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Abstract: Several international conservation organizations have recently produced global priority maps to
guide conservation activities and spending in their own and other conservation organizations. Surprisingly, it
is not possible to directly evaluate the relationship between priorities and spending within a given organization
because none of the organizations with global priority models tracks how they spend their money relative
to their priorities. We were able, however, to evaluate the spending patterns of five other large biodiversity
conservation organizations without their own published global priority models and investigate the potential
influence of priority models on this spending. On average, countries with priority areas received greater
conservation investment; global prioritization systems, however, explained between only 2 and 32% of the
US$1.5 billion spent in 2002, depending on whether the United States was removed from analyses and whether
conservation spending was adjusted by the per capita gross domestic product within each country. We also
found little overlap in the spending patterns of the five conservation organizations evaluated, suggesting
that informal coordination or segregation of effort may be occurring. Our results also highlight a number of
potential gaps and mismatches in how limited conservation funds are spent and provide the first audit of
global conservation spending patterns. More explicit presentation of conservation priorities by organizations
currently without priority models and better tracking of spending by those with published priorities are clearly
needed to help make future conservation activities as efficient as possible.
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Brechas e Incongruencias entre Prioridades y Gasto de Conservación Global

Resumen: Recientemente, varias organizaciones internacionales de conservación han producido mapas de
prioridades mundiales para guiar a las actividades y gastos de conservación en sus propias, y otras, organiza-
ciones de conservación. Sorprendentemente, no es posible evaluar la relación entre prioridades y gastos en una
determinada organización porque ninguna de las organizaciones con modelos de prioridades globales tiene
registro del gasto de su dinero en relación con las prioridades. Sin embargo, pudimos evaluar los patrones de
gastos de cinco importantes organizaciones de conservación de la biodiversidad que no han publicado sus
modelos de prioridades globales e investigamos la potencial influencia de los modelos de prioridades sobre
los gastos. En promedio, los paı́ses con áreas prioritarias recibieron mayor inversión en conservación; sin
embargo, los sistemas de prioridades globales sólo explicaron entre 2 y 32% de $1.5 billones gastados en 2002,
dependiendo si los Estados Unidos eran removidos del análisis y si el gasto en conservación era ajustado por
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Table 1. Patterns of spending by five conservation organizations (The Nature Conservancy, Wildlife Conservation Society, World Conservation
Society, World Bank, and Global Environment Facility) compared with different prioritization models (WWF, World Wide Fund for Nature; CI,
Conservation International; BI, Birdlife International).∗

Absolute dollars

Priority model priority no priority ratio F R2 p

All countries (n = 251)
consensus $19,651,844.00 $1,230,566.00 16.0 5.39 0.02 0.021
WWF $8,912,085.00 $917,077.10 9.7 16.53 0.06 <0.0001
CI $10,549,973.00 $1,044,887.00 10.1 5.45 0.02 0.020
BI $11,496,905.00 $927,423.10 12.4 3.95 0.02 0.048

Without U.S.A. (n = 250)
consensus $7,759,105.00 $1,230,566.00 6.3 78.58 0.24 <0.0001
WWF $4,054,360.00 $917,077.10 4.4 81.90 0.25 <0.0001
CI $4,625,754.00 $1,044,887.00 4.4 119.00 0.32 <0.0001
BI $5,070,140.00 $927,423.10 5.5 109.80 0.31 <0.0001

Gross-domestic-product-adjusted dollars

priority no priority ratio F R2 p

All countries (n = 226)
consensus $2,916.69 $801.69 3.6 12.95 0.05 <0.0001
WWF $1,724.14 $692.90 2.5 18.53 0.08 <0.0001
CI $1,879.58 $808.41 2.3 17.38 0.07 <0.0001
BI $2,294.12 $485.70 4.7 13.77 0.06 <0.0001

Without U.S.A. (n = 225)
consensus $2,622.63 $801.69 3.3 11.92 0.05 0.001
WWF $1,596.60 $692.90 2.3 12.52 0.05 <0.0001
CI $1,721.46 $808.41 2.1 17.19 0.07 <0.0001
BI $2,126.92 $485.70 4.4 14.29 0.06 <0.0001

Per-capita-national-income-adjusted dollars

priority no priority ratio F R2 p

All countries (n = 190)
consensus $11,376.77 $3,868.35 2.9 6.20 0.04 0.014
WWF $7,509.08 $2,246.34 3.3 9.18 0.05 0.003
CI $7,354.15 $4,781.15 1.5 9.51 0.06 0.002
BI $9,568.71 $2,321.38 4.1 9.18 0.05 0.003

Without U.S.A. (n = 189)
consensus $11,176.63 $3,868.35 2.9 5.87 0.04 0.016
WWF $7,395.35 $2,246.34 3.3 8.25 0.05 0.005
CI $7,198.26 $4,781.15 1.5 9.17 0.05 0.003
BI $9,706.10 $2,321.38 4.2 8.25 0.05 0.005

�Priority and no priority columns represent the average amount of money spent in countries with and without priority area; ratios compare
these two values. All entries in ratio column are p < 0.0001 for Mann-Whitney U test of difference between priority and no priority spending.
The F, R2, and p values are for regression analyses comparing spending and priority area for each country (data not reported).

excluded from analyses, and when using any of the three
individual priority models (Table 1). Substantial amounts
were spent in countries without priority area, however
(consensus: 16% in 85 countries, 33% with U.S. excluded;
WWF: 6% in 28 countries, 12% with U.S. excluded; CI: 9%
in 51 countries, 18% with U.S.A. excluded; BI: 8.5% in 51
countries, 17% with U.S.A. excluded), and no money was
spent in many countries containing priority area (consen-
sus: 10 countries; WWF: 46 countries; CI: 41 countries;
BI: 29 countries). We were unable to test whether WWF,
CI, and BI spent money according to their own priority
models because, as noted in the Methods, these organi-
zations currently do not track spending in a way that can
be directly compared to their priorities. Although this sit-

uation is surprising, CI and WWF are working to improve
their systems, and public access to the resulting data will
create new opportunities to evaluate the utility and effec-
tiveness of conservation priorities.

Correlations between the amount of area within coun-
tries classified by different priority models as high priority
showed fairly strong overlap (Table 2), indicating general
consensus on the relative amounts of different parts of the
world most in need of protection. Correlations between
the spending patterns of the five conservation organiza-
tions with spending data, on the other hand, showed little
overlap (Table 2), suggesting that whether unintention-
ally or by design each organization focuses their spending
on nonoverlapping regions of the world.
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Table 2. Pearson correlation coefficients (r) for spending per country
for pairs of conservation organizations and the amount of priority
area identified by different priority models.∗

Spending per country

WCS TNC IUCN GEF WB

WCS 1.00 0.96 0.23 0.07 0.04
TNC 1.00 0.23 �0.01 0.02
IUCN 1.00 0.19 0.07
GEF 1.00 0.28
WB 1.00

Amount of priority area

WWF CI BI consensus

WWF 1.00 0.56 0.64 0.54
CI 1.00 0.85 0.88
BI 1.00 0.94
consensus 1.00
�Abbreviations: WCS, Wildlife Conservation Society; TNC, The Nature
Conservancy; IUCN, World Conservation Union; GEF, Global
Environment Facility; WB, World Bank; WWF, World Wildlife Fund;
CI, Conservation International; BI, Birdlife International;
Consensus, three-way overlap of WWF, CI, and BI. The high
correlation between WCS and TNC in spending is driven by both
organizations spending most of their money in the United States.

Multiple regression analyses showed that with all eight
factors included (see Methods), 56% of country-level
spending patterns could be explained (df = 7,242; F =
44.23; p < 0.001; R2 = 0.56). However, all two-way over-
lap model variables had coefficient values equal to 0, so
these terms dropped out, leaving only the individual mod-
els (WWF, CI, and BI) and the consensus model as impor-

Figure 2. Country-level conservation
spending versus total size of
consensus priority area (overlap of
three priority models). Axes are
log(x + 1) transformed so that data
near the origin are more
distinguishable, but regression
statistics were calculated on
untransformed values (Table 1). The
line is the regression line for
transformed data. (a) Consensus
area versus total money spent in
each country and (b) consensus
area versus total gross-domestic-
product(GDP)-adjusted money
spent. Several points are identified
by two-letter country codes: US,
United States; CH, China; MX,
Mexico; BR, Brazil; IN, India; ID,
Indonesia; AS, Australia; NZ, New
Zealand; ZI, Zimbabwe; KE, Kenya;
MA, Madagascar; and FJ, Fiji.

tant explanatory factors. With only these four variables
included in the multiple regression model, 37% of the
variation in country-level spending could be explained
(df = 3,246; F = 49.14; p < 0.001; R2 = 0.37).

Linear regression analyses of individual priority models
and country-level spending showed that although spend-
ing in a country was significantly correlated with the
amount of priority area in the country, the strength of
the overall relationship was weak (R2 � 0.06 for all pri-
ority models; Table 1, Fig. 2). In particular, conserva-
tion spending was relatively high in China, India, Mex-
ico, and the United States given the amount of priority
area in those countries (only the United States when us-
ing WWF’s priority model), whereas spending was rela-
tively low in Australia (consensus, WWF, and BI priority
models), Brazil (consensus and CI), Indonesia (consen-
sus), Russia (WWF), Canada (WWF), and Peru (consen-
sus; Figs. 2a & 3a). With the United States removed from
analyses, priority models explained between one-quarter
(consensus, WWF) and one-third (CI, BI) of the variation
in spending, but when using GDP-adjusted dollars spent
(with or without the U.S.A.—it is no longer an outlier
point), explanatory power remained low (Table 1).

Only 48% of all countries had GDP-adjusted spending
that was within 50% of the expected amount given the
amount of consensus priority area within the country
(46% for unadjusted spending; see Methods for how these
values were calculated). Results were similar when using
the other priority models (WWF: 40%; CI: 41%; BI: 42%).
These results included the many countries with no pri-
ority area and no spending (consensus: n = 104; WWF:
n = 68; CI: n = 73; BI: n = 83). Interestingly, Tanzania
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Figure 3. Mismatch values (akin to residuals; see
Methods) in global conservation spending: (a) raw
data used for analyses and (b)
gross-domestic-product(GDP)-adjusted spending
within each country used for analyses. Countries are
shaded by the standard deviation from the mean in
mismatch value based on GDP-adjusted dollars spent
in each country. Reds indicate when spending was
higher than it should have been given the total
amount of consensus area, and blues indicate when
spending was too low.

had the highest GDP-adjusted spending (Figs. 2b & 3b),
reflecting the fact that the GDP in many countries (par-
ticularly in Africa and the Middle East) is so low that even
modest expenditures in these countries can appear to be
high relative to the amount of priority conservation areas.

Discussion

Although existing priority models (e.g., hotspots, Global
200) combine biological values and threat information
to describe compelling foundations for conservation ac-

tion, getting the money to follow such priorities is a chal-
lenge. Our analyses are the first to explicitly and quanti-
tatively track where international conservation organiza-
tional spending takes place and how the money is spent
relative to priorities. We found important gaps and mis-
matches in how conservation spending is allocated. Coun-
tries that appear underfunded with respect to current
priorities, such as Brazil, Indonesia, Australia, and Peru,
should probably receive more attention. It is encouraging
that overall spending is predominantly in countries con-
taining priority area (Table 1), and even that this spending
appears to be coordinated across organizations (Table 2),
but our results indicate that global priority models are
having little effect on how money is distributed among
countries containing high-priority area (see low R2 values
in Table 1). Even under the most optimistic interpretation
of our results there remains much room for improvement
in coordinating spending and conservation goals.

Our analyses provide an important first step in under-
standing the role of biological and threat-based priorities
in driving conservation spending, but they do not account
for the many other important factors that are likely to
influence spending patterns. In particular, the actual al-
location of conservation funds is likely to be influenced
by multiple factors beyond published geographic priori-
ties, including donor wishes, historical relationships, in-
country spending by other organizations or government
agencies, geographic specialization by organizations, po-
litical stability, and opportunity. For example, developed
countries are largely ineligible for funding from GEF or
the World Bank, and countries with great political insta-
bility are not likely to be targeted for conservation spend-
ing (Smith et al. 2003). Furthermore, some organizations
are explicit about not working in some regions of the
world (e.g., TNC does not work in Africa). At least 3 of
the 10 gaps in conservation spending with respect to the
consensus model, when a country that contains consen-
sus priority area receives no money, in fact, can partly
be explained by such factors (Australia, New Zealand,
and Spain are all ineligible for funding from the World
Bank and GEF, but could, in theory, receive funding from
TNC, IUCN, or WCS). Finally, many conservation organi-
zations may be acting strategically in allocating conserva-
tion money to avoid spending where other organizations
work. Such approaches to the allocation of conservation
money are understandable and expected (Kareiva & Mar-
vier 2003; O’Connor et al. 2003). Inclusion of such factors
in future analyses is warranted, but our analyses indicate
that biological factors are having little to no influence
on spending patterns, a situation that is unlikely to be
optimal.

Regardless of one’s preferred set of explanatory vari-
ables (biological, social, economic), it is still of great value
to know where conservation monies are being spent rel-
ative to conservation priorities. This information is essen-
tial for understanding the value of the ubiquitous planning
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