures
standardized modernity value.

5.6.2. Quartiles specification
5.6.2.
Table 5.2 shows the estimation results for the specification with four modernity quartile
dummies. Equation ((5.
5.
5.2)
2) is also estimated using a panel fixed effect estim
estimator,
ator, and industry
industry--year
year
and statestate-year
year dummies are included in the estimation.
The results of the quartiles specification broadly support the previous findings. The
interaction term is positive, significant and statistically equivalent for the third and ffourth
ourth
quartiles when using employment and number of enterprises as dependent variables, and it is
only significant for the fourth for the number of hired workers and wage bill. Everything else
equal, a 1 percent increase in formal sector subcontracting is associated with an increase of 0.17
percent in employment, 0.15 percent in the number of hired workers, 0.13 percent in the number
of enterprises, 0.12 percent in wages in the most modern informal activities, and a 0.13 percent
and 0.12 percent increase in employment and number of enterprises in the more modern
segment. According to the results, no association is found between outcomes in the traditional
segments of the informal sector and formal subcontracting.
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Table 5.2: Estimation results quartiles specification
Dependent variable
(in natural logs)
ln(FS)*D1
ln(FS)*D2
ln(FS)*D3
ln(FS)*D4
D2
D3
D4
Constant
Observations
R-squared (within)
State-year FE
Industry-year FE

(1)
Employment

(2)
Hired workers

(3)
# of enterprises

(4)
Wage bill

-0.0220
0.0561
0.0490
0.0489
0.128***
0.0480
0.166***
0.0435
-1.472
0.913
-3.182***
1.003
-3.788***
1.018
11.23***
1.119
877
0.532
Yes
Yes

-0.0627
0.0699
0.00271
0.0666
0.0426
0.0793
0.149**
0.0599
-1.044
1.159
-1.694
1.513
-3.698***
1.424
10.31***
1.414
876
0.429
Yes
Yes

-0.0289
0.0552
0.0321
0.0484
0.115**
0.0477
0.125***
0.0418
-1.371
0.938
-3.267***
1.045
-3.319***
1.106
9.606***
1.101
877
0.581
Yes
Yes

-0.0550
0.0874
-0.0118
0.0740
0.0420
0.0853
0.117*
0.0681
-0.619
1.403
-1.579
1.743
-2.901
1.863
19.74***
1.785
876
0.495
Yes
Yes

Note: Clustered standard errors reported below point estimates; * significant at the .10 level; *** significant at the .01 level.

5.6.3. Robustness checks
According to Ranis and Stewart (1999), informal sector size is affected by the rate of growth of
formal non-agricultural employment and output.34 In the context of the Harris-Todaro model,
formal sector employment growth serves as a signal for formal sector employment opportunities
which causes an excessive movement of workers towards that sector and a consequent increase
in the size of the informal sector. In the estimation proposed in this chapter, given that the unit of
analysis is the state-industry, it is not possible to include formal sector employment growth at
large.
Still, as a robustness check, formal sector employment at the state-industry level can be
included as a control variable when informal sector employment is the dependent variable.
Including formal employment also serves as a control for the independent effect of
34

Other determinants include population and technology, income earning opportunities in rural non-agriculture and
the incomes in the urban formal and informal sectors relative to rural incomes (Ranis and Stewart, 1999, p. 263).
Changes in population and technology are party captured by state and industry trends, while information on rural
incomes and rural-urban migration is not available in the datasets used in this chapter.
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subcontracting on informal sector outcomes. Indeed, if the significance of the relationship found
in the previous section relies solely on a third-variable driving growth in the formal and informal
sectors in each state-industry, the significance of the subcontracting variable could be
undermined by the inclusion of formal sector employment. Because this reasoning also applies
for the other informal sector outcomes, the same robustness check is applied for number of
enterprises.35
Table 5.3 presents the results. The inclusion of the additional variables does not affect the
results for the continuous (columns 1 and 2) or the quartiles specifications (columns 3 and 4).
Formal sector outcomes do not seem to have an independent effect on informal sector outcomes,
while the positive coefficient on subcontracting in the top two quartiles remains highly
significant.
Table 5.3: Estimation results including additional control variable
Dependent variable (in natural logs)
ln(FS)*M
ln(FS)
M

(1)
Employment

(2)
# of enterprises

0.0784***
0.0202
0.109*
0.0580
-1.646***
0.410

0.0575**
0.0225
0.0663
0.0457
-1.311***
0.456

ln(FS)*D1
ln(FS)*D2
ln(FS)*D3
ln(FS)*D4

(3)
Employment

(4)
# of enterprises

0.00639
0.0683
0.0811
0.0665
0.160***
0.0615
0.199***
0.0622

-0.0124
0.0613
0.0506
0.0568
0.134**
0.0547
0.143***
0.0499

ln(Formal employment)
-0.0821
0.0804
ln(# formal ent.)
Observations
R-squared (within)
State-year FE
Industry-year FE

876
0.531
Yes
Yes

-0.0691
0.0824
-0.0710
0.0951
877
0.580
Yes
Yes

876
0.532
Yes
Yes

-0.0826
0.102
877
0.582
Yes
Yes

Note: Main effects and constant not reported but included in the estimations. Clustered standard errors reported below point
estimates; ** significant at the .05 level; *** significant at the .01 level.

35

Information for number of hired workers and emoluments for the formal sector is not available for all periods.
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Finally, Table 5.4 shows the results when equation (5.2) is estimated using five instead of four
quartiles. The results are broadly in line with the marginal effects estimates: the effect on
employment and number of enterprises is significantly positive for the upper two modernity
quintiles, whereas the effect on hired workers is significant only for the most modern segment.
The weakness of the effect on wages is confirmed, as the significance (at the 10 percent level) of
the estimates drops after including an additional segment.
Table 5.4: Estimation results with five modernity quartiles
Dependent variable (in
natural logs)

(1)
Employment

(2)
Hired
workers

(3)
# of
enterprises

(4)
Wage bill

-0.0526
0.0530
0.0539
0.0539
0.0686
0.0502
0.149***
0.0465
0.143***
0.0464
877
0.534
Yes
Yes

-0.0958
0.0753
0.00394
0.0728
0.0277
0.0652
0.0917
0.0700
0.135**
0.0615
876
0.434
Yes
Yes

-0.0515
0.0552
0.0375
0.0518
0.0518
0.0510
0.122***
0.0460
0.0974**
0.0467
877
0.582
Yes
Yes

-0.128
0.0800
-0.0206
0.0795
0.0470
0.0761
0.0728
0.0779
0.100
0.0734
876
0.500
Yes
Yes

ln(FS)*D1
ln(FS)*D2
ln(FS)*D3
ln(FS)*D4
ln(FS)*D5
Observations
R-squared (within)
State-year FE
Industry-year FE

Note: Main effects and constant are not reported but are included in the estimations. Clustered standard errors are reported
below the point estimates; * significant at the .10 level; ** significant at the .05 level; *** significant at the .01 level.

5.7. Conclusions
In the midst of economic growth, two parallel developments occurred in India between 1995 and
2006: formal enterprises increasingly chose to subcontract part of their production process, and
employment in informal manufacturing grew substantially, remaining at almost 90 percent of
total manufacturing employment. How are these two phenomena related? This chapter analyzes
the role of formal sector subcontracting in the evolution of the informal sector, asking whether
subcontracting is related to stagnation or modernization of the informal sector. Modernity of the
informal sector is measured as the share of enterprises located outside the household premises,
which is correlated with other measures on informality such as number of (hired) workers, fixed
assets, and value added per enterprise.
Though in absolute terms, informal manufacturing growth was concentrated in the most
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traditional activities, no evidence is found that this was driven by growth of formal sector
subcontracting. On the contrary, relying on within state-industry variation and controlling for
further unobserved heterogeneity, a significant positive relationship between formal sector
subcontracting and the size of the most modern segments of the informal sector is found. The
results support the modernization view of formal-informal production links whereby formal
enterprises subcontract to the more modern rather than traditional informal sector enterprises
based on quality and reliability considerations. Through its complementarity with the modern
informal sector segment, formal sector subcontracting is associated with modernization of the
informal sector.
However, despite this complementarity, subcontracting has not played a major role in the
evolution of the informal manufacturing sector. The results of this chapter suggest that policies
could focus on subcontracting in certain states and industries to stimulate modernization of
informal manufacturing. To know exactly what type of policies would work, it continues to be
important to learn how formal-informal production links affect the performance of the individual
enterprise, and it is in this area where enterprise-level studies can complement the results of this
chapter.
The fast growth of traditional informal manufacturing in India, which is found to be unrelated
to formal sector subcontracting, may be explained from the perspective of structural change and
industrial growth. With industrial development, formal enterprises tend to exit highly
competitive, labor-intensive industries and enter more capital-intensive industries with higher
barriers to entry. As part of this process, traditional informal enterprises may take over the lowend markets, which would explain the expansion of the traditional informal activities, but this
expansion would not be directly related to formal-informal production linkages. Alternatively,
India’s strict labor regulation may be playing a role in this process of shifting production from
the formal to the informal sector (Besley and Burgess, 2004; Aghion et al., 2008). In light of the
findings of this chapter, persistent informality in traditional and most labor-intensive
manufacturing may be related to regulation constraining the formal sector rather than to
structural production links between formal and informal enterprises.
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Appendix 5.1: Survey aggregates adjustment procedure
The coverage of the NSS Unorganized Manufacturing survey varies somewhat over the years,
and although this is captured in the survey weights provided by the NSS, the state-level and
industry-level aggregate levels and growth of value added differ quite a bit from the National
Accounts aggregates. These National Accounts aggregates are the official statistics used by the
Indian government and are based on both the NSS survey of unorganized manufacturing and the
Census of Small Scale Industrial Units. As there is most likely substantial measurement error in
the survey measure of value added, the survey aggregates are adjusted using the published
National Accounts data for GDP in unregistered manufacturing in the following manner. First,
unorganized sector GDP for each 2-digit industry is drawn from the National Accounts. The
survey-based distribution of each industry’s value added across states is applied to this National
Accounts aggregate in order to obtain value added by state-industry. State-industry employment
is then calculated using the ratio of employment to value added of each state-industry from the
NSS survey data, and similar adjustments are applied to the other outcome variables. For all
outcome variables, the survey aggregated and the adjusted aggregate are highly correlated
(around .95 in each year).
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Appendix 5.2: Tables and figures
Table 5A.1: Manufacturing 2-digit codes National Industrial Classification 1998
NIC code
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Industry
Manufacture of food products and beverages
Manufacture of tobacco products
Manufacture of textiles
Manufacture of wearing apparel; dressing and dyeing of fur
Tanning and dressing of leather; manufacture of luggage, handbags, saddlery,
harness and footwear
Manufacture of wood and wood and cork products, except furniture; manufacture
of straw articles and plaiting materials
Manufacture of paper and paper products
Publishing, printing and reproduction of recorded media
Manufacture of coke, refined petroleum products and nuclear fuel
Manufacture of chemicals and chemical products
Manufacture of rubber and plastic products
Manufacture of other non-metallic mineral products
Manufacture of basic metals
Manufacture of fabricated metal products, except machinery and equipment
Manufacture of machinery and equipment, n.e.c.
Manufacture of office, accounting and computing machinery
Manufacture of electrical machinery and apparatus n.e.c.
Manufacture of radio, television and communication equipment and apparatus
Manufacture of medical, precision and optical instruments, watches and clocks
Manufacture of motor vehicles, trailers and semi-trailers
Manufacture of other transport equipment
Manufacture of furniture; manufacturing n.e.c.
Recycling
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Table 5A.2: Enterprise characteristics by location
1994-95

2000-01

2005-06

traditional
modern

0.19
1.44

0.17
1.35

0.17
1.56

traditional
modern

2.20
3.19

1.89
2.91

1.80
3.09

traditional
modern

21,496
143,266

23,610
163,892

21,037
186,259

traditional
modern

18,290
77,394

19,611
79,776

19,416
116,043

traditional
modern

111,032
38,146

82,940
54,896

42,363
31,078

Hired workers

Total workers

Assets

Value added

Sample size

Note: Traditional enterprises are home-based or without a fixed location. Modern enterprises are with a fixed location outside
the household premises. All averages are calculated using survey weights. All differences are statistically significant at the 1
percent level.
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Figure 5A.1:
5A.1: Modernity by industry
3.00
1.00
-1.00

15 16 17 18 19 20 21 22 24 25 26 27 28 29 30 31 33 34 35 36

-3.00
-5.00

NIC code

Note: modernity is measured as the log ratio of non-home
home--based
based to home-based enterprises in a given industry.

Figure 5A.2:
5A.2: Distribution of infor
informal
mal manufacturing employment across industries

Note: Vertical axis shows share of total informal manufacturing employment, horizontal axis show industrial classification
codes as listed in Table 5A.1.

Figure 5A.3:
5A.3: Formal sector subcontracting intensity by industry
1994-5

2000-1

2005-6

0.30
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Note: Subcontracting to output ratio. Industrial classification codes as listed in Table 5A.1.
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Table 5A.3: Sample descriptive statistics
Variables
Subcontracting formal
Employment informal
Hired workers informal
Number of informal
enterprises
Wage bill informal
M
Obs.

1994-95

2000-01

2005-06

19.96
10.68
9.3

(-1.83)
(-1.90)
(-1.85)

20.52
10.93
9.65

(-2.00)
(-1.92)
(-1.87)

21.04
11.15
9.82

(-1.93)
(-1.79)
(-1.83)

8.81

(-2.15)

9.09

(-2.21)

9.22

(-2.12)

18.94
-0.06
289

(-1.90)
(-0.96)

19.49
0.03
300

(-1.87)
(-0.98)

19.91
0.03
288

(-1.84)
(-1.06)

Note: All variables are in natural logs, except the modernity index M. Sample averages across state-industries, standard errors
in parentheses. All values are in real Rupees.

Chapter Six
Social Influence, Agent Heterogeneity and the
Emergence of the Urban Informal Sector*
6.1. Introduction
Developing countries experiencing the transition from a rural, agricultural society to a modern,
urban one are characterized by a significantly large informal sector. A substantial part of the
informal sector is composed by traditional informal enterprises, which can be found in sectors
such as petty trading, domestic and repair services, and small-scale manufacturing. Such
enterprises are characterized, among others things, by their small size, restrictions in accessing
capital and other productive resources, highly labor intensive technologies and very low
productivity.36
The probabilistic job-search model of Fields (2005), an extension of the Harris-Todaro (1970)
rural-urban migration model (HT model hereafter), offers an explanation of the existence of the
informal sector. The HT model assumes that migration decisions are based on expected income
differentials between rural and urban areas net of migration costs, and that there is an
institutionally fixed urban minimum wage. Under these assumptions, rural to urban migration
causes overcrowding and unemployment in cities as migration rates exceed urban job creation
rates. The HT, however, tends to overestimate the urban unemployment rate by ignoring the role
of the informal sector. In the model by Fields, the informal sector acts as an economic buffer.
When rural workers have no chances of finding a job in the higher paying urban formal sector,
the urban informal sector acts as a “waiting” sector: migrants are willing to accept some sort of
*

This chapter is reprinted from: García-Díaz, C. and Moreno-Monroy, A.I. (2011) Social Influence, Agent
Heterogeneity and the Emergence of the Urban Informal Sector. Physica A: Statistical Mechanics and its
Applications 391(4): 1563-1574.
36
Even though throughout the chapter the terms “traditional informal enterprise” and “informal enterprise” are used
interchangeably, the reader should bear in mind that the model developed here is more compatible with the
traditional segment of the informal sector.

110

Chapter Six

income in the urban informal sector as long as they can live in urban areas and thus increase their
chances to enter the formal sector.
The HT and Fields partial equilibrium models provide a rationale for the study of
migration decisions. However, these models assume that agents are homogeneous and that they
act independently of each other. Extensive empirical literature on rural-urban migration has
shown that the effects of social influence and agent heterogeneity are by no means negligible,
and can in fact be as important in migration decisions as income differentials (Fields, 1975;
Kannapan, 1985; Lall et al., 2006).
The rural–urban migration approach undertaken in this chapter is completely dynamic. The
innovativeness of it lies on explaining the emergence of the informal sector by taking into
account both the role of social influence and the socio-demographic characteristics of agents that,
embedded in an employment market, adaptively consider the decision to migrate. The aim of this
chapter is to explore how the strength of social influence effects may facilitate or hamper the
evolutionary migration process. For such a purpose, an agent-based computational model (ABM)
is built. ABMs have also been used in studies of informal settlement growth (Barros, 2004;
Augustijn-Beckers et al., 2011), which is partly determined by increasing rural–urban migration.
This line of research is different in nature from this chapter’s, since its interest lies on the spatial
properties of urban growth (Batty, 2005; Vliet et al., 2009) and does not necessarily emphasize
either the representation of labor-related economic incentives to migrate or the economic
implications of migration decisions.
In the model to be presented here, the probabilistic job-search elements of Fields model are
incorporated explicitly. Urbanization and the urban informal sector arise endogenously from
migration decisions of heterogeneous agents that are subject to social influence through
neighboring effects. Agent heterogeneity is introduced firstly by modeling migration decisions
according to a multinomial logit choice model that allows for agent idiosyncrasy in the decisionmaking process. A more explicit form of heterogeneity is introduced in the form of certain sociodemographic characteristics, such as the predilection for young workers, or those of a specific
gender, which are assumed to be preferred by formal-sector employers (Elson, 1999). Social
influence, in turn, is introduced by making migration decisions dependent on the location of the
agent’s contacts (i.e., agent’s social network). The effect of social influence on urbanization and
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the size of the urban informal sector are explored by having neighboring effects of varying
strengths.
The model developed in this chapter makes explicit the adaptive, backward-looking fashion of
agents in rural-urban migration dynamics, in contrast to the sophisticated forward-looking
fashion of optimizing agents (Laver and Schilperoord, 2007; Weisbuch et al., 2008). In
particular, a related paper (Silveira et al., 2006) defines rural-urban migration as a binary discrete
choice problem subject to neighboring effects of the Ising-like type. The outcomes of the model
by Silveira et al. (2006) constitute a locus of successive equilibrium points calculated under the
assumption that agents are utility maximizers, and recomputed after the stochastic disturbances
generated by neighboring effects.37 Furthermore, the model of Silveira et al. (2006) offers only a
partial representation of urbanization in developing countries, as it assumes constant urban
unemployment rates while ignoring the existence of the informal sector.
In the model, adaptive agents such as formal enterprises and workers do their best according
to past (immediate time step) information in order to decide both the required labor force and
location in the next time step (Schweitzer, 1998; He et al., 2008). Past available information in
the model refers to (i) public information regarding the manufacturing good’s price, the rural,
urban formal and informal sector wages, and the agent composition in the urban sector
(employed in the formal sector, unemployed, and employed in the informal sector), and (ii) the
fact that each individual is aware of the immediate past location of his/her neighbors.

6.2. The model
An economy with a total population NT distributed across a lattice that represents agent contacts
is considered. There are three sectors: an agricultural sector, a formal sector, and an informal
sector. At time t, each sector has a population denoted by Nr,t, Nf,t and Ns,t, respectively. The
agricultural sector operates exclusively in rural areas and employs all the available rural
population (i.e., there is no rural unemployment). The formal and informal sectors operate in
urban areas exclusively. Rural residents have no chance of obtaining formal sector jobs, but once
they migrate their chances increase. Thus, a resident of an urban area may be either (i) employed
37

Technically speaking, the model of Silveira et al. (2006) assumes that the system can re-compute its equilibrium
point just before the next stochastic disturbance of a migration decision takes place.
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in the formal sector, (ii) unemployed with no income while engaged in full-time job seeking, or
(iii) engaged in the informal sector, receiving some income at the expense of a reduced job
search (Fields, 1975).
6.2.1. The agricultural sector
Empirical evidence on the nature of scale returns in agriculture is mixed, at best (Saini, 1969;
Grabowski and Sanchez, 1986; Townsend et al., 1998; Maity and Chatterjee, 2010). However,
core economic models (e.g., geographical economics) use constant returns to scale in agriculture
as a standard assumption (Brakman et al., 2009). Therefore, for the sake of convenience, it is
assumed that agriculture exhibits constant returns to scale.38 The output of any farm at time t, yr,t,
is characterized by:
.

(6.1)

Coefficient Ar is a scale parameter, and Cr,t represents the number of farm workers. The
agricultural sector is assumed to be perfectly competitive. Therefore, the rural wage is equal to
the marginal product,

, for all t. The agricultural good price pr,t is set equal to 1, so

that agriculture is the numéraire (Silveira et al., 2006). The price of the formal good, pf,t, is
determined in terms of agricultural good units.
6.2.2. The formal sector
The output of any formal enterprise at time t, yr,t, is:
(6.2)
Coefficient

is a scale parameter, and

.

represents the number of workers

(Harris and Todaro, 1970; Silveira et al., 2006). At the beginning of time t, the enterprise has to
decide on the amount of labor to hire based on the last observed wage value

. The

enterprise computes profits according to:
(6.3)
38

What would the implications of using non-constant returns be? On the one hand, under decreasing returns to scale
farms would compute optimal labor requirements, which in turn would give rise to rural unemployment, and a
consequent increase in the incentives for rural-urban migration. On the other hand, the assumption of increasing
returns at the farm level is incompatible with the assumption of perfect competition in the agricultural sector.
Assuming imperfect competition in the agricultural sector does not seem to be a suitable assumption for the case of
the agricultural sector in an economy in the first stages of industrialization.
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constant for the enterprise’s profit optimization problem in period

t , the first-order condition yields:

," #

.

(6.4)

,"

The price is calculated assuming that the relative scarcity between the formal and the
agricultural good defines the formal good price (Harris and Todaro, 1970; Silveira et al., 2006):


,"

,

(6.5)

,"

where



,

, Zf is the number of formal enterprises, Zr is the

number of farms, and λ1 and λ2 are scale parameters. The determination of wage at time t,
depends on a standard labor supply curve, a function of the amount of people employed at time t,
Ff,t:
,

(6.6)

where βf is a scale parameter, γf is the wage-labor elasticity.39 It is important to note that
, where

is the total urban population.

6.2.3. The informal sector
Following the ideas of Fields (1975), taking an informal job will consume some search time and
thereby reduce the chances of finding a formal-sector job by a factor η , 0 < η < 1. Here, it is
assumed that people in the informal sector receive an income equal to ws,t that is highly volatile.
This volatility is justified by at least three reasons. First, given their lack of access to credit, low
productivity and low returns, informal enterprises offer little possibilities for capitalization,
which is a key ingredient for productivity and output growth (Yuki, 2008). Second, informal
enterprises are constantly threatened to be shut down or punished by authorities. And third,
informal enterprises are subject to fierce competition due to the very low entry requirements in
the informal sector.
Furthermore, since informal enterprises are assumed to be less efficient than formal
39

Notice that, unlike the rural sector, the equilibrium-related marginal product concept is not used for the modern
sector, due to the adaptive way in which the enterprises’ number of workers is computed. Instead, how the demand
(Equation 6.4) and supply (Equation 6.6) adjust dynamically is modeled.
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enterprises, an upper limit is placed on their wage, implying that it can never be higher than the
wage in the formal sector. This is in line with empirical evidence on the existence of a persistent
wage gap between the formal and the (traditional) informal sector.40 Furthermore, if informal
enterprises supply a different consumer base (e.g., low income people) than formal enterprises
(Tokman, 1978), the production decisions of formal enterprises are independent of informal
sector prices. Thus, it is assumed that:
,

(6.7)

where τ is a constant, 0 < τ < 1, and εt is a probabilistic term, uniformly distributed in [0,1].
Coefficient τ is used to compute a moving average between the historical value and a (stochastic)
fraction of the formal wage. This expression captures the idea that income in the informal sector
is highly volatile and may be either lower or higher than rural income at any point in time (Jamal
and Weeks, 1988). The initial condition is ws,0 = 0.
6.2.4. Migration dynamics
Chen et al. (2010) outlines two important reasons why social networks influence migration
decisions. First, migrants that belong to the same social network may help each other reduce
migration costs and identify job opportunities at the destination, the more so if they belong to the
same community of origin. In the model, this translates into a direct effect of the agent’s
neighborhood in his/her decision to migrate. Second, if migrating is seen as a positive sign of
ability, a person whose neighbors have migrated is more likely to migrate in order not to feel
“inferior”. This peer pressure at the origin might be stronger for migrants with similar age,
gender and education, and could lead to a snowball effect: a small initiation of migration could
lead to a large wave of migration in the future, especially of migrants with similar profiles.41 , 42
40

Modeling the reasons why such segmentation exists is not germane to this chapter. It is still worthwhile
mentioning some of the common explanations of why modern sector wages do not diminish in the presence of an
excess of labor supply: first, formal-sector workers are paid an “efficiency premium” that diminishes the cost of
monitoring; second, trade unions successfully set wages at a higher level in the formal sector than those prevailing in
the informal sector; and finally, existing labor market regulations set a minimum wage or other forms of obligatory
worker compensation which result in higher wages in the formal sector (Fortin et al., 1997).
41
It is important to note that peer pressure at the origin can act in the opposite direction if migration has a negative
connotation.
42
A third factor mentioned by Chen et al. (2010) is the opportunity cost of migrating: more people migrating out of
the village leads to more agricultural resources and opportunities left for those who stay. In the model this is
captured by the effect of migration on relative prices (Equation 6.5).
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This effect is captured by introducing agent heterogeneity in the form of demographic traits (age,
gender, etc.) that make one worker preferable over another one with different characteristics in
the eyes of a formal sector employer.
Thus, in the model at every time step, a share Act of the total population is enabled to migrate.
Every agent in the resulting group of potential migrants then decides where to migrate by taking
into consideration the difference in expected earnings (Harris and Todaro, 1970), and the
location of her/his neighboring contacts (the eight surrounding neighbors, known as Moore
for individual i

Neighborhood). The compound preferential effect towards sector x,
is accounted by:
,"

,

(6.8)

where E(Wx,t) is the expected wage value, Ωi,t is the set of neighbors of i at time t, |.| is the
cardinality of a set, and ωj,t = 1 if j shares the same location with i -at time t-, ωj,t = 0 otherwise.
Coefficients κ1 and κ2 are weight parameters of the importance of expected wage values and the
location of the agent’s neighbors on the agent’s utility, respectively. In the remainder of the
chapter coefficient κ2 is referred to as social influence. A value of κ2 = 0 implies that agents base
their migration decisions solely on expected income differentials. The larger the value of κ2, the
stronger the relative impact of social influence on the agent’s migration decisions. The case of κ2
= 1 is referred to as “moderate” social influence, κ2 = 2 as “strong” social influence and κ2 = 3 as
“very strong” social influence.
The decision-making process is realized through a logit choice model (Sterman et al., 2007;
Fang and Levinthan, 2009). The probability px,t of choosing x as a new location is:

$,"
%∈',(,)


%,"

,

(6.9)

where φ is a parameter that indicates how sensitive an individual is to utility variations.43
Vacancies are filled first with available preferred individuals who have priority over non-

43

The value of
was calibrated assuming that, under the baseline values of the model, and setting ,
,
* should be insignificant or close to zero. That is, (almost) nobody would be willing to move to the
informal sector if chances for getting a formal-sector job are reduced, and at the same time the agent perceives a
(certain) zero income. On the contrary, high values of force Ns,t to be zero, but at the expense of eliminating agent
heterogeneity (idiosyncrasy) in the migration decision. A value of =5 is used, which allows keeping agent
heterogeneity while making Ns,t/NT very small (approximately 1.5 percent).
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preferred ones.44 Denote Nf/e,t, Nf/ne,t, Ns/e,t and Ns/ne,t as the preferred and non-preferred agent
populations of the formal and informal sectors, accordingly. Also, E(Wx/e,t) and E(Wx/ne,t),

x ∈ {r, m, s} are the expected wage values for the preferred and non-preferred people,
respectively. The computation of expected earnings in the rural sector is:
,

(6.10)

Denote also the preferred, formal employed population as Ff/e,t. It is important to note that Ff/e,t
≤ Nf/e,t, since the total preferred hired population cannot exceed the total available preferred
population. Likewise, Ff,t - Ff/e,t ≤ Nf/ne,t. The remaining expected wages take into account both
the factor η and the agent type:
/,,"

(6.11)

/,,"

/,,"
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/,,"

/ ,,"

.

(6.12)

/ ,,"

(6.13)
.

(6.14)

Coefficients θe,t and θne,t are the probabilities of finding a job in the formal sector by an agent
located in the informal sector, given that the individual is either preferred or non-preferred,
respectively (Fields, 1975):
/,,"
/,,"
,"
/ ,,"

(6.15)

/,,"
/,,"

.

(6.16)

/ ,,"

As initial conditions, the model assumes (i) a percentage of the total population in the formal
sector (defined by the probability PrMn), out of which a percentage is employed (defined by
PrEmp), (ii) Ns,0 = 0. Tables 6A.1 and 6A.2 in the Appendix present a summary of the constants
and parameter values ranges.

6.3. Results
6.3.1. Baseline model

44

In the case of downsizing, it is assumed that every employee would have the same probability of being fired.
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The baseline values of the model are shown in Table 6A.2 in the Appendix. Under no neighbor
influence (κ2 = 0), the variation effects of the remaining six parameters is explored using
regression (meta) models (Law and Kelton, 2000) with the percentage of population employed in
the informal sector as dependent variable. 150 time steps were enough to observe convergence.
A typical run that depicts the behavior of the informal sector population and corresponding
wages is illustrated in Figure 6.1. The six parameters gave a total of 36 combination values.
Running each combination 10 times, a sample size of 7290 simulation runs is obtained. Data
points for the dependent variable are taken as the average value over the last 50 time steps. An
ordinary least-squares (OLS) regression with robust standard errors is run.45
Figure 6.1: Informal sector employment and informal sector wage

Coefficient estimates are presented in Table 6A.3 in the Appendix. The percentage of
population employed in the informal sector, Ns /NT, is positively correlated to changes in lattice
size. Results also reveal that Ns /NT is sensitive (and negatively correlated) to changes in αf. An
increase in αf results in a higher production capacity in the formal sector, which increases its
labor force demand. Some of these vacancies are filled with informal-sector workers which
consequently reduces the size of the informal-sector population.
A similar line of reasoning can be applied with respect to changes in the price scale parameter
λ1, since the dependent variable is negatively correlated to it. Coefficient λ2 is positive but has a
45

Robust standard errors are used since diagnosis tests reveal the presence of heteroscedasticity. Alternatively,
weighted-least squares was also tried but revealed similar results. Residuals also appear to be non-normal, but this is
overcome by using a very large sample size.
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non-significant effect with the tested sample size, which indicates that its effect is low.
Moreover, the model’s outcome is also highly sensitive to changes in both βf and γf. As expected,
increases in both βf and γf lead to a reduction in the hired formal-sector labor force, which
redirects migration towards the informal sector and consequently inflates its population.
6.3.2. Social influence effects
Next, social influence (κ2 > 0) is added to the baseline model. For each scenario with a different
κ2 value 300 runs are collected. It is observed that an increase in social influence delays
convergence. Moderate values of κ2 tend to boost the size of the informal sector. The
independent effect of moderate social influence is considerable, as it almost doubles the size of
the informal sector (compare the values of Ns for the κ2=0 and κ2=1 lines in Figure 6.2).
Interestingly, higher values of the social influence coefficient lead to the opposite effect,
namely, a reduction of the size of the informal sector when compared to the baseline scenario.
Stronger social influence makes it more difficult for agents to overcome the inertia of staying in
the original location. In this case, even in the presence of positive expected rural-urban income
differentials, agents are inclined to stay in rural areas given that most of their neighbors share the
same location. This inertia is very persistent over time, as can be seen from the rightward shift of
the κ2= 2 curve in Figure 6.2.
Figure 6.2: Average population employed in the informal sector under different values of social
influence

Note: Continuous lines indicate confidence intervals of the mean at significance = 99 percent
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For an additional inspection of results two definitions are used: (i) formal-sector job seekers,
i.e., agents in the urban informal sector together with the urban unemployed population (m + s),
and (ii) the (urban) unemployed population, “ m only”. The size of the informal sector is thus the
difference between the “m+s” and the “m only” lines. Figure 6.3 illustrates that moderate social
influence reduces unemployment while increasing employment in the informal sector. However,
under very strong social influence (κ2= 3) this result is partially reversed because employment in
the informal sector is lowered as a result of more people being engaged in full-time formal-sector
job search.
Figure 6.3: Percentages of the total population of formal-sector job seekers and unemployment
under different values of social influence

As can be seen in Figure 6.4 for the case of moderate social influence, once the inertia of the
initial (rural) location is broken, agents and their neighbors are fairly distributed in different
sectors (e.g., rural, formal and informal) across the lattice, so that only loose clustering is
observed. For the case of strong social influence, however, clusters of agents in the rural sector
persist (see the white patches in Figure 6.5), and act as an attraction force for agents that either
migrate back from urban to rural areas or stay in rural areas. The extreme case of this spatial
segregation is clearly visible in Figure 6.6.
The interesting results under the case of very strong social influence deserve a deeper
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examination. Since the effect of very strong social influence (κ2= 3) on the size of the informal
sector might be influenced by changes in the potential outflow of migrants, two additional tests
are ran: the first one was related to variations in the Act coefficient (0.15, 0.30, 0.50, 0.75) in
order to inspect if the strength of network ties effect is maintained when more people are allowed
to check whether they want to migrate or not. The second test checks the sensitivity of the model
to variations in the multinomial logit equation parameter

(3, 5, 15, 25). Neither tests revealed

significant changes with respect to the results reported here.
Figure 6.4: Spatial effects of moderate social influence (κ2= 1)

Figure 6.5: Spatial effects of strong social influence (κ2= 2)
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Figure 6.6: Spatial effects of very strong social influence at t = 7500

Note: Rural = white, gray = informal, black = formal

6.3.3. Agent type behavior
Next, a comparison is made between how each agent type (i.e. preferred and non-preferred)
behaves as to the migration decision. The intrinsic inclination to move to the informal sector is
explored over the course of time. That is, for any agent type the average probability to move to
the informal sector at time t is computed without including contemporaneous neighborhood
effects, which are specific to every agent.46
For preferred agents, data analyses (not shown here) indicate that in the long-run, and through
the different values of κ2, the preference for the rural sector is low.47 In turn, the intrinsic longrun probability for the informal sector peaks at κ2 = 1, and decreases for both κ2 < 1 and κ2 >.
The ending probabilities to migrate to the informal sector can be seen in panel a) of Figure 6.7,
where the peak median value is registered at κ2 = 1. Moreover, the populations of both the formal
and the rural sector contract the most at κ2 = 1, which is associated with a decrease in the formal
good price at κ2 = 1 and the subsequent reduction in the number of agents employed in the
formal sector. The counterpart to the contraction of both the formal sector and rural populations
at κ2 = 1 is the peak size of the informal sector, and consequently, the peak probability of the
preferred agents to migrate to the informal sector at κ2 = 1.
Data analyses (not reported here) also reveal that non-preferred agents have an almost nonexistent (long-run) preference for the formal sector for all κ2 values. Since successful job chances
46

This is done for computational convenience, since this intrinsic value is the same for every agent type. Otherwise,
the contemporaneous neighborhood effect for every agent would have had to be included, at every time step, and
calculate average values for each agent type. Since migration decisions are path dependent, this does not imply that
past social influence does not affect the intrinsic values.
47
The intrinsic preference for the rural sector peaks at around 20 percent with κ2 = 1.
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for non-preferred agents depend on the vacancies that are not filled with preferred agents, and the
formal sector contracts the most at κ2 = 1, non-preferred agents face significant competition from
the preferred-agent population for the scarce formal jobs. From panel b) of Figure 6.7, it is
possible to observe that the peak ending probability to remain in the informal sector for the nonpreferred agents is slightly lower at κ2 = 1 than any other tested social influence value.
Figure 6.7: Median intrinsic probability to migrate to the informal sector
a)Preferred agents

b)Non-preferred agents
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Note: Boxplots from the pooled data of the last fifty time steps of all simulations corresponding to each
social influence value.

6.3.4. Effects of the size of the preferred population
A last experiment explores the influence of agent type composition on sector configuration. Two
different scenarios are analyzed, one where 25 percent of agents in the population are of the
preferred type, and another one where this share is 75 percent.48 Each of these cases is ran under
no, moderate and strong social influence (i.e., κ2 = 0, κ2 = 1 and κ2 = 2 respectively), and obtain
the values for the urbanization rate (urban population over total population), the urban informal
sector share (informal workers over urban population) and the urban unemployment rate (number
of unemployed over urban population).
Table 6.1 shows the results. Urbanization and urban informal sector shares are highest for the
case of moderate social influence and 75 percent of preferred agents. Compared to the case of no
social influence and even distribution of preferred agents, informal sector shares in the urban
sector are 24.64 percentage points (p.p.) higher. Of this increase, 22.05 p.p. are due to the effect
48

As an example, assuming that modern-sector employers prefer hiring young people, this can be interpreted as two
different demographic profiles, e.g., one where the percentage of young people is rather low (25 percent) vis-á-vis
one where a large percentage of the population is young (75 percent).
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of moderate social influence and the remaining 2.59 p.p. are due to the composition effect. In the
model, the large decrease of the rural-sector population caused by the migration of preferred
agents makes the agricultural good scarcer (Equation 6.1), implying a decrease in the relative
price of the formal good (Equation 6.5) and a subsequent reduction in the labor force in the
formal sector (Equation 6.4). The net result is a contraction of the formal sector and an expansion
in the urban informal sector, as can be seen in Figure 6.8.
Table 6.1: Average effects of different preferred agent population sizes under different social
influence effects

κ2

25%
(1)

(2)

(3)

50%
(1)

(2)

(3)

75%
(1)

(2)

(3)

0
1
2

0.683
0.821
0.682

0.596
0.73
0.576

0.016
0.006
0.041

0.722
0.897
0.67

0.572
0.792
0.568

0.079
0.014
0.036

0.759
0.922
0.795

0.6
0.818
0.693

0.085
0.012
0.024

Note: (1) Urban population as % of total, (2) Informal population as % of urban, (3) Unemployed population as % of urban

For an even distribution of preferred agents, urbanization rates are five percent lower under
strong social influence than under no social influence. Although strong social influence can
actually deter urbanization, this negative effect on urbanization is clearly much weaker than the
positive effect of moderate social influence.49 The negative effect of strong social influence can
be overturned by the positive effect of composition, however. For the case of 75 percent of
preferred agents, strong social influence leads to higher urbanization and urban informal sector
shares compared to the ones observed for the case of no social influence.50
In addition, the composition effect on urbanization rates and the share of the urban informal
sector does not appear to be linear. For instance, considering the case of moderate social
influence and even distribution of preferred agents as a baseline, having 25 percent more
preferred agents leads to an increase of just 2.5 p.p. of the urbanization rate, but having 25
percent less preferred agents leads to a reduction of around 8 p.p. of the same rate.
49

Reported empirical cases of social influence deterring urbanization are not as abundant, but they certainly exist.
According to Bhattacharya (2002), the incidence in rural regions of Schedule Casts, a wide-range of low caste Hindu
groups comprising around 16 percent of India’s population, is associated with lower rural out-migration rates.
50
It is also important to notice that social influence can have a significant effect on urban unemployment rates. For
the case of even distribution of preferred agents, unemployment rates over the urban population under strong social
influence are 4.3 p.p. lower than the ones observed under no social influence, even though urbanization rates are
similar in both cases.
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Figure 6.8: Average behavior under different agent type compositions
a) Formal-sector population

b) Informal-sector population

Note: Baseline model values, except for the social influence coefficient, which is changed to κ2 = 1. Bordering lines represent
confidence intervals of the mean at 99 percent level of significance.

6.4. Conclusions
This chapter has presented a rural-urban migration computational model of adaptive agents
whose immediate behavior is determined by past information and others’ decision to migrate, as
opposed to classical economic models that render forward-looking agents with rather
sophisticated foresight. In the model, both urban unemployment and the informal sector emerge
with rural-urban migration. The results show that different combinations of the strength of social
influence and socio-economic composition of the workforce lead to very different urbanization
and urban unemployment rates and urban informal sector shares. This implies that these factors,
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not considered in standard equilibrium models, can be important in explaining cross-regional
and/or cross-country differences in these variables.
The framework developed in this chapter has incorporated several dimensions related to
rural-urban migration and the emergence of the urban informal sector. This framework can be
extended in a number of ways. First, the model developed in this chapter has not properly
incorporated formal-sector growth or considered the subsequent transition away from
informality. In this sense, incorporating the allocation of demand for different types of agents
and the linkages between the formal and informal sectors is an interesting research avenue.
Second, including the role of education in driving economic growth and its effect on the size of
the urban informal sector and urban unemployment is an interesting topic suitable for an
extension of the ABM framework developed in this chapter.
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Appendix: Tables
Table 6A.1: Constants
Parameter
Zf
Zr
Af
Ar
Act
PrMn
PrEmp
PrEd
κ1
η
τ

Description
Number of enterprises formal sector
Number of farms
Scale parameter formal sector
Scale parameter agriculture
Migration probability
Probability of being in formal sector (t = 0)
In formal sector, prob. of employment (t = 0)
Probability of being preferred
Expected wage scale parameter
Probability-reducing parameter
Logit function parameter
Informal sector income parameter

Value
10
10
10
1
0.15
0.15
1
0.5
1
0.5
5
0.5

Table 6A.2: Parameter value ranges
Parameter

Description

Baseline
2

Range
2

NT
αf
λ1

Population size
Formal-sector labor-to-output elasticity
Price scale parameter

75
0.3
15

50 , 752,1002
0.2, 0.3, 0.4
10, 15, 20

λ2
βf
γf
κ2

Price scale parameter
Labor supply scale parameter
Labor supply elasticity
Social influence

0.3
1
0.1
0

0.2, 0.3, 0.4
0.5, 1, 2
0.05, 0.1, 0.3
0, 1, 2, 3

Table 6A.3: Regression results
Ind. variable
*

αf
λ1
λ2
βf
γf
Constant
F6,7283
Obs.
R2

OLS Estimates
0.632(0.009)
-25.952(2.072)
-0.279(0.041)
4.798(2.098)
24.782(0.311)
168.343(1.790)
-52.965(1.275)
4197.32
7290
0.7827

Note: Model with no social influence. Robust standard errors in parentheses.

Chapter Seven
Conclusions
The analysis of the current urbanization process in developing countries is fundamentally
incomplete whenever the role of the informal economy in different urban markets is ignored.
Given the difficulty in defining and measuring the informal economy, and many misconceptions
about its nature, its role is usually secondary or wrongfully presupposed in certain strands of the
contemporary literature on urbanization in developing countries.
As Chapter Two has outlined for the specific case of the Urban Economics literature, the
problem of this practice, besides its negative implications on the understanding of the informal
economy, is that it can lead to policy designs that ignore the effect of policies on large segments
of the urban population and productive activities. Placing the informal economy back where it
belongs in the productive system opens a Pandora box, with many remaining questions to be
answered by future research. These include: what effect does subcontracting to informal
enterprises have on the distribution of economic activity within urban areas? Which type of
formal-informal linkages allow informal enterprises to benefit from agglomeration economies
and how can these be promoted? Under which conditions can informal enterprise clusters
contribute to the generation of urban agglomeration economies? How can the quality of
agglomeration be measured?
Chapter Three has presented a first approach to the study of some of these issues in an
empirical setting. The availability of geo-coded data on formal and informal manufacturing
enterprises for the city of Cali, Colombia opened the possibility for the study of location aspects
of informal enterprises, such as the relative tendency of informal enterprises to cluster vis-à-vis
their formal counterparts of similar size. The chapter points to some interesting findings that
deserve further research, such as the fact that while a common logic drives the clustering
tendencies of small enterprises, it can operate in parallel in two different parts of the city.
Theoretical models specifically addressing the intra-metropolitan location of informal enterprises
would greatly enrich this line of research. These models can be nurtured by extending the
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literature on urban segregation (Feitosa et al., 2007) to the case of productive systems. On the
empirical front, the use of complementary data on households and occupations, as important
pieces of the puzzle of geographies of production (Scott, 1988), would greatly complement the
study of spatial segmentation and its consequences on different segments of the urban productive
system.
Chapter Four has offered a modified New Economic Geography Core-Periphery model where
formal and informal enterprises compete in consumer markets. This first approach to studying
the role of the informal sector in the context of location models has led to new insights on how
the presence of an informal sector can affect the location of the manufacturing informal sector
within a country. Specifically, the model has suggested that in a peripheral region, the
development of a manufacturing formal sector can be delayed by the presence of a large informal
sector offering a competitive alternative to formal goods. As agglomeration progresses, however,
informal sector competitiveness can indirectly foster formal manufacturing agglomeration, given
the increased sensitivity of formal enterprises to home market effects. Empirically testing these
predictions can constitute a step forward in this line of research. Along these lines, analyzing the
role of income inequality in connection to preferences for formal and informal goods is a
promising avenue for future research. Additionally, the informal sector can be included in
theoretical location models by exploring other types of linkages, such as formal-informal
productive linkages, or by considering the role of informal services in urban areas in developing
countries.
In Chapter Five, an effort was made to operationalize the concept of a heterogeneous informal
sector by proposing a measure of modernity based on the location of informal enterprises. This
measure was used to test empirically two competing views on the effects of subcontracting on
the size and composition of the informal sector. The results, perhaps not surprisingly in the face
of other empirical evidence, show that there is a positive and significant relationship between
formal sector subcontracting and informal sector outcomes in the most modern informal
activities. The main conclusion of this chapter is that subcontracting was not harmful to the
informal Indian manufacturing sector in the last two decades, but it did not considerably
influence its overall modernization either. The fact that the informal manufacturing sector in
India has not shown clear signs of modernization despite rapid economic growth presents itself
as an interesting puzzle for future research. Why are traditional informal activities becoming
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larger in certain industries and states? Is the extent of production linkages greatly constrained by
the informality status of enterprises? How can the growth of a dynamic small and medium
manufacturing sector be stimulated? A theory of structural change that considers a heterogeneous
informal sector can help in elaborating hypotheses in this respect.
Chapter Six has explored the effect of social influence and socio-economic composition on
the size of the urban informal sector. These questions are hard to analyze in the context of a neoclassical model with individuals that display the same preferences and act independently of each
other. Precisely, agent-based models stress the importance of heterogeneous preferences and
social influence, and consequently lend themselves to the study of these types of questions. The
agent-based model proposed in the chapter led to rather innovative findings that aid our
understanding of the incidence of informality in relation to the characteristics of different
contexts. In particular, in societies with moderate levels of social influence, a higher urbanization
rate and a larger informal sector can be expected, whereas a very high level of social influence
can actually deter the migration of rural workers towards urban areas. The type of model
presented in the chapter is better suited for studying the emergence of an urban informal sector
rather than the persistence or disappearance of it. An attractive avenue of research in this respect
is building agent-based models that incorporate different types of linkages between the formal
and informal sectors. With such models, interesting questions such as the effects of social
influence and networks on the decision to be and remain informal could be analyzed. These
efforts could be combined with the vibrant and growing literature on the use of agent-based
modeling for the study of cities (for a review see Batty, 2005).
All in all, this thesis has tried to integrate the study of different dimensions of the informal
economy, such as demand, location and productive linkages with existing research frameworks.
Even so, these efforts constitute only a first attempt towards integrating the informal economy
into the contemporary theoretical and empirical research on developing countries. Further study
of these dimensions using alternative methodologies and case studies is thus very much
welcome. More importantly, the study of some vital aspects not covered in this thesis remains
open for future research, including the role of informal services in urban areas and the
connection between distribution and informality.

Samenvatting (Summary in Dutch)
De informele economie voorziet in een aanzienlijk deel van stedelijke werkgelegenheid en
productie en is de meest dynamische bron van nieuwe stedelijke werkgelegenheid in veel
ontwikkelingslanden. Dit proefschrift onderzoekt de rol van de stedelijke informele economie in
ontwikkelingslanden vanuit twee invalshoeken: ten eerste, de locatie van informele economische
activiteiten, en ten tweede, de banden tussen de formele en informele sector en heterogeniteit van
de informele sector.
Met betrekking tot de eerste invalshoek poogt dit proefschrift iets te doen aan een bestaande
lacune binnen het onderzoek, tussen studies die de tijds- en ruimtelijke dimensie van
economische activiteit behandelen maar het bestaan van de informele sector negeren, en studies
die de tijds- en sectorale dimensie van informele activiteit behandelen maar juist de ruimtelijke
dimensie negeren. Hoofdstuk twee evalueert bestaande antwoorden op twee vragen: ten eerste,
kunnen agglomeratievoordelen ontstaan vanuit informele ondernemingen? En ten tweede,
kunnen agglomeratievoordelen ontstaan uit de wisselwerking tussen formele en informele
ondernemingen? Het hoofdstuk stelt dat de studie van agglomeratie-voordelen niet alleen moet
worden gedaan van uit het perspectief van de formele sector, waarbij verondersteld wordt dat
informele activiteit in een vacuüm plaatsvindt of dat 'trickle down' effecten altijd optreden. Het
stelt een aantal vragen met betrekking tot de studie van de complexe en veranderende stedelijke
geografie van productie met zowel formele als informele ondernemingen. Het hoofdstuk
introduceert ook het begrip “waardering van de agglomeratie kwaliteit” met betrekking tot het
opstellen van beleid voor steden in ontwikkelingslanden.
Hoofdstuk drie richt zich op twee onderzoeksvragen: Tonen formele en informele
ondernemingen verschillende clusteringspatronen? En is er een duidelijke ruimtelijke scheiding
tussen formele en informele productieactiviteit in de stad? Theoretische voorspellingen over de
intra-stedelijke vestigingspatronen van informele ondernemingen, afkomstig uit ruimtelijke
modellen en literatuur over de informele economie, worden getest met behulp van geografischgedefinieerde data op postcode niveau data voor formele en informele ondernemingen in het
grootstedelijk gebied van Cali, Colombia. Deze data wordt op twee complementaire manieren
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gebruikt. Eerst worden M-functies berekend om de mate van ruimtelijke clustering en coclustering te meten. De resulterende M-indexen op industrieniveau voor formele ondernemingen
van verschillende grootte en informele ondernemingen worden vergeleken. Ten tweede wordt de
ruimtelijke analyse over de verdeling van formele en informele ondernemingen gedaan door
middel van kernel dichtheid analyse en analyses van geografische spreiding van formele en
informele ondernemingen in geselecteerde clusters en co-clusters van industrieën. Met
betrekking tot de eerste onderzoeksvraag laten de resultaten zien dat dezelfde logica van
toepassing lijkt te zijn op clustering in verschillende industrieën voor formele en informele
ondernemingen van vergelijkbare grootte, maar in verschillende mate. Met betrekking tot de
tweede vraag laten de resultaten zien dat, terwijl er een gemeenschappelijke logica zit achter
clustering van kleine ondernemingen, deze tegelijkertijd kan optreden in twee verschillende
delen van de stad.
Hoofdstuk vier verandert de focus van locatie binnen steden naar locatie binnen landen. Dit
theoretische hoofdstuk past het algemene centrum-periferiemodel aan, waarin bedrijven bereid
zijn om hogere lonen te betalen in agglomeraties als dit hen in staat stelt de afstand tot hun
consumenten te verkleinen, te bezuinigen op transportkosten en schaalvoordelen van grotere
productievolumes te exploiteren. In het model kunnen formele en informele bedrijven
concurreren op consumentenmarkten, ervan uitgaande dat consumenten tot op zekere hoogte
bereid zijn formele goederen te vervangen door informele goederen. Het model wordt gebruikt
om te onderzoeken hoe de aanwezigheid van informele productieactiviteit de vestigingspatronen
van formele industriële activiteit kan veranderen. De resultaten suggereren dat de ontwikkeling
van een formele productiesector in een perifere regio kan worden vertraagd door de
aanwezigheid van een grote informele sector die een concurrerend alternatief biedt voor formele
goederen. Met het verder vorderen van agglomeratie kan concurrentievermogen van de informele
sector echter indirect de formele productie agglomeratie bevorderen, gezien de verhoogde
gevoeligheid van formele bedrijven voor thuismarkt-effecten.
Ten aanzien van de tweede invalshoek gaat het proefschrift uit van de consensus in de
hedendaagse literatuur over de noodzaak om verschillende segmenten te onderscheiden binnen
de informele sector. Dit deel van het proefschrift richt zich op een traditionele en moderne
classificatie op basis van kenmerken van informele ondernemingen. In tegenstelling tot de
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hedendaagse literatuur, opereerde de informele sector in de vroege dualistische modellen
voornamelijk als een op zichzelf staande sector, die diende als een spons om het overschot aan
arbeid in stedelijke gebieden op te nemen. In deze modellen werkt de stedelijke formele sector
als een aantrekkingskracht voor arbeiders uit rurale gebieden. Als zodanig kunnen dualistische
modellen het ontstaan van een stedelijke informele sector verklaren, en wel het bestaan van het
traditionele deel van de informele sector.
Hoofdstukken vijf en zes bestuderen verschillende aspecten die verband houden met
heterogeniteit van de informele sector. Hoofdstuk vijf contrasteert de stagnatie- en
moderniseringstheorieën over het effect van uitbesteding op de omvang en samenstelling van de
informele sector, door te kijken naar de relatieve moderniteit van activiteiten in de informele
sector. De stagnatietheorie stelt dat uitbesteding tegen de modernisering van de informele sector
werkt. De moderniseringstheorie daarentegen stelt dat uitbesteding bijdraagt aan de
modernisering van de informele sector. De voorspellingen van deze theorieën worden empirisch
getest met panel data technieken toegepast op data uit nationaal representatieve steekproeven van
formele en informele ondernemingen in India voor de periode 1995-2006. De empirische
resultaten geven aan dat de snelle groei van het traditionele segment van de informele sector niet
het gevolg is van de toegenomen uitbesteding door de formele industrie, en dat de groei van
uitbestedingen door de formele sector positief is gerelateerd aan de uitbreiding van de meest
moderne

informele

activiteiten.

Hoewel

deze

bevindingen

de

moderniseringstheorie

ondersteunen, heeft het moderniserende effect van uitbestedingen een vrij beperkt economische
belang, aangezien de meest moderne activiteiten in de informele sector slechts een klein deel
vormen van de totale informele werkgelegenheid in de Indiase industrie.
Hoofdstuk zes onderzoekt hoe sociale invloed de tendens van werknemers beïnvloedt om zich
te clusteren in steden, zelfs als de mogelijkheden om goed betaald werk in de formele sector te
vinden beperkt zijn. Het hoofdstuk presenteert een ‘agent-based’ rekenmodel waarin de
stedelijke informele sector werkt als een buffer waar rurale migranten enig inkomen kunnen
verdien, terwijl ze wachten op beter betaalde, formele banen. In het model ontstaat de stedelijke
informele sector als gevolg van ruraal-urbane migratiebeslissingen van heterogene agenten die
onderworpen zijn aan sociale invloed in de vorm van buurteffecten van verschillende sterktes.
De resultaten tonen dat gematigde waarden van sociale invloed de omvang van de informele
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sector neigen te versterken. Het op zichzelf staande effect van gematigde sociale invloed is groot,
daar het de omvang van de informele sector bijna verdubbeld. In het geval van sterke sociale
invloed blijven clusters van agenten in de rurale sector echter bestaan, en vormen deze een
aantrekkingskracht voor agenten die ofwel terug migreren van de stad naar het platteland of op
het platteland blijven. Toch kan het negatieve effect van een sterke sociale invloed worden
ontkracht door het positieve effect van de sociaaleconomische samenstelling.
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