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ABSTRACT KEYWORDS
Despite the coexistence of three trends—increased economic Environmental regulation;
integration, a dramatic reduction in biodiversity, and the imple- foreign direct investment;

globalization; protected

mentation of national policies to reduce extinction risks—we
areas

know little about how foreign investment affects biodiversity.
This paper focuses on the incentives that foreign direct invest-
ment (FDI) poses on governments’ foremost strategy to protect
biodiversity: the establishment of protected areas. Protected
areas have expanded in most countries at rates that are not
explained merely by geography or environmental reasons. We
argue that FDI is associated with the expansion of protected
areas through two channels. First, multinational corporations
can obtain reputational benefits from host countries’ commit-
ment to protect biodiversity. Second, protected areas impose
different costs on existing and prospective FDI, and rarely entail
expropriation of foreign investment. This potentially shields for-
eign owned firms from domestic or international competition
for the use of comparable resources. Statistical analyses on a
sample of 60 developed and developing countries between
1984 and 2020 strongly support our expectations. Our findings
shed new light on globalization’s non-economic implications
and add to our understanding about how international factors
influence the provision of public goods.

RESUMEN

A pesar de la coexistencia de tres tendencias (una mayor inte-
gracién econémica, una reduccion dréstica de la biodiversidad
y la implementacién de politicas nacionales para reducir los
riesgos de extincion), sabemos poco sobre cdmo la inversion
extranjera afecta a la biodiversidad. Este articulo se centra en
los incentivos que la inversion extranjera directa (IED) plantea
con relacion a la principal estrategia de los Gobiernos para pro-
teger la biodiversidad: el establecimiento de dreas protegidas.
Las areas protegidas se han expandido en la mayoria de los
paises a un ritmo que no se explica simplemente por razones
geograficas o ambientales. Argumentamos que la IED se
encuentra asociada con la expansiéon de las areas protegidas a
través de dos canales. En primer lugar, las empresas
multinacionales pueden obtener beneficios reputacionales del
compromiso de los paises receptores de proteger la
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biodiversidad. En segundo lugar, las dreas protegidas imponen
diferentes costes a la IED, tanto existente como futura, y rara
vez implican la expropiaciéon de la inversién extranjera. Esto
podria proteger a las empresas de propiedad extranjera de la
competencia nacional o internacional con respecto al uso de
recursos comparables. Llevamos a cabo analisis estadisticos de
una muestra de 60paises, desarrollados y en desarrollo, entre
1984y 2020, los cuales respaldan firmemente nuestras expecta-
tivas. Nuestras conclusiones arrojan nueva luz sobre las implica-
ciones no econémicas que tiene la globalizacién y se suman a
nuestra comprension en materia de cdmo los factores interna-
cionales influyen sobre la provision de bienes publicos.

RESUME

Malgré la coexistence de trois tendances (augmentation de l'in-
tégration économique, réduction spectaculaire de la biodiver-
sité et mise en ceuvre de politiques nationales visant a atténuer
les risques d'extinction), nous en savons peu sur les effets de
I'investissement a |'étranger sur la biodiversité. Cet article se
concentre sur les avantages que représente linvestissement
direct a I'étranger (IDE) dans le cadre de la principale stratégie
de protection de la biodiversité des gouvernements: la défini-
tion de zones protégées. Les zones protégées se sont élargies
dans la plupart des pays a une vitesse qui ne sexplique pas
simplement par des raisons géographiques et environnemen-
tales. Nous affirmons que I'IDE est lié a I'expansion des zones
protégées de deux facons. D'abord, la réputation des multina-
tionales s'améliore quand un pays hote s'engage a protéger la
biodiversité. Ensuite, les zones protégées imposent différents
colts sur les IDE existants et a venir, mais impliquent rarement
I'expropriation d'investissements étrangers. Aussi les entreprises
détenues par des étrangers seront-elles potentiellement
protégées de la concurrence nationale et internationale par
rapport a l'utilisation de ressources comparables. Des analyses
statistiques d'un échantillon de 60 pays développés et en
développement entre 1984 et 2020 viennent fortement étayer
nos attentes. Nos conclusions apportent un nouvel éclairage
sur les implications non économiques de la mondialisation et
viennent enrichir notre compréhension des effets de facteurs
internationaux sur la fourniture de biens publics.

Introduction

Almost two decades ago, Agrawal and Ostrom (2006) criticized the lack
of attention that political science had paid to conservation biology and
biodiversity, highlighting that the political implications of protected areas
exceeded the “region demarcated on a map” (Agrawal and Ostrom 2006,
682). This neglect is puzzling because, by removing land and its resources
from private appropriation and exploitation, protected areas have immediate
distributive effects. Subsequent research uncovered the political and eco-
nomic costs of protected areas, and how protected areas’ management
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affects their effectiveness (Agrawal and Redford 2009; Gibson, McKean,
and Ostrom 2000; Hayes and Ostrom 2005). Beyond that, the politics of
biodiversity protection has been largely ignored by political scientists until
recently (Fernandez Milmanda and Garay 2019, 2020; Garcia and Burns
2022; Mangonnet, Kopas, and Urpelainen 2022; Hawkins and Goodliffe 2023).

We investigate whether countries may use the establishment of protected
areas, governments foremost strategy to preserve biodiversity, with the
dual goal of protecting the environment and business. Although protected
areas have grown in most countries especially since the mid-1980s,' con-
trasting trajectories in different countries suggest that the global expansion
of protected areas is not an artifact of definitional change. Furthermore,
neither geographic nor environmental factors can solely explain this trend.
In this paper, we look at the association between foreign direct investment
(FDI) and the expansion of protected areas, and posit that the presence
of foreign subsidiaries is associated with the expanding coverage of pro-
tected areas.

FDI, one of the key parameters of contemporary globalization (Garrett
2000), is a good indication of exposure to, and integration into, inter-
national markets. FDI has been associated with a host of effects on
environmental outcomes and regulation (Cole, Elliott, and Zhang 2017).
Interestingly, most of the research focuses on the environmental costs
or benefits of competing for new investment. In this paper, we revisit
the idea of the obsolescence of bargaining (Vernon 1971) and examine
whether extant FDI is associated with increases in environmental regu-
lation that may translate into benefits to foreign companies already in
the country—even if those regulations do not clearly or equally benefit
new investment.

We draw on protected areas’ multiple goals—environmental, economic,
socio-cultural—and argue that protected areas are generally beneficial for
foreign firms operating in the country.? Therefore, foreign investors should
support and even encourage governments’ initiatives to expand protected
areas for two reasons. First, multinational corporations can benefit from
host countries’ increased public commitment to environmental norms,
including the expansion of protected areas (Reinhardt 1998)—what we call
the reputational mechanism. Second, we claim that this reputational gain
generally comes at little or no cost for existing foreign subsidiaries because
the establishment of protected areas rarely undermines their rights—in
particular, it rarely entails expropriation of foreign investment. In fact,

'Figure A1 in the Appendix visualizes different timing and rates of expansion of protected areas.

2We use foreign firms and multinational corporations exchangeably throughout this paper.
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new protected areas potentially shield current investment from domestic
and international competition for the use of comparable land or resources,
providing and additional benefit for firms already in the country—a shield-
ing effect.

Understanding the political economy of protected areas is important
for several reasons. First, one of the main concerns of environmentalists
is that “with enhanced international capital mobility the fear of capital
loss might induce countries not to raise standards” (Neumayer 2001, 231).
Thus, the discussion tends to focus on how the goals of business attraction
and environmental protection pull regulatory frameworks in opposite
directions. Identifying the alignment between (some) business interests
and some measures for biodiversity conservation may result into increased
environmental standards. Foreign firms could be overlooked, yet powerful
actors for biodiversity conservation. Second, empirically, the coexistence
of three trends—a dramatic reduction in biodiversity (Jenkins 2003), the
implementation of national policies to reduce extinction risks, and increased
economic integration—makes it difficult to individualize direct channels
through which economic incentives may affect biodiversity or the policies
adopted to protect it. By disentangling some linkages between particular
forms of economic integration and environmental protection, this study
also adds new insights to important policy debates.

This paper contributes to several lines of research. First, our results
shed new light on some non-economic implications of globalization. In
line with the literature showing that market forces and interdependence
help the diffusion of international standards (Jones and Zeitz 2019; Malesky
and Mosley 2018; Mosley 2003; Simmons and Elkins 2004), we provide
evidence on additional channels through which international factors may
influence the provision of public goods. By looking at investment already
settled in a country, we build on the idea that strong domestic actors
interested in some institutional arrangements may contribute to the pro-
tection of biodiversity (Agrawal and Ostrom 2006; Ostrom 1990). We
highlight the role of foreign owned companies as parties interested in
conservationist policies, moving the focus beyond the work on corporate
social responsibility.

Our results also speak to the more general literature on FDI and envi-
ronmental politics (Bayer 2023; Bechtel, Genovese, and Scheve 2019;
Finnegan 2022; Gu and Hale 2023; Schulze 2021). The underlying assump-
tion regarding environmental regulation is that it results in a distributive
conflict in which businesses generally “lose” In the case of protected areas,
we show a cleavage within the seemingly “losing” coalition: existing invest-
ment may benefit while prospective investors may face more costs. Put
differently, instead of the distributive conflict along sectoral lines, as seen
in the existing literature, we focus on the inter-temporal distributive
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conflict among international businesses.’ This also let us to question the
limits of the obsolescence of bargaining for the case of environmental
regulation.

Finally, we also contribute to studies that have recently started to look
at the domestic politics of protected areas designation (Beacham 2023;
Fernandez Milmanda and Garay 2019, 2020; Garcia and Burns 2022;
Mangonnet, Kopas, and Urpelainen 2022; Orihuela 2020). By shifting the
focus to international economic incentives, we look at a decision that
precedes the eventual bargaining between national authorities and local
communities regarding protected areas’ effective location.

In the next section, we describe and characterize protected areas as
instruments for biodiversity conservation. After reviewing the literature,
we present our main argument and hypotheses. Section four describes our
data and methods, and the fifth section presents our results and robustness
checks. The conclusion summarizes our findings and proposes lines for
tuture research.

What protected areas are and why they matter

Protected areas are “clearly defined geographical space[s], recognised,
dedicated and managed, through legal or other effective means, to achieve
the long-term conservation of nature with associated ecosystem services
and cultural values” (Dudley 2008). This imposition of legal restrictions
to the access to and/or the use of defined zones to preserve both species
diversity and their habitat integrity is the most commonly used tool for
biodiversity conservation (Butchart et al. 2012; Geldmann et al. 2013).*
Protected areas currently cover over one sixth of the Earth’s land surface
(UNEP-WCMC and IUCN 2023)—see Figure 1—and countries have com-
mitted to keep increasing their coverage (Convention on Biological
Diversity 2010).

The largest study conducted to date shows that protected areas benefit
a wide range of species, and that worldwide, local biodiversity remains
higher inside than outside terrestrial protected areas (Gray et al. 2016).
This suggests that protected areas might be the most important tool to
protect biodiversity and contextualizes debates regarding the effectiveness
of these areas (Arriagada, Echeverria, and Moya 2016; Joppa and Pfaff
2009; Le Saout et al. 2013).

30ur approach is consistent Aklin and Mildenberger (2020)'s conceptualization of environmental policy
as a distributional conflict within countries, focusing on “the empirical linkages between domestic and
international factors shaping climate policy making.".

4Watson et al. (2014) present an overview of the origins and changing goals of protected areas.
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Figure 1. Distribution of protected terrestrial and marine areas as of January 2023.
Note: Green indicates terrestrial protected areas; blue indicates marine protected areas; data from UNEP-WCMC
and IUCN (2023); base map from GADM version 4.1; figure produced by the authors with QGIS (3.28.3-Firenze).

Although the process of designation of protected areas varies across
countries, it is normally an executive-led decision—in contrast with leg-
islature-led initiatives (Fauchald 2021; Lausche 2011). For instance, the
high-profile designation of San Lucas Island National Park was directly
mandated by the Costa Rican president Carlos Alvarado (Executive Decree
No. 9892). Similarly, Vietnam’s Biodiversity Law (Law No. 20/2008/QH12)
explicitly delegates the decision to establish national-level conservation
areas to the prime minister (Article 23.1).> This may explain why some
suggest that declaring protected areas particularly benefits national author-
ities in the form of international recognition designation (Fernandez
Milmanda and Garay 2019, 2020; Garcia and Burns 2022; Mangonnet,
Kopas, and Urpelainen 2022; Orihuela 2020).

The process normally involves the participation of different stakeholders
in the area, and generally receives significant press attention. Although
notifications and consultations may be mandatory, the results of the con-
sultations are generally not binding. The description of the designation
process of protected areas by former National Protected Area Service of
Peru (SERNANP) board member illustrates this point:

“A number of procedures and requirements are needed to declare an area, including
consulta previa [prior consultation], if there are indigenous communities living
nearby. Those holding land rights in the area must also be notified of the intention
to create a protected area. The proposal then passes from SERNANP to the Ministry
of Environment for approval, and ultimately to the council of Ministers for its final
declaration” (Wiebel 2017).

Shttp://bit.ly/3EL2POL (accessed Nov 29, 2022).
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The designation of protected areas is also linked to an international
regulatory framework. Under the umbrella of the Convention on Biological
Diversity, organizations such as the International Union for Conservation
of Nature (IUCN) aim to harmonize and monitor the protection of bio-
diversity—and eventually offer some forms of international assistance.
Protected areas that meet requirements are listed in the World Database
on Protected Areas, the IUCN Red List of Threatened Species, and the
World Database of Key Biodiversity Areas.®

The establishment of protected areas normally does not impose addi-
tional costs to ongoing production directly—this contrasts with other kinds
of environmental regulation, such as limits on emissions, water usage, or
waste disposal—but has the potential to limit opportunities for new busi-
ness. Protected areas may also directly improve some industries’ expected
income—such as tourism or research collaborations (Fauchald 2021). As
such, protected areas are likely less costly than other forms of environ-
mental regulation for current business, and may affect existing and new
investment through different channels.

Literature review

A growing literature analyzes the effects of globalization on the environ-
ment. The main focus has been both on environmental quality or degra-
dation (de Soysa and Neumayer 2005; Shahbaz et al. 2015)—analyzing
outcomes such as air or water pollution (Cao and Prakash 2010; Zeng
and Eastin 2007), or preferences over (non)renewable energy sources (Bayer
and Urpelainen 2016; Cooper, Kim, and Urpelainen 2018)—and on envi-
ronmental institutions (Prakash and Potoski 2006, 2007; Saikawa 2013).
Yet, we know little about how economic openness affects biodiversity and
the policies aiming to protect it.

New research has started uncovering the political economy of protected
areas designation (Fernandez Milmanda and Garay 2019, 2020; Garcia and
Burns 2022; Mangonnet, Kopas, and Urpelainen 2022; Orihuela 2020).
This literature stresses the domestic dimension of designating protected
areas and highlights that, although declaring protected areas benefits
national authorities in the form of international recognition, it imposes
local costs. Thus, the interplay of local and national politics is at the heart
of the delimitation of protected areas—as it is in many other areas of
environmental politics (Cooper, Kim, and Urpelainen 2018; Finseraas,
Hoyland, and Seyland 2021). Subnational dynamics are key to understand

5The enforcement of protected areas is ultimately a function of rule of law in different countries (Abman
2018; R. Clark and Humphreys 2020). That being said, protected areas are subject to international mon-
itoring—even in the context of warfare (de Hemptinne 2023; Hilario-Husain et al. 2024).
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the ultimate location of the protected areas, and what regions in the
country may be prioritized to fulfil international commitments or address
environmental concerns. Yet, the international economic incentives to
expand protected areas—which would eventually lead to secondary bar-
gaining regarding their effective location—are still unclear.

Although limited empirical research directly addresses international
factors linked to the establishment of protected areas,” the broader liter-
ature on international incentives for environmental policies offers two lines
of relevant research. First, studies on diffusion of environmental standards
stress the role of learning and reputational pressures to join, and later
comply with, international agreements (Biesenbender and Tosun 2014;
Fankhauser, Gennaioli, and Collins 2016; McLean and Stone 2012; Spilker
2013). More recently, Hawkins and Goodliffe (2023) show how trade net-
works provide “pathways for influence” on a state’s choice of protected
areas. This literature is important to understanding why countries would
adopt higher standards of environmental regulation—including protected
areas—but it gives little insight regarding the potential role of business
communities in fostering or resisting the adoption of protected areas.

A second, rich body of literature focuses on the incentives that economic
integration, including FDI, poses for environmental regulation. In this
group, three contrasting hypotheses frame the study of protected areas.®

Globalization has deleterious effects on environmental regulation (the “race to

the bottom” and “regulatory chill” hypotheses)

A large literature analyzes whether countries systematically lower regulatory
environmental standards to attract FDI. Some studies find unconditional
support for this hypothesis (Porter 1999; Woods 2006). Others find con-
ditional evidence, both for environmental regulatory stringency (Cole,
Elliott, and Zhang 2017) and for environmental outcomes—i.e., water
pollution depends on trade competition between structurally similar coun-
tries (Cao and Prakash 2010), and FDI is associated with pollution heavens
or emissions depending on countries’ governance or technological inno-
vation capacity (Omri and Bel Hadj 2020; Shahbaz et al. 2015). A similar
line of reasoning leads others to expect competition for capital to lead
not necessarily a race to the bottom, but to regulatory chill, that is, “when
regulators resist the implementation of higher standards” (Aisbett and
Silberberger 2021; Moehlecke 2019). Finally, others contend that the envi-
ronmental race to the bottom does not exist (Demena and Afesorgbor

’A notable exception is Hawkins and Goodliffe (2023).

8Notice that this literature addresses directly de jure environmental institutions (Prakash and Potoski
2006; Saikawa 2013), and de facto environmental quality (Cao and Prakash 2010; 2012; Zeng and Eastin
2007). Work on the Kuznets curve focuses only on environmental outcomes.
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2020; Konisky 2007; Wheeler 2001), or find a “race to the top” instead
(Holzinger and Sommerer 2011).

Environmental Kuznets curve hypothesis

The Kuznets curve posits that as economies grow, income inequality first
increases and then falls. This idea was used to theorize the relationship
between indicators of environmental degradation and per capita income,
suggesting that pollution or emissions per capita are an inverted U-shaped
function of per capita income (Grossman and Krueger 1995). FDI could
contribute to this effect by promoting economic growth. Although the
economic literature received this idea with considerable skepticism (Dinda
2004; Stern 2004), some studies have found evidence of an inverted
U-shaped relationship between economic growth and CO, emissions after
controlling for FDI and trade (Lau, Choong, and Eng 2014; Villanthenkodath
and Arakkal 2020). Notice that the same logic that leads to expect an
inverted U-shaped association between FDI and environmental deteriora-
tion should predict a U-shaped relationship between FDI and environ-
mental regulation stringency—including protected areas.

Globalization promotes environmental protection (the “California effect”
hypothesis)

Unlike the previous two hypotheses, the “California effect” was proposed
by to explain environmental regulatory standards and includes references
to protected areas. Vogel (1995, 1997) argues that market pressures lead
nations to increasingly adopt the standards of their richer, greener trading
partners. Vogel stresses an important non-governmental dimension of the
California effect: “environmental activists in rich countries have frequently
targeted particular products that are produced in environmentally harmful
ways. In some cases, they have organized boycotts of these products while
in others they have applied pressures on multinational firms responsible for
their production. A number of these pressures have been highly effective,
particularly in the areas of forest and wildlife conservation” (1997, p. 564,
emphasis added). Some evidence based on global and Chinese data (Prakash
and Potoski 2007; Zeng and Eastin 2007, respectively) suggests that FDI
drives the diffusion of regulatory standards. These results lead to optimistic
views regarding the compatibility between global capitalism and conservation
(Brockington, Duffy, and Igoe 2012; de Soysa and Neumayer 2005).

Theory: FDI and protected areas

Protected areas were initially devised to preserve unique environments, usually
in areas with “little potential for economic use” (Watson et al. 2014, 67).
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Yet, in the second half of the 1900s, they expanded both geographically and
conceptually to include not only land and marine life preservation, “but also
to contribute to the livelihood of local communities, to bolster national
economies through tourism revenues, to replenish fisheries and to play a
key part in the mitigation of, and adaptation to, climate change, among many
other functions” (Watson et al. 2014, 67).

Although protected areas are the most commonly used tool for biodi-
versity conservation (Butchart et al. 2012), we focus on the multiple,
changing goals of protected areas to analyze the use of this policy for a
particular, and understudied, purpose: the protection of FDI. As we explain
below, we argue that, other things constant, foreign investors will prefer
the expansion of protected areas for two reasons. First, multinational
corporations can benefit from countries’ actions that increase their com-
mitment to environmental norms, including the establishment of protected
areas. Second, the establishment or expansion of protected areas—that
generally does not result in expropriation of foreign investment—has the
potential to shield current investment from domestic or international
competition for the use of comparable land or resources. This may lead
foreign owned companies to mobilize and support or pressure for the
expansion of protected areas, as part of corporate political activities (CPAs)
documented in literature (Bayer 2023; Hansen and Mitchell 2000; Hasija
and Brown 2024; Hillman and Wan 2005; Lee 2022; Puck, Rogers, and
Mohr 2013).°

The reputational mechanism

Beyond their environmental purposes, and social and economic impact,
protected areas have the potential to enhance the reputation of companies
operating in a country. Following a logic similar to the case of commit-
ment to international human rights regimes (Garriga 2016) and other
domestic reforms (Bush and Zetterberg 2021), we argue that countries can
also use protected areas to protect FDI. Two conditions are necessary for
this reputational mechanism to be plausible. First, it is necessary that
companies’ reputations potentially benefit from operating in countries that
expand protected areas. Second, governments should ponder companies’
interests while considering protected areas—or at least, attempt to present
protected areas as business-friendly decisions.

Regarding the first condition, the literature shows that the reputation
of the host country has an independent effect on business decisions
(Dukerich and Carter 2000; Garriga 2016; van Ham 2001), and that com-
panies’ reputations affect their profit and the value of their shares. A good

9Although analyzing environmental CPAs exceeds the scope of this paper, we thank a reviewer for point-
ing to this literature.
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environmental reputation may benefit the relations of companies with their
consumers—in terms of attraction and brand loyalty—and also with their
shareholders, investors and lenders who factor environmental factors in
their decisions (Berliner and Prakash 2013; Jain and Prakash 2017; Zeng
and Eastin 2007). Reputational gains of subsidiaries may not only improve
the company’s standing in local communities (Reinhardt 1998, 44), but
also work as a “buffer against the parent firm reputation risk” (Zhou and
Wang 2020).

Jain and Prakash (2017) show that ownership matters: social responsi-
bility communication—and how it is used to enhance legitimacy—differs
greatly between foreign and domestic firms. This can be due to the fact
that foreign companies tend to be more highly scrutinized than their
domestic counterparts (Zaheer 1995). There are many illustrations of
multinational corporations making their policies regarding biodiversity
protection explicit to improve their reputation. For example, Shell states
their commitment regarding “environmentally sensitive areas” and publi-
cizes their pledge as follows:

o “we will further improve the way we operate in International Union
for Conservation of Nature (IUCN) Category I-IV protected areas,
and areas of high biodiversity value;

o we will publicly report on our activities in IUCN Categories I-1V; and

o we will work with IUCN and others to help safeguard protected areas”'

Shell’s website also lists the activities of its subsidiaries in seven coun-
tries with protected areas (Shell 2022). Similarly, BP (2021) publicizes the
major operational sites whose activities are inside, adjacent (within one
kilometer), and within 20 kilometers of international protected areas, and
their approach to biodiversity in and near protected areas.

Beyond the companies’ direct communication with stakeholders, pro-
tected areas may affect companies’ operations via investment assessment.
For example, the Integrated Biodiversity Assessment Tool'! includes data
from the World Database on Protected Areas, IUCN Red List of Threatened
Species, and the World Database of Key Biodiversity Areas. These tools
are used for companies to decide the location of their investment, and by
portfolio investors and investment funds—including socially responsible
investment—to decide their participation in multinational corporations
(G. Clark and Hebb 2005; Hebb and Wojcik 2005; Wen 2009).

In some instances, foreign companies publicize their pro-biodiversity
protection stance by voluntarily contributing to the expansion of protected

10See Shell (2022, emphasis added).

"IBAT, https://www.ibat-alliance.org.
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areas. Despite having an unchallenged license to operate in a protected
area, in 2016, British Tullow Oil “[publicly] committed to not explore for
or exploit hydrocarbon resources” within Kenya’s Lake Turkana National
Park.!? Reputational—more than direct economic—motives can explain
this decision.

Our theory does not require that companies have sincere environmental
concerns that lead them to prefer countries with active protectionist pol-
icies, but it does not discard this possibility either. Whether the investors’
preference for countries that protect biodiversity—or for the establishment
of protected areas—is motivated by purely profit-driven or environmental
concerns,'? companies can capitalize their association with greener, more
conservationist countries. Our argument only requires that foreign com-
panies are able to obtain reputational gains from the host country’s estab-
lishment of protected areas, and that this reputational gain is not offset
by the costs of more stringent environmental regulation, as we explain below.

Regarding the second condition, stating that governments should plau-
sibly weigh business interests while establishing protected areas, anecdotal
evidence shows that governments present protected areas as beneficial for
companies operating in their territory.'* For example, Invest Northern
Ireland, an official channel for business advice and support, highlights the
benefits for companies that improve their environmental performance.
Additionally, it lists advantages of conserving biodiversity while operating
in or near areas considered protected. This applies not only to “land-based
industries such as forestry or farming, but [also to] all offices, factories
and other business activities based on or near these areas” (Invest Northern
Ireland 2022). Their website also states:

“Sustainable development can create opportunities for your business. As well as mak-
ing financial savings, you can enhance your reputation and brand value by fostering
customer loyalty and motivating staff. You can also use sustainable development as
an opportunity to encourage innovation, increase investment and open new
markets.”

Positive externalities and shielding effect
Beyond reputational gains, the establishment of protected areas has the
potential of shielding existing foreign investment from competition. First,

12See the joint statement by UNESCO and IUCN (http://bit.ly/3FbYdma, accessed Nov 29, 2022) and a
news report by The Kenyan Wall Street (http://bit.ly/3GVUpXv, accessed Nov 29, 2022).

3See for example the World Economic Forum’s Champions for Nature group.

"“Governments have broader strategies aimed at avoiding investment flight, from high-level statements
speeches designed to persuade foreign investors to stay in the UK (https://www.thetimes.com/article/
government-acts-to-soothe-foreign-investors-fears-nx7w9mc7pgd) to series of strategies designed to
retain foreign investment documented by the World Bank (Kher and Griffin 2023).


http://bit.ly/3FbYdma
http://bit.ly/3GVUpXv
https://www.thetimes.com/article/government-acts-to-soothe-foreign-investors-fears-nx7w9mc7pgd
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the establishment of protected areas either removes the land and its
resources from further exploitation, or imposes additional conditions on
new investments.!> New investment, particularly foreign investment, in or
near protected areas comes with increased scrutiny not only from domestic
and international conservationist NGOs, but also from the financial sector.
For example, the WWEF/BankTrack guidelines for the finance sector include
the following recommendations:

» “Investments and financial services provided by the bank should not
negatively impact upon any of the protected areas covered by the [IUCN
I-IV categories or sites listed under UNESCO World Heritage and the
Ramsar Conventions;

o Industrial extractive projects such as mining, oil, gas and forestry
should not be financed within World Heritage Sites and IUCN I-IV pro-
tected areas, nor where they negatively impact upon those sites and
areas’ (Durbin, Herz, and Peck 2006, 41-42), emphasis added).

These market protections increase the costs of entry of domestic and
foreign competitors.'® However, both increased reputation and market
protections would be worthless if protected areas challenged foreign firms’
rights. Anecdotal evidence suggests that the establishment of protected
areas rarely entails expropriation of foreign investment.!” When govern-
ments have attempted to expropriate, foreign firms have successfully chal-
lenged this decision. The establishment of the Sierra del Divisor National
Park in the Peruvian Amazon illustrates this situation. In 2007, Canada-
based Pacific Exploration and Production (now Frontera Energy) signed a
contract for the concession Lot 135. In 2015, Peruvian president Ollanta
Humala established Sierra del Divisor National Park by Supreme Decree
No. 014-2015-MINAM. Lot 135 was completely within the newly designated
national park—representing about 40% of its total size. A Peruvian court
ruled in favor of Pacific’s concession contract and against any attempt to
limit their contractual rights.'”® Of note, and in line with the influence

SFor example, by requiring protected areas management plans (see https://www.conservationfinance.
info/business-planning-for-protected-areas).

6Although protected areas have the potential to shield current investment from competition for the use
of the same resources, it is not clear that governments would result in (net) less FDI. Furthermore, it is
plausible that governments prefer to avoid the risk losing current investment (Barry 2025; Cefis et al.
2022) over the expectation that new investment—attracted by lower biodiversity protection stan-
dards—would come in the future.

7Qur empirical analysis below provides additional support to this anecdote.

8The case is far more complicated than the failed attempt of expropriation and included other devel-
opments, such a lawsuit between indigenous communities and the Peruvian environmental agency run-
ning protected areas, SERNAP.
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reputational concerns in foreign companies’ decisions, following a conflict
between the Peruvian government, conservationists, and local NGOs advo-
cating for indigenous groups peoples “in isolation,” Pacific voluntarily
pulled out of Lot 135 in 2017."

Taken together, these two characteristics—restrictions on new foreign
or domestic competition and not increased risks of expropriation—allow
new protected areas to potentially shield current investment from domestic
or international competition for the use of comparable land or resources.

Based on the two reasons explained above—reputation and potential
positive externalities—we derive and test the following hypothesis:

Hypothesis 1: FDI is positively associated with the coverage of protected areas.

Our first hypothesis contrasts with the race to the bottom and regulatory
chill hypotheses. Although it is consistent with the California effect’s
expectation, it differs in the logic driving this relationship. We expect this
positive association regardless the investment’s country of origin—that is,
not only from richer, greener countries—and of the kinds of goods or
services the multinational corporation aims to produce. The reputational
mechanism and additional positive externalities, such as the shielding
effect, may benefit especially some companies. However, we argue that
considered together, should benefit all kinds of investments.

Although not central to our argument, our reasoning suggests the
possibility of diminishing returns of the establishment of new protected
areas. If the main mechanism connecting FDI and protected areas is
the reputational gain for companies located in the country, it is rea-
sonable to think that after key areas are protected, incorporating addi-
tional, marginal zones should not have a similar importance. In parallel,
geography imposes a natural limit to the expansion of protected areas
that reinforces the intuition of diminishing returns. Notice that this
expected non-linearity contrasts with the logic of the environmental
Kuznets curve that would predict initial deterioration of environmental
indicators—and by extension, deterioration or non-improvement in envi-
ronmental regulation—and improvement after a tipping point. We instead
expect the positive relationship to become weaker after a threshold is
achieved.

Hypothesis 2: The relationship between FDI and protected areas exhibits diminishing
returns.

""While confirming the company’s decision, the Corporate Social Responsibility and Sustainability
Manager, Alejandro Jiménez Ramirez, stated: “We wish to reiterate the company’s commitment to con-
duct its operations under the highest sustainability and human rights guidelines, avoiding damages to
cultures and their surroundings; a value promise we feel remains intact”” The quote is from The Guardian,
available at https://bit.ly/3im9Q1c (accessed Feb 10, 2023).
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Data and methods
Main variables

The dependent variable, Protected areas, measures the area of terrestrial
protected areas as percentage of the country’s territory. Data come from
the OECD (Persson 2021), to our knowledge, the only worldwide time-
series cross-sectional data source for protected areas,?® and covers 60
developed and developing countries in all continents from 1980 to 2020.
Data availability on this variable constrains the countries and years
included in this study. For 1980-2000, data are available every five years.
We linearly interpolate the values between the recorded data points in
the first two decades. Figure Al in the appendix shows the countries
included in our sample, and the share of their territory covered by
protected areas. It also shows that although protected areas expanded
in all these countries since the 1980s, they did so at significantly varied
rates.”!

Our main independent variable is FDI stock, a measure of the capital
owned by, and the net indebtedness to, foreign investors or parent
enterprises overseas in a given year. FDI stock parallels the idea that
existing FDI benefits from the establishment of protected areas. This
measure is also less sensitive to short-term volatility than FDI flows,
which might “conflate financial flows with commercial operations”
(Kerner 2014). Because we are more interested in uncovering general
trends than in identifying the factors associated with yearly changes in
protected areas, we apply the five-year moving average (right-aligned)
to FDI stock—that is, for country i year t, the variable Protected areas
is measured on year t, and FDI stock is the average of t to t-4. This
smooths our independent variable, enabling it to reflect the underpin-
ning trend of government’s conservation policy. FDI data come from
the UN Conference on Trade and Development (UNCTAD) and is
measured in billion, 2015 constant US dollars. Noticing the potential
influence of extreme values in the sample, we log-transform our FDI
data, making it less influenced by the heterogeneous baseline levels of
FDI across different countries.

200ECD’s data is based on the World Database on Protected Areas (WDPA)—originally compiled by the
UN Environment Programme World Conservation Monitoring Centre (UNEP-WCMC) and the International
Union for Conservation of Nature (IUCN). In contrast with national governments’ self-reported data,
OECD data only include internationally recognized protected areas with an IUCN protected area man-
agement category attached, which minimizes cross-national inconsistency.

21Although the changing definition may have contributed to some definitional changes the expansion
of protected areas worldwide, any definitional change is orthogonal to FDI and, thus, should have no
impact on the relationship we show.
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Control variables

We control for a series of factors that may affect both our dependent and
main independent variables. We include GDP per capita in constant US
dollars, with data from Bolt and van Zanden (2020), because average
wealth is likely associated with both a country’s economic openness and
its political decisions regarding protected areas. Following the literature
on the environmental Kuznets curve (Grossman and Krueger 1991, 1995),
we also include its squared term to capture a likely nonlinear relationship
between GDP per capita and Protected areas.

Population density proxies both land scarcity in the country, and the
market potential for foreign investment. Polity score, an index ranging from
—10 (full autocracy) to 10 (full democracy) (Marshall, Gurr, and Jaggers
2021), proxies regime type and is included for several reasons. The literature
suggests that democracy is positively associated with more progressive envi-
ronmental protection, including biodiversity conservation (Battig and
Bernauer 2009; Bayer and Urpelainen 2016; Li and Reuveny 2006; Midlarsky
1998; von Stein 2022). However, democratic governments may find more
hurdles to expand protected areas because they are more constrained by
private or indigenous land property rights than their autocratic counterparts.
Furthermore, regime type is also associated with FDI’s allocation (Li, Owen,
and Mitchell 2018). For the reasons stated above, we do not have a clear
expectation regarding the direction of these last two variables.

In addition to domestic factors, our models account for different chan-
nels of international diffusion (Hawkins and Goodliffe 2023; Simmons and
Elkins 2004). First, research has shown that globalization drives the dif-
fusion of norms—e.g., awareness of biodiversity—and new policies—e.g.,
designating areas exclusively for conservation—across borders. For example,
Prakash and Potoski (2006) find that trade is associated with improved
environmental protection. Similarly, Ward and Cao (2012) show that inter-
governmental organizations enable member states to learn environmental
norms and policies from each other—see also Hawkins and Goodliffe
(2023). Thus, countries that are economically and politically more inte-
grated might be more likely to have protected areas. Therefore, we include
the KOF Globalization Index, which comprehensively proxies globalization
across various dimensions (Gygli et al. 2019). Second, governments are
also likely to learn from or simply emulate their neighbors. Because geo-
graphic contiguity may lead a diffusion of policies on protected areas
within a region, Regional diffusion indicates the average regional coverage
of protected areas and controls for local interdependence.?> A binary

22The mean value of Protected areas (% of territory) of all the countries within the country’s continent in
a given year.
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variable, Post-CBD, indicates all the years after the Convention on
Biodiversity (CBD) was established in 1992 at the Rio de Janeiro Earth
Summit. We take this first global agreement to cover all aspects of bio-
logical diversity into account since it may have not only contributed to
the transnational socialization of biodiversity norms but also driven each
signatory to comply with their commitments.

We include a time trend variable to capture both the increasing inter-
national awareness of environmental protection and deepening economic
interdependence. Protected areas and FDI might be jointly determined by
some confounded, unobserved country-specific factors. Therefore, models
include country fixed effects. All our control variables, except for Regional
diffusion, Post-CBD, Time trend, and country fixed effects, are five-year
moving-averaged as FDI stock is to ensure that the confounding relation-
ships we aim to control for are in the right temporal order and to mitigate
“posttreatment bias” (Dworschak 2024). For descriptive statistics, see Table
Al in the appendix.

For our main regression models, we estimate feasible general least
squares (FGLS) regressions. We allow the random error to follow a first
order autoregressive process to control the time dependency of protected
areas and avoid underestimating regression uncertainty. Standard errors
are panel-corrected to take the cross-national dependency—i.e., the remain-
ing diffusion or clustering—of protected areas into account (Beck and
Katz 1995; Wawro, Samii, and Kristensen 2007). Tables indicate when
models are run on a shorter sample. Figure Al in the appendix shows
countries included in the analysis. All countries in out sample have some
level of protected areas. This reflects the fact that most countries world-
wide have many protected areas including national parks, wildlife sanctu-
aries, conservation reserves, and community reserves, and the establishment
of protected areas started many decades before the beginning of our
sample.?

Empirical analysis
Main results

Table 1 presents our main results. Columns show estimates of models
from least to more constraining specifications. We first include the main
independent variable(s) without controls to show that our results are not

2The World Database on Protected Areas (WDPA), the source of our data, was established in 1981.
However, the mandate for the database dates from 1959 when the United Nations Economic and Social
Council called for a list of national parks and equivalent reserves in recognition that they ‘are valuable
for economic and scientific reasons and also as areas for the future preservation of fauna and flora and
geologic structures in their natural state’ Resolution 713 (XXVIII). The first UN List of Protected Areas, as
it became known, was subsequently published in 1962 (UNEP-WCMC 2019).
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Table 1. Positive effect of FDI stock on protected areas (% of territory).

m

) 3) (4) (5) (6) (7)

(8)

FDI stock® 2.666% %%  2.938#x%k  0.976%* 0.938* 3.636%%x 3721k 1.687%%  2.234%%x
(0.229) (0.168) (0.339) (0.368) (0.582) (0.432) (0.525) (0.527)
FDI stock?, —0.154%  —0.122%  —0.110% —0.197%%x*
squared (0.067) (0.050) (0.045) (0.051)
GDP per capita? —6.284# %% —8.785# %
(1.428) (1.587)
GDP per capita?, 0.974 1.425#%
squared (0.325) (0.363)
KOF 0.083 0.058
Globalization (0.044) (0.043)
Index?
Polity score® 0.081 0.057
(0.068) (0.069)
Population 0.002 0.007
density? (0.010) (0.010)
Post-CBD —-0.161 —0.185
(0.117) (0.112)
Regional 0.533 %% 0.5303%
diffusion (0.038) (0.042)
Time trend 0.063 0.073
(0.042) (0.044)
Country fixed No Yes Yes Yes No Yes Yes Yes
effects
Year fixed effects No No Yes No No No Yes No
Obs. 1,910 1,910 1,910 1,789 1,910 1,910 1,910 1,789
RMSE 1.252 1.272 1.248 1.291 1.250 1.276 1.247 1.282

Notes: FGLS estimations with AR(1) correction; panel-corrected standard errors in parentheses; 25-year
moving-averaged;

*p <.050,

#xp <010,

*xxp <.001;

CBD: Convention on Biodiversity.

driven by any combination of control variables or missing data (Columns
(1) and (5)), and then add sequentially country (Columns (2) and (6)),
and country- and year-fixed effects (Columns (3) and (7)). Columns (4)
and (8) present the fully specified models, the baseline for our substantive
interpretation and robustness checks.?*

Hypothesis 1 stated a positive association between FDI and protected
areas. Across all columns, the coefficient associated with FDI stock is
positive and statistically significant, as expected—and in contrast with the
race to the bottom predictions. Regarding control variables, the coefficients
associated with GDP per capita and GDP per capita, squared suggest some
support for an extension of the environmental Kuznets curve hypothesis
in relation to environmental regulation. Two of our controls for channels
of international diffusion are statistically significant and positive: the KOF
Globalization Index and Regional diffusion suggest that countries that are
more integrated with the rest of the world and countries whose neighbors
have larger protected areas have also a broader coverage of these areas in
their territories. Population density is negative and marginally significant

2Qur baseline model does not include year-fixed effects to preserve the control for the Post-CBD period.
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in Column (4). Intuitively, countries with higher population density should
find it costlier to extend their protected areas than countries with less
demographic pressure, but this result is not robust. Neither regime type,
the Convention on Biological Diversity, nor the time trend are statistically
significant.

Substantively, based on the estimates shown in Column (4), Table 1,
one standard-deviation increase of FDI stock is associated with a 1.8 per-
centage-point, or 0.2 standard-deviation, increase in the country’s surface
covered by protected areas. This is significant considering that the mean
coverage of protected areas is only 12.3% of the territory, and when com-
pared with the effect of other statistically significant variables. For instance,
one standard-deviation increase of Regional diffusion, a factor shown to
affect protected areas extension (Hawkins and Goodliffe 2023), is associated
with 3.0 percentage-point increase in their territorial coverage.

The second hypothesis suggests that the association between FDI and
protected areas may exhibit negative returns. To test such non-linearity,
the second set of models reproduce the previous analyses including the
squared term of FDI stock among the right-hand side variables. The root
mean squared error (RMSE) indicates that the model with the quadratic
polynomial has a better fit, lending support for existence of the non-linear
effect. In Columns (5) to (8), both terms in the squared polynomial are
statistically significant and in the expected directions. Furthermore, based
on the fully specified model shown in Column (8), Table 1, these two
terms are jointly significant (y2=18.87, p<.00), which evidences a generally
positive but nonlinear association between FDI and protected areas in a
country. The second derivative indicates that this increasing relationship
is concave down—FDI’s positive effect on the growing protected areas is
diminishing as FDI increases. When the value of FDI stock rises from 1
to 2, protected areas grow by 1.66 percentage-points (0.86 standard devi-
ation); while when FDI stock rises from 4 to 5, protected areas only grow
by 0.51 percentage-point (0.26 standard deviation). This positive yet dimin-
ishing effect of FDI on protected areas is illustrated in Panel 1 in Figure
2, which plots the fitted values of protected areas and the confidence
intervals against the observed values of FDI while holding all other vari-
ables constant.

We also estimated the tipping point of the quadratic polynomial of FDI
stock based on Column (8), Table 1, which is 5.85—a value that is above
the 90th percentile. By exponentiation, this is equivalent to about $347
billion. Taken together, the coefficients associated with FDI stock and its
squared term provide support for our first and second hypotheses: even
accounting for the non-linear effects, Panel 1 in Figure 2 shows that the
association between FDI and protected areas is generally positive, but this
association exhibits diminishing returns. This tipping point after which
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Figure 2. FDI's diminishing effects on protected areas with 95% confidence intervals. Different

model specifications.
Note: Panel plots estimates after Column (8) in Table 1. Panels 2 to 4 plot same estimates after robustness checks,
as indicated in their titles.

there are negative returns to the scale of FDI describes an unusual scenario
which is, technically, an extrapolation and not supported by most of the
data.”

Robustness checks

Our results do not seem to be driven by outliers or a set of observations,
and are robust to changes in the sample, different lag structures, after
addressing concerns regarding reverse causality, and including additional
controls.

2 Although the non-linearity of this relationship may look consistent with the logic of the Kuznets curve,
its interpretation is the opposite—the y-axis is environmental protection rather than environmental
degradation.
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First, we address whether results might be driven by outliers. We
re-estimated model (8) excluding one country at the time. In all cases,
the coefficients associated with FDI stock and its square term are positive
and negative, respectively, and statistically significant. Figure A2 in the
appendix shows the estimates for our main independent variables when
removing one country at the time. Second, we look at the possibility
that the results are driven by developed economies. We re-estimate the
main models on a subsample excluding advanced economies. Results
hold in this smaller sample (see Panel 2 in Figure 2 and Table A2 in
the appendix).

The establishment of protected areas involves careful planning and
normally highly regulated land appropriation procedures, which may
imply different lags between the decision and the actual establishment
of protected areas. In the main models, we use the prior 5-year moving
average of our main independent variables. However, it is possible that
our baseline models do not fully capture these delays in the process.
First, we re-estimate the models with deeper lags in the independent
variables. Tables A3 to Tables A5 in the appendix and Panel 3 in Figure
2 show that our results hold with deeper lags in our main independent
variables. Second, given that protected areas generally do not change
dramatically from year to year, we re-estimate our models including a
lagged dependent variable. We are aware that the inclusion of a lagged
dependent variable in this context may introduce biases in our estimators.
Yet, we can show that our argument holds—in terms of direction and
statistical significance—also for changes in the extension of protected
areas, a more stringent test for our argument (see Table A6 in the appen-
dix and Panel 4 in Figure 2).

Measuring our main independent variable as five-year moving aver-
ages—and deeper lags of this moving average—may not dissipate all
concerns regarding reverse causality. Theoretically, we hypothesize that
extant FDI would benefit from the establishment of protected areas
because they would not negatively affect their investment—i.e., would
not expropriate or involve additional costs—but would provide with
reputational advantages. That is, we expect FDI stock to be positively
associated with protected areas. This logic contrasts with the relationship
between protected areas and new FDI (or FDI inflows). We expect pro-
tected areas to impose additional costs to new investment that would
use resources affected by/located in these areas—even if other investors
could be attracted by the host country’s greener reputation. The “shielding
effect” lead us to expect a negative association between protected areas
and FDI flows to exploit similar resources—or a null relationship, if the
reputational gains offset additional burden in new investment. If our
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intuition is wrong, we should empirically observe that protected areas
do attract more FDI flows.

We directly test this reasoning by modelling FDI flows including different
lags—and leading values**—of Protected areas as independent variables.
In all these models, the coefficients associated with Protected areas are neg-
ative but do not achieve statistical significance. These results indicate that
the coverage of protected areas is not significantly associated with future
FDI inflows, and suggest that establishing protected areas may not be an
effective tool to attract all forms of FDI—although further research could
explore if they are significant tools for some kinds of investment in areas
such as tourism. We believe these results provide additional support to the
plausibility of the shielding effect benefiting FDI already in the country,
while deterring some flows of new investment. Additionally, and given the
difficulties to directly instrument FDI stock,?” we estimated a GMM dynamic
panel data model (Arellano and Bond 1991; Arellano and Bover 1995;
Blundell and Bond 1998) to address both the issues of joint endogeneity of
all explanatory variables in a dynamic formulation, and potential biases
induced by fixed effects.?® Our results hold (Table A9).

Finally, we test the robustness of our results to the inclusion of alter-
native or additional controls. Table A10 in the appendix shows that our
results hold when we use V-Dem data to control for Electoral democracy
as an alternative to Polity score, and for Political corruption. Results also
hold when we use the World Bank data to control for Natural resources
rents (from oil, natural gas, coal, minerals, and forest) as share of the
GDP, or for State capacity which is measured using Hanson and Sigman
(2021)’s Bayesian latent variable model. Among these newly added controls,
only State capacity achieves statistical significance.

Protected areas and expropriation risk

We argue that foreign investors should benefit from reputational gains
associated with large(r) protected areas in the host country. However,
protected areas should be only beneficial for firms that already operate
in the country. Those foreign-owned firms can enjoy the reputational gains
while being shielded from additional competition because protected areas
normally ban or impose additional hurdles on new investment in those

%] eading values test the possibility of incoming FDI anticipating the establishment of protected areas.

2’The literature has used instruments for FDI flows (Jensen and Rosas 2007; Pinto and Zhu 2016; Okara
2023), but instrumenting FDI stocks is less common. Malesky (2009) instruments FDI stock for develop-
ing countries as predicted exchange rate, but the assumptions for these instruments do not work for a
sample of both developed and developing countries, such as ours.

2These estimators are designed for dynamic panels that may contain fixed effects (Roodman 2009;
2020), similar to our sample.
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areas. We also argue these benefits come without imposing additional costs
on existing investment in terms of expropriations. Our argument might
not be supported if protected areas lead to increased risks of expropriation
for foreign firms. Therefore, in this section, we test whether the expansion
of protected areas is associated with an increased likelihood of expropri-
ation of foreign-owned firms.

Ideally, we would look at individual decisions of expanding protected
areas and track the modes in which the land was acquired, or look at
how governments assess the presence of FDI in areas of conservation
interest. However, those data are not readily available, and their collection
is beyond the scope of our paper. Thus, to show the plausibility of our
argument, we test whether the growing protected areas are associated with
a higher likelihood of expropriations of foreign investment. We are not
trying to explain expropriation in our sample, but we expect a null (sta-
tistically insignificant) relationship between the expansion of protected
areas and expropriations.

We use expropriation data from Esberg and Perlman (2023) in our
sample—until 2014, the last year for expropriation in this source—and
estimate a logit model to examine whether Protected areas is significantly
associated with increases in the risk of expropriation. Our models include
the lagged Protected areas at t-1 as well as the leading Protected areas at
t+1 to allow the possibility that authorities expropriate to compensate
economic losses from expanding protected areas or that authorities expro-
priate just for expanding protected areas, respectively. In addition to con-
trolling Polity score, FDI stock (quadratic), GDP per capita (quadratic), we
also take Expropriation history into account and follow Carter and Signorino
(2010)’s advice to add t, t, and # to control time dependency. Many
countries in our sample never expropriated any foreign investment, so we
do not include country fixed effects to prevent these countries from drop-
ping our binary time-series cross-section (B-TSCS) analysis entirely. Since
we expect a null relationship, we deliberately keep our model specification
parsimonious. Should we still fail to find any significant result even with
such “significance-permissive” modeling strategy, it is safer to conclude
that the discovered null relationship is not just a false negative.

The three columns in Table 2 consistently show that Protected areas is
not associated with increase expropriation risk, as expected. The data do
not allow us to disentangle whether this insignificant association is a result
of countries’ genuine preference for protecting foreign firms, or from these
companies higher efficiency (than domestic firms and potential new inves-
tors) to pressure the government via lobby or even less legitimate means
(Desbordes and Vauday 2007; Kim and Milner 2019; Lee 2024). However,
these results provide support to our claim that protected areas do not
seem to threaten existing FDI.
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Table 2. Null effect of protected areas (% of territory) on the occurrence

of FDI expropriation.

(1) (2) 3)
Protected areas (t-1) -0.032
(0.027)
Protected areas —-0.031
(0.027)
Protected areas (t+1) —0.032
(0.026)
Polity score —0.059%: —0.059%: —0.057%x*
(0.023) (0.023) (0.023)
FDI stock 0.282 0.288 0.290
(0.583) (0.582) (0.582)
FDI stock, squared —0.055 —-0.056 —0.057
(0.082) (0.082) (0.082)
GDP per capita 4,613 4629 4.655%:
(2.051) (2.055) (2.067)
GDP per capita, squared —1.196%x** —1.200%** —1.203%x*x*
(0.439) (0.439) (0.442)
Expropriation history 0.037#* 0.036% 0.036%*
(0.016) (0.017) (0.017)
Time —-0.596 —-0.595 —0.595
(0.474) (0.473) (0.472)
Time, squared 0.045 0.045 0.045
(0.029) (0.029) (0.029)
Time, cubed —-0.001 —0.001 —0.001
(0.001) (0.001) (0.001)
Obs. 1,516 1,516 1,516
Log Likelihood —-156.359 —-156.368 —-156.253

Note: Logit models; country-clustered standard errors in parentheses;

*p <.10,
#%xp < .05,
#x%kp < .01,

Conclusion

In this paper, we analyze the association between FDI and countries’ main
regulatory tool to preserve biodiversity: protected areas. We find a robust,
significant relationship between the stock of foreign investment in a country
and the coverage of protected areas. This relationship is generally positive but
exhibits decreasing returns. We argue that the main drivers of these findings
are less studied effects of protected areas: beyond protecting biodiversity,
protected areas can protect foreign firms. The establishment of protected areas
can increase the green reputation of countries, and firms hosted in those
countries can capitalize these reputational gains. Additionally, protected areas
potentially benefit foreign owned firms by shielding them from domestic or
foreign competition, without threatening the rights of existing investment—we
find no evidence of increased expropriation risks to foreign companies.

Our results bring some optimism regarding potential synergies between
foreign investment and regulatory attempts to protect biodiversity and
potentially mitigate climate change (Duncanson et al. 2023). Our findings
contrast with the expectations of the race to the bottom and regulatory
chill arguments, and with recent literature showing linkages between money
and deforestation (Harding et al. 2024). We do not find support for the
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idea of an environmental Kuznets curve through FDI—we find this latter
effect regarding income. In fact, our results point in the opposite direction,
and add evidence supporting the idea that market forces may provide
positive incentives for higher standards of environmental protection
(Crocker 2005; Malesky and Mosley 2018; Mosley 2003; Harding et al.
2024). As mentioned above, our theory does not require that companies
have sincere environmental concerns or strong corporate social responsi-
bility policies, but it does not discard this possibility either: whether foreign
investors are motivated by purely profit-driven or environmental con-
cerns—or some combination of both—firms can capitalize their association
with countries with (more) stringent environmental regulation.

We do not argue that foreign firms™ interests protection is the only or
most important force driving the expansion of protected areas, but we
think the evidence supports the plausibility of these incentives being at
work. In particular, our results suggest that other diffusion mechanisms
are also at work, in line with recent research (Hawkins and Goodliffe
2023). Yet, the estimated effect of FDI is not negligible when compared
with diffusion, after controlling for it. Our findings indicate a race to the
top effect. However, the fact that we are not only analyzing investment
of companies proceeding from countries with higher environmental stan-
dards, and that we also find this result in “greener” countries, suggests
that the California effect alone does not explain our findings.

Importantly, our findings also suggest the need to revisit expectations
regarding the obsolescence of bargaining, and the assumption that investors
cannot shape domestic policies after operating in the country—in line with
recent work already questioning the limits of this assumption (Cory, Lerner,
and Osgood 2021; Kim and Milner 2019; Malesky and Taussig 2017; Meckling
and Hughes 2017). It is possible that, from the government’s perspective,
protected areas are a path of least resistance compared with other regulatory
tools, because they may not negatively affect production costs. Further
research can analyze this intuition at the firm-level, and whether, under
certain circumstances, governments use a substitution logic to choose between
regulatory tools that impose different costs on firms operating in the country.

Our work opens the path for further, more refined analyses. Research
could analyze heterogeneous effects depending on the sector of the invest-
ment, or origin of investment (Colgan, Green, and Hale 2021; Jones and
Zeitz 2019; Hawkins and Goodliffe 2023). We believe that by including
all investment we set a more demanding test to our theory, and lay the
ground to explore nuances with sectoral analyses. More importantly, case
studies can shed light on the firms’ and governments’ strategies, linking
their preferences with policy outcomes. We suspect that there is a large
variance in this sense, depending on bargaining power of both parties
and of different actors involved in the protected areas designation process.
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Figure A1. Protected areas (% of territory), change over time.


https://coha.org/perus-protected-area-system-a-key-component-of-ecotourism-driven-growth/
https://coha.org/perus-protected-area-system-a-key-component-of-ecotourism-driven-growth/
https://doi.org/10.1111/j.0038-4941.2006.00375.x
https://doi.org/10.1111/j.0038-4941.2006.00375.x
https://doi.org/10.2307/256683
https://doi.org/10.1111/j.1468-2478.2007.00485.x
https://doi.org/10.1111/j.1468-2478.2007.00485.x
https://doi.org/10.1057/s41267-020-00345-7

258 A.C. GARRIGA AND M. ZHANG

Figure A2. Leave-one-country-out estimates.

Note: Estimates of FDI stock (left panel) and FDI stock, squared (right panel) in models specified as in column (8),
Table 1, excluding one country at the time. In all cases, estimates are different from zero and in the expected
direction.

Table A1. Summary statistics of main variables.

Variable Min Median Max Mean SD Obs
Protected areas 0.00 10.43 40.98 12.26 9.36 2,220
FDI stock 0.02 3.05 9.06 3.17 1.94 1,910
GDP per capita 0.47 2.79 442 2.69 0.78 1,860
KOF Globalization 22.34 62.24 90.53 61.65 15.02 2,010
Index
Polity score -10.00 9.00 10.00 6.13 5.97 1,862
Population density 1.97 76.37 528.51 101.31 110.50 2,220
Post-CBD 0.00 1.00 1.00 0.76 0.43 2,220
Regional diffusion 0.00 9.69 23.21 11.26 5.70 2,220
Time trend 1.00 19.00 37.00 19.00 10.68 2,220

Table A2. Positive effect of FDI stock on Protected Areas, with advanced economies excluded.
(1 (2)

FDI stock® 1.426%x* 2.677 %%
(0.475) (0.699)
FDI stock?, squared —0.194:
(0.065)
GDP per capita® —8.876% —10.183sk3%
(1.913) (2.057)
GDP per capita?, squared 1.275%% 1.57 1%
(0.465) (0.490)
KOF Globalization Index? 0.007 —0.006
(0.046) (0.045)
Polity score? 0.053 0.046
(0.072) (0.072)
Population density? 0.010 0.012
(0.011) (0.011)
Post-CBD —-0.184 -0.220
(0.142) (0.139)
Regional diffusion 0.7903x 0.736%3#x*
(0.094) (0.093)
Time trend 0.034 0.032
(0.062) (0.065)
Country fixed effects Yes Yes
Obs. 1,135 1,135
RMSE 1.520 1.523

Notes: FGLS estimations with AR(1) correction; panel-corrected standard errors in parentheses; 25-year mov-
ing-averaged; *p <0.050, **p <0.010, ***p <0.001; CBD: Convention on Biodiversity.
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Table A3. Positive effect of FDI stock on protected areas, with FDI stock Lagged t—1.
(1 )

FDI stock? 0.959+ 2.419%%x%
(0.410) (0.540)
FDI stock, squared? —0.215%%3%
(0.049)
GDP per capita? —7.217 %% —10.032:%:%
(1.494) (1.661)
GDP per capita, squared?® 1.219%%x* 1.726%%*
(0.366) (0.405)
KOF Globalization Index® 0.068 0.039
(0.047) (0.046)
Polity score? 0.074 0.046
(0.069) (0.070)
Population density? —0.006 —0.001
(0.010) (0.010)
Post-CBD -0.180 —0.221
(0.174) (0.169)
Regional diffusion? 0.265%* 0.253%
(0.101) (0.102)
Time trend 0.165% 0.181
(0.071) (0.072)
Country fixed effects Yes Yes
Obs. 1,789 1,789
RMSE 1.316 1.305

Notes: FGLS estimations with AR(1) correction; panel-corrected standard errors in parentheses; ?lagged t—1
after 5-year moving-averaged; *p <0.050, **p <0.010, **xp <0.001; CBD: Convention on Biodiversity.

Table A4. Positive effect of FDI stock on protected areas, with FDI stock lagged t-2.
M @

FDI stock? 0.666 2.178%%x
(0.418) (0.549)
FDI stock, squared?® —0.224 %%
(0.049)
GDP per capita® —5.755% % —8.686%
(1.542) (1.704)
GDP per capita, squared?® 1.027 3% 1.557 sk
(0.369) (0.402)
KOF Globalization Index? 0.057 0.028
(0.047) (0.045)
Polity score? 0.067 0.039
(0.069) (0.069)
Population density? —-0.004 0.001
(0.010) (0.010)
Post-CBD -0.133 —-0.194
(0.165) (0.154)
Regional diffusion? 0.3455%:%x 0.3405%
(0.102) (0.101)
Time trend 0.152x 0.167%*
(0.072) (0.071)
Country fixed effects Yes Yes
Obs. 1,789 1,789
RMSE 1.309 1.300

Notes: FGLS estimations with AR(1) correction; panel-corrected standard errors in parentheses; ?lagged t-2
after 5-year moving-averaged; *p <0.050, **p <0.010, ***p <0.001; CBD: Convention on Biodiversity.
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Table A5. Positive effect of FDI stock on protected areas, with FDI stock lagged t-3.

m

)

FDI stock? 0.214 1.6023%
(0.410) (0.556)
FDI stock?, squared —0.207 # %3
(0.051)
GDP per capita? —5.406% % —8.099
(1.611) (1.791)
GDP per capita?, squared 1.068%x* 1.553%%*
(0.375) (0.410)
KOF Globalization Index® 0.124 0.098:
(0.049) (0.047)
Polity score? 0.053 0.028
(0.070) (0.070)
Population density? 0.001 0.005
(0.009) (0.009)
Post-CBD -0.041 -0.110
(0.214) (0.200)
Regional diffusion? 0.383%:%x 0.379%:%x
(0.101) (0.100)
Time trend 0.120 0.132
(0.073) (0.072)
Country fixed effects Yes Yes
Obs. 1,729 1,729
RMSE 1.324 1.317

Notes: FGLS estimations with AR(1) correction; panel-corrected standard errors in parentheses; ?lagged t—3
after 5-year moving-averaged; *p <0.050, **p <0.010, **#p <0.001; CBD: Convention on Biodiversity.

Table A6. Positive effect of FDI stock on protected areas, with lagged dependent variable

included.

m

)]

FDI stock? 0.725% %% 1.468%**
(0.219) (0.295)
FDI stock?, squared —0.103 %33
(0.025)
Lagged dependent variable 0.642% % 0.635%3%*
0.071) (0.071)
GDP per capita® —2.237%x* —3.996 3
(0.768) (0.761)
GDP per capita?, squared 0.4085%* 0.665% 3%
(0.147) (0.140)
KOF Globalization Index? 0.086% %% 0.070%3
(0.023) (0.022)
Polity score? 0.290%* 0.268%*
(0.098) (0.100)
Population density? 0.000 0.002
(0.004) (0.003)
Post-CBD 0.102 —0.036
(0.202) (0.198)
Regional diffusion? 0.327 %% 0.313%:%x%
(0.047) (0.046)
Time trend —0.166%%* —0.139#%x%
(0.035) (0.032)
Country fixed effects Yes Yes
Obs. 1,616 1,616
RMSE 2.751 2.739

Notes: FGLS estimations with AR(1) correction; panel-corrected standard errors in parentheses; 5-year mov-

ing-averaged; #p <0.050, *#p <0.010, ***p <0.001; CBD: Convention on Biodiversity.
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Table A7. Positive effect of FDI stock on protected areas, with full specification, including
country and year fixed effects.

(1) ()

FDI stock® 1.035%3% 2.659% %
(0.331) (0.523)
FDI stock?, squared —0.230%*3*
(0.042)
GDP per capita? —8.628: —12.175%%:%
(1.476) (1.457)
GDP per capita?, squared 1.323#%x 1.904 %%
(0.302) (0.298)
KOF Globalization Index® 0.070 0.034
(0.043) (0.043)
Polity score? 0.072 0.055
(0.087) (0.088)
Population density? —0.004 0.002
(0.008) (0.008)
Regional diffusion 0.250#3%:* 0.213%x
(0.072) (0.074)
Country fixed effects Yes Yes
Year fixed effects Yes Yes
Obs. 1,789 1,789
RMSE 1.296 1.282

Notes: FGLS estimations with AR(1) correction; panel-corrected standard errors in parentheses; 25-year mov-
ing-averaged; *p <0.050, **p <0.010, ***p <0.001; CBD: Convention on Biodiversity.

Table A8. Null effect of protected areas (% of Territory) on FDI flows, with the right-hand
side variables lagged/leading.

t-2 t-1 t t+1 t+2
Protected areas -0.013 —-0.009 —0.006 —-0.005 -0.003
(0.009) (0.009) (0.009) (0.009) (0.009)
GDP per capita 0.321 0.390% 0.495* 0.615* 0.670*
(0.183) (0.191) (0.212) (0.234) (0.256)
KOF Globalization —0.004 —0.006 —-0.006 —0.004 —-0.003
Index
(0.010) (0.010) (0.010) (0.009) (0.010)
Polity score 0.033 0.025 0.018 0.014 0.009
(0.017) (0.018) (0.018) (0.019) (0.019)
Population density 0.008: 0.0073 0.0073: 0.007:x* 0.0073x*
(0.003) (0.003) (0.002) (0.002) (0.002)
Time trend 0.0483% 0.053 %% 0.05 T3 0.0483% 0.047 3%
(0.010) (0.010) (0.010) (0.011) (0.011)
Constant -1.016 —-1.046 -1.371 -1.726%* -1.936%*
(0.651) (0.671) (0.703) (0.734) (0.780)
Country fixed effects Yes Yes Yes Yes Yes
Obs. 1,831 1,827 1,823 1,783 1,743
RMSE 0.655 0.634 0.630 0.626 0.620

Notes: OLS regressions; country fixed effects included; country-clustered standard errors in parentheses; *p < 0.050,
*%p <0.010, ***p<0.001.
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Table A9. Positive effect of FDI stock on protected areas, with dynamic panel data estimation
(GMM).

M

FDI stock? 0.158**
(0.078)
FDI stock?, squared —0.025%*
(0.010)
GDP per capita® —-0.035
(0.342)
GDP per capita?, squared —0.005
(0.067)
KOF Globalization Index? —-0.001
(0.005)
Polity score? —0.001
(0.005)
Population density? 0.000
(0.000)
Post-CBD 0.305%**
(0.100)
Regional diffusion 0.037%**
(0.008)
Time trend —0.035%**
(0.007)
Protected areas,, 1.027%**
(0.006)
Country fixed effects Yes
Obs. 1,756
Hansen J test 0.648
2" order serial correlation test 0.545

Notes: Column 1: Dynamic panel-data estimation, one-step system GMM, robust standard errors in parentheses.
a5-year moving-averaged; *p <0.050, **p <0.010, **#*p <0.001; CBD: Convention on Biodiversity. Both the
Hansen J test of overidentifying restrictions and a test of second order serial correlation of the residuals reject
the null hypotheses. Thus, the validity of the instruments cannot be rejected.
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