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PREFACE

This publication is one of a five-monograph series produced by the Inter-
American Development Bank to take stock of the lessons learned from 
impact evaluations of investments supported by the IDB Group for over a 
decade across a wide range of economic and social development sectors. 
The aim of the evaluations and these five monographs is to identify 
policies and programs that work, enhance the use of rigorous evidence for 
decision-making, and ultimately improve the lives of the people of Latin 
America and the Caribbean.

The coverage of IDB Group impact evaluations discussed in the five 
monographs is not meant to be exhaustive of all evaluations supported 
by the Group, but rather to summarize lessons on topics with multiple 
completed evaluations on a common intervention or outcome.

This first monograph is authored by Leonardo Corral. Carola Álvarez, 
Leonardo Corral, Andrés Gómez-Peña, and Sebastián Martínez coordinated 
the production of the five monographs and provided strategic input and 
guidance throughout the process. Allen Blackman provided valuable 
comments on earlier drafts and Solis Winters provided outstanding 
research assistance. The monograph series was edited by David Einhorn. 
Gaston Cleiman led art direction and graphic design of this publication. 

This monograph series would have not been possible without the 
valuable time and contributions of the many researchers, counterparts 
in governments, survey firms, partner organizations, and, above all, 
participants in the evaluations discussed in this volume.



INTRODUCTION 

A. 

As regional interest in mitigating and adapting to 
climate change continues to increase, there is an 
ever-growing demand to identify effective policies 
to (1) stem deforestation, (2) promote growth with 
sustainability, and (3) enhance the climate resilience of 
affected populations. 
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As regional interest in mitigating and adapting to climate change continues 
to increase, there is an ever-growing demand to identify effective policies 
to (1) stem deforestation, (2) promote growth with sustainability, and 
(3) enhance the climate resilience of affected populations. This chapter 
will summarize the evidence from impact evaluations carried out by the 
Inter-American Development Bank (IDB) over the last decade on each of 
these three themes. 

Key lessons on “what works” in promoting forest conservation, 
environmental sustainability, and climate resilience:

 Stemming deforestation. The quickly growing body of evidence 
suggests that protected areas are effective in reducing deforestation, 
and that allowing some sustainable extractive activities is more 
effective than strict protection. Decentralized approaches, including 
granting titles or transferring management of forests to indigenous 
communities, have also been effective in combatting deforestation, 
forest degradation, and thus climate change, and provide a cheaper 
and less resource-intensive alternative to centralized approaches. 
However, effects on forest outcomes depend critically on local 
conditions. As far as certification and regulatory extraction schemes, 
there is little evidence to support their effect on deforestation, 
notwithstanding potential benefits associated with market access 
and small price premiums.

 Promoting growth with sustainability. Shoreline stabilization and 
beach amenity enhancement measures may not only help preserve 
fragile ecological conditions but can also lead to sustainable growth 
in the local economy, particularly in small island nations where a large 
share of economic activity focuses on tourism activities. Including 
strict environmental and social safeguards in the design and 
implementation of large infrastructure projects can prevent adverse 
environmental consequences of the project on the surrounding area 
while still promoting economic growth.

 Enhancing the climate resilience of affected populations. Climate-
smart agriculture, including irrigation, agroforestry, and soil and 
water conservation practices, can be effectively promoted through 
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the use of smart subsidies and technical assistance and can lead to 
increases in the productivity, income, and food security of small-
scale producers who are highly affected by climate change. 



Effective Policies to  
STEM DEFORESTATION 

B. 

It is estimated that 17 percent of global CO2 emissions 
are due to deforestation and forest degradation 
(van der Werf et al. 2009). At the same time, forests 
play a crucial role in mitigating climate change and 
maintaining ecosystem functions essential to human 
survival and well-being (Seymour and Busch 2016). 
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It is estimated that 17 percent of global CO2 emissions are due to 
deforestation and forest degradation (van der Werf et al. 2009).1 At the 
same time, forests play a crucial role in mitigating climate change and 
maintaining ecosystem functions essential to human survival and well-
being (Seymour and Busch 2016). Thus, ever-growing attention is being 
devoted to preserving tropical forests and increasing the funding available 
to support such initiatives. For instance, Norway is investing approximately 
US$500 million in tropical forest conservation each year. Similarly, with 
the aim of reducing tropical deforestation by 50 percent by 2020 and 
completely by 2030, some 190 entities signed the New York Declaration 
on Forests in 2014. The signees include governments, companies, and 
nongovernmental organizations. This broad participation points to the 
importance being placed on forests as part of an international solution 
to climate change. Stemming tropical forest loss and strengthening the 
recuperation of these forests could provide more than a quarter of the 
reduction in emissions needed by 2030 to avoid the catastrophic impacts 
of climate change (Griscom et al. 2017).

Close to 35 percent of all forests on the planet are in Latin America and 
the Caribbean (Hansen et al. 2013). Forest carbon stocks in the region 
account for just shy of 50 percent of total carbon above ground in the 
tropics worldwide (Saatchi et al. 2011). Unfortunately, the region witnessed 
a rapid process of forest loss between 2000 and 2017 that represents 
about 22 percent of the global forest loss (Hansen et al. 2013). 

This section reviews evaluations that aim to identify effective policies to 
stem the loss of forests and changes in land use. These policies can be 
broadly classified as centralized (through the establishment of protected 
areas); decentralized (by granting indigenous groups and local communities 
formal title to land); and market-based (through certification schemes). 
Even with the accelerating pace of investment in reducing emissions from 
deforestation and forest degradation, forest conservation policymakers in 
the region still have limited resources. Therefore, it is more important than 
ever to have effective initiatives, which in turn requires objective, rigorous 

1_ When agriculture, mining, urban development, or other land uses replace forest, the land 
is said to have experienced deforestation. By contrast, degradation is a gradual process 
through which a forest’s biomass declines and its species composition changes.
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evaluations that analyze the extent to which forest conservation policies 
achieve their aims. 

Until fairly recently, such rigorous evaluations were uncommon due 
primarily to two factors.2 First, conservation scientists and practitioners 
historically depended on intuition and anecdotes to guide the design 
of conservation investments, so the demand for rigorous evaluations 
of forest conservation policy was limited (Ferraro and Pattanayak 
2006). Second, collecting and analyzing the requisite data proved to be 
prohibitively expensive, as evaluations of forest conservation policies had 
to rely on costly field measurements. Over the past two decades, however, 
evaluation costs have been dramatically reduced as high-resolution 
remotely sensed (satellite) data on deforestation and degradation has 
become publicly available, geographic information system (GIS) software 
has been developed, and the capacity needed to analyze the data has 
increased. These advances have created significant new opportunities to 
enhance our understanding of the effectiveness of forest conservation 
policy (Blackman 2012).

EVIDENCE FROM IMPACT 
EVALUATIONS SUPPORTED 
BY THE IDB GROUP 

Centralized Approaches

Protected areas are a cornerstone of forest conservation policy in developing 
countries (Duraiappah et al. 2005; UNEP 2010). Today, approximately 
13 percent of the land area of developing countries is protected (IUCN 
and UNEP-WCMC 2011). The chief aim of policymakers in establishing 

2_ Some recent reviews of rigorous evidence on effectiveness of forest conservation policies 
include Baylis et al. (2016), Börner et al. (2020), and Burivalova et al. (2019).
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protected areas is typically to conserve forests and the ecological benefits 
they provide, including carbon sequestration, biodiversity habitat, and 
hydrological services. The hope is that these goals can be achieved without 
imposing significant costs on local communities. However, the direction 
and magnitude of the effects of protected areas on local communities and 
on the environment are uncertain. In theory, protected areas could impose 
economic costs on local communities by limiting their ability to use forests 
for agriculture, logging, and hunting. But they could also provide economic 
benefits by promoting tourism, attracting infrastructure investments, and 
ensuring the continued provision of valuable forest ecosystem services 
(Ferraro 2008; Ferraro, Hanauer, and Sims 2011; Robalino et al. 2008). 

In principle, protected areas stem forest clearing and degradation within 
their borders by restricting land-use change and extractive activities. Yet 
these restrictions may not be enforced because of insufficient human, 
financial, and political resources, uncertainty about land tenure, and 
conflicts with local communities (Balmford et al. 2003; Bruner, Gullison, 
and Bramford 2004; Naughton-Treves, Holland, and Bramford 2005). 
When regulatory control is particularly weak, protected areas can even 
exacerbate forest cover change by creating de facto open-access regimes 
(Blackman, Pfaff, and Robalino 2015; Liu et al. 2001; Wittemyer et al. 2008). 
Hence, empirical research is needed to measure the net effects of protected 
areas on both forest cover change and socioeconomic outcomes. 

Unfortunately, accurately measuring these effects is challenging because 
protected areas are not randomly located. Rather, policymakers tend to 
establish them in remote regions with relatively low deforestation pressure 
and high levels of poverty (Andam et al. 2010; Ferraro, Hanauer, and 
Sims 2011; Sachs et al. 2009). As a result, the most common strategy for 
measuring protected environmental and socioeconomic effects – simply 
comparing outcomes of interest (e.g., deforestation rates and poverty 
rates) inside protected area boundaries with outcomes outside – may 
generate biased results. Such analyses tend to conflate the environmental 
and socioeconomic effects of restrictions on land-use change and 
extractive activity with the effects of the preexisting characteristics of the 
land on which protected areas are established. To address these challenges, 
quasi-experimental program evaluation techniques (such as matching, 
difference-in-differences, and instrumental variables) along with remote 
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sensing data to measure forest cover change have been increasingly used 
to measure the effect of protected areas on deforestation.

Miranda et al. (2016) used quasi-experimental matching techniques to 
assess the environmental and socioeconomic effects of protected areas 
in the Peruvian Amazon. Accurately measuring these effects in a country 
like Peru that is considered megadiverse because of the richness of its 
species is particularly important because half the population lives in 
poverty, and protected areas account for 27 percent of the total land 
surface in the country’s Amazon region. The authors used high-resolution 
remote sensing data from 2000–2005 to measure forest cover change, 
including both deforestation and degradation. To measure socioeconomic 
outcomes, they primarily used contemporaneous 2001–2006 household 
survey data. The study found that protected areas reduced forest cover 
change by 1.3 percent per year between 2000 and 2006. This effect was 
an order of magnitude smaller than those generated by a naïve estimator 
that simply compared forest cover change inside and outside protected 
areas. The study also found that protected areas established before 1990 
and those that were not strictly protected (where some extractive uses 
are allowed) were more effective in reducing deforestation. This result 
is consistent with the results found by Blackman (2015) for Guatemala’s 
Maya Biosphere Reserve, a mixed-use protected area, and by Pfaff et al. 
(2014) for protected areas in Acre, a state in the Brazilian Amazon. Finally, 
Miranda et al. (2016) did not find conclusive evidence that protected areas 
in Peru affected socioeconomic conditions in local communities during 
the same period. That is, they did not find a ‘‘win-win” scenario, such as 
those found in the case of Costa Rica and Thailand (Ferraro, Hanauer, 
and Sims 2011). A plausible explanation provided by the authors was the 
remoteness of the protected areas studied, which consequently attracted 
few tourists. The percentage of national and international tourists 
traveling to the protected areas included in the study is at best 5 percent 
of total visitors to Peruvian national parks. An additional reason for this 
finding, which has gained attention of late, might simply be the limited 
attention given to environmental incomes in national income surveys due 
to cumbersome accounting for all extractive products that communities 
close to protected areas most value (Wunder, Angelsen, and Belcher 
2014). This may lead to the underestimation of total household incomes 
by understating the value of the environment to households in proximity 
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to protected areas. This might be exacerbated in the cases that allow 
extraction or mixed-use parks.

The questions of how mixed-use parks that allow sustainable extractive 
activities perform relative to strictly protected parks, as well as what types 
of mixed-use management perform best, are addressed by Blackman 
(2015) in the context of Guatemala’s Maya Biosphere Reserve. The author 
used high-resolution land cover data for 2001–2006 derived from satellite 
images, along with statistical techniques that control for nonrandom 
location, to examine the relative effectiveness of strict and various mixed-
use protection strategies in the 2 million-hectare Maya Biosphere Reserve. 
The results showed that mixed-use protection in this park was more 
effective in stemming deforestation than strict protection because of the 
performance of forest concessions within the multiple-use zone. 

For protected areas in Acre in the Brazilian Amazon, Pfaff et al. (2014) also 
found that sustainable-use protection prevented more deforestation than 
did strict protection, where all extractive activities are banned. However, 
the authors attributed this to the placement of sustainable-use protected 
areas on sites with a high threat of clearing. The authors concluded that 
strict protected areas, which ban forest clearing, seem politically feasible 
only if they are further away from deforestation threats, which gives them 
less additionality. 

These results in Guatemala and Brazil, together with those reported by 
Miranda et al. (2016) for Peru, are in line with the emerging consensus 
that, on the whole, parks that allow some sustainable extractive activities 
are more effective in stemming deforestation.3 

3_ However, it needs to be acknowledged that it is generally hard to disentangle the effects 
of (i) mixed-use (vs. strictly protected) parks, and (ii) deforestation risk (“threat of clearing), 
which Pfaff et al. (2014) highlight. The reason is that protected areas are generally found to 
not be very effective at stemming deforestation in places where deforestation risk is low, 
precisely because there is not much deforestation to avoid. But these are the same places 
where it is politically feasible to establish strictly protected areas. By contrast, in places 
where deforestation risk is high, it is less feasible to establish strictly protected areas, and 
more feasible to establish mixed-use protected areas. Therefore, with the available evidence 
to date, it is not clear whether (i) mixed-use protected areas are more effective than strictly 
protected ones, or (ii) the only types of protected areas used in places where they can have 
a big effect are mixed-use protected areas. 
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Reboredo et al. (2018) assessed whether a project in Guatemala’s Peten 
region (IDB Project #GU-L1014) to enhance tenure security of protected 
areas through delimitation, demarcation, and cadaster helped to reduce 
deforestation and forest degradation. Insecure land tenure has hampered 
effective land management in Guatemala for decades. Uncertainty about 
protected area boundaries, property boundaries within protected areas, 
and land use permitted within those areas contribute to deforestation 
and forest degradation. By clarifying park boundaries and people’s land-
use rights within the parks, and by giving more legitimacy to boundary 
enforcement, the hope was to reduce encroachment into protected areas, 
deforestation, and degradation. To determine the project’s impacts on 
deforestation and forest degradation, the authors developed a novel 
dataset on deforestation and degradation generated by the Continuous 
Degradation Detection (CODED) algorithm. The results, estimated 
through fixed-effects models and matching analyses, indicate that 
the tenure intervention has done little so far to reduce deforestation 
and forest degradation overall. However, for protected areas where 
enforcement is stronger and where local communities are deemed to 
accrue more conservation benefits, results showed slight increases in 
avoided deforestation and forest degradation. It should be noted that the 
evaluation was carried out shortly after the project closed, so impacts 
might be understated. 

The ultimate goal of the tenure clarification project in Guatemala was to 
deter encroachment and illegal land-use change inside protected areas, a 
common problem in the region. For example, Leisher et al. (2013) found 
that 45 percent of the protected areas in 19 Latin American countries 
experienced forest and land degradation between 2004 and 2009 and 
that this degradation affected more than 1 million hectares. However, 
even when only minimally funded or managed, protected areas might 
create sufficient tenure insecurity for those who encroach on their 
boundaries to deter investments, particularly long-term capital-intensive 
investment. The risk that investments on cleared land will be appropriated 
by state authorities can impinge on land-use change. Blackman and 
Villalobos (2019) used quasi-experimental methods to assess whether 
protected areas in Honduras – where deforestation rates both inside and 
outside protected areas are among the highest in the world, and where 
funding and management of protected areas are generally inadequate – 

https://www.iadb.org/en/project/GU-L1014
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disproportionately discouraged conversion of forests to capital-intensive 
land use such as coffee and oil palm plantations. The authors found that 
to be the case: on average, protected areas reduced the probability that 
forestland was converted to capital-intensive land uses by more than 
two-thirds compared to traditional agriculture or pasture. The authors 
also found that protected areas that were located farther from cities, at 
higher elevation, flatter, and that had relatively sparse baseline tree cover 
were less effective in deterring conversion of forests to capital-intensive 
land use. Thus, greater monitoring and control efforts should be directed 
towards protected areas with these characteristics. 

To sum up, protected areas remain the foundation of regional efforts 
to stem tropical deforestation. The quickly growing body of evidence 
suggests that, even after controlling for nonrandom siting, protected 
areas are effective in reducing deforestation, although substantially less 
effective than indicated by a simple inside-outside comparison. However, 
it should be noted that protected areas without some funding and 
management have no discernible effect. 

Protected areas that allow some sustainable extractive activities are more 
effective in stemming deforestation. This might be due at least in part 
to the siting of these types of protected areas vis-à-vis strict-protection 
protected areas. Even when protected areas are poorly managed, their 
status might create enough risk of appropriation by administrators for 
encroachers to limit capital-intensive plantation investments, such as 
palm or coffee. 

Finally, in Guatemala, efforts to clarify protected area boundaries and 
tenure in and by themselves seem to have negligible short-term effects on 
deforestation and degradation. These efforts might prove more effective 
in protected areas with some enforcement and where local communities 
are deemed to accrue more conservation benefits. 



Page 8

Close to 35 percent of all forests 
on the planet are in Latin America 
and the Caribbean.
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Decentralized Approaches

Cognizant of the political costs, shortages of funding, and lack of 
institutional support that affect the creation and efficacy of protected 
areas, developing countries are increasingly decentralizing forest 
governance by granting indigenous communities formal legal title 
to land. Almost one-third of forests in the developing world are now 
managed by local communities, more than twice the share of forests 
currently located in protected areas. However, little is known about 
the effects of titling on forest clearing and disturbance, both of which 
remain urgent problems. Rigorous analyses of titling efforts are rare, 
and related theoretical and empirical research suggests that they could 
either stem or spur forest damage (Liscow 2013). Blackman et al. (2017) 
used fixed effects models to analyze the effect of titling campaigns in 
the Peruvian Amazon, where more than 1,200 indigenous communities 
covering about 11 million hectares have been titled since the mid-1970s. 
The authors used community-level longitudinal data derived from high-
resolution satellite images to estimate the effect of titling between 2002 
and 2005 on contemporaneous forest clearing and disturbance. Results 
from their study showed that titling reduced deforestation by more 
than three-quarters and forest degradation by roughly two-thirds in a 
two-year window spanning the year the title was awarded and the year 
afterward. These results suggest that awarding formal land titles to local 
communities can advance forest conservation. 

Similar results were found in a study by Blackman and Veit (2018) that 
looked at the role titled indigenous communities play in reducing carbon 
emissions in several countries in South America. The authors used 
propensity score matching and regression models to analyze the effects of 
indigenous community management on deforestation and forest carbon 
emissions in the Amazon regions of Bolivia, Brazil, Ecuador, and Colombia 
between 2001 and 2013 They found that such management reduced both 
deforestation and forest carbon emissions in Bolivia, Brazil, and Colombia, 
but found no statistically significant effect for Ecuador. 

These findings suggest that decentralized approaches, including granting 
titles or transferring the management of forests to indigenous communities, 
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can help combat deforestation, degradation, and climate change. However, 
the effect of decentralized forest management in general, and titling local 
communities in particular, depends on local conditions.

Market-based and Regulatory Approaches

In principle, market-based approaches, such as forest certification, can 
generate nonregulatory incentives for sustainable forest management, 
thereby sidestepping the problems of weak institutions and limited political 
will that often undermine conventional environmental policy initiatives 
in developing countries (Blackman, Goff, and Rivera 2018; Cashore et al. 
2006). According to advocates, the principal nonregulatory motivations 
are economic. Certification allows consumers and creditors to select 
“green” producers and boycott others. That selection, in turn, can lead to a 
price premium and/or improved access to output and credit markets. 

Sustainable forest certification involves working with one of the major 
worldwide certification groups to develop management plans for forests 
that reduce the impact of harvesting on ecosystems. These initiatives 
are largely consumer-driven and voluntary. According to the Food and 
Agriculture Organization (FAO), such initiatives have expanded globally 
to over 415 million hectares. Within Latin America, the FAO (2018) reports 
that there are 15 million hectares under sustainable forest management. 
Participants generally find two main benefits of certification: market 
access and price premiums. The evidence suggests that market access is 
the most critical benefit. Empirical evidence from markets shows that the 
actual price premium is nil or small, in the 1 to 4 percent range (Yamamoto, 
Takeuchi, and Shinkuma 2014)

Forest certification has proliferated rapidly in developing countries, 
yet little is known about whether and under what conditions it affects 
deforestation. Blackman, Goff, and Rivera (2018) used rich forest 
management unit-level panel data – which included information on 
deforestation, certification, regulatory permits, and geophysical and 
socioeconomic land characteristics – along with matched difference-in-
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differences models to identify the effect of Forest Stewardship Council 
(FSC) certification on deforestation in Mexico, the country with the 
third-highest number of FSC certifications in the developing world. The 
results of the analysis showed no evidence that FSC certification affected 
deforestation. These findings are in line with several studies that were 
also unable to discern effects of certification on environmental outcomes 
(Norden, Coria, and Villalobos 2015; Panlasigui et al. 2015; Barbosa de 
Lima et al. 2009).

Regulated timber extraction is also touted as an effective approach to 
discourage illegal logging and land-use change, which are major drivers 
of forest loss. However, rigorous evidence testing the effect of regulated 
timber extraction on forest loss is quite limited. Blackman and Villalobos 
(2021) used remotely sensed forest-loss panel data, detailed information 
on more than 650 communal forest management units awarded timber 
extraction permits, and matched difference-in-differences models to 
measure the net effect of permits issued after 2001 on forest loss in Mexico 
between 2001 and 2012. Their findings do not support the assertion that, 
in general, regulated timber extraction stems forest loss. However, they 
found that permits exacerbate forest loss in certain subgroups, specifically, 
forest management units with weak governance and where returns to 
agriculture and pasture are relatively high.

Although the body of evidence is still relatively small, there appears 
to be little effect of certification and regulatory extraction schemes on 
deforestation, despite potential benefits associated with market access 
and small price premiums. However, the effectiveness of these forest 
conservation policies is highly context-dependent. 

Compensatory schemes, such as payments for environmental services, 
have also been applied by policymakers in the region. Perhaps the most 
well-known and most studied scheme is Costa Rica’s Payments for 
Economic Services (PES) program. Overall, the evidence from available 
evaluations of the PES program indicates that effects on deforestation 
are small. Impact evaluations on the early years of the program found 
that 83 to 99 percent of the area covered by the program would not have 
been deforested in the absence of the PES program, suggesting that the 
program had low additionality (Arriagada et al. 2010; Pfaff, Robaldino, and 
Sanchez-Azofeifa 2008; Robalino et al. 2008). 
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Jurisdictional results-based payments are of growing interest in the 
region. The most prominent example for tropical forests is the Reducing 
Emissions from Deforestation and Forest Degradation (REDD+) initiative, 
with the “+” referring to forest carbon enhancement. The programs and 
projects under this initiative vary widely in terms of complexity and scale. 
They include Norway’s performance-based commitment to the Brazilian 
Amazon Fund and to Guyana; the REDD for Early Movers programs of 
Germany and the United Kingdom; and the Green Climate Fund’s results-
based-payments. These agreements tie the disbursement of funds to 
low or declining emissions from deforestation across entire areas such as 
states and nations. The national coverage of these programs complicates 
the identification of a credible counterfactual path needed for robust 
impact assessment.

IDEAS FOR FUTURE WORK

The effectiveness of forest conservation policies is context-dependent, 
thus it is important to foster the evaluation of policies in different countries 
and contexts. Also, evaluation of conservation policies should attempt to 
shed light on the mechanisms that drive forest outcomes, including the 
use of administrative data or purpose-specific surveys. The unintended 
or indirect impacts on deforestation of infrastructure projects, or even 
of poverty alleviation programs (as evaluated by Alix-Garcia et al., 2010, 
for Mexico’s conditional cash transfer program), are another key area for 
future work. Finally, understanding which forest conservation policy can 
yield the most cost-effective outcome by assessing across policies can 
provide policymakers strapped for resources with valuable information, 
particularly in the context of international REDD agreements. Sims and 
Alix-Garcia (2017) carried out this type of analysis in comparing protected 
parks in Mexico to a payment for ecosystem services scheme. 



What Works to 
PROMOTE GROWTH 
WITH SUSTAINABILITY 

C. 
Two defining challenges facing Latin America and 
the Caribbean are to promote growth and to reverse, 
or at the very least not exacerbate, environmental 
degradation. Understanding how progress on one of 
these challenges affects the other is key to identify 
measures that can lead to win-win outcomes. 

What Works
to Improve
Lives?
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Two defining challenges facing Latin America and the Caribbean are 
to promote growth and to reverse, or at the very least not exacerbate, 
environmental degradation. Understanding how progress on one of 
these challenges affects the other is key to identify measures that can 
lead to win-win outcomes. Yet despite the importance of recognizing this 
interplay, little is known about either the environmental impact of actions 
designed to promote growth or the growth impact of actions designed 
to protect the environment. Policymakers would benefit from more 
reliable evidence about pathways to meet the simultaneous challenges 
of promoting growth and reversing environmental change. This section 
presents two impact evaluations that aimed to assess effective means 
to meet the twin challenges of fostering growth and reversing or not 
exacerbating environmental degradation. 

EVIDENCE FROM IMPACT 
EVALUATIONS SUPPORTED 
BY THE IDB GROUP 

Impact of Shoreline Stabilization on  
Economic Growth 

The plight of small island developing states in the face of climate change 
is particularly serious, as there is a crucial interdependence between an 
island’s local environment and natural resources and sustainable growth of 
the economy. In this context, sustainability implies that natural resources 
that are the cornerstone of economic development be managed wisely and 
protected from overuse and degradation (Briassoulis 2002). Importantly, 
in most small island countries, a large share of economic activity focuses on 
tourism services. Among the Caribbean islands in 2011, tourism generated 
an average of 14.2 percent of GDP and employed 2.2 million people – which 
represents 1 in every 8 jobs (Mahon, Becken, and Renni. 2013). Given that 
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tourism in this context represents a narrow economic base that strongly 
relies on environmental features, the economic vulnerability of many small 
island developing states to ecological fragility and climate change has 
received increasing attention from local agents and governments, as well 
as the international community.

Beginning with the United Nations Conference on Environment and 
Development in the early 1990s, the environmental effects of climate 
change, particularly the rise of sea levels, were identified as a major 
environmental challenge to the sustainable development of small island 
developing states (Wong et al. 2014). Due to the low altitudes above 
sea level of these states, the steady rise of sea levels due to climate 
change and excessive coastal development are resulting in continuous 
coastal degradation and beach reduction (Ghina 2003). Currently, up 
to 70 percent of all beaches worldwide are experiencing some erosion, 
and this is expected to further increase with the global rise of sea levels 
(Johnston and Ellison 2014). This projected loss of beaches may result in 
severe impacts on the tourism industry and the economies that depend 
on it. In many small island countries whose local businesses, employment, 
and real estate markets rely crucially on tourist demand, this would prove 
detrimental to economic growth. 

Recognizing the economic importance of maintaining shorelines and 
beaches in order to protect the livelihoods of local inhabitants, small 
island developing states and other countries facing coastal degradation 
have taken measures to protect and rehabilitate shorelines. Barbados 
has been a regional leader in coastal zone management over the past 25 
years. Barbados implemented the Coastal Infrastructure Program (CIP) 
(IDB Project #BA0019) with support from the IDB between 2002 and 
2009 to reverse coastal erosion of targeted beaches along the touristic 
west and south coasts. Specifically, shoreline stabilization works focused 
on coastal infrastructure to create and enhance the amenity value of 
beaches for local and tourist use and to protect three popular beaches on 
the southern and western coasts of Barbados from erosion. 

Corral and Schling (2017) assessed the ex-post economic growth impact 
of shoreline stabilization policy in the Barbadian context by exploring 
whether stabilization and beach amenity enhancement investments at 

https://www.iadb.org/en/project/BA0019
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Rockley Beach had beneficial effects on medium-term economic growth. 
Under the hypothesis that shoreline stabilization can enhance overall 
access to and the quality of public beaches on Barbados’ popular south 
and west coast, the CIP was expected to support local economic growth 
in the country. Specifically, there would be several distinct benefits and 
beneficiaries of program efforts. First, tourists would be more likely to 
return to the island if the quality of beaches remained high (Bell and 
Leeworthy 1990; Kragt, Roebeling, and Rujis 2009). Second, landowners 
would benefit from higher property values due to the improvement of 
beach and shoreline amenities as well as better protection from erosion 
and storm damage (Brown and Pollakowski 1977; Cordes and Yezer 1998; 
Bin et al. 2008). Finally, if tourists and landowners were to find the area 
close to improved beaches more attractive, this would boost the local 
economy, as local businesses, including hotels and restaurants, would enjoy 
increased revenues. Residents would then also benefit from an increase in 
employment opportunities. As a result, one would expect an increase in 
local economic activity near the beach sites that received investments.

In order to assess the effect of the CIP on economic activity near 
Rockley Beach, Corral and Schling (2017) had to overcome three main 
challenges. First, economic activity had to be measured at a sufficiently 
small geographic level to capture the localized impact of the program. 
Second, an identification strategy for comparison beach sites needed to 
be proposed to address the nonrandom siting of the CIP investments at 
Rockley Beach in a way that was systematic and transparent. Lastly, given 
the limited number of treated units, a method was required that did not 
rely on large samples for credible estimates of counterfactual baselines.

Beach-level disaggregated data for Barbados with traditional measures 
of economic activity do not exist. To overcome this, Corral and Schling 
(2017) used remotely sensed nightlight density, or luminosity, since these 
data capture human economic activity carried out during nighttime at 
considerably low levels of spatial disaggregation (Henderson, Storeygard, 
and Weil 2012). 

Given that the expected impacts from the CIP discussed above are linked 
to the location of the beaches where shoreline stabilization measures 
were implemented, the analysis used GIS mapping to create a multilayer 
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visual map of the island. The map combined georeferenced panel data 
for luminosity with relevant beach characteristics, such as beach size 
and topography, as well as information on local real estate activity, 
infrastructure, and demographic data. The final dataset included this 
information for 23 beaches within a 40-kilometer stretch along the south 
and west coast of Barbados.

In order to identify the true causal impact of the CIP investments on 
local economic growth, the empirical approach needed to identify a 
valid comparison unit for Rockley Beach from the available pool of 
potential control beaches. The authors addressed this challenge by using 
the synthetic control method introduced by Abadie and Gardeazabal 
(2003), and touted by Athey and Imbens (2017, 9) as “arguably the 
most important innovation in the policy evaluation literature in the last 
15 years.” The method uses a weighted average of all potential control 
units (untreated beaches, in this case) to construct a synthetic control 
group that can mirror the trajectory of the aggregate outcome (growth) 
in the absence of treatment (CIP investments). Due to the relatively small 
number of possible control beaches in the donor pool, standard errors 
that rely on large-sample properties are not reliable. In their place, the 
authors employed a bootstrapping method to create confidence bounds 
around the estimated synthetic counterfactual that could help evaluate 
the significance of the treatment effect (Kirkpatrick and Bennear 2014; 
Sills et al. 2015).

The results of the analysis indicate that the CIP program had a positive 
impact on local economic growth, as measured by an average annual 
gap of 22.1 percent in luminosity, or approximately 11.7 percent in local 
GDP between Rockley Beach and its synthetic counterfactual.4 Overall, 
these results suggest that shoreline stabilization and beach amenity 
enhancement measures have had a positive effect on local economic 
activity in Barbados. Shoreline stabilization works may therefore not only 
help preserve fragile ecological conditions, but also lead to sustainable 
growth in local economies.

4_The elasticity between luminosity and GDP is approximate and might be stable only under 
certain circumstances (Bickenbach et al. 2016).
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Sustainability implies that natural 
resources that are the cornerstone 
of economic development be 
managed wisely and protected 
from overuse and degradation.
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Infrastructure Projects Leading to  
Sustainable Development

The economic impact of natural resource endowments has received 
widespread attention in the literature. Some studies highlight the positive 
effects of natural resource endowments (i.e., oil, gas, fisheries, mining, 
forestry) – for example, that backward linkages to local input markets and 
strengthened local institutions may benefit economic development (Collier 
and Hoeffler 2004; Aragón and Rud 2013; Lippert 2014; Corral, Henderson, 
and Miranda 2019). Other studies note the perils of a “resource curse” that 
associates resource wealth with a number of economic and political woes 
(Robinson, Torvik, and Verdier 2006; Dalgaard and Olsson 2008; van der 
Ploeg 2011). What has received significantly less attention, however, is the 
environmental consequences of the large infrastructure projects usually 
required to exploit natural resources. Research shows that infrastructure 
extension is among the leading global causes of deforestation (Barbier 
and Burgess 1996; Mayaux et al. 2013). Given that carbon emissions 
caused by forest clearing contribute approximately 17 percent of global 
CO2 emissions to the global total of greenhouse gases, the long-term 
consequences of climate change, in addition to the significant loss of 
biodiversity, are of major concern (van der Werf et al. 2009).

A well-rounded approach to assessing the sustainability of large 
hydrocarbon and other infrastructure projects should therefore consider 
both their economic and environmental impacts. Such evidence is mostly 
absent from the literature. 

Corral, Schling, and Montilel (2018) studied the effects of the Camisea Gas 
Project, Peru’s biggest energy project, on economic development and forest 
cover change in the department of Cusco. The Camisea fields are deep in 
one of the more pristine parts of the Peruvian jungle, and have proven 
reserves of 9 trillion cubic feet of natural gas. In 2000, Peru’s government 
awarded licenses to develop the Camisea fields and to build and operate 
a 700-kilometer pipeline to the Peruvian coast (IDB 2002). Opponents at 
the time claimed that the project threatened isolated tribes of Amazon 
Indians, rare species, and the rainforest (The Economist 2003). This led 
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the IDB, which provided a US$75 million loan (PE0222) for construction of 
the pipeline, to carry out detailed environmental and social impact studies 
and propose a series of design modifications and actions to mitigate the 
potential negative impacts. As a result, the extraction firm used “offshore” 
technology at Camisea: drilling sites were operated as if they were islands 
in the jungle (IDB 2003). Workers and supplies traveled to the site by 
helicopter, and no access roads were built. These efforts were meant to 
minimize risks of colonization from the highlands and illegal extraction 
activities in the pristine rainforest. In parallel, the IDB also provided a US$5 
million institution-building loan (IDB Project #PE0233) to the government 
to help it police the Camisea project and support sustainable development 
planning in affected areas. This led to the creation of four new protected 
areas covering close to 1 million hectares (12.8 percent of the total territory 
of the Department of Cusco), the titling of 28 native communities, and the 
issuance of over 10,000 property titles (IDB 2008)5. Since the project’s 
operational inception in 2004, the Department of Cusco has enjoyed 
significant windfalls, receiving approximately US$300 million annually in 
transfers from the central government earmarked for capital investments, 
including roads.6

To assess the economic and environmental impacts of the Camisea 
Gas Project at the department level, Corral, Schling, and Montiel (2018) 
used two sources of remote-sensing data. They relied on remotely 
sensed nightlight density, or luminosity, which is correlated with human 
economic activity during the night at considerably low levels of spatial 
disaggregation. The environmental effect of the program was measured 
in terms of deforestation rates, as captured by the Normalized Difference 
Vegetation Index processed from NASA’s Land Long Term Data Record 
satellite imagery, which provides both sufficient spatial resolution to 

5_ The effectiveness of these interventions on stemming deforestation was discussed in the 
previous section.
6_ The Canon Law of 2001 allocates royalties associated with the extraction of a number 
of different natural resources (e.g., gas, mining, oil, energy, fisheries, and forestry). “Canon” 
is a Spanish word commonly used in Peru to describe a rule by which a portion of natural 
resource revenues collected by the central government is allocated to subnational govern-
ments in locations where the resources are found. The Canon Law thus regulates the distri-
bution of resources in favor of municipalities and regional governments where the resources 
are located. Thus, Cusco, as the region where the Camisea Gas Project’s natural gas is locat-
ed, receives revenues through the Canon Law.

https://www.iadb.org/en/project/PE0222
https://www.iadb.org/en/project/PE0233
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measure deforestation at the departmental level as well as a continuous 
time series dating back more than 20 years. The final dataset included 
this information for a total of 25 departments for the period between 
1992 and 2012. 

Using these data and the synthetic control method, the authors created 
a valid comparison group that represented a weighted average of all 
Peruvian departments and mirrored the trajectory of luminosity and forest 
cover that would have occurred in the Department of Cusco in the absence 
of the project. The analysis provided a positive image of the medium-term 
effects of this large-scale infrastructure investment. The results indicated 
that the Camisea Gas Project had a positive impact on local economic 
growth as measured by an annual gap of 27.9 percent in luminosity, or 
approximately 7.5 percent in local GDP, between Cusco and its synthetic 
counterpart. This suggests that royalty payments that targeted the 
department’s economic development may have helped Cusco avoid to a 
certain extent the trap of the natural resource curse. Results related to the 
environmental impact of the project were also encouraging. Despite the 
feared adverse effect on Cusco’s pristine rainforest, the analysis did not 
detect significant negative effects, with the annual post-treatment gap 
between actual and synthetic Cusco remaining close to zero. This neutral 
result suggests that strict environmental and social safeguards may have 
played a significant role in preventing adverse ecological effects of the 
project on the surrounding area, and that encouraging economic growth 
without negative environmental consequences might be possible if a 
project is strictly monitored and regulated.

IDEAS FOR FUTURE WORK

Understanding which strategies are most effective to meet the  
simultaneous challenges of fostering growth and reversing or at the 
very least not exacerbating environmental degradation is of the utmost 
importance in the face of a changing climate. Yet too few evaluations 
focused on assessing growth measure environmental outcomes. Multilateral 
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funders aim to both promote growth and mitigate environmental change, 
so in contexts where environmental issues are salient, such as in tropical 
forest areas, these funders should provide incentives for project evaluation 
teams to examine relevant environmental indicators. Ideally, such projects 
should also provide incentives to identify the mechanisms through which 
the intervention has an environmental impact.



What Works to 
ENHANCE THE 
CLIMATE RESILIENCE 
OF AGRICULTURAL 
PRODUCERS 

D. 
The Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change released in 2014 found 
that climate change effects are already being felt on 
agriculture and food security.

What Works
to Improve
Lives?
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The Fifth Assessment Report of the Intergovernmental Panel on Climate 
Change released in 2014 found that climate change effects are already 
being felt on agriculture and food security, and that the negative impacts 
are most likely in tropical zones where most of the world’s poor and 
agriculturally dependent populations are located (IPCC 2014). More recent 
assessment reports from the IPCC have  stated with increasing confidence 
that the stability of food supply will decrease as the magnitude and 
frequency of extreme weather events that disrupt food chains increase 
(IPCC 2019). Climate change is expected to have a range of consequences 
on agriculture, chief among them yield declines and higher yield variability 
(McCarthy 2014). The impacts of climate change, and the effectiveness of 
adaptation and mitigation efforts in agriculture, are critical to the future 
of large segments of the population in Latin America and the Caribbean. 
Developing technologies and policy measures to reduce vulnerability 
and increase the capacity of producers (and particularly smallholders) to 
effectively adapt is a major challenge. At the same time, given agriculture’s 
role as a major source of greenhouse gas emissions, it becomes necessary 
to seek and incentivize low-emission growth paths (IDB 2019). The dual 
challenge for policymakers is thus to ensure that agriculture contributes 
to addressing both food security and climate change. 

EVIDENCE FROM IMPACT 
EVALUATIONS SUPPORTED 
BY THE IDB GROUP 

Irrigation to Promote Climate Resilience

Access to water and irrigation is considered a major determinant of 
land productivity and is becoming crucially important in the presence 
of climate risk and irregular rainfall (IDB 2019). Irrigation can play a key 
role in reducing the risk of crop failure and allowing farmers to cultivate 
year-round without having to rely on rain patterns. Recent estimates 
show that Latin America and the Caribbean has 16 percent of the world’s 
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agricultural land but only 6 percent of the irrigated land (Meier, Zabel, 
and Mauser 2018). 

Given the key role of irrigation in reducing vulnerability to climate extremes 
and fostering the stability of agricultural productivity, investment in 
irrigation systems is of keen interest (IDB 2019). However, irrigation systems 
require both a large initial investment as well as continued maintenance 
and occasional rehabilitation and improvements to keep operating 
efficiently. Most evaluations in the literature study only the effect of 
irrigation itself (i.e., comparing a situation with irrigation with a situation 
without irrigation),7 while little is known about the benefits of irrigation 
rehabilitation works, which might require a substantial investment but 
potentially have a lower return.

According to the FAO, water extraction in Latin America and the Caribbean 
has doubled over the last decade and is currently increasing at a rate 
exceeding the global average. Consequently, per capita measures of water 
availability and overall water quality are falling throughout the region 
(IPBES 2018). At the same time, projections suggest that by 2050 regional 
demand for water will increase by 55 percent, and that demand for water 
for agricultural purposes will rise by 59 percent to 127 percent (de Fraiture 
and Wichelns 2010). As a result, 40 percent of the Latin American and 
Caribbean population will live in watersheds under severe water stress 
(OECD 2012), and conflicts between different sectors stemming from 
water use will be exacerbated (Mahlknect and Pastén Zapata 2013). A 
response to these water management challenges needs to be taken at the 
watershed level, so irrigation programs are increasingly advocating for a 
watershed approach.

Using a difference-in-differences methodology, Corral and Zane (2020) 
evaluate the extent to which irrigation improvement works (IDB Project 
#EC-L1121) benefited indigenous communities in the highlands of 
Chimborazo Province, Ecuador that are largely dependent on agriculture 
for their livelihoods. The findings suggest that the program increased 

7_ A large body of literature, summarized by Giordano, Namara, and Bassini (2019), found 
that irrigation is clearly associated with increased agricultural output, both directly and by 
increasing the productivity or agricultural inputs (improved seeds, fertilizers, etc.).

https://www.iadb.org/en/project/EC-L1121
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access to irrigation, investment in productivity-enhancing agricultural 
inputs, and cultivation of crops that required irrigation. The project 
increased the adoption of aspersion sprinkles, a more efficient irrigation 
technology, by 18 percentage points. Importantly, the authors found that 
the program significantly increased food security by reducing the number 
and frequency of “food insecurity” events. The authors found insignificant 
effects on agricultural productivity, sales, and household income. However, 
they posit that the results of the study may have been underestimating 
the overall impact of the program because, at the time of data collection, 
beneficiaries were still receiving training on good agricultural practices 
that were expected to further increase their productivity. Similarly, some 
of the irrigation works were completed in the few months prior to data 
collection, and some benefits therefore might not have been captured in 
the analysis. Robustness checks confirmed the validity of the main results. 

Similar results were reported by Salazar and Lopez (2017) for community-
based irrigation systems implemented under the National Irrigation 
Program with a Watershed Approach (Programa Nacional de Riego con 
Enfoque en Cuenca - PRONAREC) in Bolivia (IDB Project #BO-L1084). 
The authors used a cross-sectional dataset collected from a sample of 
1,682 farmers (583 beneficiaries and 1,099 controls) for the 2014–2015 
agricultural cycle, and used propensity score matching to estimate the 
program’s effects. The results showed that participation in the program 
improved the value of agricultural production, and that, like the result 
for Chimborazo discussed above, the program triggered technological 
change that led to investments in complementary inputs, such as improved 
seeds. The authors also reported evidence that PRONAREC strengthened 
farmers’ access to markets and increased household incomes. However, 
similar to the finding in Chimborazo, no effect on agricultural productivity 
was found, leaving the authors to conclude that the program beneficiaries 
were in the upward sloping curve of the learning process. The authors also 
found evidence related to the management of the systems showing that 
the program promoted the formalization of water user associations and 
improved the organization and management of irrigation systems.

https://www.iadb.org/en/project/BO-L1084


According to the FAO, water 
extraction in Latin America and 
the Caribbean has doubled over 
the last decade and is currently 
increasing at a rate exceeding the 
global average.
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Smart Subsidies to Promote Technology  
Adoption

The promotion of technology adoption through the provision of incentives 
by way of smart subsidies and technical assistance has gained wide 
appeal in recent years. The subsidies are deemed “smart” because, unlike 
regular subsidies that seek to keep the price of a good or service (such 
as inputs or machinery) artificially low, smart subsidies do not distort 
prices and therefore do not distort investment decisions in markets. Such 
instruments tend to be based on the delivery of vouchers or coupons that 
beneficiaries can use in the marketplace to purchase inputs, machinery, 
technical assistance, and insurance (IDB 2019). Thus, for producers who 
face multiple development restrictions – such as liquidity constraints, 
insufficient credit access, limited access to markets and information, and 
high transaction costs, among others (Feder, Just, and Zilberman 1985) 
– smart subsidies can serve as a mechanism to incentivize technological 
adoption. Smart subsidy schemes might also prove to be an effective 
mechanism to allow farmers to adopt climate-resilient practices and 
technologies. 

For instance, using an instrumental variable model, Salazar et al. (2015) 
assessed the impact of the Creation of Rural Agri-food Initiatives 
(Creación de Iniciativas Agroalimentarias Rurales - CRIAR) program in 
Bolivia (IDB Project #BO-L1040). The program was implemented in rural 
areas to increase smallholders’ agricultural income and food security 
through productivity improvements fostered by technological adoption. 
It provided non-reimbursable vouchers to finance 90 percent of the 
purchase of a technology chosen by the farmer from a menu. Modern 
irrigation equipment that would allow for more efficient water use, a key 
adaptation to irregular precipitation, was among the technologies most 
highly demanded by beneficiary farmers. The authors found that the 
program increased participants’ annual value of production per hectare by 
92 percent, the value of their production sold by 360 percent, net annual 
agricultural household income by 36 percent, and per capita household 
income by 19 percent. It also found that CRIAR participation increased the 
probability of a household being food secure by 32 percent. Reduction 
of vulnerability to food insecurity was entirely driven by an increase in 
income rather than by higher levels of home consumption. For the case of 

https://www.iadb.org/en/project/BO-L1040
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Chimborazo, Ecuador, discussed above, the reduction in food insecurity 
was most likely due to increased levels of home consumption. 

Aramburu et. al (2019) used an experimental approach to estimate the 
impact of an agricultural technology adoption program on agricultural 
production and income in the Dominican Republic. The program (IDB 
Project #DR-L1031) aimed to increase agricultural productivity and 
incomes among smallholder farmers by encouraging technological 
adoption. It provided nonreimbursable vouchers to finance a percentage 
(between 33 and 59 percent) of the total cost of a technology chosen by 
the farmer from a fixed menu of agricultural technologies. The authors 
focused on evaluating the impact of pasture and grassland conservation 
and rehabilitation and irrigation technologies, which together comprised 
over 80 percent of the program’s total demand. The maximum amount 
financed by the program was US$3,650 for pasture and grassland 
conservation and rehabilitation, and US$3,500 for irrigation. Estimates 
indicate the program had a significant positive effect on adoption. 
Farmers who enrolled for the improved pastures and irrigation 
technologies were, respectively, 68 and 62 percentage points more likely 
to use the technology. The results for the improved pasture technology 
show that participating farmers were better equipped to benefit from the 
advantages of rotational grazing.8 The authors noted that the program 
not only had positive effects on the number and size of paddocks but 
also fostered a switch from natural to improved pasture. 

Nonetheless, even though significant effects on agricultural income were 
reported, Aramburu et. al (2019) found no impact on the production of 
meat or milk. The adoption of irrigation technologies (drip, sprinkler, 
and micro-sprinkler) had unexpected effects on production. Beneficiary 
farmers experienced significantly lower agricultural expenditures (i.e., 
labor) and a lower value of production, and were less likely to harvest and 
sell crops from the 2014 agricultural cycle. When analyzing the impact of 
the intervention based on the number of months of exposure to irrigation, 
the authors found evidence of changes to farmers’ crop portfolios – 
switching from the production of temporary to permanent crops, such 

8_ Pasture rotation systems lower soil erosion and promote the accumulation of soil organic 
matter (Garcia-Préchac et al. 2004)

https://www.iadb.org/en/project/DR-L1031
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as fruit trees. The authors concluded that since program implementation 
began in December 2012, it is plausible that the permanent crops had not 
yet reached the optimum stage of harvesting, which might explain the 
negative effects on output and income.

Agroforestry can play a significant role in adaptation to climate change: 
deep roots enable trees to access more water, increase soil porosity, 
reduce run-off, increase soil cover (which increases infiltration and thus 
water-use efficiency), have higher evapotranspiration rates (and thus 
help to aerate the soil), contribute organic matter to the soil via leaf 
litter, lower the temperature under the canopy (thus creating a buffer 
against temperature increases), and produce higher-value products that 
can strengthen farmers’ income levels (McCarthy 2014). Macours et al. 
(2018) used quasi-experimental methods to evaluate the effectiveness of 
smart subsidies on the adoption of agroforestry by small farmers in Haiti 
(IDB Project #HA-L1059). Agroforestry incentives made up the bulk of 
the program’s budget. The study found that agroforestry subsidies were 
effective in increasing the total value of production of crops and the 
agricultural income derived from the sales of these crops. The authors 
concluded that the findings provide a strong justification for further 
iterations of similar programs geared towards agroforestry. 

In the context of the Environmental Program for the Management of  
Disaster Risks and Climate Change (Programa Ambiental de Gestión de 
Riesgos de Desastres y Cambio Climático - PAGRIC) in Nicaragua (IDB 
Project #NI-L1048), smart subsidies were used with the explicit objective 
of reducing vulnerability and enhancing the resilience of farmers. Using 
difference-in-differences methods, González and Le Pommellec (2019) 
assessed the effects of the smart subsidies to promote the adoption of 
environmental restoration systems. The program promoted the adoption 
of such systems by eligible farmers through the Bono Ambiental 
(Environmental Bond), which had an approximate average value of US$1,230. 
Seventy percent of the bond was transferred for the establishment of the 
chosen environmental restoration system, while the remaining 30 percent 
was used for technical assistance to assure proper implementation of the 
chosen system. The program promoted seven environmental restoration 
systems, ranging from eco-coffee to forest management. The authors 
found that program participants adopted improved productive practices 

https://www.iadb.org/en/project/HA-L1059
https://www.iadb.org/en/project/NI-L1048
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and experienced an average increase in the value of production per hectare 
of close to US$200 per year. Thanks to the adoption of the environmental 
restoration systems, participating farmers had an increase in tree cover, 
eco-forest management plants, and the volume of water captured 
through increased use of water harvesters. The authors concluded that 
the results were especially reassuring, given that the project area suffered 
from a prolonged drought during project implementation, suggesting 
that the adoption of the environmental restoration systems strengthened 
participating farmers’ resilience to drought.

Using quasi-experimental methods, Mullally and Maffioli (2015) assessed 
the impact of smart subsidies and extension services on the adoption 
of intensive management practices (IDB Project #UR0141), including 
improved pasture management, by small and medium-sized cattle 
producers in Uruguay. The authors found that the program had a large 
impact on net sales and production of calves, but that program effects 
on production and sales translated into modest net economic impacts 
overall. The authors examined the mechanisms that may have driven 
impacts by analyzing their variation by producer size and concluded that 
program impacts were likely caused by improved management practices 
rather than by alleviating liquidity constraints on producers. 

Income and consumption shocks are expected to increase with climate 
change. Diversification can be thought of as an ex-ante strategy for 
adapting to climate variability (Cooper et al. 2008). In a survey of 2,000 
farmers in seven South American countries, Seo (2010) found that 42 
percent of them operated mixed systems of both livestock and crops to 
mitigate risks. Using difference-in-difference methods combined with 
propensity score matching, Salazar, Fahsbender, and Kim (2018) evaluated 
the impact of a livestock transfer program in Nicaragua (IDB Project 
#NI-L1020). They found that the program increased on-farm income 
diversification by increasing the share of agricultural production obtained 
from livestock. In principle, these households may be less vulnerable to 
income and consumption shocks, as livestock production is less risky and 
more stable than crop production because it is less dependent on weather 
patterns. The program targeted smallholder female farmers with high 
levels of food insecurity in Nicaragua. The authors reported that program 
participation improved households’ food security through higher income 

https://www.iadb.org/en/project/UR0141
https://www.iadb.org/en/project/NI-L1020
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from livestock sales and home consumption from own production (i.e., 
access and availability). In addition, some evidence was found that food 
use was improved by greater protein intake. Moreover, the evaluation 
found a positive impact on women’s empowerment and gender parity 
within the household, mainly driven by a higher level of associativity. 

Finally, climate change is expected to facilitate the propagation of pests 
and diseases that affect plant and animal species used in agricultural 
production and thus affect yields (IDB 2019). Among practices recognized 
to decrease yield variability in the face of climate change is integrated pest 
management (McCarthy 2014). Salazar et al. (2016) used a geographical 
regression discontinuity approach to evaluate the short-term impact of a 
fruit fly eradication program (IDB Project #PE-L1023) in the coastal areas 
of Peru. The results show that farmers in treated areas improved their pest 
knowledge and were more likely to implement best practices for plague 
prevention and control. Beneficiary farmers also had increased fruit crop 
productivity and sales.

IDEAS FOR FUTURE WORK

In what has broadly come to be known as “climate-smart agriculture,” 
irrigation, agroforestry, and soil and water conservation practices have 
been endorsed to reduce vulnerability to climatic variations (McCarthy 
2014). Irrigation reduces farmers’ reliance on natural rainfall patterns, 
which in general reduces vulnerability to climatic variation. Agroforestry 
is a broad term that encompasses a number of different practices but 
essentially amounts to incorporating trees into agricultural systems to 
increase sustainability. In terms of greenhouse gas emissions, agroforestry 
is generally recognized as the climate-smart agricultural practice with the 
greatest potential for contributing to climate change mitigation via carbon 
sequestration in tree species and in the soil (Verchot et al. 2007). Soil 
conservation practices aim to reduce run-off and soil erosion, which can 
help increase yields. Effective pest management will become increasingly 
critical on a warming planet. As the review of impact evaluations presented 

https://www.iadb.org/en/project/PE-L1023
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in this section shows, adoption of these climate-smart practices by farmers 
can lead to increases in the productivity, income, and food security of 
small-scale producers, and can be effectively promoted through the use 
of smart subsidies, technical assistance, and training. 

Future work on technology adoption should aim to identify the 
mechanisms that best facilitate adoption and impact on productivity. 
Specifically, it should assess the role of easing liquidity constraints and 
technical assistance, as done in the study by Mullally and Maffioli (2015). 
Future work should also aim to identify more efficient ways to target 
potential recipients and establish the amount of the smart subsidy to be 
granted. For example, more efficient targeting of public programs when 
the cost or benefit to potential recipients is private information might 
be achieved through an auction scheme (Jack 2013). This mechanism 
might also allow for more efficient sizing of the subsidy and, therefore, an 
increase in the number of beneficiaries (van Soest et al. 2018). Finally, most 
of the reviewed studies discussed estimate short-term impacts, usually 
coinciding with the end of the project. In some instances, the timing of 
these evaluations does not allow for a full expression of impacts, or for 
the assessment of the mid- to longer-term sustainability of results. Thus, 
the research agenda should consider doing follow-up evaluations that 
allow for this, or plan the endline of the evaluation taking into account the 
time needed for sufficient maturation of key impacts. 
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CONCLUSION

This monograph has summarized the evidence from impact evaluations 
carried out by the IDB Group over the last decade on policies to (1) stem 
deforestation, (2) promote growth with sustainability, and (3) enhance 
the climate resilience of affected populations. The various evaluations 
discussed assess different forest conservation policies, spanning from 
protected areas to the titling of native communities. The evidence reviewed 
suggests that not all protected areas are created equally, and that location 
and restriction on use matter. Decentralized approaches, including granting 
titles or transferring management of forests to indigenous communities, 
can help combat deforestation, degradation, and climate change. 

In the face of a changing climate, understanding which strategies are most 
effective to meet the simultaneous challenges of fostering growth and 
reversing or at the very least not exacerbating environmental degradation 
is of the utmost importance. This monograph has discussed evidence 
about pathways to promote growth and reverse environmental change 
in the context of two impact evaluations of projects: one for coastal 
rehabilitation in Barbados and another for resource extraction in Peru. The 
emphasis has been on demonstrating methods and data that allow for the 
dual assessment of growth and environment.

Finally, this monograph has discussed several evaluations of interventions 
that can strengthen the resilience of small farmers in the face of a 
changing climate. The key finding is that the use of smart subsidies can be 
an effective tool to promote technology adoption. 

What Works to Improve Lives? 

41



W
H

A
T

 W
O

R
K

S
 T

O
 P

R
O

M
O

TE
 F

O
R

ES
T 

EN
V

IR
O

N
M

EN
TA

L 
SU

ST
A

IN
A

B
IL

IT
Y

 A
N

D
 C

LI
M

A
TE

 R
ES

IL
IE

N
C

E 

What Works to Improve Lives? 

42

REFERENCES 

Abadie, A., and J. Gardeazabal. 2003. The Economic Costs of Conflict: A Case Study of the Basque Country. American 
Economic Review 93(1): 113–32.

Alix-Garcia, J., C. McIntosh, J.R. Welch, and K.R.E. Sims. The Ecological Footprint of Poverty Alleviation: Evidence 
from Mexico’s Oportunidades Program.

Andam, K., P. Ferraro, K. Sims, A. Healy, and M Holland. 2010. Protected Areas Reduced Poverty in Costa Rica and 
Thailand. Proceedings of the National Academy of Sciences 107(22): 9996–10001.

Aragón, F.M., and J.P. Rud. 2013. Natural Resources and Local Communities: Evidence from a Peruvian Gold Mine. 
American Economic Journal: Economic Policy 5(2): 1–25. 

Aramburu, J., L. Figal Garone, A. Maffioli, L. Salazar, and C.A. Lopez. 2019. Direct and Spillover Effects of Agricultural 
Technology Adoption Programs: Experimental Evidence from the Dominican Republic. IDB Working Paper 
No. 00971. Inter-American Development Bank, Washington, DC. 

Arriagada, R., P. Ferraro, E. Sills, S. Pattanayak, and S. Cordero-Sancho. 2012. Do Payments for Environmental Services 
Affect Forest Cover? A Farm-level Evaluation from Costa Rica. Land Economics 88: 382–99. 

Athey, S., and G.W. Imbens. 2017. The State of Applied Econometrics: Causality and Policy Evaluation. Journal of 
Economic Perspectives 31(2): 3–32. 

Balmford, A., K. Gaston, S. Blyth, A. James, and V. Kapos. 2003. Global Variation in Terrestrial Conservation Costs, 
Conservation Benefits, and Unmet Conservation Needs. Proceedings of the National Academy of Sciences 
100(3): 1046–050.

Barbier, E.B., and J.C. Burgess. 1996. Economic Analysis of Deforestation in Mexico. Environment and Development 
Economics 1(2): 203–29. 

Barbosa de Lima, A., A.L. Novaes Keppe, F.E. Maule, G. Sparovek, M. Correa Alves, and R.F. Maule. 2009. Does 
Certification Make a Difference? Impact Assessment Study on FSC/SAN Certification in Brazil. 

Baylis, K., J. Honey-Rosés,  J. Börner, E. Corbera, D. Ezzine-de-Blas, P.J. Ferraro, R. Lapeyre, U.M. Persson, A. Pfaff, 
and S. Wunder. 2016. Mainstreaming Impact Evaluation in Nature Conservation. Conservation Letters 9(1): 
58–64.

Bell, F.W., and V.R. Leeworthy. 1990. Recreational Demand by Tourists for Saltwater Beach Days. Journal of 
Environmental Economics and Management 18: 189–205.

Bickenbach, F., E. Bode, P. Nunnenkamp, and M. Söder. 2016. Night Lights and Regional GDP. Review of World 
Economics 152: 425–447.

https://www.aeaweb.org/articles?id=10.1257/000282803321455188
http://dx.doi.org/10.2139/ssrn.1568245
http://dx.doi.org/10.2139/ssrn.1568245
https://doi.org/10.1073/pnas.0914177107
https://doi.org/10.1073/pnas.0914177107
https://www.aeaweb.org/articles?id=10.1257/pol.5.2.1
http://le.uwpress.org/content/88/2/382.short
http://le.uwpress.org/content/88/2/382.short
http://le.uwpress.org/content/88/2/382.short
http://le.uwpress.org/content/88/2/382.short
https://www.aeaweb.org/articles?id=10.1257/jep.31.2.3
https://doi.org/10.1073/pnas.0236945100
https://doi.org/10.1073/pnas.0236945100
https://doi.org/10.1017/S1355770X00000590
https://www.imaflora.org/public/media/biblioteca/Does_certification_make_a_difference.pdf
https://www.imaflora.org/public/media/biblioteca/Does_certification_make_a_difference.pdf
https://doi.org/10.1111/conl.12180
https://doi.org/10.1016/0095-0696(90)90001-F
https://doi.org/10.1007/s10290-016-0246-0


W
H

A
T

 W
O

R
K

S
 T

O
 P

R
O

M
O

TE
 F

O
R

ES
T 

EN
V

IR
O

N
M

EN
TA

L 
SU

ST
A

IN
A

B
IL

IT
Y

 A
N

D
 C

LI
M

A
TE

 R
ES

IL
IE

N
C

E 

What Works to Improve Lives? 

43

Bin, O., T.W. Crawford, J.B. Kruse, and C.E. Landry. 2008. Viewscapes and Flood Hazard: Coastal Housing Market 
Response to Amenities and Risk. Land Economics 84(3): 434–448.

Blackman, A. 2012. Ex-post Evaluation of Forest Conservation Policies Using Remote Sensing Data: An introduction 
and Practical Guide. IDB Technical Note No. 392. Inter-American Development Bank, Washington, DC. 

Blackman, A. 2015. Strict versus Mixed-use Protected Areas: Guatemala’s Maya Biosphere Reserve. Ecological 
Economics 112: 14–24.

Blackman, A., L. Corral, E. Lima, and G. Asner. 2017. Titling Indigenous Communities Protects Forests in the Peruvian 
Amazon. Proceedings of the National Academy of Sciences 114: 123–28.

Blackman, A., L. Goff, and M. Rivera. 2018. Does Eco-certification Stem Tropical Deforestation? Forest Stewardship 
Council Certification in Mexico. Journal of Environmental Economics and Management 89: 306–333.

Blackman, A., A. Pfaff, and J. Robalino. 2015. Paper Park Performance: Mexico’s Natural Protected Areas. Global 
Environmental Change 31: 50–61.

Blackman, A., and P. Veit. 2018. Amazon Indigenous Communities Cut Forest Carbon Emissions. Ecological Economics 
153: 56–67.

Blackman, A., and L. Villalobos. 2019. Clear But Don’t Invest: Protected Areas Discourage Some Land Uses More than 
Others. Environmental Research Letters 14: 104002.

Blackman, A., and L. Villalobos. 2021. Use Forests or Lose Them? Regulated Timber Extraction and Tree Cover Loss 
in Mexico. Journal of the Association of Environmental and Resource Economists 8(1): 125–63. 

Börner, J., D. Schulz, S. Wunder, and A. Pfaff. 2020. The Effectiveness of Forest Conservation Policies and Programs. 
Annual Review of Resource Economics, 12:45-64.

Briassoulis, H. 2002. Sustainable Tourism and the Question of the Commons. Annals of Tourism Research 29(4): 
1065-1085.

Brown, G.M.J., and H.O. Pollakowski. 1977. Economic Valuation of Shoreline. The Review of Economics and Statistics 
59(3): 272–78.

Bruner, A., R. Gullison, and A. Balmford. 2004. Financial Costs and Shortfalls of Managing and Expanding Protected-
Area Systems in Developing Countries. Bioscience 54(12): 1119-1126.

Burivalova, Z., T. Alnutt, D. Rademacher, A. Schlemm, D. Wilcove, and R. Butler. 2019. What Works in Tropical Forest 
Conservation, and What Does Not: Effectiveness of Four Strategies in Terms of Environmental, Social, and 
Economic Outcomes. Conservation Science and Practice 1(6): e28. 

Cashore, B., F. Gale, E. Meidinger, and D. Newsom. 2006. Confronting Sustainability: Forest Certification in Developing 
and Transitioning Countries. Yale School of Forestry and Environmental Studies Report No. 8.

Collier, P., and A. Hoeffler, A. 2004. Greed and Grievance in Civil War. Oxford Economic Papers 56(4): 563-595. 

Cooper, P., J. Dimes, K. Rao, B. Shapiro, B., Shiferaw, and S. Twomlow. 2008. Coping Better with Current Climatic 
Variability in the Rain-fed Farming Systems of Sub-Saharan Africa: An Essential First Step in Adapting to 
Future Climate Change? Agriculture, Ecosystems and Environment 126(1): 24–35.

http://le.uwpress.org/content/84/3/434.short
http://le.uwpress.org/content/84/3/434.short
https://publications.iadb.org/en/ex-post-evaluation-forest-conservation-policies-using-remote-sensing-data-introduction-and
https://publications.iadb.org/en/ex-post-evaluation-forest-conservation-policies-using-remote-sensing-data-introduction-and
https://doi.org/10.1016/j.ecolecon.2015.01.009
https://doi.org/10.1073/pnas.1603290114
https://doi.org/10.1073/pnas.1603290114
https://doi.org/10.1016/j.jeem.2018.04.005
https://doi.org/10.1016/j.jeem.2018.04.005
https://doi.org/10.1016/j.gloenvcha.2014.12.004
https://doi.org/10.1016/j.ecolecon.2018.06.016
https://iopscience.iop.org/article/10.1088/1748-9326/ab3ca1/meta
https://iopscience.iop.org/article/10.1088/1748-9326/ab3ca1/meta
https://www.journals.uchicago.edu/doi/abs/10.1086/710837
https://www.journals.uchicago.edu/doi/abs/10.1086/710837
https://doi.org/10.1146/annurev-resource-110119-025703
https://doi.org/10.1016/S0160-7383(02)00021-X
https://doi.org/10.2307/1925045
https://doi.org/10.1641/0006-3568(2004)054[1119:FCASOM]2.0.CO;2
https://doi.org/10.1641/0006-3568(2004)054[1119:FCASOM]2.0.CO;2
https://doi.org/10.1111/csp2.28
https://doi.org/10.1111/csp2.28
https://doi.org/10.1111/csp2.28
https://elischolar.library.yale.edu/cgi/viewcontent.cgi?article=1027&context=fes-pubs
https://elischolar.library.yale.edu/cgi/viewcontent.cgi?article=1027&context=fes-pubs
https://doi.org/10.1093/oep/gpf064
https://doi.org/10.1016/j.agee.2008.01.007
https://doi.org/10.1016/j.agee.2008.01.007
https://doi.org/10.1016/j.agee.2008.01.007


W
H

A
T

 W
O

R
K

S
 T

O
 P

R
O

M
O

TE
 F

O
R

ES
T 

EN
V

IR
O

N
M

EN
TA

L 
SU

ST
A

IN
A

B
IL

IT
Y

 A
N

D
 C

LI
M

A
TE

 R
ES

IL
IE

N
C

E 

What Works to Improve Lives? 

44

Cordes, J.J., and A.M. Yezer. 1998. In Harm’s Way: Does Federal Spending on Beach Enhancement and Protection 
Induce Excessive Development in Coastal Areas? Journal of Land Economics 74(1): 128-145.

Corral, L., H. Henderson, and J.J. Miranda. 2019. The Fiscal Impact of Natural Resource Windfalls: Evidence from a 
Peruvian Natural Experiment. Land Economics 95(4): 577-598.

Corral, L., and M. Schling. 2017. The Impact of Shoreline Stabilization on Economic Growth in Small Island Developing 
States. Journal of Environmental Economics and Management 86: 210-228.

Corral, L., M. Schling, and C. Montiel. 2018. The Economic and Ecological Impact of Natural Resource Extraction: 
The Case of the Camisea Gas Project in Peru. IDB Working Paper No. 00934. Inter-American Development 
Bank, Washington, DC.

Corral, L., and G. Zane. 2020. Chimborazo Rural Investment Project: Irrigation Component Impact Evaluation. IDB 
Technical Note No. 01963. Inter-American Development Bank, Washington, DC.

Dalgaard, C., and O. Olsson. 2008. Windfall Gains, Political Economy and Economic Development. Journal of African 
Economies 17(1): 72–109.

de Fraiture, C., and D. Wichelns. 2010. Satisfying Future Water Demands for Agriculture. Agricultural Water 
Management 97(4): 502-511. 

Feder, G., R. Just, and D. Zilberman. 1985. Adoption of Agricultural Innovations in Developing Countries: A Survey. 
Economic Development and Cultural Change 33(2): 255-298.

Ferraro, P. 2008. Protected Areas and Human Well-being. Conference paper, January 31–February 1. Resources for 
the Future, Washington, DC.

Ferraro, P., M. Hanauer, and K. Sims. 2011. Conditions Associated with Protected Area Success in Conservation and 
Poverty Reduction. Proceedings of the National Academy of Science 108(34): 13913-13918.

Ferraro, P., and S. Pattanayak. 2006. Money for Nothing? A Call for Empirical Evaluation of Biodiversity Conservation 
Investments. PLoS Biology 4(4): 482-488.

Food and Agriculture Organization (FAO). 2018. The State of the World’s Forests. Rome: FAO.

Garcıa-Préchac, F., O. Ernst, G. Siri-Prieto, and J.A. Terra. 2004. Integrating No-till into Crop-Pasture Rotations in 
Uruguay. Soil and Tillage Research 77(1): 1–13.

Ghina, F. 2003. Sustainable Development in Small Island Developing States. Environment, Development, and 
Sustainability 5: 139-165.

Giordano, M.F., R.E. Namara, and E.I. Bassini. 2019. The Impacts of Irrigation: A Review of Published Evidence. World 
Bank, Washington, DC.

González, M., and M. Le Pommellec. 2019. Evaluación de impacto del componente 1 del Programa Ambiental de 
Gestión de Riesgos de Desastres y Cambio Climático (PAGRICC). IDB Technical Note No. 01670. Inter-
American Development Bank, Washington, DC.

https://doi.org/10.2307/3147218
https://doi.org/10.2307/3147218
http://le.uwpress.org/content/95/4/577.short
http://le.uwpress.org/content/95/4/577.short
https://doi.org/10.1016/j.jeem.2017.06.001
https://doi.org/10.1016/j.jeem.2017.06.001
http://dx.doi.org/10.18235/0001315
http://dx.doi.org/10.18235/0001315
http://dx.doi.org/10.18235/0002584
https://doi.org/10.1093/jae/ejm033
https://doi.org/10.1016/j.agwat.2009.08.008
https://doi.org/10.1086/451461
https://media.rff.org/archive/files/sharepoint/Documents/08_Tropics_Conference/Tropics_Conference_Papers/Tropics Conference_Ferraro_Protected_Areas_and_Human_Well-Being.pdf
https://doi.org/10.1073/pnas.1011529108
https://doi.org/10.1073/pnas.1011529108
https://doi.org/10.1371/journal.pbio.0040105
https://doi.org/10.1371/journal.pbio.0040105
https://www.fao.org/3/i9535en/i9535en.pdf
https://doi.org/10.1016/j.still.2003.12.002
https://doi.org/10.1016/j.still.2003.12.002
https://link.springer.com/article/10.1023/A:1025300804112
https://documents1.worldbank.org/curated/en/132251561407498546/pdf/The-Impacts-of-Irrigation-A-Review-of-Published-Evidence.pdf
http://dx.doi.org/10.18235/0001719
http://dx.doi.org/10.18235/0001719


W
H

A
T

 W
O

R
K

S
 T

O
 P

R
O

M
O

TE
 F

O
R

ES
T 

EN
V

IR
O

N
M

EN
TA

L 
SU

ST
A

IN
A

B
IL

IT
Y

 A
N

D
 C

LI
M

A
TE

 R
ES

IL
IE

N
C

E 

What Works to Improve Lives? 

45

Griscom, Bronson W., J. Adams, P.W. Ellis, R.A. Houghton, G. Lomax, D.A. Miteva, W.H. Schlesinger, D. Shoch, J.V. 
Siikamäki, P. Smith, P. Woodbury, C. Zganjar, A. Blackman, J. Campari, R.T. Conant, C. Delgado, P. Elias, T. 
Gopalakrishna, M.R. Hamsik, M. Herrero, J. Kiesecker, E. Landis, L. Laestadius, S.M. Leavitt, S. Minnemeyer, S. 
Polasky, P. Potapov, F.E. Putz, J. Sanderman, M. Silvius, E. Wollenberg, and J. Fargione. 2017. Natural Climate 
Solutions. Proceedings of the National Academy of Sciences 114(44): 11645-11650.

Hansen, M.C., P.V. Potapov, R. Moore M. Hancher, S.A. Turubanova, A. Tyukavina, D. Thau, S.V. Stehman, S.J. Goetz, 
T.R. Loveland, A. Kommareddy, A. Egorov, L. Chini, C.O. Justice. and J.R.G. Townshend. 2013. High-resolution 
Global Maps of 21st-Century Forest Cover Change. Science 342: 850-853.

Henderson, J.V., A. Storeygard, and D.N. Weil. 2012. Measuring Economic Growth from Outer Space. American 
Economic Review 102(2): 994–1028.

Inter-American Development Bank (IDB). 2002. Program for Institutional Strengthening and Environmental and 
Social Management Support for the Camisea Gas Project: Loan Proposal. IDB, Washington, DC.

Inter-American Development Bank (IDB). 2003. Environmental and Social Impact Report (ESIR) for the Camisea 
Project (PE-0222). IDB, Washington, DC.

Inter-American Development Bank (IDB). 2008. Program for Institutional Strengthening and Environmental and 
Social Management Support for the Camisea Gas Project: Project Completion Report. IDB, Washington, DC.

Inter-American Development Bank. 2019. Agricultural Sector Framework Document. IDB, Washington, DC. 

Intergovernmental Panel on Climate Change (IPCC). 2014.  Fifth Assessment Report (AR5). IPCC, Geneva.

Intergovernmental Panel on Climate Change (IPCC). 2019: Summary for Policymakers. In: Climate Change and Land: 
an IPCC special report on climate change, desertification, land degradation, sustainable land management, 
food security, and greenhouse gas fluxes in terrestrial ecosystems [P.R. Shukla, J. Skea, E. Calvo Buendia, 
V. Masson-Delmotte, H.- O. Pörtner, D. C. Roberts, P. Zhai, R. Slade, S. Connors, R. van Diemen, M. Ferrat, 
E. Haughey, S. Luz, S. Neogi, M. Pathak, J. Petzold, J. Portugal Pereira, P. Vyas, E. Huntley, K. Kissick, M. 
Belkacemi, J. Malley, (eds.)]. In press

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES). 2018. The IPBES 
Regional Assessment Report on Biodiversity and Ecosystem Services for the Americas. IPBES Secretariat. 

International Union for Conservation of Nature  (IUCN) and the United Nations Environmental Programme World 
Conservation Monitoring Centre  (UNEP-WCMC). 2011. The World Database on Protected Areas. UNEP-
WCMC, Cambridge, UK.

Jack, K. 2013. Private Information and the Allocation of Land Use Subsidies in Malawi. American Economic Journal: 
Applied Economics 5(3): 113-135.

Johnston, E., and J.C. Ellison. 2014. Evaluation of Beach Rehabilitation Success, Turners Beach, Tasmania. Journal of 
Coastal Conservation 18: 617-629.

Kirkpatrick, A.J., and L.S. Bennear. 2014. Promoting Clean Energy Investment: An Empirical Analysis of Property 
Assessed Clean Energy. Journal of Environmental Economics and Management 68: 357-375.

https://doi.org/10.1073/pnas.1710465114
https://doi.org/10.1073/pnas.1710465114
https://doi.org/10.1126/science.1244693
https://doi.org/10.1126/science.1244693
https://www.aeaweb.org/articles?id=10.1257/aer.102.2.994
https://www.iadb.org/en/project/PE0233
https://www.iadb.org/en/project/PE0233
https://www.iadb.org/en/project/pe0222
https://www.iadb.org/en/project/pe0222
https://www.iadb.org/en/project/pe0233
https://www.iadb.org/en/project/pe0233
http://idbdocs.iadb.org/wsdocs/getdocument.aspx?docnum=EZSHARE-2051054064-5
https://www.ipcc.ch/site/assets/uploads/2020/11/AR5_all_Poster.pdf
https://www.ipcc.ch/site/assets/uploads/sites/4/2020/02/SPM_Updated-Jan20.pdf
https://www.ipcc.ch/site/assets/uploads/sites/4/2020/02/SPM_Updated-Jan20.pdf
https://www.ipcc.ch/site/assets/uploads/sites/4/2020/02/SPM_Updated-Jan20.pdf
https://doi.org/10.5281/zenodo.3236252
https://doi.org/10.5281/zenodo.3236252
https://www.aeaweb.org/articles?id=10.1257/app.5.3.113
https://link.springer.com/article/10.1007/s11852-014-0334-z
https://doi.org/10.1016/j.jeem.2014.05.001
https://doi.org/10.1016/j.jeem.2014.05.001


W
H

A
T

 W
O

R
K

S
 T

O
 P

R
O

M
O

TE
 F

O
R

ES
T 

EN
V

IR
O

N
M

EN
TA

L 
SU

ST
A

IN
A

B
IL

IT
Y

 A
N

D
 C

LI
M

A
TE

 R
ES

IL
IE

N
C

E 

What Works to Improve Lives? 

46

Kragt, M.E., P.C. Roebeling, and A. Rujis. 2009. Effects of Great Barrier Reef Degradation on Recreational Reef-trip 
Demand: a Contingent Behaviour Approach. Australian Journal of Agricultural and Resource Economics 
53(2): 213-229.

Leisher, C.J.T., M. Sebastiaan, T. Boucher, and L. Reymondin. 2013. Land and Forest Degradation Inside Protected 
Areas in Latin America. Diversity 5: 779-795.

Lippert, A.B. 2014. Spill-overs of a Resource Boom: Evidence from Zambian Copper Mines. Working Paper No. 131. 
University of Oxford.

Liscow, Z.D. 2013. Do Property Rights Promote Investment but Cause Deforestation? Quasi-Experimental Evidence 
from Nicaragua. Journal of Environmental Economics and Management 65(2): 241-261. 

Liu, J., M. Linderman, Z. Ouyang, L. An, J. Yang, and H. Zhang. 2001. Ecological Degradation in Protected Areas: The 
Case of Wolong Nature Reserve for Giant Pandas. Science, 292: 98–101.

Macours, K., D. Stein, L. Salazar, S. Gachot, B. Jacquet, J. Fahsbender, J. Rambao, J. Gignoux, and K. Wright. 2018. 
Technology Transfer to Small Farmers Program (PTTA) in Haiti: Implementation, Evaluation and Lessons 
Learned. Inter-American Development Bank, Washington, DC.

Mahlknecht, J. and E. Pasten Zapata. 2013. Diagnóstico de los recursos hídricos en América Latina. Pearson.

Mahon, R., S. Becken, and H. Rennie. 2013. Evaluating the Business Case for Investment in the Resilience of the Tourism 
Sector of Small Island Developing States: A Background Paper Contributing to the Global Assessment 
Report on Disaster Risk Reduction (GAR) 2013. LEaP Research Report No. 32. Lincoln University.

Mayaux, P., J. Pekel, B. Desclée, F. Donnay, A. Lupi, F. Achard, M. Clerici, C. Bodarts, A. Brink, R. Nasi, and A. Belward. 
2013. State and Evolution of the African Rainforests between 1990 and 2010. Philosophical Transactions of 
the Royal Society B 368(1625): 20120300. 

McCarthy, N. 2014. Climate-smart Agriculture in Latin America: Drawing on Research to Incorporate Technologies to 
Adapt to Climate Change. IDB Technical Note No. 652. Inter-American Development Bank, Washington, DC.

Meier, J., F. Zabel, and W. Mauser. 2018. A Global Approach to Estimate Irrigated Areas: A Comparison between 
Different Data and Statistics. Hydrology and Earth System Sciences 22(2): 1119-1133. 

Millennium Ecosystem Assessment. 2005. Ecosystems and Human Wellbeing: Biodiversity Synthesis. Washington, 
DC: World Resources Institute.

Miranda, J.J., L. Corral, A. Blackman, G. Asner, and E. Lima. Effects of Protected Areas on Forest Cover Change and 
Local Communities: Evidence from the Peruvian Amazon. World Development 78: 288–307.

Mullally, C., and A. Maffioli. 2015. Extension and Matching Grants for Improved Management: An Evaluation of the 
Uruguayan Livestock Program. American Journal of Agricultural Economics 98(1): 333-350. 

Naughton-Treves, L., M.B. Holland, and K. Brandon. 2005. The Role of Protected Areas in Conserving Biodiversity and 
Sustaining Local Livelihoods. Annual Review of Environment and Resources 30: 219-252.

Norden, A., J. Coria, and L. Villalobos. 2015. Evaluation of the Impact of Forest Certification on Environmental 
Outcomes in Sweden. Working Paper. Department of Economics, University of Gothenburg.

https://doi.org/10.1111/j.1467-8489.2007.00444.x
https://doi.org/10.1111/j.1467-8489.2007.00444.x
https://doi.org/10.3390/d5040779
https://doi.org/10.3390/d5040779
https://ideas.repec.org/p/oxf/oxcrwp/131.html
https://doi.org/10.1016/j.jeem.2012.07.001
https://doi.org/10.1016/j.jeem.2012.07.001
https://doi.org/10.1126/science.1058104
https://doi.org/10.1126/science.1058104
http://dx.doi.org/10.18235/0001100
http://dx.doi.org/10.18235/0001100
https://www.academia.edu/3040349/Diagn%C3%B3stico_de_los_recursos_h%C3%ADdricos_en_Am%C3%A9rica_Latina_Diagnostics_of_Latin_American_Water_Resources_
https://hdl.handle.net/10182/5300
https://hdl.handle.net/10182/5300
https://hdl.handle.net/10182/5300
https://doi.org/10.1098/rstb.2012.0300
https://publications.iadb.org/en/climate-smart-agriculture-latin-america-drawing-research-incorporate-technologies-adapt-climate
https://publications.iadb.org/en/climate-smart-agriculture-latin-america-drawing-research-incorporate-technologies-adapt-climate
https://doi.org/10.5194/hess-22-1119-2018
https://doi.org/10.5194/hess-22-1119-2018
https://www.google.com/books/edition/Ecosystems_and_Human_Well_being/E442AgAACAAJ?hl=en
https://doi.org/10.1016/j.worlddev.2015.10.026
https://doi.org/10.1016/j.worlddev.2015.10.026
https://doi.org/10.1093/ajae/aav050
https://doi.org/10.1093/ajae/aav050
https://doi.org/10.1146/annurev.energy.30.050504.164507
https://doi.org/10.1146/annurev.energy.30.050504.164507
https://ideas.repec.org/p/hhs/gunwpe/0657.html
https://ideas.repec.org/p/hhs/gunwpe/0657.html


W
H

A
T

 W
O

R
K

S
 T

O
 P

R
O

M
O

TE
 F

O
R

ES
T 

EN
V

IR
O

N
M

EN
TA

L 
SU

ST
A

IN
A

B
IL

IT
Y

 A
N

D
 C

LI
M

A
TE

 R
ES

IL
IE

N
C

E 

What Works to Improve Lives? 

47

Organisation for Economic Co-operation and Development (OECD). 2012. Water Quality and Agriculture: Meeting 
the Policy Challenge. OECD Studies on Water. OECD, Paris.

Panlasigui, S., J. Rico-Straffon, J. Swenson, C. Loucks, and A. Pfaff. 2015. Early Days in the Certification of Logging 
Concessions: Estimating FSC’s Deforestation Impact in Peru and Cameroon. Duke Environmental and 
Energy Economics Working Paper No. EE 15-05. Nicholas School of the Environment, Duke University, 
Durham, NC.

Pfaff, A., J. Robaldino, E. Lima, C. Sandoval, and L. Herrera. 2014. Governance, Location and Avoided Deforestation 
from Protected Areas: Greater Restrictions Can Have Lower Impact, Due to Differences in Location. World 
Development 55: 7–20. 

Pfaff, A., J. Robaldino, and A. Sanchez-Azofeifa. 2008. Payments for Environmental Services: Empirical Analysis for 
Costa Rica. Working Paper No. SAN 08-05. Terry Sanford Institute for Public Policy, Duke University.

Reboredo, A., E. Bullock, L. Corral, and C. Nolte. 2018. Project Impact Assessment on Deforestation and Forest 
Degradation: Establecimiento Catastral y Consolidación de la Certeza Jurídica en Áreas Protegidas – GU-
L1014. Submitted on September 4 as a final report to the Inter-American Development Bank.

Robalino, J., A. Pfaff, A. Sánchez-Azofeifa, F. Alpízar, C. León, and C. Rodríguez. 2008. Deforestation Impacts of 
Environmental Services Payments: Costa Rica’s PSA Program, 2000–2005. Resources for the Future and 
EfD Working Paper No. DP24. 

Robinson, J.A., R. Torvik, and T. Verdier. 2006. Political Foundations of the Resource Curse. Journal of Development 
Economics 79(2): 447-468. 

Saatchi, S., N.L. Harris, S. Brown, M. Lefsky, E.T.A. Mitchard, W. Salas, B.R. Zutta, W. Buermann, S.L. Lewis, S. Hagen, 
S. Petrova, L. White, M. Silman, and A. Morel. 2011. Benchmark Map of Forest Carbon Stocks in Tropical 
Regions across Three Continents. Proceedings of the National Academy of Sciences 108: 9899-9904.

Sachs, J., E.M. Baillie, W.J. Sutherland, P.R. Armsworth, N. Ash, J. Beddington, T.M. Blackburn, B. Collen, B. Gardiner, 
K.J. Gaston, H. Charles, J. Godfray, R.E. Green, P.H. Harvey, B. House, S. Knapp, N.F. Kümpel, D.W. Macdonald, 
G.M. Mace, J. Mallet, A. Matthews, R.M. May, O. Petchey, A. Purvis, D. Roe, K. Safi, K. Turner, M. Walpole, R. 
Watson, and K.E. Jones. 2009. Biodiversity Conservation and the Millennium Development Goals. Science 
325(5947): 1502-1503.

Salazar, L., J. Aramburu, M. González, and P. Winters. 2015. Food Security and Productivity: Impacts of Technology 
Adoption in Small Subsistence Farmers in Bolivia. IDB Working Paper No. 567. Inter-American Development 
Bank, Washington, DC.

Salazar, L., J. Fahsbender, and N. Kim. 2018. Livestock Transfers, Food Security and Women’s Empowerment: 
Evidence from a Randomized Phased-in Program in Nicaragua. IDB Working Paper No. 00944. Inter-
American Development Bank, Washington, DC.

Salazar, L., and C.A. Lopez. 2017. Unraveling the Threads of Decentralized Community-Based Irrigation Systems in 
Bolivia. IDB Working Paper No. 858. Inter-American Development Bank, Washington, DC.

https://doi.org/10.1787/9789264168060-en
https://doi.org/10.1787/9789264168060-en
https://sites.nicholasinstitute.duke.edu/environmentaleconomics/wp-content/uploads/sites/3/2015/08/WP-EE-15-05-FULL-PDF.pdf
https://sites.nicholasinstitute.duke.edu/environmentaleconomics/wp-content/uploads/sites/3/2015/08/WP-EE-15-05-FULL-PDF.pdf
https://doi.org/10.1016/j.worlddev.2013.01.011
https://doi.org/10.1016/j.worlddev.2013.01.011
https://people.duke.edu/~asp9/files/PSAeffects SAN08-05.pdf
https://people.duke.edu/~asp9/files/PSAeffects SAN08-05.pdf
https://ideas.repec.org/p/rff/dpaper/dp-08-24-efd.html
https://ideas.repec.org/p/rff/dpaper/dp-08-24-efd.html
https://doi.org/10.1016/j.jdeveco.2006.01.008
https://doi.org/10.1073/pnas.1019576108
https://doi.org/10.1073/pnas.1019576108
https://doi.org/10.1126/science.1175035
https://publications.iadb.org/en/food-security-and-productivity-impacts-technology-adoption-small-subsistence-farmers-bolivia
https://publications.iadb.org/en/food-security-and-productivity-impacts-technology-adoption-small-subsistence-farmers-bolivia
http://dx.doi.org/10.18235/0001447
http://dx.doi.org/10.18235/0001447
http://dx.doi.org/10.18235/0001033
http://dx.doi.org/10.18235/0001033


W
H

A
T

 W
O

R
K

S
 T

O
 P

R
O

M
O

TE
 F

O
R

ES
T 

EN
V

IR
O

N
M

EN
TA

L 
SU

ST
A

IN
A

B
IL

IT
Y

 A
N

D
 C

LI
M

A
TE

 R
ES

IL
IE

N
C

E 

What Works to Improve Lives? 

48

Salazar, L., A. Maffioli, J. Aramburu, and M. Agurto Adrianzen. 2016. Estimating the Impacts of a Fruit Fly Eradication 
Program in Peru: A Geographical Regression Discontinuity Approach. IDB Working Paper No. 677. Inter-
American Development Bank, Washington, DC.

Seo, S.N. 2010. A Microeconometric Analysis of Adapting Portfolios to Climate Change: Adoption of Agricultural 
Systems in Latin America. Applied Economic Perspectives and Policy 32(3): 489–514.

Seymour, F., and J. Busch. 2016. Why Forests? Why Now? The Science, Economics, and Politics of Tropical Forests 
and Climate Change. Washington, DC: Center for Global Development. 

Sills, E.O., D. Herrera, A.J. Kirkpatrick A. Brandão, Jr., R. Dickson R., S. Hall, S. Pattanayak, D. Shoch, M. Vedoveto, L. 
Young, and A. Pfaff. 2015. Estimating the Impacts of Local Policy Innovation: The Synthetic Control Method 
Applied to Tropical Deforestation. PLoS ONE 10(7): 1–15.

Sims, K.R.E., J.M. Alix-Garcia. 2017. Parks versus PES: Evaluating Direct and Incentive-based Land Conservation in 
Mexico. Journal of Environmental Economics and Management 86: 8–28.

The Economist. 2003. Gas for Peru v Green Imperialism. August 7.

United Nations Environmental Programme (UNEP). 2010. State of Biodiversity in Latin America and the Caribbean.

Van der Ploeg, F. 2011. Natural Resources: Curse or Blessing? Journal of Economic Literature 49(2): 366–420. 

Van der Werf, G.R., D.C. Morton, R.S. Defries, J.G.J. Olivier, P.S. Kasibhatla, R.B. Jackson, G.J. Collatz, and J.T. Randerson. 
2009. CO2 Emissions from Forest Loss. Nature Geoscience 2(11): 737-738. 

Van Soest, D., T. Turley, P. Christian, E. van der Heijden, and R. Kitessa. 2018. Can Uniform Price Auctions Inform 
the Design of Payments for Ecosystem Services Schemes? Evidence from the Lab and Field. World Bank, 
Washington, DC. 

Verchot, L.V., M. Van Noordwijk, S. Kandji, T. Tomich, C. Ong, A. Albrecht, J. Mackensen, C. Bantilan, K.V. Anupama, 
and C. Palm. 2007. Climate Change: Linking Adaptation and Mitigation through Agroforestry. Mitigation and 
Adaptation Strategies for Global Change 12(5): 901-918.

Wittemyer, G., P. Elsen, W.T. Bean, A. Coleman, O. Burton, and J.S. Brashares. 2008. Accelerated Human Population 
Growth at Protected Area Edges. Science 321(5885): 123-126.

Wong, P.P., I.J. Losada, J.-P. Gattuso, J. Hinkel, A. Khattabi, K.L. McInnes, Y. Saito, and A. Sallenger. 2014. Coastal 
Systems and Low-lying areas. In Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: 
Global and Sectoral Aspects, edited by C.B. Field, V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. 
Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. 
Mastrandrea, and L.L. White. Cambridge, UK: Cambridge University Press.

Wunder, S., A. Angelsen, and B. Belcher. 2014. Forests, Livelihoods, and Conservation: Broadening the Empirical 
Base. World Development 64(S1): S1–S11.

Yamamoto, Y., K. Takeuchi, and T. Shinkuma. 2014. Is There a Price Premium for Certified Wood? Empirical Evidence 
from Log Auction Data in Japan. Forest Policy and Economics 38: 168-172.

https://publications.iadb.org/en/estimating-impacts-fruit-fly-eradication-program-peru-geographical-regression-discontinuity
https://publications.iadb.org/en/estimating-impacts-fruit-fly-eradication-program-peru-geographical-regression-discontinuity
https://doi.org/10.1093/aepp/ppq013
https://doi.org/10.1093/aepp/ppq013
https://www.cgdev.org/publication/why-forests-why-now-science-economics-and-politics-tropical-forests-and-climate-change
https://www.cgdev.org/publication/why-forests-why-now-science-economics-and-politics-tropical-forests-and-climate-change
https://doi.org/10.1016/j.jeem.2016.11.010
https://doi.org/10.1016/j.jeem.2016.11.010
https://doi.org/10.1016/j.jeem.2016.11.010
https://doi.org/10.1016/j.jeem.2016.11.010
https://www.economist.com/the-americas/2003/08/07/gas-for-peru-v-green-imperialism
http://www2.ecolex.org/server2neu.php/libcat/docs/LI/MON-091096.pdf
https://www.aeaweb.org/articles?id=10.1257/jel.49.2.366
https://www.nature.com/articles/ngeo671
https://www.researchgate.net/profile/Rahel-Kitessa/publication/345677254_Can_Uniform_Price_Auctions_inform_the_design_of_Payments_for_Ecosystem_Services_schemes_Evidence_from_the_lab_and_field/links/5faa944c92851cd8c632f349/Can-Uniform-Price-Auctions-inform-the-design-of-Payments-for-Ecosystem-Services-schemes-Evidence-from-the-lab-and-field.pdf
https://www.researchgate.net/profile/Rahel-Kitessa/publication/345677254_Can_Uniform_Price_Auctions_inform_the_design_of_Payments_for_Ecosystem_Services_schemes_Evidence_from_the_lab_and_field/links/5faa944c92851cd8c632f349/Can-Uniform-Price-Auctions-inform-the-design-of-Payments-for-Ecosystem-Services-schemes-Evidence-from-the-lab-and-field.pdf
https://link.springer.com/article/10.1007/s11027-007-9105-6
https://www.science.org/doi/abs/10.1126/science.1158900
https://www.science.org/doi/abs/10.1126/science.1158900
https://www.researchgate.net/publication/267506752_Coastal_systems_and_low-lying_areas
https://www.researchgate.net/publication/267506752_Coastal_systems_and_low-lying_areas
https://doi.org/10.1016/j.worlddev.2014.03.007
https://doi.org/10.1016/j.worlddev.2014.03.007
https://doi.org/10.1016/j.forpol.2013.07.002
https://doi.org/10.1016/j.forpol.2013.07.002



	_Hlk37250767
	_Hlk37773934
	_Hlk40279830
	_Hlk54546958
	_Hlk512596855
	_Hlk54612889
	_Hlk512525391
	_Hlk40787188
	_Hlk40787256
	_Hlk40787432

