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Abstract

Over the course of this dissertation, I will explore the market mechanisms through which
the unintended consequences of commodity booms in resource-oriented local labor markets
have been fostered by features of international trade, which has been intensified over the past
few decades. These features include offshoring, the presence of multinational companies,
and participation in global value chains. For this purpose, this dissertation explores the cases
of the mining and agricultural sectors in two major, resource-rich, emerging economies and
exploits the different sources of exogenous variation peculiar to these commodity sectors to
identify the mechanisms of trade in these sectors for contemporaneous and long-term local
economic development. The work is organized in four chapters and provides a wide range of
policy recommendations for resource-rich, developing economies to encourage a production

structure that is more consistent with long-term local economic development.

The first part of this dissertation comprises two chapters that explore the variation induced
by the expansion of the copper industry in Chile, the largest copper producer, during the
commodity price boom in the 2000s. The first chapter examines the heterogeneous economic
impacts between multinational companies and domestic firms on the characterization of the
long-term effects of a resource boom in local labor markets. On the side of firms, the empirical
evidence suggests that although the linkage effect of multinationals can be lower than that of
domestic firms due to offshoring, the local productivity spillovers induced by multinationals
are slightly higher than those induced by domestic firms. These productivity spillovers can
mitigate the productivity losses from crowding-out effects from the booming sector. Addi-
tionally, on the workers’ side, multinationals in the resource sector can affect the local econ-
omy by indirectly increasing housing rents via higher wages, which may imply lower, overall,

welfare gains from the resource boom in relation to domestic firms.

The second chapter analyzes the sectoral upgrading from low-processed mine copper to smelt-
ing and refined copper exports in Chile to estimate the local welfare and productivity gains
from industrial upgrading in local labor markets. This chapter uses spatial variation in the
relative importance between low-processed mine copper and smelting and refined copper
production, with two main objectives: first, to measure the role of resource endowment and
export competition in inducing industrial upgrading in the local labor markets; and second,
to estimate the local welfare and productivity gains from industrial upgrading. The results
suggest that the gains from this sectoral industrial upgrading in local labor markets are small

and largely concentrated in the primary segment of mineral extraction.

The last two chapters provide a different perspective by studying the different contexts and

12
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margins of adjustment of local areas to trade shocks to commodities. The third chapter ex-
amines the case of small-scale gold mining in the Peruvian Amazon to show how informal
forms of extractive industries, relative to formal activities, are fostered by international de-
mand shocks. For this purpose, this chapter estimates the heterogeneous effects of interna-
tional price shocks on the intensity of activity of formal, informal, and illegal, small-scale gold
producers. This chapter provides evidence that the differences in mining activity between il-
legal and legal producers disappear in the wake of high prices. The results suggest a rise in
the profitability of illegal mining relative to formal and informal gold mining during price

boomes.

Finally, the last chapter departs from the mining sector to analyze the extent to which in-
creases in market access lead to higher local economic development and growth in remote
places with low density and different degrees of specialization in agriculture. For this pur-
pose, following a market access approach, this chapter estimates the effects of urbanization
and road-infrastructure development on the structural transformation of rural villages in
Chile. The empirical strategy uses the spatial and temporal variation in urban growth and
road-infrastructure development to estimate the elasticities of access to urban markets by the
population as well as to the farm and non-farm employment of rural villages. The results
suggest important heterogeneity across rural areas, revealing that the growth of the non-farm
sector induced by market access is higher in locations with better conditions for agricultural

production.

13
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Introduction

“Show me your blood and your furrow; say to me: here I was scourged because a gem was
dull or because the earth failed to give up in time its tithe of corn or stone”.

Pablo Neruda, The Heights of Macchu Picchu (1966)

Since David Ricardo’s illustrations of the gains from trade derived from specialization and
comparative advantages (Ricardo, 1817), the literature in international economics has clearly
highlighted the gains from trade liberalization (Samuelson, 1939, 1962; Arkolakis, Costinot,
and Rodriguez-Clare, 2012).! Over the past few decades, this literature has emphasized that
when this trade considers features of the structure of production of the global economy that
have intensified during the so-called globalization 3.0 (Baldwin and Gonzalez-Lopez, 2015),
such as trade in intermediate inputs (Broda and Weinstein, 2006; Amiti and Konings, 2007;
Caliendo and Parro, 2015; Caliendo et al., 2018; Caliendo, Dvorkin, and Parro, 2019), firm
heterogeneity (Pavcnik, 2002; Melitz, 2003; Bernard et al., 2003, 2007; Bernard, Redding, and
Schott, 2007; Helpman, Marin, and Verdier, 2008; Melitz and Redding, 2014; Melitz and Read-
ing, 2015; Gaubert and Itskhoki, 2021), global value chains (Antras and Helpman, 2004; Gross-
man and Helpman, 2005; Antras and Chor, 2013; Antras, Fort, and Tintelnot, 2017; Antras and
de Gortari, 2020; Antras, 2020), and production networks (Bernard, Moxnes, and Saito, 2019;

Bernard et al., 2022), these gains tend to be even larger.

The gains derived from specialization in exploiting comparative advantages between dissim-
ilar countries or regions (Dornbusch, Fisher, and Samuelson, 1977; Wilson, 1980; Deardortf,
1980; Eaton and Kortum, 2002), as well as the gains derived from exploiting economies of
scale between more similar counterparts (Krugman, 1991b; Krugman and Venables, 1995;
Redding and Venables, 2004), are the core of modern theories of spatial economics (Arko-
lakis, Costinot, and Rodriguez-Clare, 2012; Costinot and Donaldson, 2012; Costinot, Donald-
son, and Komunjer, 2012; Costinot and Rodriguez-Clare, 2014). The state of the art of this
literature suggest that even if we consider a situation in which the production and trade in
goods is done by many heterogeneous firms that require a large variety of inputs, with com-
plex buyer-supplier relationships, engaged in global production networks, we can say that the
welfare and productivity gains from trade may remain and indeed become larger, even in less-
competitive environments (Arkolakis et al., 2019). The channels through which these gains are

materialized vary, including specialization gains from the division of labor (Rodriguez-Clare,

1Some remarkable causal empirical evidence of this is the case of Japan (Bernhofen and Brown, 2004, 2005),
the US (Irwin, 2009), and Spain (Carrasco-Gallego, 2012).
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1996b), product variety (Broda and Weinstein, 2006), technological spillovers, and financial
access (Manova, 2013), among the many mechanisms that have enriched the literature and
that ultimately imply higher competition, a lower price of final goods, and higher consumer

welfare.

The literature on gains from trade, however, is also clear in pointing out that these gains are
not equally distributed, neither between countries (Krugman, 1991b; Krugman and Venables,
1995; Redding and Venables, 2004) nor within countries (Fujita, Krugman, and Venables, 1999;
Allen and Arkolakis, 2014; Fajgelbaum and Khandelwal, 2016). On the one hand, the Ricar-
dian logic suggests that in part, these unequal gains from trade arise from the simple fact that
countries and regions specialize in the production of different types of goods and services,
with different factor intensities and different externalities (Eaton and Kortum, 2002). On the
other hand, the New Trade Literature/New Economic Geography suggest that these differ-
ences can also emerge from the increasing returns to scale from the geographical agglomera-
tion of workers and firms (Krugman, 1980, 1991b, 1995, 1998; Krugman and Venables, 1995;
Baldwin et al., 2003). The theoretical formalization of the mechanisms through which these
unequal geographical patterns of specialization emerge and its implications for productivity
and welfare motivated a large empirical body of literature in an attempt to deepen our under-
standing of these mechanisms and to identify those patterns (Ciccone and Hall, 1996; Davis
and Weinstein, 1999, 2003, 2008; Duranton and Overman, 2005; Amiti and Cameron, 2007;
Redding, 2010; Costinot et al., 2019; Adao, Arkolakis, and Esposito, 2020; Donaldson, 2022).2

In particular, a well established and foundational result of the so-called New Economic Ge-
ography, that tends to emphasize the role of economies of scale for the gains from trade, is
that trade may induce a core-periphery pattern of development and specialization of regions
in a productive (e.g., manufacturing) versus unproductive (e.g., agricultural) sector, even for
locations that start with symmetric characteristics (Krugman, 1991b). Moreover, given that
indeed locations start with initial conditions that are highly unequal (Sachs and Warner, 1999;
Gallup, Sachs, and Mellinger, 1999; Acemoglu, Johnson, and Robinson, 2001, 2002; Beakley
and Lin, 2012), and that trade tends to reinforce those patterns (Krugman, 1991a,b; Krugman
and Venables, 1995; Allen and Donaldson, 2022a,b), it becomes critical to consider both the
role of resource endowments and the local agglomeration in the study of the economic impli-
cations of trade in commodities, particularly the long-term and within-country productivity

and welfare consequences of such a pattern of specialization.

2However, despite their multiple rich insights, more recently, these formulations of the so-called New Trade
Theory/New Economic Geography have been shown to be isomorphic and quantitatively compatible with Ri-
cardian theories, obeying more general patterns of gravity trade, with similar welfare implications (Arkolakis,
Costinot, and Rodriguez-Clare, 2012; Allen and Arkolakis, 2014; Allen, Arkolakis, and Takahashi, 2020).
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1.1 Resource Endowments, the Pattern of Trade, and De-Industrialization

The understanding of the implications of the resource endowments driving these unequal
trade patterns has been emphasized in the trade literature at least since the contributions of
the factor-content theories of trade.> A notable result in this regard, known as the Hecksher-
Ohlin-Vanek theorem, establishes that countries tend to specialize in those goods that use the
factors of production with which they are abundantly endowed (Vanek, 1963, 1968; Romalis,
2004). This occurs through a mechanism of adjustment, stated in the Rybczynski theorem,
through which an increase in the endowment of a factor leads to a more than proportional
increase in the production of the good that intensively uses that factor and a decline in other
tradable goods (Rybczynski, 1955). The Rybczynski theorem set the foundations for the de-
industrialization hypothesis by presenting the conditions under which a resource boom in the
form of an increase in the endowments of a factor (e.g., natural resources) would eventually

lead to a decline in manufacturing output.*

A remarkable work that was inspired by the theories of the factor content of trade, which is
central to the contributions of this dissertation, is the seminal study by James Corden and
Peter Neary (Corden and Neary, 1982), entitled, “Booming Sector and De-Industrialization in a
Small Open Economy.” In an enlightening work, Corden and Neary formalized the mecha-
nisms of the Dutch disease that were an important concern at the time, as discussed in a 1977
article in The Economist (Corden, 1984). They established a theory by which specialization in
trade in primary commodities may have unintended consequences as a development strat-
egy (Corden, 1984; Neary, 1988). The authors went further to examine the implications of
factor abundance as stated in the Rybczynski theorem to establish the mechanisms through
which the crowding out of the manufacturing sector due to a resource boom induced a loss

of productivity in the long-term, which became evident during a bust period.

Corden and Neary use the Heckscher-Ohlin framework to establish the mechanisms of the

3Eli Hecksher and Bertil Ohlin built the foundations for a theory of comparative advantages with factor
endowments that challenged the predominant Ricardian view at the time (Jones, 1965; Deardorff, 1982). In
particular, they provided novel insights into the pattern of trade and its general-equilibrium implications.

“However, at that stage, this does not necessarily imply a decline in manufacturing productivity, which in the
end determines if this crowding-out effect is positive or negative for the aggregate economy (Corden and Neary,
1982). Furthermore, the Hecksher-Ohlin framework presents another novel, and more controversial, insight that
will inform the debate and subsequent work on the long-term impacts of the resource sector, namely, the factor-
price equalization (Trefler, 1993). This implies that even if countries engage in the production of very different
goods based on their factor endowments and comparative advantages due to the specialization effect, trade will
induce price equalization on the factors used in the production of final goods, as the prices of similar final goods
will also equalize due to free trade. The theories of the factor content of trade had major policy implications,
particularly by fostering the current pattern of trade, as they implied that countries would eventually catch up
in terms of economic prosperity.
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unsustainable, long-term, economic development induced by a commodity boom; unsustain-
able in the sense that the trade is not consistent with long-term economic development. These
mechanisms of the negative, unintended consequences of specialization in the resource sec-
tor are specifically modeled through a resource movement and spending effect. The resource
movement mechanism establishes that a booming sector will draw resources-labor-from other
tradable sectors such as manufacturing, and that this crowding-out effect will induce a loss of
productivity in the long term. The spending effect is a result of the appreciation of a local cur-
rency due to the massive inflow of foreign currency associated with a growth in exports from
a booming sector, which will also negatively impact the manufacturing sector by lowering

export-revenues and increasing the costs of imported, intermediate inputs.

The implications of this theory of the de-industrialization that is induced by a booming sector
were vast, at a time when resource economics was much more in the mainstream.”® Corden
and Neary’s study led to a whole new literature, commonly known as “Dutch Disease eco-
nomics” (Bruno and Sachs, 1982; Corden, 1984; Krugman, 1987; Brunstad and Dyrstad, 1997;
Caselli and Michaels, 2015; Venables, 2016), and induced a radical, notorious change of per-
spective in terms of economic theory, empirics, and policy design that departed from the
predominantly positive view of commodity specialization that had previously been implied
by the Ricardian and factor content of trade theories. Since then, the formalization of these
negative effects from the resource sector in Corden and Neary’s study, the literature on the
effects of commodity specialization has experienced considerable growth (Bruno and Sachs,
1982; Corden, 1984; van Wijnbergen, 1984; Neary and van Wijnbergen, 1986; Krugman, 1987;
Auty, 1993, 1997; Davis, 1995; Karl, 1997; Rodriguez and Sachs, 1999; Sachs and Warner, 1999,
2001; Torvik, 2001; Black, McKinnish, and Sanders, 2005; Humphreys, Sachs, and Stiglitz,
2007; Lederman and Maloney, 2007; Van der Ploeg, 2011; Aragon and Rud, 2013; Caselli and
Michaels, 2015; Bjernland and Thorsrud, 2015; Feyrer, Mansur, and Sacerdote, 2017; Allcott
and Keniston, 2018).

Corden and Neary’s study, however, was among the first to formalize the mechanisms through
which productivity was affected by the crowding out of manufacturing industries during a
resource boom. The study therefore significantly contributed to our understanding of the
implications of commodity specialization for long-term economic development. This study

SHowever, economists’ focus at the time was more associated with resource depletion (Hotelling, 1931; Das-
gupta and Heal, 1974; Solow, 1974, 1986; Dasgupta, Eastwood, and Heal, 1978; Dasgupta and Heal, 1979; Dixit,
Hammond, and Hoel, 1980; Lewis and Schmalensee, 1980; Pindyck, 1980; Stiglitz and Dasgupta, 1982) than with
the implications of commodity specialization for economic development.

®Nonetheless, the short- and long-run economic implications of commodity specialization were already a
major concern for many developing countries, particularly for Latin American economists who relied on insights
from the Hecksher-Ohlin theories (Singer, 1950; Prebisch, 1950).
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opened the door not only for macro-economists concerned with exchange rates and aggre-
gate productivity, but also for micro- and development economists attempting to identify the
existence of such crowding-out effects and loss of productivity at the firm level. A specific
mechanism through which this process of loss of productivity induced by the crowding out
of other tradable sectors occurs is by a loss of learning-by-doing (Arrow, 1962). That is, the
long-term, potential, sectoral productivity losses that are a consequence of the crowding out
of manufacturing industries during a short-term resource boom and that become visible after

the booming period.

The contributions of the Dutch disease economics led to an influential body of literature on
the resource curse, as it opened the door to the counter-intuitive but plausible result that com-
modity booms can negatively impact resource-dependent economies in the long-term (Sachs
and Warner, 1999, 2001; Atkinson and Hamilton, 2003; Van der Ploeg, 2011; Venables, 2016).
Over the following decades, these theories expanded furthermore from the mechanisms of
the Dutch disease to a multi-dimension of outcomes that were first explored in studies by Auty
(1993, 1997, 2001b,a); Bruno and Sachs (1982); Rodriguez and Sachs (1999); Sachs and Warner
(1999, 2001). That helped to develop the basis for the concept of the resource curse and the

theories of unsustainable development in resource-rich economies.”

The main concern for development economists who were influenced by the theories of the
Dutch disease was, arguably, the study of the consequences of commodity booms for the in-
dustrialization of resource-rich developing countries. This is still relevant today, even with
the growing importance of trade in services and vertical specialization, particularly because
the Dutch disease mechanisms are not specific to the manufacturing sector but apply to the
tradable sector generally, which can include services (Faber and Gaubert, 2019). Moreover,
the mechanisms are not specific to a final-good industry but can also be generalized to an
activity within a value chain.® Nevertheless, the within-country geography of these mech-
anisms was not explored until much more recently, in the remarkable study by Allcott and
Keniston (2018) that laid the foundation for the first chapter of this dissertation.

"However, the resource curse hypothesis, as well as the idea of sustainable development in resource-rich
economies, is usually used to describe a more general case than the economic theory built on Corden and
Neary’s study suggests, by encompassing multiple dimensions such as rent-seeking behavior (Baland and Fran-
cois, 2000), corruption (Battacharyya and Hodler, 2010), conflict (Brunnschweiler and Bulte, 2008; Dube and
Vargas, 2013), and institutions (Mehlum, Moene, and Ragnar, 2006a,b), among others (Auty, 1993).

8This de-industrialization hypothesis motivated an important body of literature, as early development
economists conceptualized it as a type of development trap in the production of commodities.
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1.2 A Subnational Approach to the De-Industrialization Hypothesis

Going back to the role of geography, and in particular the within country geography. Al-
though modern theories of spatial economics that incorporate both increasing returns to scale
and comparative advantages are informative of the within-country geography of trade im-
pacts, they lack a key distinctive feature of the resource sector: the dynamics associated with
resource booms and busts. More precisely, although the margins of adjustment to shocks are
equivalent among the different theories, i.e., the inter-sectoral and inter-regional movements
of labor and capital that induce the core-periphery pattern of development, the mechanisms
that induce those adjustments are different.” To better understand these margins of adjust-
ments of labor markets within a country in response to a resource boom and bust it is nec-
essary to first describe the intuition behind the framework of local labor market responses to
productivity shocks.!”

The stylized view of local labor markets described in Moretti (2010a), building on earlier
work on regional differences under spatial equilibrium (Rosen, 1979; Roback, 1982; Glaeser
and Gottlieb, 2008, 2009), predominates in the literature on the (Kline, 2010; Busso, Gregory,
and Kline, 2013; Kline and Moretti, 2013, 2014a,b; Fajgelbaum and Gaubert, 2020).11 The key
underlying intuition in Moretti’s study on local labor markets was established using a static,
simple framework, with two spatial units (e.g., local labor markets or cities), with symmet-
ric characteristics, constant returns to scale for production with labor and capital, but dif-
ferences in the endowment of amenities across locations. Real wage differences, therefore,
would be driven by how workers respond to amenities and local productivity shocks. This
led to an insightful characterization of the possible effects of a shock on a local labor market,
and the relative effects with respect to other local labor markets. The adjustments of local la-
bor markets to productivity shocks occur through restrictions on workers” mobility based on
their idiosyncratic tastes. This implies that even under the spatial-equilibrium assumption, as
in Roback (1982), real-wage differences will remain, given that workers’ idiosyncratic tastes
induce imperfect mobility between local labor markets that maps into differences in social

9These margins of adjustment of the general-equilibrium effects of local productivity shocks are a feature

of the modern theories of spatial economics that incorporate elements of the New Economic Geography in a
quantitative framework, such as monopolistic competition and increasing returns to scale (Allen and Arkolakis,
2015; Redding and Rossi-Hansberg, 2017), but are difficult to empirically identify (Hornbeck and Moretti, 2022;
Adao, Arkolakis, and Esposito, 2020).

10This question has gained increasing attention over the past few decades (Topel, 1986; Bartik, 1991; Moretti,
2010a,b; Hornbeck and Moretti, 2022; Adado, Arkolakis, and Esposito, 2020), with particular contributions for the
case of productivity shocks from the resource sector (Marchand and Weber, 2018; Bartik et al., 2019).

Moretti’s study was especially insightful in dealing with idiosyncratic workers’ tastes that led to interesting
welfare implications (Kline and Moretti, 2014b), later generalized to other settings (Monte, Redding, and Rossi-
Hansberg, 2018).
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welfare between locations.!?

It was not until much more recently, however, that this better understanding of the within-
country geography responses to productivity shocks was linked to the mechanisms of the
Dutch disease in Allcott and Keniston’s (2018) insightful study on both theory and empirics,
under the title, “Dutch Disease or Agglomeration? The Local Economic Effects of Natural Resource
Booms in Modern America.” Allcott and Keniston (2018) characterize the mechanisms of the lo-
cal Dutch disease by adapting Moretti’s (2010a) setting to a comparison of three static equilib-
rium points for a resource sector, dynamic agglomeration externalities, and learning-by-doing.
Specifically, they formalize the local equivalent to resource movement and spending effects. These
are the crowding out of tradable industries at the local level and a rise in local prices due to a
shock to wages in the resource sector, respectively. The two mechanisms together may induce
a loss of long-term productivity and social welfare following the booming period. Although
Allcott and Keniston (2018) reject the local Dutch disease hypothesis based on data spanning
almost half a decade on the US oil and gas sectors, developing countries’” peculiarities, partic-
ularly in the Latin American context, present a remarkable opportunity to test these theories.

The reason that Allcott and Keniston (2018) do not find evidence to support the local Dutch
disease hypothesis is likely to do with a consideration of missing channels that might mask
the crowding-out of manufacturing firms and consequently the loss of productivity and social
welfare. In particular, there are three key related elements that are explored in the first chapter
of this dissertation: the role of local productive linkages (endogenous agglomeration of firms
supplying the resource sector), multinational companies (MNCs), and local amenities. First,
and highly relevant, is the consideration of local productive linkages, i.e., an intermediate
sector. This has been highlighted in other studies, such as Aragon and Rud (2013) for the
case of gold mining in Peru, as a potential reason for the observed positive effects of the
resource sector on a local economy. However, it has not been explicitly accounted for in
theory and empirics. This is important because policy makers in the resource sector tend to
attach relevance to this mechanism as a way of fostering a process of resource-driven growth
and economic development (Farooki and Kaplinsky, 2014; Korinek, 2020).

Second, and related to the consideration of productive linkages, are firms” ownership and
strategies in the resource sector; in particular, sourcing strategies that will determine the size
and scope of local productive linkages from the resource sector and, consequently, the within-
and cross-sectoral productivity spillovers from a resource boom and bust. This has been par-

ticularly emphasized in the literature on economic geography, and has led to the controversial

12This implies that real-wage differences are consistent with the equalization of workers’ utilities across loca-
tions (Moretti, 2010a, 2013).
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promotion of local-content policies, i.e., policies that require firms to source a share of their in-
puts locally, especially in the resource sector (Korinek, 2020; Atienza, Arias, and Lufin, 2020).
The concentration of production in MNCs is a characteristic feature of the resource sector
that is usually neglected in the economic literature on the local consequences of a resource
boom and bust. The idea is that research on multinational firms” boundaries suggests that
MNCs are more likely to offshore some of their inputs, or engage in arms-length strategies
by establishing special supply arrangements that make them more productive than domestic
firms, but simultaneously more likely to induce an enclave-type scenario (Arias, Atienza, and
Cademartori, 2014).13

Finally, there is another, important, missing element in this literature that is explored in this
dissertation, which is key in Moretti’s (2010a) study on local labor markets and has been cen-
tral to these theories since Roback (1982) study on spatial equilibrium: the role of amenities,
which, in the context of the resource sector, are expected to be highly correlated with a re-
source boom and highly relevant.!* This is because extractive industries might generate some
form of negative externalities, such as environmental pollution, or the visible, negative effects
related to living near an extraction site. On the other hand, firms in the resource sector can
invest in local public goods to attract workers (Méndez-Chacén and Van Patten, 2022) directly
via donations and local investments, or indirectly via fiscal windfalls. Moreover, these effects
can be heterogeneous among domestic and MNCs in the resource sector. These two elements
are central to the understanding of the resource movement and spending effect and, as I will show
in the first chapter of this dissertation, provide a better picture of the impacts of the resource

sector, determining the long-term equilibrium.

1.3 Local Productive Linkages, the Cluster and the Enclave

As the economics of the resource sector reverts to the mainstream due to rising commodity
prices, this debate requires a much more deep conceptualization in the light of other, impor-
tant, literature. In particular, the role of productive linkages is usually not well developed
within the literature on the local economic impacts of the resource sector, especially its impli-
cations for the understanding of the general-equilibrium effects of the resource sector. Nev-
ertheless, there has been a rich and informative debate on its relevance to the understanding

of the impacts of the resource sector, informed by qualitative research and case studies (Auty,

13Because MNCs are more intensive in the use of intermediate inputs than domestic firms but at the same time
their offshore a larger share of those inputs in comparison to domestic firms (Rodriguez-Clare, 1996a).

14 As Corden and Neary (1982) suggested, the resource sector tends to be capital-intensive and, consequently,
the resource movement effect is likely to be negligible. Contrarily, it is expected that most of the adjustments occur
through the spending effect.
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1993; Morris, Kaplinsky, and Kaplan, 2012; Aragon and Rud, 2013; Arias, Atienza, and Cade-
martori, 2014; Phelps, Atienza, and Arias, 2015; Atienza, Lufin, and Soto, 2019).15 To obtain a
proper understanding of the market mechanisms underlying the implications of productive
linkages for a resource boom in local labor markets, however, we need first to explicitly ac-
count for an intermediate sector in the modeling of the effects of a commodity boom, in both
theory and empirics.

An appropriate consideration of local productive linkages provides a fundamentally different
perspective on the size of the scale economies in each sector, as well as their cross-sectoral pro-
ductivity spillovers. In particular, considering an intermediate sector allows the possibility of
an externality in production that arises from the number of firms producing different input
varieties in an economy. This implies productivity gains that are more than proportional to
the use of factors of production and are an increasing function of the mass of input varieties
(Ethier, 1982). A direct consequence of the existence of such externalities is a better under-
standing of the market conditions that give rise to a cluster or industrial district, i.e., a spatial
agglomeration of firms within a specific sector (Krugman and Venables, 1995; Rodriguez-
Clare, 1996b), as well to its opposite concept of enclave, i.e., sectors with low linkage creation
in the local economy (Weisskoff and Wolff, 1977; Morris, Kaplinsky, and Kaplan, 2012; Arias,
Atienza, and Cademartori, 2014).

The conceptual distinction and identification of these two extremes of market structure in
production, namely, the cluster and enclave, as well as many intermediate notions of firm’s ag-
glomeration that have emerged in the literature, is a vast research area that has been especially
important for the resource sector (Arias, Atienza, and Cademartori, 2014). This literature has
provided a wide scope of insights from different fields, specially within economic geography
and international business (Porter, 1990; Markusen, 1996; Gray, Golob, and Markusen, 1996;
Gordon and McCann, 2000; Martin and Sunley, 2003; Bathelt, Malmberg, and Maskell, 2004;
Bathelt, 2009; Phelps, 2008; Cruz and Teixeira, 2010), with particularly insightful applications
for the mining sector (Phelps, 2008; Arias, Atienza, and Cademartori, 2014; Phelps, Atienza,
and Arias, 2015).

As I will demonstrate in the first and main chapter of this dissertation, this ability of the
resource sector to induce industrial agglomeration through local productive linkages is highly
relevant to understanding the impacts of a resource boom. This is because it will determine
the extent to which a resource boom can have positive, long-term effects on the local economy
by offsetting the crowding out of manufacturing industries that are not linked to the resource

sector and, consequently, limiting the loss of productivity caused by Dutch disease effects at

15More generally, as a source of development strategy in emerging economies (Hirschman, 1958).
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the local level. However, to properly understand the limitations of the linkage approach, we
must consider features that may hinder development strategies that rely on linkage formation
with a booming sector. Moreover, it is at this point that the role of foreign investment becomes
a relevant feature to characterize these impacts, particularly how these investments respond
to the local conditions of agglomeration by fostering or discouraging the formation of local
productive linkages (Rodriguez-Clare, 1996a; Alfaro and Rodriguez-Clare, 2004).

1.4 Implications of Multinationals, Vertical Integration, and Offshoring

Among the first formalizations of the implications of MNCs and linkage creation for eco-
nomic development is Rodriguez-Clare (1996a), which builds on Markusen (1984); Helpman
(1984) and Ethier (1986), among others. The author considers sectoral differences in increas-
ing returns to scale, as suggested by Ethier (1982), and by adding and intermediate sector and
differentiating a final good sector with MNCs from a sector without MNCs in relation to the
possibility of offshoring, he set the conditions fo an enclave equilibrium.'®. The existence of
an enclave equilibrium arises in situations in which MNCs are more likely to offshore inter-
mediate inputs than domestic firms. This implies lower productivity gains from increasing
returns to scale from this sector, and therefore, a shallow division of labor, compared to an

equilibrium in which a sector purchases a considerable amount of its intermediates locally.'”

The idea that an enclave equilibrium is possible in a market with increasing returns to scale,
intermediate goods, and MNCs is a remarkable result. However, Alfaro and Rodriguez-Clare
(2004) do not find empirical evidence in favor of such an equilibrium. This is because MNCs
tend to be more capital-intensive than domestic firms; although they may consume a lower
absolute amount of intermediate goods, they are also more intensive in terms of intermedi-
ate inputs per units of labor used, inducing higher productivity spillovers (Rodriguez-Clare,
1996a). Notwithstanding, given that a resource sector is not only capital-intensive but also
tends to be concentrated with MNCs, it would be more plausible to find conditions for an
enclave equilibrium, as suggested by economic geographers in a growing strand of literature
commonly known as the “dark side” of economic geography (Arias, Atienza, and Cademar-
tori, 2014), specially considering the post-booming implications during a resource bust.

An important contribution that revolutionized how an examination of the role of MNCs

16This is supported by several case studies in the field of economic geography (Girvan, 1970; Weisskoff and
Wolff, 1977; Girvan, 2005; Phelps, 2008; Phelps, Atienza, and Arias, 2015)

7Rodriguez-Clare (1996b) is particularly novel at suggesting that this shallow division of labor is linked to
capital accumulation, while Rodriguez-Clare (1996a) is more specific in linking this to the presence of MNCs.
This is because the love-for-inputs effect is lower for sectors that are less intensive in the use of intermediate inputs
(Ethier, 1982).

23



Introduction Soto-Diaz, J.

in an economy is approached is Melitz (2003). This study changed the perspective from
inter-sectoral heterogeneity, such as explored in earlier work, including Krugman'’s, to intra-
sectoral, firm-level heterogeneity (Pavcnik, 2002). This changed the view of the theory of
the firm (Antras, 2016), leading to new mechanisms and results that consistently embraced
the stylized facts of the theory of the firm, such as large heterogeneity, high entry and exit
turnover, and persistence (Ericson and Pakes, 1995; Bartelsman and Doms, 2000; Foster, Halti-
wanger, and Syverson, 2008). This new approach to this question turned out to be very useful,
particularly to modeling and empirically testing these mechanisms; moreover, as firm-level
data became more openly available, this led to new insightful contributions (Grossman and
Helpman, 2002, 2005; Antras, 2003; Helpman, Melitz, and Yeaple, 2004; Helpman, 2006; Gross-
man and Rossi-Hansberg, 2008; Ramondo and Rodriguez-Clare, 2013).

The new literature on the theory of the firm also departs, to some extent, from Rodriguez-
Clare’s (1996a) early contribution by making the decision of becoming a multinational en-
dogenous to the firm, particularly the idea that a multinational firm’s boundaries are defined
by the intensity of use of the intermediate inputs that the firm can outsource, which deter-
mines the extent to which the company will choose a strategy of vertical integration or arms-
length (Nunn and Trefler, 2008).18 This new literature better understand the role of MNCs in
the economy, for which previous evidence was mixed (Aitken and Harrison, 1999; Gorg and
Greenaway, 2004; Javorcik, 2004)." However, this literature tends to be more distant from
that on agglomeration spillovers, despite the similarities in how these effects are modeled
(Kline and Moretti, 2014a; Greenstone, Hornbeck, and Moretti, 2016, Hornbeck and Moretti,
2022).

The better understanding of multinationals” outsourcing and vertical-integration decisions
has provided key insights into the implications of these firms’ strategies for labor markets,
between-countries (Grossman, 2004), and more recently within-countries. This new strand of
literature is more focus on the implications of the reallocation of activities due to increasing
offshoring for local labor markets, in particular, the consequences of the substitution of local
intermediates and final goods as a result of import competition. The evidence in this regard is
mixed and relies heavily on the China shock as a source of identification (Author, Dorn, and
Hanson, 2013; Autor, Dorn, and Hanson, 2013; Autor et al., 2015; Autor, Dorn, and Hanson,
2016, 2020). This is the massive reallocation of activities from US to China since the 1990’s and

18This is to be viewed against the particularly appealing stochastic formulation of firm-level, idiosyncratic,
productivity shocks that are characteristic of the studies that followed Melitz (2003).

YBut more recently, it points toward positive effects (Alfaro-Urefia, Manelici, and Vasquez, 2019, 2021), high-
lighting this intra-sectoral heterogeneity (Crescenzi, Gagliardi, and lammarino, 2015; Crescenzi and Gagliardi,
2018).
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later accession to the World Trade Organization (WTO).

Remarkably, not much evidence is available in activities that are specifically linked to the re-
source sector on the strategies and economic consequences for local labor markets of this mas-
sive reallocation of activities due to the China shock. This is a key issue, considering that the
same shock trend is correlated with the historic commodity-price boom experienced world-
wide during the 2000s. This issue is explicitly addressed in the second chapter of this disser-
tation, for the case of the copper industry in Chile, the largest copper producer.?’ The impli-
cations of this massive shock to mineral prices for local labor markets and overall strategies
of resource-based economic development for commodity producers are vast and has gained
increasing attention over the past few years along other relevant dimensions. In particular
for commodity producers, and specially local labor markets, competition in the downstream
segments of the value chain in international markets and the opportunity cost of moving from
extractive industries with large comparative advantages create a situation of lock-in in these
industries (Atienza, Lufin, and Soto, 2019), without much room for industrial policy, except
for the upstream activities of these value chains (Korinek, 2020).

1.5 Productivity and Amenity Advantages of Locations

Other channels that are especially important for remote resource-oriented locations are their
productivity and amenity advantages/disadvantages. The amenity channel, in particular, has
been less explored in the economic theory of the impacts of the resource sector, despite a large
body of empirical literature documenting its relevance for local labor markets (Blomquist,
Berger, and Hoehn, 1988; Beeson and Eberts, 1989; Glaeser, Kolko, and Saiz, 2001; Rosenthal
and Strange, 2001; Gabriel and Rosenthal, 2004; Albouy, 2008, 2016; Albouy, Leibovici, and
Warman, 2013; Chen and Rosenthal, 2008). This channel can also be key in determining the
formation of an enclave equilibrium, as locations that are close to resource-extraction sites
tend to be remote and to have a low endowment of amenities, reducing the probability that
workers and firms move to these areas in response to a resource boom. More generally, as
has been established since the work of Sherwin Rosen (1979) and Jennifer Roback (1982), and
later contributions by Glaeser and Gottlieb (2009) and Moretti (2010a), amenities can have an
effect via wages and rents, affecting workers’ responses to a productivity shock in a given

local labor market.

The extent to which these amenities respond endogenously to the same productivity shock to
the resource sector can lead to completely different predictions to those suggested by Allcott

2Copper is an important commodity for different supply chains and key for energy transition, along with
other critical minerals and metals, such as silver, lithium, cobalt, and gallium.
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and Keniston (2018). In the first chapter of this dissertation, I precisely explore this issue and
show that the implications for welfare from a resource boom and bust are substantially am-
plified by this effect. Empirical data support the importance of the amenity channel. This is
because local prices, captured by housing rents, tend to be more elastic than wages to the de-
mand induced by a productivity shock in the resource sector. To the extent that these ameni-
ties are negatively correlated with the resource boom, this induces limited, real-wage gains
in resource-oriented locations. This is relevant because extractive industries that are linked to
the resource sector tend to have negative externalities in the form of environmental impacts,
which implies that, indeed, local amenities tends to be negatively correlated with the size of

this sector.

However, these mechanisms also operate through first- and second-nature productivity ad-
vantages of locations. With particular reference to the second-nature geography, these can
evolve over time through urbanization and localization economies; i.e., cross-sectoral and within-
sector productivity gains from economies of scale derived from the agglomeration of firms
and workers.?! The literature on the micro-foundations and empirical identification of these
agglomeration externalities is vast and robust (Ciccone and Hall, 1996; Combes, Duranton,
and Gobillon, 2011; Combes, Démurger, and Li, 2015; Moretti, 2004; Duranton and Puga,
2004; Duranton, 2014, 2016; Glaeser and Mare, 2001; Glaeser and Gottlieb, 2009; De La Roca
and Puga, 2017). The identification and disentangling of these productivity and amenity fun-
damentals is challenging. The first two chapters of this dissertation takes advantage, however,
of exogenous features of the resource sector that allow these forces to be captured in the data.

1.6 The Strategy of Local Economic Development in Resource-Oriented
Regions

Taking all these arguments into consideration, the questions about the economic impacts from
the resource sector raise a critical concern for commodity producers about the effectiveness
of development strategies that rely on the resource sector as a source of long-term economic
growth and development. This is particularly true in the context of increasing fragmentation
of production and participation in global value chains. A consideration of the within-country
geography of these effects is especially important, given the coordination problems that may

arise in the design of development strategies that balance national and sub-national interests

2 Learning-by-doing, meanwhile, is incorporated in Allcott and Keniston’s (2018) framework. Notwithstand-
ing, this is added indistinctly from localization economies, and modeling this more properly within a framework
of heterogeneous firms remains future research work. The first chapter of this dissertation, however, incorporate
endogenous contemporaneous agglomeration of —intermediate— firms in addition to the dynamic effects from
Allcott and Keniston (2018).
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(Lufin and Soto-Diaz, 2022). This is a fundamental concern underlying the design and im-
plementation of place-based policies (Barca, McCann, and Rodriguez-Pose, 2012; Busso, Gre-
gory, and Kline, 2013; Neumark and Simpson, 2015; Kline and Moretti, 2014a,b). Particularly,
a conflict arises because the gains from trade in commodities have an implicit cost associ-
ated with reinforcing the core-periphery pattern that may lock-in the future development of
regions highly specialized in the production of commodities. Consequently, measuring the
intranational implications of these trade patters is key for the design of development strate-
gies, both at the national and sub-national levels. To properly address these issues, we must
have a proper understanding of policy tools that promote within-sector and cross-sectoral

scale economies in local labor markets.

1.6.1 The Space for Industrial Policy

The new insights into the theory of the firm have informed the debate on industrial poli-
cies, i.e., policies that aim to exploit within-sector scale economies. Despite the fact that the
evidence on the effectiveness of these policies is mixed, pointing out difficulties in the imple-
mentation and limited potential gains, the discussion has arisen again in recent years (Aigin-
ger and Rodrik, 2000; Liu, 2019; Bartelme et al., 2019). This debate points toward a more
intelligent and pertinent type of industrial policy in the era of global value chains that takes
advantage of the fragmentation of production to exploit scale economies from participation
in international trade (World Bank, 2019; Liu, 2019). More precisely, policies that foster the
formation of scale economies can be much more easily implemented when they are directed
at specific parts or components rather than at a whole product or sector. The large fall in
transport and trade costs experienced during the past few decades, together with the vertical
specialization in a specific, narrow, range of activities of highly complex products makes the
case for industrial policies much more prone to succeed and less costly. This is because verti-
cal specialization tends to exploit these specific segments of value chains in which countries

and regions within a country can more easily develop comparative advantages.??

A particular objective of many of these policies is to attempt to exploit sectoral scale economies
by developing activities with more value added, exploiting comparative advantages in spe-
cific segments of a value chain. For example, governments attempt to promote industrial
agglomeration by fostering a reallocation within borders of activities that involve more man-
ufacturing processing within commodity value chains, such as reshoring strategies. The ex-

tent to which this can be within-firm or within a sector within a value chain is a matter of

22However, recent global supply-chain disruptions have make the case more difficult to implement and suc-
ceed.
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the potential scale economies to be developed and the competitiveness of those segments in
international markets. This is especially relevant for the case of mineral commodities, as the
development of extractive activities that involve natural resources tends to be associated with
little value creation for resource-oriented regions, with production largely concentrated in a
few MNCs. Meanwhile, however, this has provided countries and regions with strong com-
parative advantages in those sectors and segments within a value chain, and therefore room

for the implementation of such policies.

Consistent with these arguments and in an effort to exploit productivity spillovers from
the increasing participation of local firms in global production networks, policy makers in
resource-rich economies are increasingly adopting policies that focus on increasing the value
of domestic content (Korinek, 2020). A remarkable example of this policy approach in mineral
economies, stimulated by the recent growth of trade in services, is the promotion of mining
companies’ local service suppliers.”> The competitiveness of local supplier firms is fostered
by promoting quality upgrading and the export of their services.?* These alternative forms of
upgrading in upstream segments of the value chain present a more feasible way of industrial
policies for policy makers in resource-rich economies than the traditional approach. Given
these two different, albeit complementary, policy approaches targeting two segments within
a value chain, and considering the large costs of such policies, it is important to provide more

evidence on their effectiveness.

In addition, the growing fragmentation of production and participation in global produc-
tion networks has shaped an economic environment in which even if a country creates the
incentives to internalize a production process with more value added, by raising tariffs on
low value-added exports or subsidizing a specific activity, market imperfections might hin-
der the effectiveness of industrial upgrading to generate local productivity spillovers or social
welfare gains. For example, foreign multinationals tend to rely much more on foreign inter-
mediates for their production and may offshore most of the expected linkages that the policy
intends to create (Atienza, Lufin, and Soto, 2019). Meanwhile, other countries can retaliate,
imposing tariff escalation to reduce the competitiveness of those activities in foreign markets

(Antras et al., 2022), which can be very harmful for developing economies, considering the

23For example, developing countries that specialize in the production of mineral commodities tend to promote
the participation of mining service suppliers (Atienza, Lufin, and Soto, 2019; Atienza, Fleming, and Aroca, 2020;
Korinek, 2020).

24Imports of intermediate goods can also induce pro-competitive effects on these suppliers Broda and Wein-
stein (2006). This channel of gains from trade is not explored in this dissertation but it can be an important source
of local productivity gains (MacGarvie, 2006; Kasahara and Rodrigue, 2008; Goldberg et al., 2010; Beler, Moxnes,
and Ulltveit-Moe, 2015; Kee, 2015; De Loecker et al., 2016; Pierola, Fernandes, and Farole, 2018; Oberfield, 2018;
Bisztray, Koren, and Szeidl, 2018; Lu, Mariscal, and Mejia, 2022).

28



Introduction Soto-Diaz, J.

opportunity costs of diverting investments from activities in which the country already has a

comparative advantage.

The topic of industrial upgrading has gained increasing interest in recent years, especially
those strategies that point toward firm-level quality and technological upgrading (Gereffi,
1999, 2019; Verhoogen, 2008; Bustos, 2011; Amiti and Khandelwal, 2013; Bas and Strauss-
Kahn, 2015; Fieler, Eslava, and Xu, 2018; Hansman et al., 2020; Bai et al., 2020; Verhoogen,
2021). However, the mechanisms through which industrial upgrading impacts local labor
markets, as well as how this upgrading within local labor markets responds to exogenous,
global shocks in the value chain segments involved in the process of upgrading, remain a
question with scarce evidence. Chapter two of this dissertation specifically addresses this

issue and provides evidence on these mechanisms.

Notwithstanding, an important channel not explored in this dissertation are the pro-competi-
tive effects induced by the import of intermediate inputs. This channel have shown to be
important in explaining the gains from trade (Broda and Weinstein, 2006; MacGarvie, 2006;
Amiti and Konings, 2007; Kasahara and Rodrigue, 2008; Goldberg et al., 2010; Beler, Moxnes,
and Ulltveit-Moe, 2015; Kee, 2015; De Loecker et al., 2016; Pierola, Fernandes, and Farole,
2018; Oberfield, 2018; Bisztray, Koren, and Szeidl, 2018; Lu, Mariscal, and Mejia, 2022). As
the import of inputs with induce to competition from domestic suppliers that might lead to a
process of upgrading. In addition, to the gains in scale from the growth of variety of inputs
(Krugman, 1980; Ethier, 1982; Rodriguez-Clare, 1996b). Particularly to the resource sector,
this can be another source of space for industrial policy. As MNCs rely more on intermediate
inputs than domestic firms, they would tend to induce larger productivity spillovers through
this channel. In this sense the estimates from Chapter one represent a lower bound of the pro-
ductivity spillovers from MNCs. Considering this, the attraction of foreign direct investment
in the resource sector is beneficial due to these productivity spillovers. However, the extent
to which these gains from importing are captured by resource-oriented regions, still depends

on the scale of these local labor markets.

1.6.2 Moving Away from the Production of Commodities?

Since Krugman’s contributions to the field of economic geography, an important amount of
work has helped us to better understand the mechanisms that help regions to divert from un-
desirable development paths (Martin and Sunley, 2006). A major proposition of this research
is the promotion of diversification policies in an attempt to move out of these activities, at least
to some extent (Breul and Atienza, 2022). However, for regions highly specialized in the pro-

duction of raw materials, such a diversification process seems implausible (Lufin and Soto-
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Diaz, 2022). Regarding the development of cross-sectoral scale economies, a promising line
of empirical research suggests building this diversification process by means of developing
local capabilities through related activities (Haussman, Hwang, and Rodrik, 2007; Haussman
and Hidalgo, 2011; Hidalgo et al., 2007). This is a more general argument than the linkage
approach. However, the implications and scope of those policies, as well as the formalization
of how those mechanisms arise within our understanding of trade theories, is still a work in
progress (Atkin, Costinot, and Fukui, 2021; Boehm, Dhingra, and Morrow, 2022), particularly
the welfare and productivity consequences for local labor markets, as these policies still tend

to rely on a minimum level of scale economies to work.

Diversification as a development strategy for resource-rich regions is particularly popular
now in the field of economic geography, as many authors point to diversification through
productive linkages with the resource sector as possible ways of development for these lo-
cations (Morris, Kaplinsky, and Kaplan, 2012; Farooki and Kaplinsky, 2014; Figueiredo and
Piana, 2016; Atienza, Arias, and Lufin, 2020). Within this discussion, and given the current
global context, there is an interest by policy makers in strategies of reshoring /onshoring activ-
ities that were reallocated in the past decades. Nonetheless, this strategy also has limitations.
This is because the main reason that these activities were reallocated in the first place were the
lower average costs of production, given economies of scale and low transport costs, while
it is unclear how these can be compensated for by reshoring in some industries. With partic-
ular reference to the resource sector, this is also driven by the implications of environmental

regulations in each country.

Another particularly popular policy to foster the formation of scale-economies and structural
transformation is infrastructure development: specifically, transport infrastructure develop-
ment, given its role in fostering the movement of factors of production across regions (Donald-
son, 2018; Donaldson and Hornbeck, 2016). These policies that reduce restrictions on workers’
mobility and costs of goods can also have unintended consequences in terms of spatial devel-
opment (Faber, 2014); for example, by favoring migration to more attractive places to the
detriment of remote areas. This is especially important in the case of urbanization and rural
growth and development, given the high heterogeneity of the impacts through improvements
in market access. This is explored in the fourth chapter of this dissertation. In particular, the
relationship between urbanization and rural growth and development that underlies the pro-
cess of structural change out of agriculture is explored.
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1.6.3 The Context of Emerging Commodity Producers

An appropriate evaluation of the context in which these policies are implemented is crucial,
particularly given that competition in international markets can take away the potential gains
from a given industrial policy, for example. It is also necessary to consider the opportunities
in terms of potential demand that some trends, such as the green energy transition, might
imply. In this regard, the China shock, as denoted in the academic literature, is not only a
major source of exogenous variation for small-open economies engaged in trade with China;
there are also economic mechanisms behind this trade relationship that must be highlighted,
specifically regarding trade in commodities. Particularly relevant for the following decades
will be the trade in critical and rare-earth minerals, which are essential for the production of
high-tech devices such as smartphones and for the transition to renewable sources of energy,
such as the production of lithium batteries and photovoltaic solar panels. This also constitutes
a major direction for future research.

Also related to the particular context in which these policies are implemented, a key feature
of many developing countries, especially Latin American economies, is the size and persis-
tence of the informal sector. Neglecting this feature might lead to wrong predictions of the
implications of the resource sector for the economy. This is because the informal sector can act
as a different margin of adjustment to the demand shocks from the resource sector (Ulyssea,
2018), inducing ambiguous predictions in labor markets and firms’ productivity outcomes. A
good understanding of the implications of the informal economy, however, also requires ap-
propriate data, which are frequently unavailable. This matter is examined in the third chapter

of this dissertation, for the case of small-scale gold producers in the Peruvian Amazon.

The case studies of Chile and Peru have a particularly motivating context, both theoretically
and empirically. In particular, the region has influenced early and long-standing discussion
on the topics that inspire this dissertation, including the following: industrialization, linkages,
and resource dependence (Myrdal, 1957; Hirschman, 1958); the role of trade in commodities
for economic development (Prebisch, 1950; Singer, 1950; Harvey et al., 2010); and the histor-
ical role of multinationals in the commodity sector (Méndez-Chacén and Van Patten, 2022).
This debate continues to guide policy making in many resource-rich emerging economies. To
rigorously evaluate these questions, this dissertation explores different sources of available
data that are important in the context of developing countries. By combining official sources
of data such as economic censuses and household surveys with openly available sources of
information such as medium-resolution day-time and night-time satellite data (Donaldson
and Storeygard, 2016), these chapters provide a comprehensive view of these topics in the
context of the local economic development of resource-oriented regions.
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1.7 Globalization, Commodities, and Local Economic Development

Although the exposition of the previous theoretical and empirical arguments tends to be
rather pessimistic for commodity producers, it is not intended to establish that trade in com-
modities in the developing world is generating underdevelopment, as was hypothesized by
early development economists between the 1950’s and 1970’s (Singer, 1950; Prebisch, 1950;
Gerschenkron, 1952; Baran, 1952; Hoselitz, 1955; Myint, 1958; Furtado, 1964; Frank, 1966;
Beckford, 1972; Palma, 1978; Cardoso and Faletto, 1979). Instead, this dissertation explores

a more plausible hypothesis proposed by economic geographers in current times:

The idea that some specific negative features of the exploitation of natural resources are fostered by the
hyper-specialization induced by the increase in trade in value chains experienced over the last decades.
Given the market structure of those regions specialized in the production of commodities, this may
reinforce and perpetuate a pattern of economic growth that is not consistent with long-term economic
development. These negative externalities can, in the long-term, induce underdevelopment for some

groups of the population exposed to these areas and sectors, thus necessitating policy intervention.

This dissertation proposes novel theoretical and empirical insights as well as methodological
innovations to provide a comprehensive view of these issues and inform policy discussion.
The topics explored in these chapters have been at the center of academic and public-policy
debates in recent decades: the interrelation between offshoring, productive linkages, global
value chains, industrial policy, structural transformation, and local labor markets. Further-
more, the exogenous variation induced by the commodity-price boom and the exogenous
nature of the predetermined geology driving the profitability of the mining sector presents
a remarkable opportunity to provide plausible, causal evidence on the mechanisms behind
these patterns. This facilitates a better understanding of the nature and consequences for
the within-country economic geography of this increasing specialization in the production of
commodities, which is relevant to understanding the potential implications of global value-
chain participation for developing resource-rich economies. The contributions of this disser-
tation, which are described in the following subsections, are pertinent to the study of the

following:

1. therole of MNCs in the resource sector and its implications for long- term local economic
development;

2. the incentives for and consequences of moving up in the value chain, exploiting the

comparative advantages of these extractive industries;

3. the rise of informal and illegal forms of resource extraction to cope with large, foreign
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demand shocks to these commodities; and

4. the improvements in market access that fosters structural transformation out of agricul-

ture for small and remote locations.

To deal with these topics, this dissertation combines multiple key insights within the litera-
ture on resource economics, international trade, and economic geography: the effects of the
resource sector within the Dutch disease framework; the implications of the fragmentation
of production and export competition, offshoring, and MNCs in the resource sector for lo-
cal labor markets; the importance of the informal and illegal sector as a major feature of the
resource sector in developing and emerging economies; and transport-infrastructure devel-

opment as a key component to spread the gains from trade integration.

1.7.1 Booming Sector, Multinationals, and Local Economic Development

Chapter 1 deals with a key issue highlighted from the previous academic debate. Specifi-
cally, most of the previous arguments relating the role of the resource sector for local eco-
nomic development can be summarized in a central one underlying these policies: how and
to what extent can the resource sector induce sustainable long-term local economic develop-
ment? However, the theories that deal with this topic tends to simplify the market struc-
ture that characterizes production in the booming sector. These mechanisms, however, have
been more discussed in case studies in the literature in economic geography and resource
economics (Bridge, 2008; Morris, Kaplinsky, and Kaplan, 2012; Arias, Atienza, and Cademar-
tori, 2014; lammarino and McCann, 2013; Farooki and Kaplinsky, 2014; Figueiredo and Piana,
2016; Katz and Pietrobelli, 2018; Dobra, Dobra, and Ouedraogo, 2018; Atienza, Lufin, and
Soto, 2019). In particular, the fact that in many cases the production in the resource sector is
highly concentrated and organized by large MNCs integrated in global production networks.
Consequently, mechanisms such as offshoring, the increasing fragmentation and reallocation
of production across national borders, and the heterogeneous performance between domes-
tic firms and MNCs, are usually overlooked or neglected from the analysis. Knowledge that
is critical for the effective design of a growing number of public policies that promote the

expansion of the resource sector as a source of local economic development.

This first chapter of this dissertation, therefore, studies the heterogeneous effects between
MNCs and domestic firms in the mining sector in determining the contemporaneous and
long-term effects of a resource boom and bust in local labor markets. In doing this, this
chapter introduces a novel framework that extend beyond the existing understanding based
on Corden and Neary (1982) and Allcott and Keniston (2018). The chapter emphasizes the
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concentration of MNCs in the large scale mining sector. This is critical, given a context in
which many local policies try to exploit the formation of local productive linkages with the
mining sector, the development of thick and specialized local labor markets and knowledge
spillovers, in contexts where the lack of local amenities, and more generally, the size of those
local economies and low market access, does not favour the formation of localization incen-
tives of firms and workers. In consequence, a high presence of MNCs in relation to domestic
firms might not foster the generation of positive productivity spillovers to local firms that
can generate the necessary within- and between-sector economies of scale that are required to

induce a process of industrial agglomeration.

These heterogeneous effects between MNCs and domestic firms are reinforced by the cycli-
cal nature of booms and busts of the resource sector, which implies that even in the presence
of contemporaneous positive effects, there might be limited welfare and productivity gains
in the overall due to high local prices and foregone agglomeration externalities and learning-
by-doing. These conditions explains the tendency of the resource sector to generate a enclave
equilibrium, given the insufficient size of the local economy (lack of agglomeration effects).
This leads to formulate an important proposition about the capacity of the resource sector to
generate sustainable forms of local economic development in resource-oriented regions. The
chapter formalizes this proposition with an economic model to inform the empirics. This is
built over a key fundamental and empirically grounded assumption. Which is the fact that
MNCs, in comparison to domestic firms, would have a propensity to import inputs rather to
consume them locally. Then, the chapter will compare the contemporary and long-term pre-
dictions of a resource boom in which the production in the resource sector is not organized by
MNCs, as in Allcott and Keniston (2018), against the predictions and welfare implications that
the presence of MNCs induce in this framework, adapting from the mechanisms introduced
in Rodriguez-Clare (1996a).

The effects of a resource boom in a city would be given by first considering the Local Dutch
disease mechanisms, by which the resource boom would induce: a short-term local growth
by increasing local population and employment in the non-tradable sector; which is a con-
sequence of higher local wages that are outweighed by higher local rents. The higher local
wages and prices contracts the size of the local non-resource tradable sector; which induces
a decline in the productivity of those firms. On the other hand, the consideration of an in-
termediate sector and MNCs in the resource sector implies that: the effects of the resource
boom and bust on productivity are driven by demand linkages which are different between
MNCs and domestic firms; and depends on the size of the local economy as a predictor of the

amount of intermediate varieties offered by local supplier firms to mining companies. A case
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of local Dutch disease with weak linkage effects, would characterize an enclave scenario. An
equilibrium with MNCs in the resource sector is more likely to induce a local enclave, char-
acterized by productivity losses due to foregone scale economies and limited welfare gains

from the resource boom.

This chapter is part of a large literature studying the economic impacts of natural resources
on local economic development. But contributes by offering a more comprehensive approach
to this question, by connecting three important economic areas of research that are usually
not considered together. First, it incorporates to the discussion of Dutch disease at the local
level, the role of productive linkages and the heterogeneous effects among MNCs and do-
mestic firms (Méndez-Chacén and Van Patten, 2022), both in the labor market (Alfaro-Urefia,
Manelici, and Véasquez, 2021) and firms linkages (Alfaro-Urefia, Manelici, and Véasquez, 2019).
This framework allows to have a more complete picture of the potential contemporary and
long-term effects of a resource boom which can inform the design of such policies. Second,
I include endogenous negative externalities from the resource sector as a negative discount
over the agglomeration productivity effect that grows with the size of mining production as a
type of dis-amenity effect. Finally, the empirics complement official data with satellite images
to present a methodology that can be scaled-up to other countries or replicated, by using stan-
dard measures that are more reliable and do not depend entirely on local statistical agencies

or official reports of mining companies.

1.7.2 Global Value Chains and Industrial Upgrading in Local Labor Markets

Chapter 2, deals with the local economic implications from policy strategies that intend to
capture more value added from the resource sector. In particular, countries that try to ex-
ploit their comparative advantages to have a more important role in global value chains, now
have to deal with new elements such as a growing fragmentation of production and more
complex business strategies. Given the relevance of this phenomenon and the controversial
impacts that some industrial policies have in past experiences, policy makers in resource-rich
developing countries now face a more difficult environment to find strategies to capture more
value added and diversify their economies. Accordingly, these economies constantly try to
move away from low value added activities by implementing industrial policies that promote
higher-value added and more knowledge-intensive sectors in activities around a key sector

with strong comparative advantages.

As an example, it is usually the case that governments attempt to develop a cluster around
the resource sector to foster other industries in the way and strength its position in the global
economy. This chapter studies the within-country geography of the copper value chain in
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Chile to provide evidence on this issue. Specifically, the extent to which integrating down-
stream activities locally induced local productivity and welfare gains. For this purpose, the
empirical strategy uses the spatio-temporal variation in the upgrading from low process cop-
per production to smelting and refined copper to identify the cost/gains of such process of
industrial upgrading in local labor markets. The chapter explores this issue along two main
parts. The first part is devoted to understand how industrial upgrading in local labor mar-
kets is affected by shocks in international markets and resource endowments. The second
part explores how local labor markets respond to changes in industrial upgrading.

Results shows that this type of industrial upgrading within the copper-value-chain is asso-
ciated with small gains in relative social welfare and productivity of manufacturing firms in
local labor markets. Moreover, industrial upgrading in local labor markets is shown to have
induced a crowding-out effect of activities in the primary segment of low-processed copper
production. These results are in line with the existence of heterogeneity in the different goods
and services that are provided by these firms, and its substitutability among the two segments
in the copper value chain involved in industrial upgrading. As estimates shows that the ef-
fects of industrial upgrading in the growth of the size and profitability of mining services

suppliers firms in local labor markets are positive albeit small in magnitude.

1.7.3 When Does Illegal Mining Pay?

A controversial aspect of participation in international trade, that is increasingly capturing
the attention of scholars, are the responses of local economies to global demand shocks. In
particular, foreign demand shocks might induce unintended consequences reinforcing un-
sustainable patterns of economic development in emerging economies, by fostering illicit and
informal activities. Which, together with the poor quality of institutions that characterizes
many of emerging commodity producers, might imply a rise and persistence of illegal activi-
ties in order to cope with the increasing foreign demand for commodities. Such critical view
of trade, has been highlighted in the literature in economic geography, commonly known as
the “dark side” view of supply chains. Which put an emphasis on the unequal gains from par-
ticipation in global production networks (Phelps, Atienza, and Arias, 2018). But also relying
in the insights from the literature on the resource curse, where extractive industries are a clear
example of such situations, with remote areas in low and middle-income countries with large
endowments of natural resources being the most exposed to the unintended consequences of

these industries.

The consideration of these unintended consequences of commodity booms is critical for the

design of “sustainable global value chains”, i.e. value chains that are socially inclusive and
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environmentally responsible. Moreover, considering that the negative effects are unevenly
distributed along the value chain and the geographical space. In particular, remote areas in
low and middle-income countries with large endowments of natural resources concentrate
much of these welfare and productivity losses in the form of negative externalities induced
by extractive industries supplying global production networks. For resource-rich emerging
economies, trade based on comparative advantages has implied an increasing specialization
in these environmental-intensive industries, which might reinforce unsustainable patterns of
economic development. This implies that understanding the context by which these activities
responds to different shocks global markets in relation to more formal extractive industries,

is crucial to inform policy making.

This chapter estimates the heterogeneous responses between informal and illegal small-scale
gold mining relative to formal mining activity to variations in the global price of gold. Results
show that a price shock particularly high can lead to the faster expansion of the illegal gold
mining sector relative to the formal small-scale gold mining in the Peruvian Amazon region.
This has important implications given the large scale impacts in deforestation and water poi-
soning of illegal gold mining activity. And also suggest the limitations of local governments
to discourage these activities in periods of high prices. Further research in this topic is needed
to understand better the existence of substitution effects between mining activity and agricul-
tural activities in the area, and the role of intermediaries in inducing these heterogeneous

responses among illegal and non-illegal gold mining activity to price shocks.

1.7.4 Urbanization and the Optimal Routes to Structural Change

Structural transformation is the core of the process of economic development (Lewis, 1954;
Harris and Todaro, 1970; Herrendorf, Rogerson, and Valentinyi, 2014), for which there is a
large amount of theoretically and empirical evidence documenting the trends and the mech-
anisms through which this process occur. In particular, a well established relationship, is the
effect of urbanization on structural change out of agriculture (Gollin, Jedwab, and Vollrath,
2016). An overwhelming amount of this literature focuses on macro-economic aspects or deal
with data that is particularly aggregate. To properly study this question, however, requires
a a better understanding of these effects at small-spatial scales, given the large heterogeneity
that characterizes the rural economic space, and the fact that these are subject to direct policies
oriented to foster this process of economic development.

This chapter estimates the effects of urbanization and road transport infrastructure develop-
ment in the growth and structural change out of agriculture of rural villages in Chile using a
market access approach. For this purpose, in this chapter a granular spatial database is con-
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structed combining population censuses from 1992, 2002, and 2017, with information from
the road network and agricultural productivity in rural communities in Chile. The empirics is
guided by a standard Ricardian trade model that relates changes in market access to changes
in population and agricultural and non-agricultural employment for each location. The het-
erogeneous effects of market access on structural change out of agriculture are explained by
exogenous productivity shocks in the agricultural sector. A first-order approximation of the
market access variable from rural to urban areas is constructed using road infrastructure and
nighttime lights in cities. The agricultural productivity is approximated using standard re-

mote sensing indicators of agricultural potential derived from satellite images.

The results at this more granular level of spatial aggregation reveal the existence of impor-
tant heterogeneity and nonlinearities in the relationship between access to urban markets and
structural change out of agriculture in rural communities. This heterogeneity is driven by an
important variation in agricultural productivity and accessibility to urban areas. Despite im-
portant average gains in local rural population and farm and non-farm rural employment de-
rived from increases in market access due to urbanization and transport infrastructure devel-
opment, rural locations with better conditions for agriculture experienced larger gains from
market access. These results have important policy implications by prioritizing infrastructure
development that foster agricultural productivity and better accessibility to medium- and

small-size cities, as a way of inducing a faster process of structural transformation.

1.7.5 Acknowledgment of Limitations

Consistent with a growing literature in international trade that have revived the role of com-
parative advantages, driven by an expansion in world trade between dissimilar countries
(Eaton and Kortum, 2002), this dissertation has emphasised the role of comparative advan-
tages in trade and development. In particular, to highlight the strength of the resource sector
as a source of local economic development. Notwithstanding, an important reason that coun-
tries engage in trade that is still missing in the literature of the Dutch disease, is to exploit
economies of scale. This is the reduction in the average cost of production due to the large
scale of production derived from the agglomeration of firms and workers. This allow firms
participating in international trade to have access to cheaper goods. Then, even small open
economies can have large gains from trade by having access to a large variety of intermedi-
ate inputs at a lower price. Which might also further specialization in those goods in which
countries have comparative advantages. In particular trade scholars recently have established
insightful mechanisms of the gains from trade derived from global value chain participation,
through productivity spillovers associated with importing and exporting intermediate inputs,
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through technological improvements, learning-by-doing, and different forms of upgrading in
global value chain participation.

However, despite the role of increasing returns to scale is well established since Krugman
(1980), this debate has not being framed within more contemporaneous insights from the lit-
erature on resource economics. An although the first chapter of this dissertation explores the
gains from input varieties for the industrial agglomeration in the light of Krugman (1991b)
and subsequent contributions to economic geography, this is only explored within the do-
mestic market. More precisely, given the assumptions of the behaviour of MNCs in relation
to domestic firms in the resource sector, the extent of the decision to import, and therefore, the
boundaries of MNCs are not explored (Nunn and Trefler, 2008; Helpman, Marin, and Verdier,
2008). Le., the gains from input varieties is only explored within the domestic market and
not in terms of the access to varieties abroad that importing firms can have and its effects
on productivity. This channel is shutdown in the modeling and empirics in this dissertation
to focus the discussion on the implications of foregone externalities, in the form of agglom-
eration effects and learning-by-doing, due to the heterogeneous propensity of firms to import

inputs rather than to source them locally.

This dissertation is also limited, therefore, in the extent to which current discussions of how
international trade affects the domestic economy are included. Specially, with mechanisms
that are more notoriously unequal at the sub-national level and that the literature on resource
economics tends to overlook. In particular, going more deep into the firm-level exploration
of the hypotheses discussed in this dissertation, open the door to a new strand of literature
that highlights the importance of firm upgrading in multiple dimensions, such as process,
functional, inter-sectoral, learning, quality upgrading, technology adoption, and product in-
novation (Gereffi, 1999; Geretfti et al., 2001; Cattaneo et al., 2013; Gereffi, 2019; Verhoogen, 2008,
2021). These forms of upgrading can be faced by final good firms but also for input suppliers
of the resource sector, and can be a major reason d’étre for industrial policies. This goes farther
from learning-by-doing to include the firm know-how, techniques, and capabilities, such as man-
agement (Verhoogen, 2021). These features are essential to understand how suppliers from
the resource sector adapt to the resource boom and bust, as a trade shock. However, a proper
understanding of these effects require new sources of information at the firm level, such as
the product-level data with information of prices and quantities and trade on intermediate

inputs.
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Booming Sector, Multinationals, and

Local Economic Development

“...nations appear interfered in their fundamental decisions [...] by global organizations

which do not depend of any state and their activities do not answer any public interest”.

Salvador Allende, United Nations Speech (1972)

Abstract

Can a resource boom induce long-term local economic development? Do multina-
tional companies (MNCs) foster such equilibria or move away the economic gains from
the booming sector? This study examines the heterogeneous economic impacts of MNCs
and domestic firms on the characterization of the contemporaneous and long-term ef-
fects of resource booms in local labor markets. Informed by a spatial equilibrium model
that features a pre- and post-booming economy with productive linkages and endogenous
amenities, the empirical analysis exploits predetermined geology to identify the average
and heterogeneous local economic impacts of a resource boom in an emerging resource-
oriented country. Consistent with the model’s predictions, the evidence suggests that
spillovers from local productive linkages of the booming sector can prevent productivity
losses by crowding-out effects in the form of local Dutch-Disease, with higher productivity
spillovers for MNCs in comparison to domestic firms. However, these spillovers are me-
diated by dis-amenities rising from externalities in production, and limited by the MNCs’

propensity to offshoring.
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2.1 Introduction

A common feature of many modern resource-rich economies is that production in the boom-
ing sector is dominated by large multinational corporations (MNCs).>> Notwithstanding, the
literature exploring the local economic impacts of a resource boom usually overlooks this
fact.26 In this study, I show that the consideration of this feature has important implications
for the long-term effects of a resource boom. Specifically, if MNCs have a propensity to out-
source more productive activities to foreign locations, the productivity losses caused by the
crowding-out effects of the resource boom are unlikely to be entirely offset by the positive
spillovers from productive linkages generated during the boom. This idea implies that the
resource sector tends to generate a pattern of development consistent with the enclave hy-
pothesis. Questioning the long-term gains of linkage policies for economic development in

resource-rich regions.?”

In the seminal study by Corden and Neary (1982) and subsequent contributions, the Dutch
disease is caused by a sector-specific boom in an “enclave traded-good sector, which has no produc-
tion links with the rest of the economy. (Natural resource sectors are an obvious example.)” (Neary,
1988), leads to de-industrialization. It also induces a loss in productivity and, consequently,
a decline in economic growth.?® This de-industrialization is caused by the resource boom,
which increases the marginal productivity in the booming sector and absorbs resources from
other sectors. This resource movement effect causes an excess of demand in the non-tradable
sector, which produces a real appreciation, known as spending effect. The real appreciation in-
directly induces de-industrialization by reducing the revenue of exporting goods. However,
the resource movement effect directly decreases manufacturing employment and the subsequent

output.

ZNotably, nearly 90% of global mining production is undertaken by large-scale mining companies, and 75%
of all mining companies are headquartered in Canada (Global Affairs Canada, 2022).

26For example, MNCs can easily adapt to negative economic shocks in the intensive margin. After closing
plants in less productive places (Helpman, Melitz, and Yeaple, 2004), they gain more bargaining power to ne-
gotiate forward contracts with local suppliers (Antras and Helpman, 2004) and avoid price fluctuations, access
to cheaper intermediate inputs (Halpern, Koren, and Szeidl, 2015), and have less incentives to enforce local law
(Herkenhoff and Krautheim, 2022), among other differences attributed to ownership structure, such as manage-
ment (Boom and Van Reenen, 2010; Bloom et al., 2013), and more generally efficiency (Chari, Ouimet, and Tesar,
2010; Bircan, 2019).

Z’The enclave hypothesis has a long tradition among Latin American economics and formally suggests a
scenario in which the extractive sector induces negligible impacts in the local economy (Prebisch, 1950; Singer,
1950; Myrdal, 1957; Hirschman, 1958; Weisskoff and Wolff, 1977; Auty, 1993; Robinson and Conning, 2009).

28Here, the resource boom is modeled in a two-sector Hecksher-Ohlin framework as a Hicks-neutral tech-
nological shock, which implies that as a direct consequence of the Rybczynski theorem (Rybczynski, 1955), the
decrease in the output of the manufacturing sector result from the increase in the size of the sector that inten-
sively uses the factor subject to the shock, i.e., the resource sector.
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In the spirit of Moretti (2010a), a within-country version of the Dutch disease was introduced
by Allcott and Keniston (2018). In this framework, the key mechanisms that determine the
effects of the resource sector on the local economy are firm-productivity gains due to local
population and sector-specific employment growth, defined as agglomeration spillovers and
learning-by-doing respectively.?’ This higher local population and employment arise out of the
resource boom that increases the revenue productivity of the booming sector. This generates
higher local wages in this sector. Higher local wages induce a local version of the original
resource movement effect by raising the cost of labor for firms in other sectors. Simultaneously,
higher local wages also increase the demand for non-tradable goods and their price. A type
of spending effect that might imply no relative local real wage gains arising from the resource

boom.

However, the central argument in Allcott and Keniston (2018) proposes that this local de-
industrialization or crowding-out effect of the resource boom causes a loss of externalities in
the form of foregone agglomeration economies or /and learning-by-doing. This induces long-term
productivity losses that might become evident during a bust period. This connects with the
idea of unsustainable development induced by the resource sector mentioned in Corden and
Neary (1982), referring to the between-country version of the Dutch disease.° Here, the Dutch
disease is generated only when the shrink in the tradable—manufacturing—sector induces
a loss in productivity and negatively impacts economic growth. Without such productivity
losses, the de-industrialization is merely a consequence of specialization induced by the in-
crease in factor endowments on natural resources (Rybczynski, 1955). This might happen due
to newly discovered natural resources or a more general increase in the revenue productivity
of the sector. However, by itself, this effect does not generate a long-term decline in economic

growth.

Nevertheless, there is no strong evidence in favor of “local” Dutch disease.3! Empirically, this
effect is complex to study because it requires the identification of between-sector spillover
effects generated by the resource sector that follows the chain of events inducing the decline

in the productivity of the local tradable or manufacturing sector—the local resource movement

2 Although Allcott and Keniston (2018) define the concepts modeled as agglomeration effects and learning-by-
doing, these effects are equivalent to persistent urbanization and localization economies or simply between- and
within- sector productivity spillovers. Previous studies incorporating learning-by-doing in Dutch disease models
include van Wijnbergen (1984); Krugman (1987); Torvik (2001); Bjernland and Thorsrud (2015).

30Here, the concept of sustainable development refers to the contemporaneous growth induced by the resource
sector consistent with long-term economic development (Corden and Neary, 1982).

31 Apart from the evidence provided in Allcott and Keniston (2018), which is based on the oil and gas sectors
in the US, Aragon and Rud (2013) explore similar mechanisms for the impacts of the discovery of the Yana-
chocha Peruvian mine, the second largest gold mine in the world. Both of these studies fail to identify a loss of
productivity spillovers caused by crowding-out effects.
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and spending effects. Scholars usually justify the positive effect of a resource boom in other
sectors and the overall economy by arguing that productivity spillovers from backward link-
ages of resource sectors are a strong force offsetting the productivity decline induced by a
crowding-out effect over other industries.’? In fact, based on this argument, a significant
number of resources are allocated toward policies that foster the creation of these linkages
between firms and local suppliers in the resource sector.>®

However, the productivity spillovers from backward linkages argument depends on the ex-
tent to which firms in the resource sector pass cost reductions to upstream suppliers. This
necessarily implies that these suppliers operate in imperfect competitive markets that involve
the existence of external economies, and that there is a minimum scale within those firms in
the supply chain of extractive industries. Consequently, productivity spillovers from back-
ward productive linkages are a key feature in understanding the impacts of the booming
sector. This is because they denote the existence of these external economies that eventually
lead to more agglomeration and long-term local economic development. Nevertheless, such
mechanisms escape the formalization of the Dutch disease from the spatial equilibrium view of
the local economic impacts of resource booms of Allcott and Keniston (2018), in which there
are no external economies generated by the resource sector through productive linkages with

local firms.3*

More importantly, this rationale underestimates the fact that the effectiveness of those pro-
ductive linkages is highly mediated by MNCs (Rodriguez-Clare, 1996a), which is a dominant
feature of the resource sector.>®> The evidence on the role that MNCs’ productive linkages play
in fostering the productivity of domestic firms in the host country is mixed (Aitken and Harri-
son, 1999; Javorcik, 2004; Haskel, Pereira, and Slaughter, 2007; Keller and Yeaple, 2009; Alfaro
and Chen, 2018; Alfaro-Urefia, Manelici, and Véasquez, 2019, 2021). And although most recent
compelling evidence supports the notion of positive productivity spillovers from MNCs to
domestic firms via productive linkages (Alfaro-Urefia, Manelici, and Vasquez, 2019), in the-

32This argument is considered more as an implicit mechanism not usually tested within the literature but used
to justify the evidence of positive productivity spillovers and positive effects of the resource sector in the local
economy.

33See for example: Battat, Frank, and Shen (1996); Altenburg and Meyer-Stamer (1999); Javorcik (2004); Alfaro-
Urefia, Manelici, and Vasquez (2019). For a critical analysis of these policies specific to the resource sector, see
Ramos (1998); Perez (2010); Korinek (2020); Bravo-Ortega and Mufioz (2021).

3*More recently, Faber and Gaubert (2019) have proposed a framework that, although conceptualized for the
tourism sector, is more ad-hoc for analyzing the local and aggregate economic impacts of the resource sector.
This static spatial quantitative trade model is particularly useful to understand the formation of productivity
spillovers from local productive linkages that emerge from scale economies at the firm level.

35However, MNCs in the resource sector have been a source of major concern in the literature on resource
economics and economic geography (Arias, Atienza, and Cademartori, 2014), especially given the historical role
of MNCs in Latin America (Méndez-Chacén and Van Patten, 2022).
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ory, a higher number of MNCs in the local economy in comparison to domestic firms might
also lead to productivity losses in the host country in the form of foregone economies of
scale.’® These losses happen when the share of domestically purchased intermediates inputs
by MNCs per unit of labor is lower than that of domestic firms (Rodriguez-Clare, 1996a). This
is because the number of locally offered varieties is a function of the share of domestically
purchased inputs per unit of labor. Further, if MNCs have a lower demand for local inputs
than the domestic firms displaced by them (Javorcik and Spatareanu, 2008), then the num-
ber of varieties and subsequent linkages would be a decreasing function of the number of
MNCs.?” This might amplify the foregone agglomeration economies and learning-by-doing from

crowding-out effects of the booming sector.

In the end, if MNCs are incentivized to source inputs from abroad because the size of the
local economy is providing insufficient increasing returns to scale and diminishing the cost of
specialized inputs, a type of enclave equilibrium might take place (Rodriguez-Clare, 1996a).3
Accordingly, a resource boom may not induce sufficient productivity spillovers, and a local
economy may not be endowed with a sizable scale. Moreover, considering that productivity
spillovers to local supplier firms arises only when the lower average cost induced by the
increase in the demand for intermediates is not directly internalized by firms in the resource
sector.’ Furthermore, given that MNCs can access specialized inputs in other countries at
a lower cost and, arguably, possess more bargaining power to negotiate contracts with local
suppliers, they would more likely require a lower amount of intermediate goods domestically

than domestic firms in the resource sector.

This complementary view of local Dutch Disease with MNCs better describes the case of
emerging mineral economies. These economies are characterized by enclave features such as
high levels of foreign direct investments with weak local productive linkages, high participa-
tion of unskilled labor force, and a lack of knowledge spillovers in the local economy.*’ The
lack of amenities and agglomeration economies characterize places with large endowments
of natural resources in remote locations. These attributes are usually reinforced by the pres-
ence of negative environmental externalities in the resource sector that reduce the localization

incentives for workers and firms, as a type of disamenity effect. These features hamper the

%This argument is more exploited in case studies on extractive industries to support the idea of an enclave
generated by the resource sector (e.g., Arias, Atienza, and Cademartori, 2014; Atienza, Lufin, and Soto, 2019).

37The empirical evidence of large-scale mining MNCs indicates that they source an important amount of their
inputs from abroad.

3The literature on economic geography discusses the distinction between a modern and traditional enclave
(Arias, Atienza, and Cademartori, 2014).

3For example, by asking for lower prices in intermediates supplied by local firms.

401t is also a potential explanation for how difficult it is to observe effects of Dutch disease in the aggregate,
given that they can be masked due to the growth in linked activities.
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development of within- and between-industries’ increasing returns to scale that foster the for-
mation of agglomeration economies or learning-by-doing and, consequently, forms of long-term
local economic development based in the resource sector.

This study aims to integrate these theoretical mechanisms in a framework consistent with the
different sets of empirical evidence attained from emerging mineral economies. Accordingly,
I expand the theoretical model of local—within country—Dutch disease to consider how the
potential of the booming sector to offset the negative effects of the resource boom by induc-
ing within and cross-sectoral spillovers from productive linkages, are limited by how MNCs
organize their production. Furthermore, by combining these frameworks, I test the heteroge-
neous effects between domestic firms and MNCs in the series of mechanisms related to the
local Dutch disease. The specific role played by these firms in the formation of productivity
spillovers through local productive linkages is also studied as a source to offset the long-term
negative effects of the resource sector. Pertinently, the present framework also acknowledges
the role of endogenous local amenities that mitigate or foster these effects and, consequently,
determine the welfare and productivity effects of resource booms and busts.

To provide compelling and rigorous empirical evidence on the set of mechanisms described
previously, this study exploits heterogeneous spatio-temporal variation for the mining activ-
ity between domestic firms and MNCs in Chile, an emerging economy concentrating several
of the world largest copper mines, and with a thought-provoking role and history of MNCs in
the mining industry. For this purpose, I combine population and economic censuses, house-
holds surveys, and satellite data. For the mining sector, I construct detailed data for each min-
ing plant for almost two decades with information on production and ownership. The causal
identification of the effects of mining activity on a wide range of local economic outcomes
is performed by a novel instrumental variable introduced in this study. This variable uses
plant-specific exogenous shocks resulting from the spatio-temporal variation in the concen-
tration of heavy-metals found in mining sites. It also predicts the geology-driven profitability
of each mine. This instrumental variable is constructed annually using a combination of dif-
ferent spectral indices computed using the non-visible range of satellite images relying on the

remote sensing literature.

The contributions of this paper are various. First, this study complements the predictions
in Allcott and Keniston (2018). In particular, I show that the linkage effect can offset the
crowding-out induced by the resource sector. Moreover, an increase over linked tradable in-
puts tends to prevail over the crowding-out induced through final tradable goods. This is
consistent with the results found in Black, McKinnish, and Sanders (2005), Michaels (2011),
Aragon and Rud (2013), James (2015), Allcott and Keniston (2018) and De Hass and Poel-
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hekke (2019) by accounting for the productivity gains from linkage formation. However, I
also allow for the potential negative correlation between resource booms and local amenities,
for example, the negative environmental effects or workers’ perceptions from living in close
proximity to resource extraction sites. I show that this dis-amenity effect can prevail in the
long-term, explaining the long-term population losses taking place in cities highly specialized
in the resource sector. Usually, depicted in the literature as “company towns”.

Second, by providing a new set of empirical insights on the use of remote sensing data for
causal identification in the context of understanding the local economic impacts of mining
activity (especially large-scale mining), this study provides evidence on the role played by
MNC:s in the resource sector to induce long-term local economic development. This has been a
longstanding policy discussion for many resource-rich emerging economies, including Chile.
Specifically, this study explores the heterogeneous generation of spillovers from productive
linkages with the local economy and its potential long-term consequences within the local
Dutch disease chain of events. Accordingly, this study demonstrates that, although the linkage
effect of MNC:s is lower than that of domestic firms due to offshoring, the empirical evidence
suggests that slightly higher local relative productivity spillovers are induced by MNCs than
domestic firms. This is consistent with similar empirical evidence in other contexts, such
as Alfaro-Urefia, Manelici, and Vasquez (2019, 2021) and Méndez-Chacén and Van Patten
(2022). And provide key evidence against the hypothesis that MNCs foster a local enclave

more relative to domestic firms in the resource sector.

Finally, across the wide range of local economic outcomes that have been explored, an im-
portant channel in the consumption side that displays robust large differences in magnitude
between MNCs and domestic firms are local rents. Given the general equilibrium effects,
MNC:s in the resource sector can affect the local economy by indirectly increasing rents via
higher wages. This partially explains the empirical evidence provided in this study, showing
limited welfare gains for Chile, which were caused by the booming sector induced by MNCs
in relation to domestic firms. It is also consistent with the empirical evidence that suggests
a higher cost-of-living in mining compared to non-mining municipalities in the context of
Chile (Iturra and Paredes, 2014). Similar evidence has been attained for Peru (Aragon and
Rud, 2013). These results suggest that the policies promoting long-term local economic de-
velopment in resource-rich emerging economies via investments in local amenities should be

emphasized to mitigate the potential welfare long-term losses from a resource bust.

The remainder of the paper is organized as follows. Section 2 describes the background, and
Section 3 discusses the theoretical mechanisms. Subsequently, Section 4 details the data, and
Section 5 presents the empirical strategy. Further, Section 6 shows the reduced form and
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causal evidence. Finally, Section 7 concludes the study by providing policy implications.

2.2 Background

In the resource sector, mining activity is especially relevant, particularly the extraction of
hard minerals such as gold, silver, copper, and iron, among others. Hard minerals account for
an important proportion of total global trade of minerals. They form a fundamental export
base for many emerging economies and key inputs for the production of a large variety of
intermediate inputs. The demand for these minerals is expected to rise with the increasing
use of renewable energies and electric mobility.*! The vast production of hard minerals is
dominated by large-scale mining, which currently accounts for more than 80% of the global
transactions related to hard minerals. Mining operations are spatially concentrated in Latin
American and Sub-Saharan Africa and are usually owned by large international MNCs, such
as Rio Tinto, Glencore, and BHP.

Several Latin American economies rely on mineral commodities, in which large-scale mining
concentrates an important percentage of total mineral exports, especially surface mining or
open-pit mines that contribute to approximately 90% of total global mineral output. Chile
comprises seven of the 20 largest open—pit mines in the world and is the main extractor of
copper. Since its return to democracy in 1990, Chile has experienced large inflows of for-
eign direct investments.*?> A considerable amount of these inflows has been dedicated to the
mining sector. As shown in Figure 2.1, in less than 10 years, the production in this sector
changed from being predominantly dominated by domestic (mostly state-owned) firms to
being largely owned by foreign MNCs.*> Nowadays, MNC-based production comprises ap-
proximately 75% of the total production in Chile, with the mining sector representing 26% of
total FDI, 55% of total exports, and 10% of GDP.

Note that the large-scale mining sector has a complex and long-term oriented production
structure. The life-cycle of a mine is composed of the following four stages: (1) projection and

exploration, (2) development, (3) extraction, and (4) closure. Usually, most local investments

“IThe amount of minerals extracted in the last two decades is estimated to be higher than those extracted
previously. For some of these minerals, the demand is expected to double in the next 20 years. Chile is expected
to receive investments worth a total of 75 billion US$ by 2028. Demand for these commodities tends to be volatile
in the short-term but relatively stable in the medium- and long-terms.

“2This is different from the documented productivity spillovers in the manufacturing sector during military
dictatorship (Pavenik, 2002) and coincides with a global trend in privatization of the mining sector during the
1990s (Humphreys, 2015). Many foreign countries likely did not invest in Chile until the end of its dictatorship.
This is more likely the case of the mining sector.

“Interestingly, Chile experienced nationalization of the Copper industry between 1960 and 1973, which was
not reverted during the military dictatorship. This was induced by the large rents of the industry and reluctance
of foreign investors to invest during the years of the dictatorship.
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Notes: The figure displays the temporal evolution of production of mine copper among MNCs and domestic
firms. As well as the variation of the price of copper. The state-owned corporation, Codelco, concentrates 31.5%
of national copper production, and 68.5% is private investment. The total contribution of the mining sector to the
GDP is about 10%. For some regions, this is 54% of the GDP (in the Antofagasta Region). The correlation between
prices and production is not strong due that large-scale mining projects are long-term oriented investments
that can take several years from the stages of exploration to production, even when a mine is operating can
have limited production in the early phases. The figure shows the geographical distribution of cities (with
population over 25,000 at the beginning of the sample), and large-scale mines. While population distribution is
highly concentrated in the central part of the country, mines are more spread over the central-north and northern
regions. These regions are characterized by dry land less favourable to agriculture. This particular spatial
distribution yields heterogeneous exposure to mining activity for cities in the north in comparison to cities in
the central and south of Chile. Source: Own elaboration based on data from the Chilean Copper Corporation
(Cochilco).

Figure 2.1: Expansion of the Chilean Copper Industry

in the mining sector are received in the first two phases and given that this sector is capital-
intensive, most of the labor is hired during the development phase of the mining project.**
The opening of a large-scale-mining plant is usually a long process that takes several years.
Even when the mine is ready for operation, it can take a few more years to remove the waste
material before high concentrations of minerals are extracted. In fact, the closure of a large
mine can take up to 10 years to minimize the potential environmental damage. Along these
lines there is evidence of heterogeneous behaviour on the compliance to environmental regu-

lations in favour to MNCs.*> Additionally, to avoid fluctuations in mineral prices, large-scale

#This makes the direct effects in employment negligible in comparison to its indirect effects (Corden and
Neary, 1982).
4SMNCs tends to have higher standards of environmental quality in their operations in the host country in
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mining companies can negotiate several decades of future production in forward contracts
in which MNCs have more bargaining power. In some cases, these contracts can be traded
in stock markets, which can also affect mineral prices.*® All these conditions might affect
the price-elasticity of mineral production and, consequently, its contemporaneous economic
impacts.*’
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Notes: The figure shows the surge in offshoring of manufacturing inputs in the Chilean mining industry during
the super-cycle of mineral prices. Offshoring is measured as the ratio between manufactured inputs imported by
the mining sector over the total manufactured inputs used by the sector. Domestic purchases can be considered
a potential indicator of the creation of productive linkages in the national economy. The tendency of purchases
follows the super-cycle of mineral prices. The mining within-sector purchases follows the same path. Source:
Own elaboration based on data from OECD Input-Output Tables and World Bank.

Figure 2.2: Offshoring and the Minerals Price Boom

Finally, the participation of mining MNCs presents a spatial sorting (see Figure 2.1, Panel
b, for the geography of cities and large-scale-mining in Chile). While extractive activities
are mainly localized in small and medium-sized cities, higher-order urban centers house
more knowledge-intensive activities, as seen in Chile (Arias, Atienza, and Cademartori, 2014;
Atienza, Lufin, and Soto, 2019). These elements may limit and determine the nature of ag-

glomeration economies across the urban system because these cities have not reached a mini-

comparison to domestic firms, in order to comply to international regulations in the parent country.

46For example, forward contracts of one of the subsidiaries of the largest state-owned copper producer
CODELCO, signed between 2005 and 2007, are estimated to have cost approximately MMUS$ 4.66 in future
revenues to the company.

“’However, small-scale and artisanal mining tends to be much more cyclical with price booms, especially in
the production of precious metals, such as gold and silver.
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mum level of development to capture the growth effects of foreign direct investment (Phelps,
2008). Likewise, the 2000’s commuodity prices super cycle induced an increase of investments
in the mining sector, as a supply response of mining companies to the demand shock from
Asian economies. This led to an increase in purchases within- and between the resource sector
and other sectors in the local economy. However, as Figure 2.2 shows, during this time mining
companies also experienced an increase in offshoring, which implies that an important pro-
portion of these domestic purchases were not spent locally. In fact, it is estimated that more
than 90% of purchases from the mining sector were made to suppliers located in the capital
region and not in the regions in which those mines are located, and approximately less than
6% of the increase in domestic purchases was spent locally (Atienza, Lufin, and Soto, 2019).
These low incentives for local investment are reinforced by the lack of local productive advan-
tages in mineral zones, as the enclave hypothesis suggest (Arias, Atienza, and Cademartori,
2014; Phelps, Atienza, and Arias, 2015).

2.3 Theory

2.3.1 Booming Sector, Multinationals, and Local Economic Development

The model is built directly over the within-country version of the Dutch disease, in which the
contemporary productivity of each sector in each city is a function of past agglomeration ef-
fects and learning-by-doing. This is done by comparing three static equilibrium points that
describe a pre- and post-booming economy in which the resource boom might undermine the
formation of these agglomeration effects or learning-by-doing due to local Dutch disease.*® The
model setting adapts this framework to include an intermediate sector, endogenous ameni-
ties, and MNCs.* By modeling an intermediate sector, I explicitly incorporate the forma-
tion of backward productive linkages generated by the resource sector and its productiv-
ity spillovers through this channel. Additionally, by allowing for the heterogeneous effects
of domestic firms and MNCs in the formation of these local productive linkages, I capture
the heterogeneity in how MNCs and domestic firms foster local agglomeration externalities or
learning-by-doing.”° Finally, endogenous amenities play an important role capturing the nega-

#The sustainability of the local economy is a concern considering the long-run equilibrium of the economy
instead of the dynamics required to reach a steady state.

“This is because the introduction of MNCs in the resource sector implies modeling the production of inter-
mediate goods in the economy, as explored in Rodriguez-Clare (1996a). Besides, this study follows the notation
of Allcott and Keniston (2018) as much as possible.

S0Rodriguez-Clare (1996b) describe the conditions for an enclave formation at the country level, although en-
claves are local by nature. Rodriguez-Clare (1996a) further show that, generally, the extent of the market is
characterized by the production of a wide variety of intermediate goods and primarily explains the persistence
of underdevelopment. It also induces an under-develop trap. Nevertheless, recent evidence points toward a
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tive externalities of the resource sector, which ultimately translates into heterogeneous effects

in productivity and social welfare.

2.3.1.1 Model Environment The environment comprises a small open economy with two
cities, indexed by ¢ € {a,b}. Time is discrete and composed of three periods denoted by ¢
€ {0,1,2}. Each city ¢ is endowed with L. amounts of labor. There are three final goods
sectors j € {m,l,r}, where m denotes tradable goods, I local non-tradable goods, and r the
booming sector. There is an intermediate goods sector z that supplies the three final goods
sectors. Additionally, there is a housing sector h with absentee landlords, which does not

require labor, and its inverse supply is given by
_ h
e = HOL(:/ (1)

where 7. is the rent of housing in city ¢, Hy is a specific supply component common to both
cities, and / is the elasticity of housing supply. Labor is assumed to be imperfectly mobile
across cities but perfectly mobile amid sectors within cities.

2.3.1.2 Production Each sector producing final goods j € {m, 1,7} is composed by a repre-
sentative firm that can be a domestic firm or a MNC, denoted by k = {DOM, MNC}. These
firms employ L;.‘C workers and use Z;-‘C intermediate inputs to produce Q;-‘C amounts of a fi-

: k k (1k % (k =
nal good, using Cobb-Douglas technology Q;. = Aj (ch/(5k> (Z]-C/(l — 5k)> with ¢
€ (0,1). The intermediate inputs used for final production of a firm k in sector j and city c,
are derived from a discrete set of non-tradable differentiated intermediate goods produced

according to the following standard CES specification,

Z;'{c = Z(anc)a , (2)

k
NK
where 0 < a < 1, implying that intermediate varieties n are imperfect substitutes. Each
firm in the intermediate goods sector produces one variety with one unit of labor. There is
monopolistic competition in the production of intermediate goods and free entry and exit

of firms, with mark-up pricing P,;c = w,j./a. Consequently, the scale of firms selling in-

modern enclave (Arias, Atienza, and Cademartori, 2014). Note that this model does not determine whether a
firm can become multinational, which has been extensively studied in the literature (e.g., Grossman and Help-
man, 2002; Antras, 2003; Antras and Helpman, 2004; Grossman and Helpman, 2005; Helpman, 2006; Grossman
and Rossi-Hansberg, 2008; Antras, 2016). Nonetheless, it examines the implications for local economic develop-
ment, given the amount inputs offshored by MNCs.
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termediate goods is z,jc = Ljc = (1%3) L =9/ Wi, where § = (1&;) is the elasticity of
zjc

substitution of input varieties. Firms in final good sectors use symmetric quantities of inter-

mediate inputs but locally source a proportion /\;-‘C € (0,1) of these inputs, which implies that
1

& 1_
<ZN].’<C(A§<CZ”]'C)“> = (/\;'CCN]'kC)“ Lk

zjcs where )\;?C is assumed as given.’! Due to these assump-

tions, the Cobb-Douglas production function of final-good producers can be formulated in
the following Dixit-Stiglitz-Ethier form.

Lk Ox Lk- 1-0%
k _ Ak k je zjc
Qjc - Ajc(Qjc)qk (5_k> (1 — (5k> 3)

where Q;'{C = A?CN]-]Z, and 5 = WA 120 §g the Jove-for-inputs effect, which states

that an expansion in the number of local varieties N ]kc will induce a more than proportional

increase in the productivity of firms in the final good sector j and city c, but only in the
proportion of intermediate inputs that firms source locally /\}‘C. In other words, the variety
effect —or equivalently the extent of the market of intermediate inputs— is limited by the
propensity of firms to offshore 1 — A%.

2.3.1.3 Multinationals Following Rodriguez-Clare (1996a) and Alfaro and Rodriguez-Clare
(2004), the production of final-good producing MNCs and domestic firms will differ in the in-
put elasticities and total quantity of inputs demanded. This would induce differences in the
size and intensity of the local backward productive linkages generated by them. Formally,
the following assumptions are established: MNCs use more intensively intermediate goods
than labor (dpyne < dpoam), and MNCs offshore a larger proportion of intermediate inputs
(A%N > /\ﬁOM). Note that the first assumption establishes that MINCs rely more on inter-
mediate goods, implying that they have a greater love-for-inputs effect ny;nc > 1pom, have a
lower unit cost, and pay higher wages than domestic firms.”?> These assumptions imply het-
erogeneous backward productive linkages between MNCs and domestic firms. In particular,

these productive linkages in each city are given by

1-¢
th = o (5% DuerlL @
J

SIRodriguez-Clare (1996a) shows that the parameter Aj increases with the variety of intermediate inputs in
the home country, and decreases with transportation costs. Empirical evidence supporting these heterogeneous
sourcing between MNCs and domestic firms can be found in Harrison and McMillan (2011).

52This assumption is also consistent with the fact that MNCs tend to be more capital-intensive than domestic
firms (Alfaro and Rodriguez-Clare, 2004).
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Note that the offshore parameter A;‘C and the labor input elasticity J; will drive the difference
in productive linkages between MNCs and domestic firms. Precisely, it follows directly from
A?C/IN C> AﬁOM that the size of backward productive linkages for MNCs is lower than that
for domestic firms.”®> However, this is contrarrested by the fact that MNCs are more inten-
sive in the use of intermediate inputs and, consequently, the linkage multiplier % would
be higher for MNCs than for domestic firms. Furthermore, given that MNCs have a greater
love-for-inputs effect, the productivity spillovers from MNCs will be larger than those of do-
mestic firms.”* This may be because MNCs are more intensive in intermediate inputs, which
is why they would induce a larger variety of intermediate firms in the domestic market and a
proportionally higher output increase in final-good producers per unit of intermediate input

used.>®

2.3.1.4 Agglomeration Externalities The physical productivity A;‘C of a representative firm
k = {DOM, MNC} in each final good sector j and each city c evolves over time with past
labor in sector j and city c, total labor in city ¢, and a sector-specific idiosyncratic component
g ;“ . According to the following law of motion,

vk

k
Aj jct

k
Aj jet

iTk k
jet+1 — (P]LctACj . )

Further, analogous to the idea of dynamic localization economies, the existence of learning-
by-doing implies that ¢; > 0, which indicates the sector’s current productivity, increases with
sector past employment. Agglomeration spillovers are more similar to the concept of urban-
ization economies, implying that A > 0—the sector’s current productivity increases with
past local population. In addition, Eqn. 5 also captures heterogeneity among MNCs and do-
mestic firms in the persistence in the productivity of each sector, given by v,b;‘ > 0, and the
idiosyncratic differences between sectors @;‘ .

2.3.1.5 Consumption On the consumer side, each individual i in city ¢ consumes C; units
of a local good [, a tradable good m, and H; units of housing, at prices p;., pmc and 7. re-
spectively. p;. is endogenous, p;, is set as the numeraire (exogenous), and 7. follows Eqn. 1.
Additionally, consumers receive a utility B.€;, for living in city ¢, with B, level of amenities.

>Note that these conditions are slightly different from Rodriguez-Clare (1996a) and Alfaro and Rodriguez-
Clare (2004). This is because, in this study, the equilibrium determination of the endogenous number of MNCs
compared to domestic firms is not explored. Specifically, this implies that the unit cost function does not have a
term to specify the relative differences between the prices charged by MNCs and domestic companies.

>Recall that Spne < Spom implies 7pne > pom-

The differences in productivity spillovers of MNC firms have been largely documented in empirical studies
(e.g., Aitken and Harrison, 1999, Javorcik, 2004, and Alfaro-Urefia, Manelici, and Vasquez, 2019).
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€;c is the individual idiosyncratic taste for city c. Individuals have Cobb-Douglas preferences,

maximizing U;. = CZCmei(P Bc€j. subject to a budget constraint p;.C;; + Ciy, + rcH; = w,, with

v, ¢,and ¢ € (0,1), and v + ¢ + ¢ = 1. Then, the indirect utility function yields

weBce;
uiC = C f)/c géc (6)
Picre
where k¥ = y7p?0% ¢ is assumed distributed type I extreme value with scale parame-

ter ¢2 with & € (0,00). Individuals choose to live in a instead of b, if U;, > U;. There-
fore, under spatial equilibrium U;. = U, and the relative inverse labor supply is L,/L, =
(Barwa/ pird)* / (Buwy/ ).

2.3.1.6 Equilibrium Given the assumptions of differences in the intensity and use of inter-
mediate inputs between MNCs and domestic firms, an equilibrium with either only domestic
tirms or only MNC:s is the particular case in which A?C/H\] C = /\JQOM and éy;nc = dpom. Conse-
quently, for simplicity, here onward I omit the subscript k distinguishing both types of firms,
to focus on the equilibrium relationships regarding the resource boom and bust. Then, I will
describe the comparative statics between an equilibrium dominated by MNCs and a scenario
with a high presence of domestic firms by comparing how these relationships change for dif-
ferent values of the parameters A and J. For convenience, for the aggregate tradable sector
n —denoting both the tradable manufacturing and resource sectors— the local —onshore—

revenue productivity in each city is X,;c = A/ Yj=m,r ijA]-C.56

For the local good, the equilibrium price in the local non-tradable goods sector is obtained
by equalizing the local demand, which is individual demand times number of workers in the
city L., with local supply. Further, the fact that there is perfect mobility of workers between
sectors within a city implies that w;. = w.. Hence, the relative equilibrium price for the local
good is log p; = dlog @ + log L. — log X;. The price in the resource sector p,. is exogenously
determined in international markets, while that in the tradable sector is defined as the unitary
pme = 1. Thus, the equilibrium relative population is

logI::pr<loan+(1+17)logI:n) +ytlog$ + tlog B (7)

wherep=1—yand 7 = W. Eqn. 28 is known as the migration equation and is impor-

*Given the assumption that /\;\CAN € > /\jEC)OM, MNCs will shift-abroad a larger proportion of their revenue

productivity. This offshoring effect is intensified by the fact that MNCs rely more on intermediate inputs, imply-
ing 7pnc > ypom- This is consistent with a growing literature on the profit-shifting behaviour of MNCs (e.g.,
Dowd, Landefeld, and Moore, 2017 and Terslev, Wier, and Zucman, 2022).
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tant to notice that in terms of the impact of the booming sector, migration would be higher if
pT is larger—if the production is more labor-intensive—or equivalently if § is smaller. Addi-
tionally, if housing supply is more elastic—#/ is smaller—or the housing expenditure share ¢ is
lower, the location preferences of the individual are weak— is smaller. By substituting this
population difference in the relative inverse labor demand, we get the equilibrium relative

wage difference,
log = (1 —p7) <logf(n +(1+7n) login) —tlog$ — Tlog B (8)

which shows that an increase in the productivity of the tradable or resource sector would
induce higher nominal wages. Simultaneously, higher consumption amenities or an increase
in overall productivity would imply a lower nominal wage. This is because, under the spatial
equilibrium framework, workers are willing to accept lower nominal wages in exchange for a
higher level of amenities. Further, for housing market equilibrium, taken Eqn. 1, the relative
housing supply is a function of the relative population between the two cities given by log 7 =

hlog L, which implies that in equilibrium housing rents are determined by

log? = prh(log Xn+ (1417)log ﬁn) + ythlog$ + thlog B. )

Eq. 27, analogous to Allcott and Keniston (2018), shows that a resource boom would increase
wages and that relative equilibrium wages are defined by the relative size and total revenue
productivity of the final good sector. However, relative equilibrium wages are mitigated by
the revenue productivity of the non-tradable sector and relative amenities. Therefore, if the
resource sector (or equivalently the tradable sector) is not inducing a crowding-out effect
in the non-tradable sector or increasing the demand for intermediate goods, then it would
induce a decrease in nominal wages. A major implication of this is that the productivity
increments in the tradable sector can offset this negative effect of movement of labor, while
productivity increments in the resource sector cannot offset this effect. Notwithstanding, both
of these effects are mediated by the level of local amenities and migration.

2.3.2 Social Welfare

The cumulative indirect utility of people who live in city c across all periods is log U, =
YilogUe = Y ¢ (log wer — ylog pies — @ log rer + log Ber), where  is a discount factor. The
underlying assumption is that the social planner only focuses on permanent residents, as in

Allcott and Keniston (2018). This is because eliminates the need to keep track of migrants’
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idiosyncratic taste shocks ¢;..>” Additionally, producer surplus is ignored assumed that firms
are owned by absentee shareholders. Therefore, the relative cumulative social welfare effect

between the two cities can be rewritten as a function of the relative population
logU = Zétgflog L. (10)
t

Which establishes a direct mapping between relative population and welfare under the stan-
dard assumption that people vote with their feet. Replacing the relative population from Eqn.

28 yields the effect of the resource sector on social welfare.

2.4 Predictions

2.4.0.1 The Resource Boom and Bust Following Allcott and Keniston (2018), the predic-
tions of a resource boom and bust are derived from a comparison of three static equilibrium
points in which the resource boom is modeled as an exogenous shock to revenue productiv-
ity of the resource sector in one of the periods and cities each. The boom increases revenue
productivity through an exogenous increase in prices Py (e.g., an increase in world demand)
or due to an exogenous increase in physical productivity A,. (e.g., a new discovery of natural
resources). The two cities start at an initial symmetric equilibrium in ¢ = 0 with no natural
resources—X,, 1—0 = Xyp—0 = 0. Further, in t = 1, city a experiences a resource boom as a
shock that exogenously affects the revenue productivity in the resource sector—X,, ;—1 > 0.
However, city b does not have natural resources, and therefore, X, ;—1 = 0 in every period.
The resource boom ends in t = 2, and cities go back to the initial symmetric equilibrium,
Xrap—2 = Xypt—2 = 0, as displayed in the following timeline.

t=0 t=1 t=2

i 1

Xra :Xi’b:O Xra >0a1’1d X?’b:O Xra :X}’b :O

2.4.0.2 Effects on Population/Employment, Wages, and Rents The first prediction is re-
lated to the contemporaneous relative effects on cities. In t = 1, assuming Xj,; = Xipt for
j € {l,m}, and By = By, the resource boom implies Xy, — X, > 0. Thus, the relative effects
of population and wages are partially obtained by differentiating Eqn. 28 with respect to X,

This implies that the social welfare is computed over infra-marginal individuals, as represented in Fig. 2.3
(see Kline and Moretti, 2014b for a further discussion).
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and equivalently for Eqn. 27 and 9, which yield

) oWy O
=L — o1 >0 s =(1-p1)>0 i1 = pth >0,
aXn,t:l aXn,t:l aXn,t:l

where T = 1+<p1—h+§' This effect on the price of non-tradables is analogous to the spending
effect given in Corden and Neary (1982), which states, as in Allcott and Keniston (2018), that

the price of non-tradables rises faster than the increase in wages.

2.4.0.3 Effects on the Size and Productivity of the Manufacturing Sector The resource
boom increases the demand for labor in the local goods (non-tradable) sector at the same rate
as population p7. In the case of the tradable sector m, analogous to the resource movement
effect from Corden and Neary (1982) and Allcott and Keniston (2018), a resource boom would
crowd-out employment in the tradable sector. However, this crowding-out effect is mitigated
by the productive linkages. More precisely, the relative effect of the resource boom on the size
and productivity of the tradable —manufacturing— sector is given by

5 CET) P L e

Contrary to Allcott and Keniston (2018), these derivatives show that the negative total effect of
the resource sector on the local tradable sector (manufacturing employment) is mitigated by
the positive indirect effect of the resource boom caused by the creation of productive linkages
in upstream industries, captured in the parameter 1. Therefore, the total effect, although is
always negative, can be considerably small. As larger the love-for-inputs effect, smaller the
crowding-out induced by the resource boom. This has important implications regarding the
potential of the resource sector to induce local economic development via linkage creation,
as increased offshoring directly decreases this potential to mitigate the crowding-out of other
industries. This provides a reasonable argument against one of the key mechanisms of the
Dutch disease and provides a plausible explanation to explain the lack of a crowding-out effect
of the resource boom in the manufacturing sector, as in Allcott and Keniston (2018) for the US
oil and gas sector and Aragon and Rud (2013) for the Peruvian gold mining industry, among
others.

The resource boom increases the productivity of the local good sector in t 4 1 due to the
accumulation of sectoral and aggregate labor in the previous period t—learning-by-doing and
agglomeration effects. The effect of the resource boom in the productivity of the non-tradable

sector is always positive and more than proportional to the effect experienced by this sector in
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the previous period, which has been reinforced through agglomeration and learning-by-doing.
This effect can be magnified if the resource boom also increases the demand for intermediate
goods. ¢ plays a key role in magnifying the learning-by-doing effect. Thus, considering the
assumption that domestic firms rely more on labor than MNCs—épop > dpne, this implies
that this magnification effect would be higher for domestic firms than for MNCs. Taking these

results together we can establish the following proposition,

Proposition1. Consider a resource boom and bust as an exogenous increase and subsequent decrease
in the revenue productivity of the resource sector in a given location X,,, due to a price shock Py, or/and
a resource discovery Ay,. When the productivity gains from local input variety are sufficiently large,
i.e. § — oo. Then, demand linkages from the resource sector to upstream suppliers:

1.1 Offset the crowding-out effects induced by the resource boom on local —manufacturing— trad-

aLm t

able employment during the booming period =3** — 0, and

1.2 Mitigate subsequent productivity losses due to foregone learning-by-doing during the bust pe-
riod. In which case the productivity gains from spillovers from the resource boom to manufac-

turing firms approximate to a weighted agglomeration elasticity am L pTA.

This proposition establishes the condition for local Dutch disease. To the extent that sectoral
externalities of the manufacturing firms in the form of localization economies are too large in
relation to overall agglomeration effects 4)’“ , then the condition is more likely to be violated.
Le., this term will be higher than the local multiplier and location preferences. Then is key to
know the size of these externalities.

Proposition 2. As long as MINCs are more intensive than domestic firms in the use of intermediate
inputs, i.e. yne > pom- MNCs induce larger productivity spillover than domestic firms per unit
of labor hired. However, to the extent that MINCs offshore a larger amount of intermediate inputs than
domestic firms, i.e. Ayne < Apom, backward productive linkages from the resource sector are less
likely to offset productivity losses from crowding-out effects.

2.4.0.4 Effects on Social Welfare Note that relative welfare will increase as a direct con-
sequence of the resource boom. Therefore, aggregating over all periods and focusing on the
impact of a resource boom in t = 1, keeping everything else constant, yield the following
expression

oU  &(1—19¢)
oX,yy  1+76

> 0.
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Assuming that the resource boom only happensint = 1 (ie, L;;, = 0int = 0 and t = 2),
then social welfare in city a increases as a direct consequence of the resource boom ceteris

paribus. Notwithstanding, this would vary across MNCs and domestic firms, given that

dmnc < dpom-

2.4.0.5 Equilibrium with Endogenous Amenities As is largely documented in the litera-
ture on resource economics, the booming sector generates negative consumption externalities
in the form of dis-amenities, such as environmental hazards. To understand the implications
for the previous equilibrium in such situations, I derive the effects assuming that the booming
sector generates a dis-amenity effect in proximity to a resource extraction site. Specifically,
suppose that the resource sector operates s extraction sites located at a distance T from the
booming city. Then the total amenity effect will now be an endogenous measure that follows

—wy
Bf = by (Llr‘ct / L]C‘t) . Which states that local amenities increase with local population L;

like in consumer cities, but these amenity effects are limited by the size of the resource sector
L,¢t, capturing the negative externalities from the resource sector. Moreover, the final amenity
effect hinges on the magnitude of these components and is captured by w. This implies that

the effect of the resource boom in relative population, wages, and housing rents is

oL Iy 0Pt
=L — ot >0 =l (1—pT)u>0 =l pThu >0,
aXn,t‘zl aXn,ile n,t=1
where 4 = ——. Compared to the case without the dis-amenity effect generated by the

resource sector, the effect on wages is always positive by the magnitude (7 + )/ (1 + 7J).
Here, the positive effect on wages is heavily discounted by the factor w(2 4 d: — 25). Despite
the effect being positive, this dis-amenity effect is the result of the resource sector having
important implications for the relative welfare effects of the resource sector. These effects also
differ between the MNCs and domestic firms case in J. Finally, the effect of housing rents
is obtained by substituting the equilibrium relative population and partially differentiating
with respect to Xn,tzl. This yields the same effect as in the previous case.

OLnt B 1 aAm,tﬂ — 0TAN — Pm .
(1+7n)

aXnt B (1 + 77) aXnt

All these effects, considering the dis-amenity effect, yield the following theorem.

Proposition 3.  When amenities are negatively correlated with the resource boom these externalities
limit the productivity and social welfare gains from the resource boom.
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2.4.0.6 Summary and Implications for the Empirics One important feature of this model
is that allows us to formalize the conditions by which a resource boom might favor an enclave
or an industrial agglomeration, which is consistent with the literature in economic geogra-
phy. A taxonomy that define these two opposite extremes scenarios. In summary, we can

characterize a modern enclave equilibrium considering the following conditions.

Definition. A modern enclave equilibrium induced by the booming sector is characterized by:

1.1 Large productivity losses due to foregone scale economies: the crowding-out of the tradable sector
induced by a local resource movement and spending effect that implies productivity losses in the
long term (local Dutch disease). This is reinforced by limited linkage creation that does not offset
the crowding-out of tradable —manufacturing— industries.

1.2 Social welfare losses due to local spending effect: the higher wages paid by the resource sector
that induces higher local rents that induces a decrease in real wages. This is reinforced by the

negative externalities of production in the form of dis-amenities.

The existence of linkage creation by resource sectors rules out the possibility of local Dutch
disease due to the absence of a crowding-out effect of the resource sector. Given that these
effects nullify each other, limited linkage creation by MNCs can empirically imply that these
linkages cannot offset the crowding-out of firms in the tradable sector. This situation will be
consistent with the previous literature based on case studies but not with more quantitative
large-scale evidence. If the existence of spillover effects is related to that of crowding-out
effects, it is difficult to expect negative spillovers. Further, the final effect on wages and rents
is more likely to determine the long-term equilibrium of the booming city. The dis-amenity
effect induced by the resource sector might lead to limited real wage gains and, consequently,
limited population gains in the long-term. These effects are more sensitive to the assumptions
characterizing the behavior of MNCs and domestic firms in the resource sector. These effects

are illustrated in Figure 2.3.

In Figure 2.3, the blue-shaded area under the yellow curve and above the red curve represents
the social welfare gains from the booming period. From the symmetric equilibrium of the pre-
booming economy, the fraction of workers is equal to 0.5 in both cities. However, the resource
boom city A increases its population to 0.6 relative to total population in both cities. This
change in the population of city A between t = 0 and t = 1, is denoted in the figure by
AL;. However, the dis-amenity effects of the resource sector are persistent and will affect the
relative welfare in the bust period t = 2. In particular, two scenarios are described in the

tigure. Under the first scenario, for which the marginal relative utility is represented by the
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Table 2.1: Qualitative Relative Predictions of a Resource Boom and Bust

Comparison
Overall Effects MNCs/Domestic

Booming Period (short-term)

Population/Employment ) {

Wages /Prices (non-tradables) T T
Manufacturing Employment (tradable) + +

Bust Period (long-term)

Manufacturing Productivity (tradable) { )

Social Welfare A 0

Notes: Social welfare effects assumes amenities negatively correlated with the boom.

orange curve, the welfare losses induced by the dis-amenity effect are lower than the welfare
gains during the booming period. Therefore, the total welfare gains from the booming and
bust periods are positive, and the population change in relation to the pre-booming period
is 0.05. Under the second scenario, the welfare losses induced by the dis-amenity effect are
larger than the welfare gains from the booming period.”® Consequently, the overall welfare
effect from the booming and bust period is negative, and the booming city loses population
in the long-term.

2.4.0.7 Theorem. Consider that the resource sector is dominated by MNCs such that A, — 0 and
6 — 0. Then a resource boom X1 = PratArar > 0 is more likely to induce an equilibrium with

enclave features.

2.5 Data

To provide empirical evidence on the mechanisms described previously, this study builds a
dataset for Chile by combining information on mining activity and performance of local firms

and workers’ conditions in local labor markets.

2,51 Mining

To capture yearly and spatial variation in mining activity, I construct a measure of the intensity
of mining operation at the plant-level for more than two decades by combining daytime and
night-time satellite images based on recent advances in the field of remote sensing (Connette
et al., 2016; Werner et al., 2020). Intuitively, imitating the restoration of an old picture, I use

%Note that this is possible because the amenity measure accumulates over time.
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T T T v | | | I I

Social welfare (inframarginal workers)

3 | = Marginal utility in the booming city a (absolute) .

—— Marginal relative utility in the pre-booming period (t=0)
Marginal relative utility in the booming period (t=1)

—— Marginal relative utility in the bust period (t=2, scenario 2)

o || ——Marginal relative utility in the bust period (t=2, scenario 1)

welfare gains in city a
from the booming period

—

welfare losses in city a from e :

the bust period (scenario 1) TR

=2 welfare losses in city a from ; . : -
the bust period (scenario 2) P Al -
' aly

-3 i T -

ALY
| | | i 1 i i 1 1
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Fraction of workers in the booming city a

Notes: The figure illustrates a numerical example over the model to compare the relative welfare gains and losses
from a resource boom and bust in city a (booming city). The figure depicts two post-booming scenarios. One
with low disamenity effects caused by the resource sector, and another with large disamenity effects. The last
one can lead to population losses in the booming city in the long-term. Source: Own elaboration based on Kline
and Moretti (2014b).

Figure 2.3: Relative Welfare Effects from the Resource Sector
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the latest available LandSat high-resolution satellite images along with official geo-referenced
data from the USGS and Chilean Ministry of Mines to identify the location and actual area of
operation of the mining active and inactive sites. Further, for these areas, I compute statistics
of night-time lights for each year between 1992 and 2017 as a proxy of the intensity of activity,
as in Hodler and Raschky (2014). This idea relies on the documented fact that large mining
sites operate on a 24-7 basis, which implies that night-time lights data are arguably a potential

good source of information to proxy the intensity of activity of each plant.

To complement and validate the satellite information, for each mine identified and available,
I compile administrative records about the following criteria: the type of extracted mineral,
years of operation, owners of the plant, and production level. Regrettably, yearly production
reported for each plant is only available for a sample of the largest mines and certain years.
Moreover, this information is used to complement and validate the indicator of the intensity
of activity of each plant, constructed using satellite images. A detailed description of the
remote-sensing methodology used and results of the validation exercise are provided in the
Online Appendix. Additionally, as described in Section 2.6.2.1, novel insights are based on
Faber and Gaubert (2019) and by relying on a large amount literature on mineral geology
(see e.g., Segal, 1982; Drury, 1987; Wolf, 2012). I use spectral bands—non-visible range—of
the satellite images to construct an instrumental variable that captures the spatio-temporal
variation in the concentration of heavy minerals in the soil of mining sites as a predictor of
the yearly profitability of each mine.

2.5.2 Firms

To study the cross-sectoral and firm-specific spillover effects from the resource boom, I use
manufacturing surveys and aggregated sector-municipality level tax records. Longitudinal
data from manufacturing surveys are available from 1995 to 2014, provided by the Chilean
National Institute of Statistics (INE). The Chilean manufacturing survey (ENIA) collects infor-
mation about all Chilean manufacturing firms with more than ten employees. It has informa-
tion on the location of production, number of employees, wages, workers’ skill level, capital,
and inputs used for production. This information is internally contrasted by the Chilean sta-
tistical office with the financial balance of each firm reported in their annual tax records (INE,
2006). Given that economic censuses that compile information about all the economic sectors
are considerably recent in Chile, and the manufacturing surveys only report localization at
the regional level, I complement this information with publicly available aggregate data for

all economic sectors at the municipality level based on the tax records from 2005 to 2015.
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2.5.3 Workers

The previous information is complemented with more detailed data from the supply-side of
the labor market. A pool of household surveys from 2000 onward is used. The analysis is
based on Chilean socioeconomic household Survey (CASEN). CASEN is constructed by the
Office of National Statistics. This includes information on wages and workers’ characteristics,
such as age, gender, education, occupation, and sector. A repeated cross-section of six waves
of the CASEN is used—the 2000, 2003, 2006, 2009, 2011, and 2013 waves. The pool contains a
total of 1,927,822 observations, from which 703,512 report wages. Wages have been deflated
using the Chilean Consumer Price Index (100=2008). Additionally, the sample is restricted to
cities with a population of more than 25,000 inhabitants.

2.6 Empirics

The empirical evidence is divided in three parts. First, I test the predictions of the within-
country version of the Dutch disease considering the heterogeneous effects between MNCs
and domestic firms in the resource sector. This is done to understand if there is evidence to
support the hypothesis that the mining sector is inducing unsustainable long-term local eco-
nomic development by reducing workers” welfare and decreasing the gains from industrial
agglomeration caused by crowding-out effects. Second, I document the existence of spillovers
from local productive linkages of the mining sector to quantify its potential as a source to off-
set the negative effects of the Dutch disease. Finally, I present evidence on the role played by
MNCs in the mining sector for forming these local productive linkages to better understand
how the organization and production of the resource sector interact with the local agglomer-

ation to induce an enclave equilibrium.

2.6.1 Relative Effects in Local Labor Markets

Previous empirical literature identifying the local economic impacts of resource-based activi-
ties has usually based its research strategy on an indicator of natural resource endowments in
a given area that determine the exposure of local workers and firms to shocks in the resource
sector, using a quasi-experimental shift-share design. It uses the arguably exogenous spatial
variation induced by geological factors and/or the temporal variation in global commodity
prices (e.g., Aragon and Rud, 2013; Caselli and Michaels, 2015; Allcott and Keniston, 2018).
In this study, the impacts of mining on local economic outputs are mainly observed using an
exposure variable that follows a similar strategy but varies between the exposures of MNCs
and domestic firms in the mining sector. Specifically, the empirical strategy compares the

cities more exposed to mining activity against cities less exposed, in which the general equa-
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tion to be estimated, as a first-order approximation of Eqns. 28, 27 and 9, takes the following
form:
Alog Yy = ,6" log <Exposure’§t_1> + Xlctyy + Ot + €ct, (11)

where Y;; = are the different economic outcomes in city c, year t: (1) population and employ-
ment, (2) wages and rents, (3) number and aggregate sales and revenue of firms, and (4) total
factor productivity. k = {domestic, multinational}, X'¢¢, = control variables at the initial year,

0y = year fixed effect.

2.6.1.1 Local Exposure to Mining Shocks The exposure to a mining shock for city c, lo-
cated at a distance d. s from a mining plant s of property k = {domestic, multinational }, with

Qk, level of production, is defined by the following:
-1
Exposurel, = Y Qf (a5, ) (12)
S

where QF, is proxied by the sum of night-time lights within the area of a given mining plant.
Here, the exposure is defined over a continuous space, which is more realistic than standard
approaches where the exposure variable varies across a discrete space of regions, natural
resource endowments, or the production of commodities. All these criteria equally affect
the agents within the region and have a discontinuity given by the administrative borders.
Instead, the exposure variable in Eqn. 12 captures geographical spillovers to more distant
locations that are also being affected by mining activity due to long-distance commuters or
increases in local investments due to national fiscal windfalls.® Under the plausible assump-
tion that these effects falls with the distance to mining plants.

The endogeneity of this variable is determined by the extent to which local conditions affect
the activity of mining companies, for example, local workers’ strikes common in the sector
for both domestic firms and MNC:s (see e.g., The Economist, 2006; Financial Times, 2010; BBC,
2011; Duran-Palma, 2011). Their production levels are not mainly driven by geological con-
ditions for mining exploitation. Identification is based on the following factors: exogenous
geological factors influencing mining production and exogenous variations in mineral prices.
As explained later, this is arguably the case, as is revealed in the small correction of the IV
strategy in most estimates.®

»Long-distance commuting or fly-in/fly-out commuting is a common phenomenon in mineral economies
(Aroca, 2001; Aroca and Atienza, 2011; Paredes, Soto, and Fleming, 2018).

%00wing to the time span of the data and nature of hard minerals production described previously in the life
cycle of large-scale mines, I do not study the cyclicality of the phenomenon, as in Allcott and Keniston (2018).The
cyclicality of the booms and busts of the mineral sector is likely to be different than it is evidenced in the oil and
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2.6.1.2 Population and Employment The first set of hypotheses is contradictory to the fact
that the resource sector causes short-term positive impacts on population and employment.
These effects are estimated in Eqn. 35, where the outcomes Y,; = are population and employ-
ment (dis-aggregated by sector). These effects are informative of the different mechanisms
that affect location patterns of workers and firms. Although these effects are expected to be
positive, the final result depends on the magnitude of the different mechanisms at play. For
example, the effects on population would be positive if the increase in local wages is more
than proportional to the increase in local rents and if the dis-amenity effect caused by proxim-
ity to mines is negligible. However, the total effects on employment would be positive if the
mining sector is important in relation to other sectors, and the labor directly and indirectly
created by the resource boom is significantly higher than potential crowding-out effects.

2.6.1.3 Wages and Rents The key mechanisms underlying the average relative impacts of
mining on local population and employment are the effects in local wages and rents. Eqn.
35 is estimated with Y;; = log of residualized wages and rents in city c. These residuals are
obtained from a standard wage and rent equation. These effects are expected to be positive
according to the chain of events of the local Dutch disease. Specifically, a positive shock in the
mining sector generates more demand for labor, which raises wages in the resource sector. If
the mining sector is locally important, the excess of demand for labor would induce higher lo-
cal wages in other sectors as well, as these sectors will compete for the same pool of labor. The
increase in local wages raises the prices of non-tradables, which results in higher living costs.
These costs would be captured by higher rents. These productivity effects can be masked by
amenity effects on wages and rents, which might differ in their direction, depending on how

workers and firms perceive mining activity.

The positive effects on wages and rents are predicted under the assumption that the resource
boom is treated as a productive local amenity in the spatial equilibrium setting. However,
this might not be the case if mining activity generates negative externalities, such as envi-
ronmental impacts that affect workers” and firms” decisions. In that case, these effects are
captured by wages and rents and move in opposite directions (negative). Nevertheless, if the
environmental effects of mining on cities are negligible, and mining activity induces higher
wages and rents, the extent to which the magnitude of the rise in rents might offset the wage

increase would depend on a different set of factors. If the demand of labor increases signif-

gas sector of the US. This is because the exploration and developing phases take more time, and when the
mine is in the extraction phase, it incurs large exit costs. Additionally, they tend to negotiate future contracts
of production at fixed prices. However, I provide robust evidence on the contemporaneous and long-run local
economic impacts of mining to argue that the estimates are robust to time-trends and confounders that might
occur during the boom.
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icantly, and local areas cannot meet the supply of labor required for the new equilibrium, a
high proportion of workers might end up living far away from mining cities. This might be
reinforced by two main elements—the lack of local a