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Abstract
International funding is increasingly important in supporting conservation in
mega-biodiverse countries. However, it remains unclear which donors invest in
which conservation objectives and where, making it difficult to identify gaps
and key actors to influence. Here we identified 1947 foreign-aided conserva-
tion projects in South America’s major deforestation frontiers and summarized
their objectives and interventions over time and space.We found that conserving
nature for its own sake and for ecosystem services remained key objectives, but
the types of interventions varied considerably over time. Geographically, inter-
national conservation prioritizedmoist forests over drier biomes, despite equally
high deforestation risk. Different donor groups emphasized specific objectives
and interventions that reflected socioecological links (e.g., bird migration, colo-
nial history) between donating and receiving regions, as well as the donors’ val-
ues (e.g., iconic/endangered species, human rights). These telecoupled patterns
provide both opportunities and barriers for conservation and have implications
for conservation prioritization strategies.
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1 INTRODUCTION

Despite being essential to achieving the UN Sustainable
DevelopmentGoals, biodiversity and itsmultiple contribu-
tions to people have recently declined drastically (IPBES,
2019). This decline has triggered widespread and varied
conservation responses (Adams, 2019; Mace, 2014). While
conservation has initially been local and within individ-
ual countries, international initiatives spanning across
nations have become increasingly important (Boillat et al.,
2018; Kuemmerle et al., 2019; Miller, 2014). International
conservation funding spent from developed to develop-
ing countries now roughly matches domestic conservation
spending of developing countries (Waldron et al., 2013),
with more funding to be mobilized for post-2020 conser-
vation plans (Deutz et al., 2020). It is therefore impor-
tant to understand where such international conservation
interests and funding has focused on, what the rationales
behind funding decisions are (i.e., areas to invest, conser-
vation objectives, and envisioned interventions), and how
conservation funding could be better channeled to regions
in need.
National-level analyses found that international conser-

vation investments were linked to biodiversity value, envi-
ronmental and development needs, and governance and
political factors of the receiving countries (Miller, 2014;
Miller et al., 2013; Reed et al., 2020). However, our under-
standing of the spatial–temporal patterns of international
conservation interests remains partial in at least three
aspects. First, while existing studies often emphasized con-
servation funding’s response to and impacts on biodiver-
sity loss or deforestation (Bare et al., 2015; Miller et al.,
2013; Reed et al., 2020), conservation efforts have diversi-
fied considerably over time to encompass a wide range of
objectives, such as ecosystem services, sustainable liveli-
hoods, or Indigenous rights (Pizarro Gariazzo, 2012; Mace,
2014). Second, previous analyses have focused on fund-
ing distribution at the national or ecoregion level (Cas-
tro & Locker, 2000; Miller et al., 2013; Strelneck & Vilela,
2017), or within certain types of interventions, such as
Protected Areas or REDD+ (de Oliveira & Bernard, 2017;
Skutsch & Turnhout, 2018). Existing work thus, falls short
of understanding the distribution of international fund-
ing at scales that match conservation objectives. Finally,
while often described and analyzed as “global responses,”
international conservation responses to biodiversity loss
or environmental degradation in one place often origi-
nate from certain distant places with their own social–
ecological characteristics, including values and interest of
actors, or access to information (Kuemmerle et al., 2019).
Such relations between the origin and target places of
conservation funding are an example of “telecouplings”

(Hull & Liu, 2018; Kuemmerle et al., 2019). Understand-
ing telecouplings can help contextualize donor motivation
and preferences, and to identify the key actors to influ-
ence. Overall, a higher thematic and spatial resolution
and consideration of donor–recipient relations would pro-
vide a better understanding of international conservation
funding.
Specifically, we explore howmultiple donors collectively

shape the international conservation funding landscape in
four South American countries that overlap major defor-
estation frontiers. We ask:

1. What are the trends in conservation donors, objec-
tives, and interventions related to foreign conservation
funding committed to South America’s deforestation
regions?

2. What are the geographic patterns of this conservation
funding by objectives, interventions, and donor origins?

3. How does the emphasis on different objectives, inter-
ventions, and areas differ among donor origins?

2 MATERIALS ANDMETHODS

2.1 Study area

Our study focused on the South America biomes facing
major commodity deforestation in the past decades (Curtis
et al., 2018) (Figure S1). These tropical forests and savan-
nas host high biodiversity (Jenkins et al., 2013) and large
amounts of carbon (Avitabile et al., 2016). Indigenous and
local communities also critically depend on these ecosys-
tems (Schwartzman Gasparri, 2016; Stephan et al., 2013).
The regions share a similar social–ecological and his-
torical setting (e.g., long colonial history, state-supported
agricultural expansion, land speculation, illegal deforesta-
tion [Mares, 1986; Hecht & Cockburn, 2010; Schwartzman
et al., 2010; Gasparri, 2016; Oliveira & Hecht, 2016; Piquer-
Rodríguez et al., 2018]). Likewise, the impacts of defor-
estation on biodiversity, carbon emissions, and local liveli-
hoods are present across the region. Despite these simi-
larities, different subregions have attracted varied levels
of international conservation interests: the Amazon basin
has received 2.57 billion USD in funding between 2003
and 2015 (de La Mata & Riega-Campos, 2014; Strelneck
& Vilela, 2017), mainly from bilateral donors (Strelneck
& Vilela, 2017), while the Gran Chaco has been compar-
atively neglected (Kuemmerle et al., 2017). Moreover, it
remains unclear how conservation objectives related to
funding flows have changed over time and how funding is
distributed within regions (Hecht & Cockburn, 2010; Strel-
neck & Vilela, 2017).
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2.2 Database of international
conservation funding

We used data on bilateral and multilateral public fund-
ing for conservation-related projects to approximate inter-
national conservation interest. We extracted data from
AidData’s Core Research Release (v3.1), which com-
piles project-level development aid committed by 96
donors (sovereign countries and international institutions)
between 1947 and 2013 (AidData, 2017; Tierney et al., 2011).
We restricted the search to funding received by Argentina,
Bolivia, Brazil, Paraguay, or recorded as sent to the South
American Region, and queried the database with a list of
conservation-relevant keywords (and translations) related
to biodiversity and ecosystem services, as well as Indige-
nous land rights, considering the role of Indigenous stew-
ardship in conservation (Garnett et al., 2018; Miller et al.,
2013) (Table S1). This search yielded 6355 records. By
reviewing the project titles and descriptions, we selected
projects that supported one or more of the four countries
and that suggested biodiversity conservation as either an
objective, approach, or outcome (see Supporting Informa-
tion). This yielded 1947 records from 33 bilateral andmulti-
lateral donors between 1975 and 2013, which composed the
dataset for our analyses.

2.3 Establishment of the geospatial and
thematic database of conservation funding

Based on the project titles and descriptions, we inductively
coded 42 objectives (e.g., general biodiversity, species,
carbon/climate, freshwater, Indigenous rights, etc.), then
grouped the objectives into six categories: conservation of
nature itself (Conservation), conservation and sustainable
use of ecosystem services (Ecosystem Services), improv-
ing production/productivity (Production), development
(Development), land and human rights (Rights), and gen-
eral conservation/environment/sustainability (General).
Similarly, we identified 58 interventions in nine categories:
area-based governance (AreaProtection), management of
land and resources (Management), sustainable use and
activities (Activities), incentives (Incentives), interventions
focusing on environmental and Indigenous rights (Rights),
enabling conditions and empowerment (Enabling), inclu-
siveness and transparency of decision-making process
(Process), improving science, knowledge, and data (Data),
and other general/unspecified interventions (General) (see
Supporting Information for the full list of objectives and
interventions and the categorization).
Based on the description of the projects’ areas of inter-

est, we categorized nine types of areas: Protected Areas
(PA), administrative units (Admin), Habitat, hydrologi-

cally defined regions (Hydro; e.g., basins, river deltas),
ecologically defined regions (Eco, e.g., ecoregions, ecosys-
tems), zoning units (Zoning), Indigenous people and
Indigenous lands (ILs), other types of area-based gover-
nance (Other), and unknown/undefined areas (Unknown).
When possible, we linked the projects with the geographic
boundaries of these areas of interest, to further map the
spatial distribution of international conservation inter-
est by objectives, interventions, and donor origins. A full
description of the mapping process is provided in the Sup-
porting Information.Wewere able tomap the area of inter-
est of 1160 projects and focused the spatial analysis within
the tropical forest, shrublands, and savanna biomes of the
four countries (Figure S1).

2.4 Analyzing patterns of international
conservation funding

To assess trends over time, we calculated the percent-
age of projects that mentioned each category of objec-
tives and interventions annually. For geographic patterns,
we summed the total number of projects, the number of
donors, and the amount of funding/km2 potentially target-
ing a given area of interest. We then mapped the number
and percentage of projects of some major themes of objec-
tives (Biodiversity and Species under the Conservation cate-
gory;Climate/Carbon andWater underEcosystem Services)
and interventions (Ecological Production and Restoration
under Activities) as well as from different major donors
(see Supplemental methods). We further linked the objec-
tive and intervention categories with the type of areas.
To compare donor interests, we assessed the number of
projects by donors (grouped by the origin of donors) within
each objective category, intervention category, and major
objective and intervention themes mentioned above. We
then combined donor preferences with the trends and geo-
graphical distribution to discuss telecoupled patterns.

3 RESULTS

3.1 National-level trends

The number and percentage of conservation-related
projects increased from 10 projects (1% of all foreign aid
projects) per year in 1990 to 130–245 projects (3.6–4.6%)
per year in the early 2010s (Figure S2). Multilateral donors
funded about 20% of the projects in the 1990s, and ∼10%
in the 2000s, as bilateral donors became more active
(Figure 1a). Recipient-wise, Brazil and Bolivia hosted
most internationally funded projects, while the share of
such projects in Argentina increased, especially after 2000
(Figure 1b).
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F IGURE 1 The proportion of projects per year categorized by (a) donors, (b) recipients, (c) objectives, and (d) interventions. Note:
Percentages in (c) and (d) can be >100% as one project may mention multiple objectives or interventions

Conservation andEcosystemServiceswere themostmen-
tioned objective categories (40–50% projects annually)
(Figure 1c). Objectives under the Development and Rights
categories were mentioned by more projects after 2003
(+20–30% annually). In contrast, Production became less
popular, dropping from about 30–5% per year. Among
interventions (Figure 1d), Enabling, Activities, Data, and
land/resources Management received the most support,
while right-related interventions (Rights) were mostly
neglected. Interest in area-based protection (AreaProtec-
tion) fluctuated, with a recent downward trend. Incentive-
based approaches increased recently.

3.2 Geographic patterns

The Amazon region in Brazil attracted the most donor
attention, receiving funding from 16 or more donors out of
33 in total (Figure 2a). Other hotspots with high numbers
of donors included the Bolivian Yungas and the Atlantic
Forest in Brazil. Fewer donors funded conservation-related
projects in dry forests and savannas across all countries.
We observed no clear tendency toward targeting or avoid-
ing commodity-driven deforestation. Many projects also

focused on the Bolivian Yungas and the Brazilian Ama-
zon, particularly protected areas/Indigenous lands in the
region (Figure 2b). The distribution of funding also showed
a general focus on these hotspots, but considerable fund-
ing also went to the Pantanal ecoregion and some Brazil-
ian states (Acre, Rondônia, Tocantins, Ceará, and Santa
Catarina) through large multilateral development projects
(Figure 2c).
The Andes and Amazon regions received more projects

that considered Development and Rights as objectives,
while funding in the Cerrado and Paraguay focusedmainly
on nature Conservation and Ecosystem Services, but rarely
on Development objectives (Figures 3a and S4a). Inter-
ventions focused on Enabling were supported mainly
in emerging deforestation frontiers, while interventions
related to Activities tended to be in already heavily trans-
formed areas. Interventions related to Rights occurred
mainly in northern Bolivia (Figures 3b and S4b). Geo-
graphic patterns also differed between Conservation objec-
tives emphasizing biodiversity versus species, between
Ecosystem Services objectives emphasizing climate/carbon
versus water, and between Activities promoting ecologi-
cal production versus restoration approaches (Figures 3c
and S4c). Finally, while most donors focused on the



QIN et al. 5 of 10

F IGURE 2 International conservation interest in the study area indicated by (a) number of donors, (b) number of projects; (c)
USD/km2, from 1980 to 2013, with additional spatial references showing (a) tropical and subtropical moist broadleaf forest biome (light gray
line shaded area) and regions experiencing mainly commodity-driven deforestation (black line shaded area); (b) terrestrial protected areas
[including Indigenous lands meeting PA standards] (polygons with light-gray boundaries); and (c) administrative boundaries of states and
provinces (thin white lines). Data sources: WWF (biomes), Curtis 2018 (drivers of deforestation), UNEP-WCMC (World Database of Protected
Areas), and GADM (administrative boundaries)

F IGURE 3 The relative importance of different (a) objectives (by category), (b) intervention (by category), (c) themes, and from (d)
different donors. The colors indicate the percentages of projects mentioning certain objectives/interventions/themes or from a given donor,
comparing to the total number of projects expressing interest covering the map location
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F IGURE 4 The connection between (a) the objectives and (b) interventions and the types of areas targeted by international funding.
The width of the flow indicates the number of projects mentioning both the objectives/intervention and the type of area. Note: The total count
of project shown in the graph is larger than the sample size (1947) as one project can mention multiple objectives/interventions/types of area

Brazilian Amazon, Spain primarily funded projects in
Bolivia, Argentina, and Paraguay, and the United States
funded over 50% of the projects in Paraguay. Global
Environmental Facility (GEF) funded projects were more
evenly distributed, filling the gap of bilateral funding in
drier biomes (Figures 3d and S4d).
International funding saw PAs mainly as places for

reaching Conservation objectives, as well as Ecosystem Ser-
vices and Development objectives (Figure 4a). Projects sup-
porting Indigenous people and their lands were mostly for
Rights and Development objectives. Zoning units were the
least mentioned type of area. A variety of interventions
were mentioned with each area type (Figure 4b). PAs were
mostly mentioned when area-based protection were pro-
moted. Indigenous lands were sometimes mentioned as
the means of conservation (Area-based), but more often
as project areas for enabling, land/resource management,
sustainable use and activities, and rights interventions.
Note that area categorizations can overlap spatially; hence,
this categorization reflects the kinds of system boundaries
that are seen relevant when focusing on certain objectives
and interventions.

3.3 Donor’s interest in different
objectives and interventions

Different donors lead on different thematic interests
(Figure 5). North American donors focused primarily
on Conservation objectives (n = 352 projects; 76% of
projects from North American donors), especially for spe-
cific species groups (Species) (94; 20%), with migratory
birds being the main target (51; 11%). Species conserva-

tion was the sole objective of the only Western Asian
donor (United Arab Emirates, 24, 100%). Western Euro-
pean countries’ interest in Conservation (327; 50% of West-
ern Europe funded projects) emphasized general biodi-
versity (208; 33%) more than species (13; 2%). They also
focused on Ecosystem Services (248; 38%), especially those
provided by forests (101; 16%) or related to carbon/climate
(59; 9%). Southern Europe focused more on Development
objectives (156; 39% of Southern Europe-funded projects),
and Activities interventions (133; 33%). Northern Europe
showed a strong commitment to Indigenous and local
community rights (Rights) in both objectives (85; 45%
of Northern Europe-funded projects) and interventions
(13; 7.3%). Multilateral institutions provided above-average
support to protected areas and other area-based conserva-
tion approaches (AreaProtection) (46; 26.6%ofmultilateral-
funded project). Different group of donors also show dis-
tinct combinations between the objectives and interven-
tions, and the types of areas they target (Figure S5).

4 DISCUSSION

Our study focused on the initial steps of the funding flow—
when funding is committed—to show where funding was
intended to flow to and for which objectives and inter-
ventions. The results contribute insights to the geography
of international funding in South America’s deforestation
frontiers, providing the first detailed map of where and
what international conservation funding has been target-
ing. We also unraveled the interest of donors from dif-
ferent origins, which allowed us to identify the linkages
and motivations connecting the donating and receiving
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F IGURE 5 Count of projects from each donor region distributed across (a) objective categories, (b) intervention categories, and (c)
themes

social–ecological systems, to identify opportunities and
obstacles for financing conservation.
Intrinsic values and ecosystem services remain the pri-

mary motivation for international conservation donors.
The growing emphasis of international funding on rights
and development in our study area echoes the narra-
tive shift in global conservation research and policy from
“nature for itself” and “nature for people” toward “people
and nature” (Mace, 2014), although rights-related projects
remain in the minority, mirroring global patterns (RFN,
2021). Foreign donors’ interest in different interventions
varied more considerably over time, with investments in
certain interventions waxing and waning, likely in rela-
tion to domestic political opportunities (Radeloff et al.,
2013). In line with global trends (Wunder et al., 2018), our
analysis also showed an emerging interest in using incen-
tive and supply-chain approaches for conservation in the
region. More generally, profiles of donor interests illus-
trated pluralistic views on what matters and what works
(Pascual et al., 2021), even within the mainly western
donors, which underscores the need for further analysis
to identify and resolve the potential mismatches between
international interests and domestic/local needs in places
receiving funding. Combining with more accurate track-
ing and reporting of funding flows, network analyses of
financing, implementing, and receiving agencies can fur-
ther shed light on how actors interact to shape each other’s
preference and the funding distribution.
Assessments of international conservation funding

to-date have focused on national-scale data (Miller, 2014;
Reed et al., 2020), and here we provide the fine-scale anal-

ysis of the geographical pattern of international conserva-
tion interest. This revealed amajor bias toward rainforests,
while dry forests and savannas receivedmuch less funding
from international donors across the world, despite high
pressure from commodity-driven deforestation (Curtis
et al., 2018). Importantly, the lack of interest in dry forests
and savannas is primarily in conservation projects aimed
at ecosystem services or development objectives (Fig-
ures 3a and S3a), possibly due to knowledge gaps on the
importance of dry forests for livelihoods and other ecosys-
tem services (Blackie et al., 2014). It was less the case for
species-level conservation (Figures 3c and S3c), as many
endangered species and migratory birds (also) depend
on drier forests and savannas (Somveille et al., 2013). In
contrast, the Amazon and Andes—wheremost recognized
Indigenous lands are located (LandMark, 2020)—received
funding for multiple converging objectives including
conserving nature, sustainable use of resources, human
development, and rights. This contrast indicates that
Indigenous and community lands—especially those not
recognized by government yet—in tropical dry forests and
savannas might have been particularly lacking support.
Donors’ preferences showed a combination of common

global interest (e.g., in conserving biodiversity and for-
est) and conservation telelcouplings (i.e., specific com-
binations of distant donors, objectives, and target areas)
(Kuemmerle et al., 2019). Some telecouplings can be
explained by biophysical connections. For instance, migra-
tory birds were the objective of 10% of projects funded
by North American donors but were not mentioned as
a conservation objective by donors from other regions
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of the world. Social and cultural ties are also important,
as Spain primarily supported projects in former Spanish
colonies, while other donors focused on Brazil (Figure 3d).
Similar pattern was also observed in sub-Saharan Africa,
where conservation NGOs tended to work in countries
speaking the same language (Brockington & Scholfield,
2010). Finally, some linkages reflect donors’ value pref-
erences, such as the US’s and UAE’s support for iconic
and endangered species, hence for certain habitats, or
Northern Europe’s emphasis on Indigenous rights, hence
on Indigenous people and their lands. These patterns
suggest that bilateral donor preferences can potentially
be explained by biophysical and socioeconomic linkages,
beyond political, or economic motivations as previously
mentioned in development aid (Biscaye et al., 2017). Tele-
couplings may also explain overlooked regions or con-
servation issues. For instance, the lack of media cover-
age, and hence interest, in Europe, for certain regions
(Mempel & Corbera, 2021) might contribute to the lack
of bilateral conservation support in the Cerrado and Gran
Chaco, despite rapid forest loss and land conflicts in these
regions.
Our findings may encourage donors to reflect on their

revealed biases (e.g., the remaining low consideration of
rights and the neglected tropical dry forests and savannas),
and support recipients navigating and shaping the donor
preferences and leveraging the telecouplings to meet local
conservation needs. The improved thematic and spatial
resolution of intentional conservation interests can facil-
itate analyzing funding coverage and impacts in perspec-
tive with their claimed goals, and at a scale more relevant
to conservation prioritization and outcomes. By moving
beyond generalized perspectives on international funding,
we can address the challenges and leverage the potentials
of conservation telecouplings for more effective conserva-
tion.
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