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Abstract

There is a growing need to reconcile conservation and development objectives.

Policies designed to achieve each goal have often operated in tension, limiting their ef-

fectiveness when pursued in isolation. Nature based solutions is one approach aimed at

increasing synergies between environmental protection and economic development. This

dissertation contributes to this by exploring three distinct contexts: (1) the environmental

effects of ecotourism concessions and the entry of tourists in the Peruvian Amazon, (2)

farmers’ preferences for grassland conservation contracts in Uruguay, and (3) the socioe-

conomic impacts of timber certification programs in Brazil. Through this work, I provide

empirical evidence on underexplored topics in environmental and development economics,

simultaneously informing key policy areas such as tourism development, sustainable agri-

culture, and forest resource management.

The first chapter employs a mixed-methods approach to estimate the effects of

tourism on forest cover and to identify the factors that condition the success of ecotourism

as a conservation tool. The second chapter designs and implements a discrete choice exper-

iment to elicit farmers’ preferences for key contract attributes relevant to the conservation

of natural grassland quality. The third chapter applies a battery of quantitative methods to

assess the impacts of timber certification on local socioeconomic outcomes in communities.

Taken together, the dissertation highlights the importance of context-specific policy

design, attention to heterogeneity across sectors and populations, and careful alignment of

economic incentives with conservation objectives. Using the three cases of Peru, Uruguay,
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and Brazil, the results point to concrete pathways through which conservation and de-

velopment goals can be jointly pursued, as well as to the conditions under which such

complementarities are most likely to emerge.
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1. Introduction

The fact that conservation and development objectives can often be at odds is central

to long-standing policy debates. A wide range of policy instruments have been proposed

to overcome these tensions and foster synergies between environmental protection and im-

proved livelihoods.

For instance, conservation policies such as strict protected areas often restrict hu-

man activities, including access to natural resources, potentially imposing costs on local

populations. In response, integrated conservation and development projects (ICDPs) have

been promoted as early as the 1990s to reconcile these tradeoffs (Wells and Brandon, 1992).

These initiatives aim to provide alternative sources of income to local communities, while

enforcing conservation restrictions. However, implementation faces challenges, and suc-

cess often depends on context-specific design and local institutional capacity (McShane

and Wells, 2004).

Direct compensation for conservation has also been a prominent topic in the con-

servation agenda. Payments for ecosystem services (PES) are designed to cover the oppor-

tunity cost of conservation while delivering environmental benefits, offering a theoretically

efficient solution to align private and social objectives (Ferraro and Kiss, 2002). Yet the

structure of these programs, particularly whether to pay for activities or measured out-

comes, remains a key design challenge, alongside issues of participation, conditionality,
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and monitoring.

Market-based instruments such as eco-labeling and forest certification represent a

third approach. These schemes aim to incentivize better natural resource management prac-

tices with the ideal of either a price premium or larger market access for the sustainably

produced goods. In principle, this creates incentives for firms to comply with environmen-

tal standards, yet there are theoretical limits to it (Sedjo and Swallow, 2002). Empirical

evidence is mixed, and while some studies document increased investment and improved

outcomes (Blackman et al., 2014), others find limited or nonexistent price premiums (Wolff

and Schweinle, 2022).

One encompassing concept that has gained increasing prominence in global policy

debates is the use of nature based solutions (NbS) to simultaneously advance environmen-

tal and development goals. The International Union for Conservation of Nature (IUCN)

broadly defines NbS as “actions to protect, sustainably manage, and restore natural or mod-

ified ecosystems that address societal challenges effectively and adaptively, simultaneously

providing human well-being and biodiversity benefits” (IUCN, 2020). Their appeal stems

in part from the promise of cost-effectiveness compared to conventional infrastructure or

regulatory interventions (World Bank, 2008; IUCN, 2020).

Yet understanding when, where, and how NbS can deliver both conservation and

development gains remains a central challenge. Despite growing policy interest, empir-

ical evidence on the effectiveness of such interventions remains limited, particularly in

the Global South. This dissertation contributes to filling that gap by providing causal or

preference-based evidence from three distinct cases of nature based solutions. Each chap-

2



ter evaluates either the observed impacts of a conservation intervention on local environ-

mental or socioeconomic outcomes, or the design considerations necessary to align policy

instruments with local preferences and institutional realities.

I explore this in three different contexts in Latin America. In the first chapter, I

study ecotourism, which has been often hailed as a conservation & development strategy.

In paying for trips to observe conserved landscapes and ecosystems, individual consumers

are expected to cover conservation’s opportunity costs (Stronza et al., 2019). Yet, income

from tourism could also lead to natural resource degradation by inducing local agricultural

expansion (Stronza, 2007) or by increasing immigration (Taylor et al., 2003). With the

explicit purpose of conserving landscapes and ecosystems, in 2002 the government of Peru

introduced a new form of land concessions designed specifically for ecotourism activity.

It assigned land-use rights for ecotourism around the country for a maximum period of 40

years, contingent upon management plans that rely on ecotourism as the main economic

activity. Despite the potential for ecotourism to deliver both conservation and development

gains, there are few to none evaluations using rigorous empirical methods supporting that

(Stronza et al., 2019).

I evaluate whether and how ecotourism concessions may have delivered conser-

vation gains in the Peruvian Amazon. I use a combination of public information, and

satellite-imagery derived data and a Synthetic Control (SC) method to construct valid a

counterfactual for the ecotourism treatment. In doing so, I am able to construct one coun-

terfactual for each ecotourism concession and explore it in detail. I then employ qualitative

research methods to uncover the underlying mechanisms driving the observed heterogene-
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ity in the estimates, in a sequential explanatory mixed methods design (Creswell and Clark,

2017).

My findings confirm that ecotourism can in fact deliver conservation gains, and

that at the minimum they do not negatively affected forest cover in the Peruvian Amazon.

There are, however, important differences across different sites. Places that appear more

successful in conserving forests also show that offer more than one activity to their clients,

engage with the local population, and are able to navigate bureaucratic hurdles. This finding

is consistent with previous literature (Vuohelainen et al., 2012; Stronza and Gordillo, 2008)

and the theoretical discussions in Bowles and Carlin (2020).

In the second chapter, coauthored with A. Pfaff, M. Caffera, F. Vásquez, and D.

Schossler, I shift from evaluating existing interventions to studying the design of an effec-

tive conservation policy. I examine cattle farmers’ preferences for natural grassland (NG)

conservation contracts in Uruguay. This ecosystem provides a wide range of ecosystem

services (ES) globally (Bengtsson et al., 2019; Modernel et al., 2016), yet remains one of

the most threatened and degraded worldwide (Gang et al., 2014; Baeza et al., 2022).

A central explanation for this persistent degradation is that the private benefits of

conserving NG often fall short of the opportunity costs associated with conversion or inten-

sification. Payments for ecosystem services (PES) offer a potential mechanism to address

this gap. However, while PES programs have proliferated globally, most are still designed

around compensation for observable activities, rather than measured environmental out-

comes (Engel et al., 2008; OECD, 2025; Saint-Cyr et al., 2023). This is despite theoretical

work arguing that result-based PES could enhance both ecological efficiency and cost-

4



effectiveness (Ferraro and Kiss, 2002), and growing calls to move beyond activity-based

incentives (Gars et al., 2024).

Given the relatively limited attention to grassland ecosystems in the PES literature

Wunder et al. (2020); Cortés-Capano et al. (2021), and the increasing emphasis on demon-

strating verifiable results, I focus on farmers’ preferences over a range of contract attributes,

including both activity-based and outcome-based components. I analyze heterogeneity in

preferences among cattle producers and explore how these preferences shape the potential

uptake and effectiveness of PES for NG conservation in Uruguay.

The results reveal that farmers positively value certain ecological outcomes, partic-

ularly those linked to private benefits such as maintaining minimum grass height. In the

study, the importance of assessing prior conservation behavior, intrinsic motivation, and

producer profiles to fully understand farmers preferences is highlighted.

In the third chapter, coauthored with M. Goncalves, E. Sills, C. Romero, and S. Pat-

tanayak, I study forest certification, which has gained increasing attention as a key mech-

anism for promoting sustainable forest management by balancing economic, environmen-

tal, and social objectives. I focus in the Forest Stewardship Council (FSC) established in

1993 and one of the most widely recognized certification systems, covering over 169 mil-

lion hectares of forest across 107 countries (FSC, 2025). One strand of the literature has

focused on the commercial viability of certification schemes from the perspective of par-

ticipating firms, examining the practical challenges of meeting certification requirements

and the associated costs for forest management units (FMUs) (e.g., Fagundes et al., 2023),

as well as the broader business implications, such as market signaling and improved access
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to domestic and international markets (Galati et al., 2017). Another strand of the literature

has aimed to evaluate the effectiveness of certification in achieving its stated environmen-

tal objectives (van der Ven and Cashore, 2018; Rana and Sills, 2018), yet findings remain

mixed, underscoring the need for further research to identify the specific conditions under

which certification delivers measurable environmental benefits (see review in Wolff and

Schweinle, 2022).

However, rigorous evidence on the social and economic effects of certification re-

mains limited, with only a handful of studies addressing this dimension (Miteva et al., 2015;

Bocci et al., 2018; Doremus, 2019). We fill this gap by rigorously examining the socioe-

conomic effects of Forest Stewardship Council (FSC) certification on local populations.

Specifically, I analyze the impacts of FSC certification on relevant municipality-level out-

comes following the certification of part of the municipality’s forest production area, and

I also assess the effects of granting FSC certification to public forest concessions on local

socioeconomic outcomes. I exploit the staggered rollout of FSC certification across Brazil-

ian municipalities, as well as the staggered certification of public forest concessions, and

estimate causal effects using a battery of methods.

Our results point to no evidence that FSC certification affects socioeconomic out-

comes at the municipality level. When accounting for heterogeneity in treatment intensity,

I find that a significant increase in public goods provision - consistent with the qualitative

literature. Complementary analyses at the concession level indicate modest but consis-

tent improvements in local schooling outcomes and increases in nighttime light intensity

following certification, pointing to localized welfare gains that are not fully captured in
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aggregate municipal data.

Overall, the findings of this dissertation address key dimensions of the conserva-

tion–development nexus where empirical evidence remains limited. While nature based

tourism has long been featured in policy debates, rigorous evaluations of its effectiveness,

and especially of the mechanisms through which it may succeed or fail in protecting forests,

remain scarce. Although large populations depend on grassland ecosystems for their liveli-

hoods, conservation efforts have focused mostly on forests, leaving significant gaps in our

understanding of behavior and preferences around grassland management. Similarly, de-

spite more than two decades of implementation, forest certification has rarely been evalu-

ated for its social and economic impacts on local populations. This dissertation contributes

new empirical insights on each of these fronts, providing evidence on the effects and design

considerations of three prominent nature based solutions in Latin America.
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2. Ecotourism Concessions and Forest Conservation in the
Peruvian Amazon

2.1 Introduction

Ecotourism has been often hailed as a conservation & development strategy and

might be thought of as ‘indirect conservation’ similar to integrated conservation and devel-

opment programs (Ferraro and Kiss, 2002) that allow for local gains and conservation to co-

exist (Börner et al., 2020). 1 In paying for trips based on conserved landscapes and ecosys-

tems, individual consumers are expected to cover conservation’s opportunity costs(Stronza

et al., 2019). Yet, income from tourism could also lead to degradation by inducing local

agricultural expansion (Stronza, 2007) or, for instance if significantly increasing employ-

ment, by increasing immigration (Taylor et al., 2003).

In 2000, Peru introduced a formal ecotourism institution, with the explicit aim of

conserving forests. The policy assigned land-use rights for ecotourism around the country

for a maximum period of 40 years. They are contingent upon management plans that rely

on ecotourism as the main economic activity. The implementation and carrying out of the

ecotourism activity inside the concession is, off course, subject to individual differences.

The ability for each concession to capture demand, their land governance strategies, and the

way they navigate bureaucratic hurdles and comply with regulation (e.g., Saavedra, 2025;

1There is no consensus on the definition of ecotourism, but one of the most widely accepted definitions
is “responsible travel to natural areas that conserves the environment, sustains the well-being of the local
people. . . ” (The International Ecotourism Society, 2015).
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Peroff et al., 2021) could all affect the performance of these concessions to deliver forest

gains.

Despite the potential for ecotourism to deliver both conservation and development

gains, there are few to none evaluations using rigorous empirical methods supporting that(Stronza

et al., 2019). In this paper, I assess the effectiveness of the Peruvian ecotourism conces-

sions on conserving the forest in the Amazon Basin, and focus on the mechanisms that

drive differences across ecotourism locations for success or failure to deliver conservation

gains.

To appropriately explore heterogeneity, and given the relatively small number of

ecotourism concessions, I employ the Synthetic Control (SC) method to construct valid a

counterfactual for the ecotourism treatment. This approach yields one estimate per con-

cession, as each concession is compared to a synthetic control - defined as a weighted

combination of untreated areas with a similar history of forest cover, and other relevant di-

mensions related to both deforestation and ecotourism. The predictors used to construct the

synthetic control include forest cover dynamics, relevant administrative and geographical

boundaries, and measures of natural capital and infrastructure. With one estimated ef-

fect per concession, I then employ qualitative research methods to uncover the underlying

mechanisms driving the observed heterogeneity in the estimates.

I complement the quantitative SC estimates with qualitative interviews and field

visits, which inform both their construction and interpretation in a sequential explanatory

mixed methods design (Creswell and Clark, 2017). Specifically, I conduct more than 20 in-

depth, semi-structured interviews with concession owners, workers, and other stakeholders
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in the ecotourism sector, and spend one month in the ecotourism areas of the Peruvian

Amazon. Combined with archival document searches and analysis, this allows me to in-

terpret the findings through the theoretical framework of Bowles and Carlin (2021) and the

communities-market-government synergy simplex.

First, the concessions that succeed in delivering environmental gains tend to be

spatially clustered. The most successful ecotourism clusters correspond to previous results

on the effects of particular areas on forest conservation in Peru (Vuohelainen et al., 2012).

These are located east from Puerto Maldonado - the capital city in Madre de Dios -. And

other successful clusters are north from Puerto Maldonado.

Second, the results highlight three dimensions that are highly relevant for the suc-

cess of ecotourism concessions in delivering environmental gains: the integration of mar-

ket mechanisms, sustained engagement with local communities, and fluent interactions

with the state. Concessions and clusters of concessions with modest effects are weaker in

at least one of these dimensions, while those with null effects are generally concentrated

along a single axis.

Third, the majority of concessions do not show any statistically significant impact

on forest cover. Given that ecotourism concessions necessarily bring cash flows and gen-

erate jobs, this is indicative of a desirable environment development policy. The pooled

estimates at different levels show consistent null effects. This aggregate result reflects the

substantial heterogeneity of impacts across concessions, which in turn justifies the use of

complementary qualitative research methods to uncover the underlying mechanisms driv-

ing success or failure.
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My results contribute to the literature in several ways. First, a persistent challenge

in studying the impacts of ecotourism is the blurred definition of its spatial boundaries. Pre-

vious work has often relied on proxies—such as distance to protected-area entrances—to

argue that ecotourism is the mechanism behind observed conservation impacts (e.g., Fer-

raro and Hanauer, 2014; Sims, 2010), or on prior studies and gray literature to delineate

general ecotourism areas, applying buffers around them as areas of influence (e.g., Brandt

et al., 2019) or on observed campsites and lodges (e.g. Meyer et al., 2021). I address this

limitation by using spatially explicit, regulated boundaries for ecotourism concessions in

the Peruvian Amazon.

Second, another challenge is identifying the precise periods during which eco-

tourism activities became operational. Some studies have used the creation dates of pro-

tected areas as a proxy for the onset of ecotourism (e.g., Ferraro and Hanauer, 2014), while

others have conducted analyses without baseline comparisons—relying only on cross-

sectional differences (Brandt et al., 2019) — which violates a core principle of sound em-

pirical evaluation of conservation projects (Ferraro and Pattanayak, 2006). I circumvent

this by explicitly dating the establishment of ecotourism concessions, thereby allowing for

credible before and after comparisons.

Third, existing causal evidence on the impacts of ecotourism on deforestation has

been limited to small-scale and short-term experimental designs (Saavedra, 2025). By

contrast, I provide estimates over longer time horizons, often spanning more than 15 years,

which enables the study of both immediate and sustained effects.

Finally, this study contributes to the growing literature in environmental economics
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that combines quantitative and qualitative methods (Arriagada et al., 2009; Goetz, 2022;

Margolies et al., 2023). I provide concession-specific evidence through a mixed-methods

design that integrates synthetic control estimates with in-depth fieldwork and semi-structured

interviews. While there is a long tradition of qualitative research on ecotourism (e.g.,

Stronza et al., 2019), rigorous causal evaluations remain scarce, and to my knowledge

no prior work has employed a mixed-methods approach to explicitly assess the environ-

mental impacts of ecotourism. This study thus represents the first such contribution to the

literature.

The rest of the paper is organized as follows. In Section 2.2, I provide an overview

of the relevant literature and the theoretical foundation for this study. Section 2.3 presents

the background on Peru’s 2002 land policy and the development of ecotourism in the coun-

try. In Section 2.4 I outline the empirical methods and in Section 2.5 I describe the main

data sources used for the quantitative estimates. Section 2.6 reports the main findings,

including robustness checks and the integration of qualitative evidence through a mixed-

methods approach. Finally, Section 2.7 discusses the implications of the results and pro-

vides concluding remarks.

2.2 Previous Literature

Weaver and Lawton (2007) systematic review of research on ecotourism starts with

the assumptions that ecotourism should adhere to these three criteria: “i) attractions should

be predominantly nature based, ii) visitor interactions with those attractions should be fo-

cused on learning or education, and iii) experience and product management should follow
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principles and practices associated with ecological, socio-cultural and economic sustain-

ability”. Clearly many other definitions are possible. For instance, this differs from nature-

based tourism, as the latter does not need to aid in conservation. There appears to be

consensus that ecotourism should benefit biodiversity conservation and local development

(Stronza et al., 2019). Thus, impact measurement is essential to understanding what is

really ecotourism.

Tourism in general has been shown to have benefits to the local economy (Faber and

Gaubert, 2019; Garsous et al., 2017). With ecotourism, the hopes were that it also provided

conservation benefits. But some have even proposed it as a way to increase social cohesion

and integration of marginalized communities (Kiss, 2004; Van Broeck et al., 2019) given it

would be located in rural communities.

In theory, there are some mechanisms by which ecotourism might benefit conser-

vation. First, ecotourism might increase the opportunity cost of deforestation or of other

ecosystem degradation activities (over exploitation of forest resources) by creating rev-

enues that depend directly on standing forest, wildlife populations, and overall environ-

mental quality. There is evidence suggesting ecotourism is able to provide considerable

financial benefits for communities in Ecuador (Taylor et al., 2003; Wunder, 2000), Cambo-

dia (Clements et al., 2010), Colombia (Saavedra, 2025), Peru (Kirkby et al., 2010), Namibia

(Naidoo et al., 2016), Nepal (Yergeau, 2020), Uganda (Naidoo and Adamowicz, 2005) but

few studies have compared ecotourism revenues with alternative land uses (Kirkby et al.,

2010; Naidoo and Adamowicz, 2005). A few of those have made direct links to improve-

ments in deforestation and other measures of environmental quality measures (Clements
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et al., 2010; Saavedra, 2025). Others, while not explicitly identifying effects over local

income, argue that economic opportunities for local populations in the form of tourism

revenues to be an important driver of the observed environmental gains (e.g. Ferraro and

Hanauer, 2014; Meyer et al., 2021; Sims, 2010). There is however also some conflicting

evidence with null results reported for the case of Cambodia (Lonn et al., 2018).

Second, by creating jobs and requiring investments for infrastructure and services,

ecotourism is thought to steer away land, capital, and labor from activities that would be al-

located to activities that potentially degrade the ecosystem (e.g., intensive logging, agricul-

ture, mining). In the case of land, it implies that there needs to be some type of restoration

process. However, it seems to be the case that in most cases ecotourism revenues are not

enough to incentivize land use substitution when lands are too degraded (Stronza, 2007;

Wunder, 2000), and the consensus seems to be that ecotourism should act as a complement

and not substitute of other activities (Coria and Calfucura, 2012; Das and Chatterjee, 2015;

Wunder, 2000). Agritourism then rises as a possibility, and potentially embedded in the

definition of ecotourism. By the nature of the data requirements, it is hard to measure ef-

fects on labor and capital redirection. Increases in the number of employed people after

ecotourism interventions have been reported in Colombia (Saavedra, 2025) and Cambodia

(Clements et al., 2010). However, this does not necessarily mean the new workers were

attracted from other sectors with larger environmental negative impacts.

Third, ecotourism can also benefit by providing rents that can be used to strengthen

land protection and directly engaging with land stewardship. Some of the evidence col-

lected here also emphasized the connection with intrinsic values of nature, and land tenure

14



security ecotourism provides (Das and Chatterjee, 2015; Peroff et al., 2021; Wunder, 2000).

But it might actually be simply that individuals with strong social structures self-select into

it (Peroff et al., 2022).

There are also other mechanisms by which ecotourism might negatively affect con-

servation. Some of the negative effects on conservation, might be directly related to positive

economic outcomes. Here I reflect on the most important ones.

First, an income effect by which individuals, households, or communities with

higher income demand more natural resources. In general, this points to the hypothesis that

richer households will use more resources thereby affecting the ecosystem. Some evidence

of this exists for the case of Peru, where households involved in ecotourism cleared more

land for agriculture (Stronza, 2007). A counterargument that could be made is that relax-

ation to income constrains might allow households to use cleaner technologies (Pattanayak

et al., 2019). But it is not only the households directly involved who might benefit from

ecotourism who are subject to this. General equilibrium dynamics and indirect economic

activities can raise the income of communities as a whole (Yergeau, 2020).

Second, and related to the previous point, the influx of tourists can create higher

demand for forest products from tourists and tourist operators in the form of fuel (heating

or cooking), land (for locally grown food, or space for new infrastructure), or timber (for

construction). Absent of property rights, this pressure on the resources can lead to the

tragedy of the commons. This is directly related to what is called the “trojan horse effect”,

whereby ecotourism is used as a pioneering activity to enter pristine areas and mass tourism

then expands (Buckley, 2009). But it is also a general equilibrium effect where demand in
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other sectors increases with the arrival of tourists, like in agriculture, transportation, or

construction (Saavedra, 2025; Taylor et al., 2003). Although the net effects have yet to be

evaluated.

Third, a combination from the previous two might attract migrants who seek to

profit from either tourism all the other supporting activities. The increase in population

could have a net negative effect on the environment if the newcomers do not add to moni-

toring or other conservation measures (Taylor et al., 2003), and in general the literature has

come to consensus that immigration generates pressure on natural resources that leads to

deforestation (Vincent et al., 2021). In fact, for the case of ecotourism in Cambodia, vil-

lagers had a system in place to deter immigrants from settling in and rejected immigration

(Clements et al., 2013).

Fourth, human-wildlife conflicts (HWC) might increase due to ecotourism. This

might happen in the case where conservation is successful in the short term, and it in-

creases wildlife populations. For instance, Lamba et al. (2023) find tiger reserves were

successful in protecting habitat, and plausibly in increasing tiger populations. At the same

time, some PAs that have been in the tiger reserve program face several human-wildlife

conflicts (Karanth et al., 2012), and human causalities have been found to be the dominant

cost of this interactions in the country (Gulati et al., 2021). Another way HWC might in-

crease is due to changes in animal behavior either from constant contact with tourists and

habituation (Penteriani et al., 2017) or from changing locations to avoid them (Weaver and

Lawton, 2007). However, in a meta-analysis by Bateman and Fleming (2017), they con-

clude that the negative effects of tourists on wildlife responses might be actually negligible
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and over reported in scientific literature.

To date, there has not been a systematic analysis of the impacts of ecotourism on

conservation. One reason for this is that many activities can be labeled as ecotourism but

keeping track of where they occur and under what conditions is challenging. For instance,

hikers might stay at a hotel, and take designated routes, but there is little to no information

on either stays, visits, or routes for most of the developing world. While some papers

have been careful in understanding how ecotourism interacts with the environment and the

communities, there is a general lack of precise estimates on the impacts ecotourism has

on the environment and on the local economy. Brandt and Buckley (2018) reviewed the

literature on the impacts of ecotourism on forest conservation and found only 17 studies on

the topic. However, none of these implements a counterfactual analysis and they are based

on before-after measurements or on stated benefits. Adding to this literature it is important

to evaluate how and what types of indirect conservation measures work and under what

conditions.

2.3 Background

The biggest hub for tourism activity in the Peruvian Amazon is Puerto Maldonado.

Easy road and flight access from Cusco, the main tourist attraction in the country, facilitate

that. Puerto Maldonado itself is located at the confluence of the Madre de Dios and Tam-

bopata rivers. The site gained prominence during the rubber boom of the early 20th century,

when rubber baron Carlos F. Fitzcarrald established it as a strategic port for his operations.2

2Fitzcarrald is a prominent historical figure, which made it into popular culture inspiring Werner Herzog’s
film Fitzcarraldo.
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After the decline of the rubber boom, other extractive activities became established in the

region, including timber extraction, Brazil nut harvesting, and gold mining.

The first ecotourism company to open operations in the region was InkaTerra, in

1975. The company has consolidated as a leader in the sector, with operations in other

regions of the country. Others followed, and in 1996 Rainforest Expeditions opened a

partnership with a local indigenous community to build a lodge in their reserve and share

profits with them. The establishment of two of the country’s largest protected areas near

Puerto Maldonado - the Bahuaja-Sonene National Park (1996) and the Tambopata National

Reserve (2000) - helped shape the region’s identity around conservation. These protected

areas have played a crucial role in positioning Madre de Dios as one of Peru’s leading hubs

for nature-based tourism.

In 2000 a new law regulating forest and wildlife was enacted in Peru, which intro-

duced the regime for access and use of forest resources (Sears and Pinedo-Vasquez, 2011).

The basic mechanisms of the law are a system of concessions, permits and authorizations

to harvest and transport timber in the country, for which the individuals have to pay royal-

ties to the state. The law also categorizes forests into productive or protected forests, with

different levels of protection and different kinds of production. In general, the concessions

are given over six broad categories, these are: timber extraction, forestry plantation, re-

forestation, non-timber forest products, conservation, and ecotourism. In every case, the

concessions are 40-years permits on specific areas, the limits of which vary according to

the types of concessions. For instance, timber concessions have a maximum of 40,000

hectares, while ecotourism concessions are limited to 10,000 hectares.
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I refer to the ecotourism land-use rights as “ecotourism concessions”, as it is the

official name assigned under the Peruvian regulation. However, these do not work as do

other land concessions. Concessions are usually understood as public lands that the state

designates for a particular use, followed by a public announcement and assignment to indi-

viduals or firms based on bids or management plans. In contrast, ecotourism concessions

in Peru are not pre-designated by the state, but rather individuals or firms apply to get a

concession assigned anywhere in public lands, then the state assigns rights or not based on

a list of qualifying characteristics.

Ecotourism concessions cannot be given in private lands, indigenous reserves, or

protected areas. They can be assigned for collectives, as is the case for the Indigenous

Reserve Infierno that was assigned an Ecotourism Concession close to their Indigenous

Reserve, but no concession can be assigned over and Indigenous Reserve. These conces-

sions are regulated and concession owners have to submit management plans every five

years that comply with the forest regulation. Even with these regulations in place, there

is evidence that there is still illegal logging and transportation in Peru (Sears and Pinedo-

Vasquez, 2011; Finer et al., 2014). Since 2009 it is the regional governments that are in

charge of accepting applications in the Amazon region. However, the control over conces-

sions assignment in other parts of the country is centralized under the National Forestry

Service (SERFOR).All of the ecotourism concessions are assigned under the same regu-

lation, regardless of the type of individual or firm. There is no differential treatment for

individuals, firms, or collective action properties such as Indigenous Reserves.

In general, ecotourism concessions are not to be given in permanent production
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forests. Although, they can and if they are, they should pay at least the same fee as timber

concessions would. Each regional office manages the plans and is in charge of assigning

the concessions since 2009.

It is worth noting that the regulation does not exclude the ecotourism activities

from other types of concessions. However, there is only certainty that ecotourism activity

occurs, or is expected to occur, in ecotourism concessions. Relatedly, ecotourism may

have well be occurring in the area of the ecotourism concessions before a concession was

granted, but this activity would have been informal and potentially illegal. Thus, granting

the ecotourism concession, is also a strong signal of the start of the ecotourism activity in

that area.

2.4 Methods

2.4.1 Quantitative Estimates for Each Concession

In this paper, I follow recent literature in environmental economics (Lamba et al.,

2023; Sills et al., 2015; West et al., 2020, 2023) and rely on synthetic control (SC) methods

to estimate average treatment effects. This method is particularly well suited to settings

with a small number of treated units and potentially heterogeneous treatment effects across

them (Abadie et al., 2010; West et al., 2020).

In the SC framework, the counterfactual is constructed as a weighted average of

untreated units (donors) that best resemble the treated unit in the pre-treatment period.

Weights are chosen to minimize differences in observed characteristics between the treated

and synthetic units prior to treatment (Abadie and Gardeazabal, 2003; Abadie et al., 2010).
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These characteristics typically include the outcome variable and other predictors of both

the outcome and selection into treatment. In its simplest form, the SC algorithm minimizes

the mean squared prediction error (MSPE) of the outcome variable during the pre-treatment

period. The parameter of interest, the Average Treatment Effect on the Treated (ATT), is

then computed as the average post-treatment difference in outcomes between the treated

unit and its synthetic control.

Letting i denote potential control units and wi their associated weights, such that

åi2D wi = 1, the coefficient of interest of a treated unit—say, ecotourism concession, EC

in year t can be expressed as:

bEC;t = YEC;t�å
i2D

wiYi;t (2.1)

And the ATT, when treatment assignment period is t0 and a total of T post-treatment

periods, can simply be computed as

AT TEC =
åt>t0 bEC;t

T
(2.2)

A critical step in implementing SC is selecting an appropriate pool of donor units.

For the purposes of this paper, the treatment unit is an ecotourism concession, and the

donors are potential control units, which are areas that could be treated but are not. These

can either be built using existing data sets of similar areas (Lamba et al., 2023; West et al.,

2020) or derived from random draws in space (West et al., 2023). Given there are no
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predefined ecotourism polygons, I construct the donor pool for each treatment unit using

spatially drawn counterfactual. Specifically, I identify areas in the Peruvian Amazon where

ecotourism concessions could plausibly have been granted. For each ecotourism conces-

sion, I draw 100 circular units (”circles”) within the same department but randomly placed

in the map, with radii calibrated to match the size of the treated unit. To account for the

spatial clustering of actual concessions, I restrict the location of these circles to fall within a

13 km buffer of navigable rivers, which serve as the primary access routes in the Amazon.

This buffer reflects the maximum observed distance between any ecotourism concession

and the nearest navigable river in Madre de Dios. The proximity to rivers is also motivated

by ecological and touristic considerations, as many attractions—such as oxbow lakes and

wildlife viewing areas (”collpas”)—are located near river corridors.

To ensure plausibility, I exclude all randomly drawn circles that fall within Indige-

nous reserves or Protected Areas - except the zones open to ecotourism private rights use

-.3 This restriction guarantees that control units are genuinely eligible for treatment. Thus,

the donor pool for each treatment units includes areas outside Indigenous territories and

outside the zones within Protected Areas specifically designated for ecotourism use rights.

In an unconstrained version of the SC model, only the pre-treatment outcome time

series is used to determine weights. Adding structure with a constrained SC model, also

other observable characteristics that may influence deforestation or treatment assignment

are used in constructing the weights and balanced.

3In Peru, protected areas have zoning areas. Some areas include ecotourism. For those, private individ-
uals can get entry rights that allow them to implement measures to exclude others from entering - such as
entry fees. In a way, these areas are managed by private individuals. If not requested, they still fall under
governmental monitoring and control.
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For this paper, the main results are derived using both the pre-treatment outcome

time series, and an array of observable characteristics. These include minimum distances to

navigable rivers, roads, cities, Protected Areas, and natural tourist sites. For concessions in

Madre de Dios, I also include proximity to historic mining areas—defined as pixels above

the median level of cumulative mining activity between 1985 and 2020 - given the salience

of mining as a deforestation driver in this region.4. I further use average forest cover in the

pretreatment period.

The goal of the synthetic control (SC) method is to construct a credible counterfac-

tual for each treated unit. Because no single donor unit is likely to be an adequate match,

SC constructs a weighted average of donor units that closely approximates the treated unit’s

outcome trajectory in the pre-treatment period. Identification thus hinges on the quality of

the SC, making the evaluation of its fit a critical step in the analysis.

To ensure the validity of the SC estimates, I implement a set of criteria. First, spatial

restrictions—detailed above—guarantee that each synthetic control is drawn from the same

administrative unit as its treated counterpart, falls within the feasible domain for ecotourism

concessions, and is located within accessible distance of navigable rivers, which represent

key access points for tourists in the region. Second, I assess pre-treatment balance in two

ways: I require that annual forest cover levels and pre-treatment changes in forest cover are

statistically indistinguishable between the treated unit and its SC (based on a simple t-test),

and that forest cover levels differ by no more than 10% in any pre-treatment year. Third,

by construction, each SC is composed of donor units matched in total area to the treated

4While there is certainly mining in other departments, in Madre de Dios a total of X sq km show some
evidence of mining, while for all the other departments, the highest is X and the lowest Y.
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unit, reducing the possibility that treatment effects reflect differences in scale (e.g., due to

varying monitoring costs). Finally, visual inspection of pre-treatment outcome trajectories

is used as an additional check on fit quality.

Inference is conducted through permutation tests. For each donor in a treatment

unit’s donor pool, I estimate a placebo SC and can compute its corresponding placebo

ATT. These placebo estimates are assumed to reflect statistical noise and are used to con-

struct empirical confidence intervals, which—under the null hypothesis—should include

zero. Significance of the estimated treatment effect can then be assessed by comparing the

treatment unit’s coefficient series (bEC;t) to the distribution of placebo coefficients.

Additionally, I use the ratio of post- to pre-treatment Root Mean Squared Predic-

tion Error (RMSPE) to assess statistical significance, following common practice in the

SC literature. A large RMSPE ratio indicates a divergence between the treated and syn-

thetic units after treatment, relative to the quality of the pre-treatment fit, and supports the

credibility of the estimated effect. These can be found in Table 2.5

Pooled Estimates To complement the concession-level estimates, I also present results

at more aggregated spatial scales: nationally, by department, and by ecotourism cluster.

The latter are defined based on spatial proximity—specifically, concessions located within

4 kilometers of one another along a continuous river segment are grouped into the same

cluster. This approach captures both ecotourism attractiveness and potential and and shared

environmental or economic contexts.

To estimate aggregate treatment effects, I implement three distinct methodologies.
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First, I apply a Two-Way Fixed Effects (TWFE) model at the unit-year level, which serves

as a naı̈ve benchmark for comparison. Second, I employ the Generalized Synthetic Control

(GSC) estimator developed by Xu (2017), which accommodates unit-specific heterogene-

ity and enhances inference robustness in the presence of staggered treatment adoption.

Third, I implement the Synthetic Difference-in-Differences (SDID) estimator proposed

by Arkhangelsky et al. (2021), which combines the strengths of traditional Difference-

in-Differences (DID) and Synthetic Control (SC) methods, improving identification when

the parallel trends assumption may not strictly hold.

It is important to note that the TWFE and GSC estimators do not incorporate co-

variates beyond the pre-treatment outcome. In the TWFE model, this is due to the fact

that the available covariates are time-invariant and thus collinear with the unit fixed effects.

Similarly, the current R implementation of the GSC estimator does not allow for the inclu-

sion of time-invariant covariates. In contrast, the SDID estimator permits their inclusion,

making its results directly comparable to the main SC estimates presented earlier.

To investigate spatial variation, I estimate treatment effects at both the national level

and at the level of ecotourism clusters. Clusters are defined as groups of concessions lo-

cated along the same continuous river segment, with no more than 4 kilometers separating

any two adjacent units. Table 2.3 provides the cluster definitions and lists the corresponding

concession IDs. Figure 2.14 shows a map of the ecotourism clusters and their correspond-

ing concessions in Madre de Dios.
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2.4.2 Qualitative Fieldwork and Stakeholder Interviews

Following recent literature that integrates qualitative research methods into quan-

titative analyses (Arriagada et al., 2009; Goetz, 2022; Margolies et al., 2023), I employed

qualitative methods both to guide the econometric estimations and as part of an explanatory

sequential mixed-methods strategy (Creswell and Clark, 2017).

I conducted fieldwork during July 2024 and July 2025, spending one month in total

in Madre de Dios. This work involved semi-structured and in-depth interviews with 20

stakeholders, complemented by field visits. Each interview lasted at least 30 minutes, with

some extending over the course of an entire day during site visits.

The selection of interviewees and concessions took place in two rounds. The first

round was informed by previous literature, with the aim of understanding the broader struc-

ture of the sector and the history of prominent ecotourism concessions. Accordingly, I vis-

ited Infierno and Taricaya, which have been widely discussed in the literature (e.g., Stronza,

2007; Stronza et al., 2019) and have been highlighted as successful in deterring forest loss

(Vuohelainen et al., 2012).

The second round was informed by the quantitative results from the synthetic con-

trol estimations. Here, I sought to gather insights from concessions that showed positive,

null, and negative effects on conservation outcomes. This included Rainforest Expeditions,

the Amazon Research Center, Jungle Keepers, EcoAmazonas, and concessions with IDs

720 and 719, as well as returning to Infierno and Taricaya. These cases span three dis-

tinct ecotourism clusters, thereby enabling both an in-depth understanding of individual
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concessions and a comparative perspective at the cluster level.

The interviewee sample included both internal actors (owners, managers, and work-

ers) and external stakeholders (individuals familiar with the concession’s history, opera-

tions, or surrounding area). Thematic areas of inquiry were organized into four dimensions.

First, the history and origin of the concessions, including motivations (both intrinsic and

extrinsic) for their establishment and interactions with regulatory bodies during the permit-

ting process. Second, the operation of the concessions, focusing on the services offered,

recruitment practices, the geographic origin of workers, and ongoing project lines. Third,

interactions with neighboring communities and other actors in the ecotourism sector, with

a broad assessment of the extent and nature of these relationships. Finally, environmental

monitoring practices and compliance with concession objectives. A complete interview

guide is available in Appendix 2.8.1.

Given field constraints, I was able to spend more time in some concessions than

in others. In several cases, I spent multiple days on site, interviewing respondents over

multiple phases that allowed for more detailed probing across the same thematic areas.

Consequently, while all interviews were semi-structured and covered the core topics, the

depth of discussion varied across concessions. A detailed description of the time spent and

number of interviews for each concession is provided in Appendix 2.8.2.

2.5 Data

This section describes the data used in the analysis. The quantitative estimates

required two key pieces of information: (i) the location, shape, and date of establishment
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of ecotourism concessions in Peru, and (ii) time-series data on land use for the relevant

areas. I outline the procedures used to generate the main treatment and outcome variables,

followed by a description of additional complementary datasets used in the study.

2.5.1 Concessions

I obtained the polygons of all concessions in the country, including ecotourism con-

cessions, from the open database of geographic features of the Peruvian Government (SIS-

FOR). These polygons included information such as the date of assignment, concession

status, the contract number, and owner identifiers. The dataset covered not only ecotourism

concessions but also other types, such as logging and non-timber forest product concessions

(e.g., honey and nut extraction).

Using this information, I accessed all available establishment documents for eco-

tourism concessions from the Ministry of Agricultural Development and Irrigation (MIDA-

GRI) and the National Forestry Service (SERFOR). Such documentation was available for

18 of the 30 concessions, from which assignment dates were extracted. For the remaining

concessions, assignment dates were inferred from the contract number whenever date of

assignment was missing.

In total, SISFOR reports 45 ecotourism concessions in the country, 40 of which

were located within the Amazon biome. Assignment dates were available for 35 conces-

sions, of which 34 were assigned before 2020. Of these, 30 covered an area larger than

1 km2, and these 30 concessions constitute the analytical sample. This restriction ensured

a focus on the Amazon biome and excluded concessions whose impacts may have been
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confounded by the COVID-19 pandemic, which differentially affected tourist flows—the

key driver of ecotourism impacts—across regions. On average, these concessions covered

X km2.

Figure Figure ?? shows the distribution of concession assignment dates, while Fig-

ure Figure 2.1b displays their spatial distribution. More than half of all ecotourism conces-

sions were located in Madre de Dios, the main gateway for tourists visiting the Peruvian

Amazon. This concentration reflects the region’s accessibility from Cusco—the country’s

most visited destination—which allows travelers to reach Puerto Maldonado either by road

or via direct flights to its regional airport.

Assignment Years Concessions Location

Figure 2.1: Ecotourism Concessions Spatial Distribution and Dates of Creation

Notes: This figure shows the total number of ecotourism concessions assigned each year and the number of ecotourism concessions in each department of the country. Panel (a):

Number of concessions assigned each year. Panel (b): Number of ecotourism concessions in each department.
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2.5.2 Land Use

For the main analysis, I relied on open-source land use data for Peru from Map-

Biomas. This dataset provided annual classifications of 30m-by-30m pixels across the

entire country from 1985 to 2022. Each pixel was categorized annually. The classification

scheme included broad land cover categories—such as forest, non-forest natural forma-

tions, agricultural areas, non-vegetated surfaces, and water bodies—which were further

disaggregated into specific land uses such as mining, oil palm cultivation, wetlands, and

dry forests.

For all ecotourism concessions in the sample, the ecotourism clusters, and the donor

pools, I extracted annual land use, expressed in hectares per year. To account for year-to-

year fluctuations and measurement noise—particularly relevant for small spatial units such

as concessions—I applied non-parametric smoothing to the deforestation time series using

the LOESS (locally estimated scatterplot smoothing) function. This procedure clarified

underlying temporal trends while preserving the structure of the original data.

2.5.3 Other

Public maps: Data on Protected Areas (PAs), road networks, and population centers were

obtained via web scraping from the National Institute of Geographic Service, which consol-

idates geographic and spatial information across Peruvian government agencies and min-

istries. Only district capitals were used from the population centers, with the district being

the lowest administrative unit in the country. For road networks, only asphalted roads were

included, while dirt roads were excluded. In addition, information on the zonification of
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PAs was obtained, which allowed each donor unit in the donor pool to be assigned as either

located within the PA or within the ecotourism-assigned zone of the PA. Only donors inside

the ecotourism zones of PAs are used in the estimations.

Rivers: Data on navigable rivers were obtained from Rocha et al. (2023), who integrated

the Hydrological Data and Maps Based on Shuttle Elevation Derivatives at Multiple Scales

(HydroSHEDS) with the Global River Classification (GloRiC). This dataset provided a

harmonized representation of river and road networks, relevant for analyzing accessibility

and infrastructure across the Amazon region. Rivers below medium size were excluded

due to limited navigability, so that the analysis focused on waterways most relevant as

transportation networks for tourists.

Ecotourism natural capital: Data on tourism resources were obtained from the Min-

istry of Foreign Trade and Tourism (MINCETUR), which maintains a national inventory

of touristic sites. The inventory includes a wide range of attractions—natural landmarks,

cultural heritage sites, folklore manifestations, scientific and artistic exhibitions, and sched-

uled events. For the purposes of this study, I restrict attention to natural sites only, such as

rivers, valleys, waterfalls, lakes, and similar ecotourism-relevant features.

Table 2.1 reports summary statistics of the variables in the dataset. It is important

to note, however, that these figures represent averages across concessions, whereas the pur-

pose of this paper is to identify variation across concessions. Even so, the table highlights

that donor units and ecotourism concessions differ in important characteristics, such as
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average pretreatment forest cover. In addition, ecotourism concessions were, on average,

located closer to cities, protected areas (PAs), roads, and natural sites relevant for tourism.

This pattern is expected, as proximity facilitates tourist access and conserved areas and

natural capital increases the availability of attractions that are valued by visitors. By con-

struction, donor units were required to have their centroid within 13 km of a river, which

explains the limited difference observed in this variable. These patterns reinforce the need

to employ synthetic controls to construct valid counterfactuals.

Table 2.1: Descriptive Statistics

Ecotourism Concessions Donors

Forest Cover 91.95 87.13
(10.52) (20.68)

Forest Cover pre-treatment 93.03 86.64
(8.98) (21.17)

Minimum distance to:
Cities 18.15 36.48

(25.71) (27.35)
PAs 25.22 34.12

(33.88) (31.14)
Rivers 6.39 4.28

(9.7) (3.62)
Roads 70.4 98.1

(66.93) (55.4)
Tourism Natural Capital 18.15 34.62

(25.71) (47.41)

Notes: Averages of relevant variables, with standard deviations in parentheses below, are reported for both ecotourism concessions and all donor units.

2.6 Results

2.6.1 Synthetic Control

In this section, I present the results of the individual synthetic control (SC) analyses

for each ecotourism concession.

Figure 2.2 displays the time series of forest cover for the treated and synthetic con-

trol units. For clarity, the main text focuses on concessions located in Madre de Dios,
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which account for over half of all ecotourism concessions in the sample. Results for all

concessions are presented in Figure 2.11 in the Appendix. The figure is a panel composed

of 18 subfigures, corresponding to the 18 ecotourism concessions. Each subfigure displays

the forest cover trajectories of the treatment unit (in black) and the SC (in red) with the

onset of the treatment marked on the vertical dash line.

The reliability of the estimates is supported by the quality checks discussed in the

Methods section, which all the SC pass. In addition, visual inspection provides further

validation of the SC approach. First, Visual inspection confirms the reliability of the SC

approach in replicating the behavior of the treated units prior to intervention.5 That is, the

red and the black lines are quire similar - almost identical - in the pretreatment period for

all cases. Divergence between these lines in the post-treatment period reflects the estimated

effect of the ecotourism concession on forest cover.

Two key findings emerge. First, the estimated effects vary substantially across con-

cessions. Second, only a few concessions show higher forest cover under treatment than

under their synthetic counterfactuals. To correctly interpret these results, Figure 2.3 shows

the corresponding gaps—defined as the difference between treated unit and SC—along

with confidence intervals derived from placebos. Interestingly, only five concessions ex-

hibit a statistically significant positive effect on forest cover. For the remaining conces-

sions, the estimated effects are not statistically significant—although most show negative

point estimates. Thus, overall these results suggest that ecotourism concessions tend to

5Perfect fit is true for all concessions, with the exception of three cases (IDs 709, 711, and 719). For
these, I applied the demeaning procedure recommended by Ferman and Pinto (2021) to address imperfect
pretreatment fit. Only demeaned results are shown in this paper. Other results (showing bad pre-treatment
fit) are available upon request.
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have either a positive or null effect on forest cover, with no evidence of systematic adverse

impacts.

It should be noted that in three of these cases, while the synthetic controls satisfy all

pre-treatment quality checks, the placebo tests reveal that the observed treatment effects are

not unusually large relative to the distribution of placebo gaps. This suggests the presence

of unobserved heterogeneity or contextual factors influencing the treatment effect, which

are not fully captured in the current specification. Accordingly, these results should be

interpreted with caution.
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Figure 2.2: Effects of Ecotourism Concession on Forest Cover

Notes: This �gure shows the effect of granting the ecotourism concession on forest cover. The red line corresponds to the time series of the synthetic control, and the black line to

the treatment unit. The vertical dashed line indicates time of treatment. Average treatment effect is the simple difference in the post-treatment period between the two time series.

Con�dence intervals— not shown here—are calculated for all the concessions in Madre de Dios only and shown in the next graph.
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Figure 2.3: Gaps and Con�dence Intervals

Notes: This �gure shows the gap between treatment and SC on % of Forest Cover. Shaded blue areas represent 95% con�dence intervals around the mean of the /PLACEBOS.

To further investigate the drivers behind the null or positive effects observed, and

to better understand the underlying land dynamics, Figure 2.4 and Figure 2.5 present the

full set of land use trajectories for each treated concession and its corresponding synthetic

control. Forest cover is displayed on the right axis, while all other land uses appear on

the left. Because we observe the speci�c donors and their weights used to construct each

synthetic control, we can trace the land use evolution of each SC unit over time.

Several insights emerge from this analysis. First, in Figure 2.4 we can observe that

concession 704—where large con�dence intervals were previously noted—shows that the

observed land cover change is primarily due to an increase in surface water, rather than

conversion to other uses. This may result from inundation or the formation of oxbow lakes.
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As such, the estimation for this case should be re�ned. In contrast, similar patterns are not

observed for concessions 711 or 721. Agriculture and natural non-forest formations are,

aside from forest cover, the most prevalent land uses across the sample. For some units that

display negative effects on forest cover—although not statistically signi�cant—we observe

increases in agriculture (e.g., concession 720).

The land use patterns of the SCs for concessions with positive effects on forest cover

(714, 716, 713, 723, 705, and 710) are particularly informative. These patterns shed light

on the speci�c threats that ecotourism concessions may have mitigated. For concessions

706, 713, 705, and 710, there are marked increases in mining activity in the SCs. For

concession 707—which shows a positive effect on forest cover only at the end of the study

period—mining activity in the SC increases sharply during that same time. For 714 and

716, agriculture expands signi�cantly in the SC units, while the SC for 714 and 710 show

increases in natural non-forest formations, which may be associated with selective logging.

Given the role of mining as a major driver of forest loss in Madre de Dios, I also esti-

mate treatment effects using donor units located exclusively in historically mining-intensive

areas. For each treated unit, a new donor pool was constructed by randomly selecting 100

circles constrained to the historic mining region. Figure 2.7 illustrates the spatial extent of

this mining region, along with major rivers, the 13 km treatment buffers, nearby ecotourism

concessions, and the regional capital, Puerto Maldonado.6

Figure 2.6 presents the resulting treatment effect estimates alongside the main spec-

6This exercise can also be performed using mining regions de�ned based on 2020 land use. Figure 2.13
shows that the spatial overlap between the historical and 2020-de�ned mining regions is substantial, suggest-
ing that the choice of mining de�nition is unlikely to signi�cantly affect results.
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i�cation for comparison. As expected, whenever the original ATT was positive, it remains

so under the mining-only donor speci�cation. In cases where the ATT was negative, the

revised estimate either moves closer to zero or changes sign. This pattern aligns with ex-

pectations, as the revised donor pool includes only areas known to have undergone forest-

to-mining transitions, thus predisposing the SC to show positive effects of ecotourism con-

cessions on forest cover. The SCs based on mining-only donors also satisfy pre-treatment

quality checks, and visual inspection con�rms the plausibility of the counterfactuals. The

full time series of forest cover for all treated units and their corresponding synthetic con-

trols under this speci�cation is shown in Figure 2.12.

A complete ranking of vector V weights for all estimates, using both the mining

donor and the general donor can be seen in Table 2.4.

Figure 2.4: Land Use of Treatment Units

Notes: This �gure shows the land use for each of the treatment units.
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Figure 2.5: Land Use of Synthetic Controls for Each Treatment Unit

Notes: This �gure shows the land use for each of the synthetic controls. Land use is calculated using the optimal weights wi .
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Figure 2.6: Effect of Ecotourism Concessions on Forest Cover: Full vs. Mining-Only
Donors
Notes: This �gure displays the average treatment effects on the treated (ATTs) of granting ecotourism concessions on forest cover, comparing two donor pool speci�cations. The

blue dots represent the main results, estimated using all areas within the department as potential donors. The red dots correspond to estimates obtained when restricting the donor

pool to mining areas—de�ned as 1 km2 pixels with above-median historical mining activity. The full synthetic control trajectories and corresponding treatment paths for the main

speci�cation are shown in the preceding �gures. The graph shows both ATTs for each of the ecotourism concessions in Madre de Dios.
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Figure 2.7: Historic Mining Areas in Madre de Dios

Notes: This �gure shows historic mining areas in Madre de Dios. Historic mining intensity is calculated at the level of 1 km2 pixels. Areas above and below the departmental median

are represented using different shades of red.

2.6.2 Pooled Results

I provide estimates at an aggregated level using three different methodologies: a

Two-Way Fixed Effects (TWFE) estimator, and the Synthetic Difference-in-Differences

(SDID) estimator proposed by Arkhangelsky et al. (2021). For the TWFE speci�cation, I

include year and area �xed effects; the treatment variable takes the value of one beginning

in the year each concession was of�cially assigned.

To investigate spatial variation, I estimate treatment effects at both the national level

and at the level of ecotourism clusters. Clusters are de�ned as groups of concessions lo-

cated along the same continuous river segment, with no more than 4 kilometers separating

any two adjacent units. Table 2.3 provides the cluster de�nitions and lists the corresponding

concession IDs. Figure 2.14 shows a map of the ecotourism clusters and their correspond-

ing concessions in Madre de Dios.
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Table 2.2: Pooled Results: Effect of Ecotourism Concessions on Forest Cover

Country Level Bajo Madre de Dios Las Piedras In�erno
TWFE SDID TWFE SDID TWFE SDID TWFE SDID

ATT .007* 0.0252*** 0.0553** 0.0211*** 0.0025 0.0110*** -0.0105
( 0.0038) (0.00252) (0.024) (0.00258) (0.0345) (0.00398) (0.091)

Observations 67,865 67,865 6,650 6,650 4,480 4,480 2,310 2,310
Notes: This table shows estimation results from TWFE and SDID (Arkhangelsky et al., 2021) pooled estimates. Treatment is assigned after the �rst data of the concession assignment.
The pool of controls is the same as or the SC estimations. Robust standard errors for TWFE, and standard errors through bootstraps with 100 iterations for SDID. Signi�cance levels:
� p < 0:10, �� p < 0:05, ��� p < 0:01.

Table 2.2 presents the results of pooled Average Treatment Effects on the Treated

(ATTs) for the country and across the three most relevant ecotourism clusters. The full

results for all clusters, and by state are in the appendix.

The �rst observation is that, using only a TWFE speci�cation, one would conclude

that ecotourism concessions had a positive effect on forest cover. However, TWFE in this

case represents a na�̈ve estimation. When focusing on the SDID results, we �nd that only

the Bajo Madre de Dios cluster maintains a consistent positive effect, with an even larger

magnitude. The Las Piedras cluster preserves the positive direction, while the In�erno

cluster shifts to a negative effect. The Bajo Madre de Dios cluster includes concession IDs

710, 714, 716, and 719, which are also those showing a positive effect in the individual

SC estimates. The Las Piedras cluster includes IDs 707 and 7013; although both exhibit

positive effects, the effect for ID 707 is null for most of the period, resulting in an average

null effect for the cluster.

Overall, the results suggest that ecotourism concessions have no signi�cant aggre-

gate effect on forest cover. Some signi�cant positive effects are found for one cluster,

aligning with the direction observed in the individual SC analyses. Nevertheless, these

pooled ATT estimates conceal important heterogeneities across space and context, which
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limits our ability to identify underlying mechanisms. These heterogeneities are examined

in more detail in the following section.

2.6.3 Disentangling Heterogeneity

To understand the reasons behind the differences between concessions, I draw on

qualitative �eldwork. Over the summers of 2024 and 2025, I spent a total of one month

in Madre de Dios, conducting site visits and semi-structured interviews with concession

owners, managers, workers, and sector activists. In total, I carried out more than twenty

interviews, each lasting a minimum of thirty minutes.

The results suggest the presence of common patterns among concessions that ex-

hibit positive effects. Concessions that succeed in avoiding forest cover loss tend to be

more commercially diversi�ed, more integrated into multiple markets, maintain stronger

relationships with local communities, and demonstrate greater capacity to navigate bureau-

cratic requirements. By contrast, partially successful and unsuccessful concessions—those

showing null or negative effects—consistently fall short along at least one of these dimen-

sions.

As with the rest of the paper, and for the sake of clarity, I focus on Madre de Dios for

two main reasons. First, it is by far the region with the highest concentration of ecotourism

concessions, hosting more than half of all concessions nationwide. Second, the ecotourism

sector is particularly strong here, with the country's largest ecotourism companies, such as

InkaTerra and Rainforest Expeditions, headquartered in the region. The centrality of Madre

de Dios to ecotourism is further reinforced by its proximity to Cusco, Peru's principal
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tourism hub. Puerto Maldonado is directly connected to Cusco by air, and also lies along

the Interoceanic Highway—the only road linking the Peruvian coast directly to the Amazon

and extending into Brazil.

For this analysis I selected concessions that allow us to understand the heterogene-

ity and thus represent all possibilities. For one, �ve concessions that exhibit the clearest

positive effects on forest conservation: IDs 710 (EcoAmazon�́a Lodge), 713 (JungleKeep-

ers), 714 (Taricaya), 716 (Rainforest Expeditions), and 705 (Amazon Research Center).

These consistently rank among the top performers in terms of avoided deforestation (see

Figure 2.6). But also, I use the cases of concessions ID 708 (In�erno), ID 720 (Lucerna),

and ID 719. These showcase either null or negative effects. For clarity, I group the discus-

sion into the clusters of neighboring concessions as de�ned for the pooled results, which

facilitates comparison.

To classify the strength of concessions along the axes proposed by Bowles and

Carlin (2021), I focus on three dimensions: (i) the strength of their market linkages, (ii)

the depth of their ties to local communities, and (iii) the solidity of their relationships with

regulators and government authorities.

Each dimension can be assessed through observable indicators.

Community engagement refers to whether concessions involve local communities

in their activities—either through direct economic linkages (e.g., purchasing local products

or hiring local labor) or through cooperative and altruistic initiatives aimed at environmen-

tal protection. Concessions with strong community engagement generate local buy-in and

44



reduce the likelihood of con�ict with surrounding populations.

Market strength captures both market presence and diversi�cation. Indicators in-

clude visibility (e.g., maintaining an online presence or marketing channels) and the ability

to attract different segments of ecotourists. These may include recreational tourists, but

also niche groups such as researchers and students whose scienti�c initiatives (e.g., biodi-

versity monitoring or species re population programs) can catalyze tourism activities and

provide legitimacy to ecotourism operations.

Regulatory and governmental ties measures how effectively concessions navigate

the regulatory environment and interact with state institutions. Indicators include the speed

and ease with which they secure permits, the degree of compliance with OSINFOR over-

sight, and whether their activities are recognized or supported by government programs.

Strong institutional ties suggest concessions are better positioned to operate legally, avoid

con�icts, and sustain their activities over time.

A full descriptive account of all concessions, together with details on the interview

process and the number of observations informing these qualitative assessments, is pre-

sented in the Appendix.

“Las Piedras” : JungleKeepers (713) and Concession 720 This cluster—comprising Jun-

gleKeepers (ID 713), its immediate neighbor (ID 720), and the Amazon Research Center

(ID 707)—offers an instructive contrast. Whereas JungleKeepers displays strong conserva-

tion outcomes, ID 720 exhibits the only negative effect in the quantiative estimates. Their

divergence becomes evident when examined along the three dimensions of the framework,
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with the concessions differing systematically in each.

Government ties. JungleKeepers was able to secure concession rights and, even

after a change in ownership in 2014, maintained compliance with all regulatory require-

ments. In contrast, concession 720 faced persistent bureaucratic hurdles. The legal process

to secure rights was protracted and ultimately unsuccessful, resulting in the revocation of

the concession within the same year it was granted. Whereas JungleKeepers successfully

navigated decentralization and regulatory procedures, concession 720 failed to consolidate

its legal status.

Community engagement. JungleKeepers has embedded altruistic goals into its

model, raising funds to educate and train local residents in forest stewardship and monitor-

ing. This probably generated strong local support and reduced potential con�ict. By con-

trast, concession 720 encountered disputes with neighboring households from the outset,

with overlapping land claims escalating into open con�ict. Although the concessionaires

had prior ecotourism experience and knew the region well, they were unable to build trust

or cooperation with neighbors. These con�icts contributed to the eventual invasion of the

area by miners, a dynamic clearly re�ected in the deforestation data in Figure 2.4.This also

illustrates the active threat of mining and broader pressures for land-use conversion—even

in areas such as Las Piedras, which lies far from the main mining center of La Pampa and

has not historically been a mining region.

Market strength. Concession 720 never developed a viable tourism operation.

Without secure rights or community support, it was unable to attract visitors or establish

a presence in the ecotourism market. In contrast, JungleKeepers successfully developed a
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high-end lodge that integrates into the natural landscape and attracts international tourists.

These market linkages, combined with its strong institutional and community ties, explain

the positive conservation outcomes observed.

“Bajo Madre de Dios” : (EcoAmazoń�a, Taricaya, Rainforest Expeditions)

These cluster of concessions is among the closest to Puerto Maldonado, the capital

city of Madre de Dios, along the eastern side of the in the eastern reaches of the Madre de

Dios River. It is composed of EcoAmazon�́a (ID 710), Taricaya (ID 713), and Rainforest

Expeditions (ID 716).7.

The strong community ties, diversi�cation of markets, and rule of law, make this an

exemplary case of the middle area of Bowles and Carlin (2021) simplex.

Government ties: Overall, the concessions in this cluster have maintained strong

regulatory compliance. EcoAmazon�́a received a single infraction in 2013 for mismanage-

ment of waste, but the response illustrates the strength of civic oversight: tourist complaints

and civil pressure led to improvements in waste disposal practices. Since then, neither

EcoAmazoń�a, Taricaya, nor Rainforest Expeditions have faced major regulatory issues.

Their established concession rights and handling of administrative procedures indicate ef-

�ciency in their dealings with state agencies. Importantly, these concessions are located

in a corridor where actors are now lobbying for the of�cial declaration of an “ecotourism

corridor,” which would provide additional legal protection and recognition.

7In principle concession ID 719 is also part of this cluster. However, I could not �nd any link to the
owners or its operation, and will discuss this issue separately at the end of this subsection.
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Community: Taricaya stands out as a pioneer in the ecotourism sector overall, hav-

ing by accounts of many started a culture of cooperation that ultimately derived in the cre-

ation of an ecotourism association in 2022. Many initiatives in the area—such as Kawsay

(fauna restoration project) and Amazon Planet (an eco-lodge)—emerged from Taricaya's

networks. While Rainforest Expeditions and EcoAmazonia are not formal members of the

association, they are nonetheless embedded in cooperative practices. Rainforest, as part

of a larger corporate group, and EcoAmazon�́a, through efforts to improve its practices,

both engage in forms of collaboration. In this remote setting, solidarity between the eco-

tourism initiatives is evident, as they share essential commodities like fuel and sugar during

shortages, strengthening mutual support networks.

Markets: The cluster exhibits strong market presence and diversi�cation. Rain-

forest Expeditions is one of Peru's leading ecotourism �rms, with three lodges in Madre

de Dios (primarily in Bajo Tambopata, including private lands and within the Indigenous

community of In�erno), and a concession in Bajo Madre de Dios where lodge construc-

tion was delayed by the COVID-19 pandemic. Taricaya combines ecotourism with sci-

enti�c and volunteer programs, attracting both traditional tourists and niche groups such

as researchers and students. EcoAmazon�́a, with its large lodge, also operates on a scale

comparable to Rainforest Expeditions. Collectively, these concessions cover the full spec-

trum of market demand—from high-end luxury tourism to volunteer and research-based

initiatives—anchoring their stability in diversi�ed clientele.

Government ties. There is one infraction only for Ecoamazon�́a dating back to

2013. Surprisingly this infraction also shows the strong civil organization that followed.
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After a mismanagement of residues and tourists noticing, civil pressure made them change

how they dispose garbage. Besides from that, these concessions shave not had issues with

the regulating agencies. Moreover, they are in a corridor that is now trying to push for the

declaration of the area as an ecotourism corridor, which would grant them higher protec-

tion.

Other considerations: The concessions in this cluster are located on the far end

of the historic mining area of the department- which indicates that the opportunity cost

to deforesting might be lower. However, evidence shows otherwise. Both there has been

some gold mining in the areas in recent years as evidence by Figure 2.13. Moreover, gold

dredges in the river are common, and miners have even closed small river channels to

continue mining. Unfortunately, it is not possible to identify the amount of gold mining in

the riverbeds as it is an illegal activity and often uncontrolled and satellites are not capable

of picking up this signal.

Inkaterra used to have a concession here. But it does not anymore. While I was

not able to get interviews with direct members of that group, many others provided infor-

mation. Their biggest problem was a lack of community involvement. Since the onset,

the area was in a con�ict zone with farmers, who after the opening of the inter-oceanic

road, ultimately invaded the region and appropriated. Leading to the cancellation of the

ecotourism concession. Thus, it is clear that there is a real threat to the concessions in this

cluster.
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“Bajo Tambopata”. To the west of Puerto Maldonado, along the banks of the Tambopata

River, lies another ecotourism cluster. Formally, only the concession managed by the In-

digenous community of In�erno operates here. This concession provides an interesting

contrast to those in the “Bajo Madre de Dios” cluster, given that both are located at com-

parable distances from Puerto Maldonado and near the Tambopata National Reserve. Yet,

the In�erno concession shows a null effect over forest cover. Examining its structure and

its relative strength across the three axes helps explain why.

Government ties: In�erno's government linkages are strong. It was among the

earliest concessions granted, and its governance combines the authority of the Indigenous

community with more centralized oversight. This hybrid arrangement has allowed the

concession to remain in good standing with regulatory agencies.

Community. Community relations are less straightforward. The current demar-

cation of the concession differs from the originally designated boundaries, having been

resized after complaints from neighboring individual farmers. Moreover, relations with

non-Indigenous neighbors have often been strained. Thus, although the community pro-

vides a base of support, the concession's broader social relations are fragmented.

While the Indigenous community of In�erno formally manages the concession, in-

ternal leadership has changed frequently in recent years, reducing continuity and trans-

parency over management.

Markets. The weakest dimension is market presence. Unlike the concessions in

Bajo Madre de Dios, In�erno lacks a lodge or permanent infrastructure within its bound-
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aries. Instead, the concession functions primarily as an access point to Lago Tres Chim-

badas, an oxbow lake that attracts tourists seeking to observe the resident giant otter family.

The Indigenous community operates other tourism activities, but these are located outside

the concession. As a result, the concession itself does not anchor a consistent or diversi�ed

ecotourism market presence.

It is important to note that the results and re�ections presented here refer exclu-

sively to the ecotourism concession managed by the Indigenous community, and not to

the Indigenous reserve itself. Previous qualitative research suggests that there have been

important improvements in the management of community resources within the Indige-

nous reserve (Stronza and Pêgas, 2008), and that the positive effects of tourism activities

have also accrued to the community through the accumulation of skills and human capital

(Stronza and Gordillo, 2008). Future work should try quantitatively estimate the effects of

the entry fo ecotourism for that particular community.

Using this I follow Bowles and Carlin (2021) and assign each of these concessions

to a simplex. I follow the �ndings from the qualitative evidence to place each of the clusters

and concessions in a regions of the simplex that represents their position.
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Figure 2.8: Simplex

Notes: This �gure shows the location of each of the clusters and ecotourism concessions inspired in the simplex by (Bowles and Carlin, 2021) from the qualitative interviews. The

location inside the simplex shows the strength of each factor for a concessions. Thus, being at a corner implies strength only in one dimension and not in another. Being at the center

balanced strength between the three.

2.6.4 Robustness Checks and Additional Estimations

Leave one out Robustness To further assess the robustness of the estimator, I conducted

a leave-one-out sensitivity analysis. For each concession, I re-estimated the SC, excluding

one of the positively weighted donor units from the original speci�cation in each iteration.

Naturally, this procedure sacri�ces goodness of �t using the full donor pool. However, it

serves as a useful diagnostic for potential over�tting. If the trajectory of the leave-one-

out estimates closely resembles that of the main result, it increases our con�dence that the

estimated treatment effect is not driven by any single donor unit.

Figure 2.9 presents the results, replicating the main SC estimate (solid red line)

alongside the leave-one-out estimates (gray lines). While the exclusion of individual donors

does lead to a modest reduction in �t, patterns remain stable, particularly for those conces-

sions whose estimated effects lie well outside the placebo-based con�dence intervals from
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Figure 2.3. This suggests that no single donor is driving the results.

In-Time Placebo In-time robustness checks offer an additional way to assess the credi-

bility of synthetic control estimates. Unlike conventional placebo tests that vary the treated

units or donor pools, this approach holds both constant and instead varies the timing of the

assumed treatment. Speci�cally, it involves assigning a false treatment date prior to the

actual intervention and examining whether signi�cant effects are detected. This method

effectively splits the pre-treatment period into a “training” and a “testing” window, allow-

ing us to assess whether the estimator falsely identi�es treatment effects when none should

exist.

In this study, I implement this check by lagging the treatment time by �ve years

for each treated unit. Since the actual timing of ecotourism concession establishment is

known with precision, and assuming no major shocks differentially affected treated and

donor units in the pre-treatment period, this serves as a valid in-time placebo test.

Table 2.5 presents the ratio of the Root Mean Squared Prediction Error (RMSPE)

in the post-placebo period to that in the pre-placebo period for each concession. This can

be directly compared to the RMSPE ratio from the actual treatment timing. In general, the

placebo RMSPE ratios should be lower than those from the real treatment, indicating that

the SC model �ts similarly before and after the placebo intervention, and thus does not

detect a spurious effect.

This pattern holds across all concessions except for two—concessions 704 and

719—which had already been �agged as problematic in previous robustness checks and
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thus con�rms their results should be read with caution. For all other concessions, the

placebo RMSPE ratios are indeed lower, suggesting that the estimated impacts are not

artifacts of model instability or coincidental time variation, but are instead plausibly at-

tributable to the timing of actual FSC certi�cation.

Mining areas Some might argue that it is imperative to select the control pool only from

the places that actually have seen a forest cover transition. This implies that any estimate

found would be an upper bound. Thus, I create the set of control pools by only including

the areas from historic mining areas. I do so by suing a land cover map at the 1km2. I then

generate a mining district region, and select the pools to comply with all the characteristics

as in the main estimations, but also to be within that region.

Given that mining is prevalent in Madre de Dios, but not so in the other areas, I only

do this estimation for the concessions in Madre de Dios. The results are quite obvious. The

concessions showing positive results in the general results now also show positive results

with higher magnitude. The same is true for all the other concessions, showing either

closer to zero results, or even changing direction. This is expected given the selection of

the controls.

To show this Figure 2.6 shows the ATT for both estimations. Blue dots represent

the ATT for the main results, and red dots for the ones using pool of controls only from the

mining areas.
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Excluding Ecotourism Natural Capital In this paper, I refer to “ecotourism natural

capital” as the sites identi�ed by the government as being attractive to tourists. To en-

sure both the exogeneity and contextual relevance of this measure, I restrict the analysis

to those locations of�cially categorized by the government as natural sites—such as lakes,

animal feeding grounds, and waterfalls. Nonetheless, one potential concern is that these

sites may still suffer from endogeneity if they only become “visible” once tourists begin

visiting them. To address this, I re-estimate the main results excluding this variable from

the analysis. Figure 2.10 presents both the baseline results and the synthetic control (SC)

estimates that omit this variable. Overall, the �t and the estimated effects remain largely un-

changed. The main exception is concession 708 (In�erno), for which the SC �t deteriorates

somewhat. As discussed in the previous section, this concession was created speci�cally

to grant access to a lake inhabited by a population of otters that attracts tourists; hence, its

establishment is driven by an exogenously determined natural characteristic.

2.7 Conclusion

This paper leverages granular data on land use and the location of ecotourism activ-

ity, to estimate the effect of a policy aimed at increasing the ecotourism activity on forest

cover. Ecotourism is spatially bounded by the land use rights assigned to individuals and

�rms across the Peruvian Amazon, and I use detailed forest cover information for every

year to identify effects on environmental quality.

In this paper I rely on synthetic controls for identi�cation and use a pool of donors

that represent areas that could have been, but are not, ecotourism concessions. I show
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individual estimates for all concessions and further show pooled results to provide an av-

erage effect of the policy. I further provide qualitative evidence from �eld semi-structured

interviews to aid in the interpretation of the results and possible mechanisms.

This paper �nds that, on average, ecotourism concessions in Peru did not have a

statistically signi�cant impact on forest cover at conventional levels. The overall evidence

suggests that, if anything, these concessions may have contributed to maintaining forest

cover at the national level. However, this average effect masks some important heterogene-

ity. Some concessions were indeed able to avoid forest cover loss.

I further used qualitative methods in an explanatory sequential framework to unveil

the reasons behind this observed heterogeneity. Using semi structured interviews and �eld

visits, the qualitative evidence points to the diversi�cation and connection to the markets,

the strength of its ties to local communities, and the ability of management to overcome

bureaucratic hurdles, as key factors contributing to the success of concessions in terms of

conservation. The concessions that exhibit the strongest positive effects on conservation

are also those that appear to have the highest levels in each of those dimensions. A failure

to recognize these stark differences would lead us to a partial understanding of the effects

of the ecotourism concessions policy in Peru.

There are several limitations to the interpretation of the results in this paper. First,

it is possible that some areas later designated as ecotourism concessions were already be-

ing used informally for tourism services prior to the formal granting of the concession. By

de�nition, however, any such activity would have lacked formal regulation. The creation of

an ecotourism concession necessarily implies the formalization of tourism activities within
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its boundaries. The extent to which informal tourism existed before concession establish-

ment is unknown, although �eld visits consistently indicated that tourism developed only

after the concession was granted. Thus, the granting of the concession can reasonably be

interpreted as the onset of ecotourism activity. Second, forest cover represents only one

dimension of the potential impacts of tourism. Because tourists place value on biodiversity

(e.g., see Naidoo and Adamowicz, 2005), ecotourism may also in�uence fauna populations,

either positively or negatively. Other environmental externalities may arise as well, such

as inadequate waste management (as reported during interviews for the case of EcoAma-

zonia) or plastic pollution in waterways linked to tourism activities (Páskov́a et al., 2024).

Finally, its worth noting that most of the qualitative work was in Madre de Dios. While

this region represents the one with the most active ecotourism sector and the majority of

concessions in the country, different dynamics might develop in other regions that can be

worth considering for any intervention.

Future research would bene�t from examining other ecological and social outcomes

associated with ecotourism in the Amazon, like explicit biodiversity counts, or solid waste.

Moreover, future work should also consider the “next mile” for ecotourism sites. Under-

standing how local actors respond when ecotourism declines, and how natural resources

are used in such scenarios, would help shed light on intrinsic motivations for conservation

and on the long-term viability of ecotourism as a nature-based solution.
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2.8 Supplementary Sections

2.8.1 Semi-Structured Interviews Guiding Questions

1. History and Origin

• To begin, could you tell me when and how you started working in Madre de

Dios?

– What motivated you to start operations here?

– Have there been key moments or milestones in your trajectory?

– How has the ecotourism sector in the region changed since then?

2. Purpose and Structure of the Group

• What is the main purpose of this group of companies?

– How are you organized internally?

– How does a company or individual become a member of the group?

3. Operations and Concessions

• Currently, how many ecotourism concession sites do you manage?

– Why not?

– How do you obtain permits to operate tourism in general, then?

– What regulatory or environmental requirements must you meet?

– Have you faced challenges with the regional or national government in

maintaining or expanding your operations?
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4. Conservation and Environment

• What actions do you take to conserve the forest and biodiversity within your

concessions?

– How do you monitor the environmental impact of your operations?

– Have you experienced con�icts or tensions with nearby extractive activi-

ties, such as mining or logging?

5. Relationship with Communities

• Do you work with local communities or Indigenous peoples?

– In what ways do you collaborate?

– Do you generate local employment? In what types of positions?

– Do you offer training programs for local guides or staff?

6. Relationships and Networks in the Sector

• Are there other organizations similar to yours in Madre de Dios?

– Which ones?

– When organizing tours, do you collaborate with owners of other properties

or with other concession holders?

7. Location Decisions

• Why did you decide to establish operations in Bajo Madre de Dios?

– What makes that area special?
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– Why haven't you expanded operations toward Alto Tambopata?

8. Speci�c Cases and Data

• Initial question: In the case of Inkaterra, would you happen to have the shape�le

of the ecotourism concession that was canceled?

– I understand that you used to manage it — what happened with that con-

cession?

9. Closing

• What do you think is the biggest challenge for ecotourism in Madre de Dios

today?

• If you could change one public policy to support ecotourism, what would it be?

• Is there anything else you consider important to share that we haven't dis-

cussed?

2.8.2 Descriptions on Each Relevant Concession

In this subsection I provide detailed information gathered �eld interviews, observa-

tions, press articles, and the academic and grey literature.

In�erno (ID 708)

EcoAmazonia (ID 716)

RainForest (ID 710)
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Taricaya (ID 714)

Amazon Research Center (ID 707)

JungleKeepers (ID 713) JungleKeepers under the leadership of Juan Julio Durand - rec-

ognized by Time magazine as one of the 100 climate leaders in 20248—has achieved no-

table conservation results. Durand's strategy combines fundraising for conservation with

training programs for local residents in forest monitoring. Substantial investments, includ-

ing the establishment of a luxury lodge accessible by a combined four-hour boat and bus

journey, have created both strong market connections and deep ties with local civil society.

JungleKeepers only came under Durand's management in 2014, coinciding with the emer-

gence of its positive impacts in the synthetic control results. Whereas neighboring areas

and the synthetic control group experienced marked deforestation after 2012, JungleKeep-

ers maintained stable forest cover.

Concession in Las Piedras ID 7203) Although SERFOR records indicate that ID 720

was granted in 2012, no corresponding legal documents were found in OSINFOR, the

compliance and oversight authority. In practice, the concession expired the same year it

was awarded.

After six years of bureaucratic attempts to secure the concession, the owners brie�y

obtained rights in 2012, only to see them revoked by the regional government. During

this uncertainty, the area was invaded by miners, resulting in rapid deforestation. Despite

8You can access the Time entry https://time.com/7172499/juan-julio-durand/

61



investing over USD 5,000 in legal and administrative procedures, the concessionaires were

unable to regain control, and they abandoned the area entirely by late 2012. Although

SERFOR still lists this as an active concession, the supposed owners have not set foot in

the area since its initial revocation.

2.8.3 Estimators Quality

All synthetic control estimators passed �rst a quantitative quality test. All have to

be within 25% of the accumulated forest cover before treatment starts. And also the time

series have to be statistically equal to each other before the treatment starts.

All pass this test.

We visually inspected then all the synthetic control graphs. Where there could be

seen substantive differences in the overall levels and on the �t of the pretreatment, we

followed Ferman and Pinto (2021) and demeaned the series. This was done in the main

results for concessions 719, 704, and 711.
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2.8.4 Robustness Checks

Table 2.3: Concession Clusters

Concession Cluster Concessions

0 723

1 704

2 1797

3 1759, 1760

4 360

5 709, 717, 718

6 708

7 712, 715

8 711

9 710, 714, 716, 719

10 721

11 707, 713, 720

12 350

Note: This table lists all identi�ed ecotourism clusters and the corre-

sponding IDs of the concessions within each cluster. Clusters are de-

�ned along continuous river segments, grouping concessions that are

located no more than 4 kilometers apart along the same segment.
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