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This is the first study to explore the key drivers of protected area effectiveness using global
data. We find that protected area effectiveness vary significantly by region and income group. Our
study provides guidance for future conservation policy that targets global increase in protected
areas.

Protected areas are an important global conservation policy tool that can
help preserve forests, species and ecosystems but only if they are effective In avoiding
deforestation. We evaluate the effectiveness of global protected areas established between 2000 and
2012 in avoiding deforestation using quasi-experimental methods. We find that 86,062 sq. km. of
deforestation was avoided globally on account of protected areas established between 2000 and 2012.

Protected areas in tropical countries, upper-middle income countries and in South America were
generally more effective at avoiding deforestation. We find that lower agricultural pressures,
higher economic growth rates and better governance are associated with greater country-level
protected area effectiveness. We further find that if all countries’ protected areas were as
effective as the country with the most effective protected areas within the same region, 119,186 sq.

km. of deforestation would have been avoided.
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(1) There has been a steady increase in the terrestrial area designated as protected
in the last 70 years. Currently, the global protected area network covers more than
18 million square kilometers, representing almost 15% of the earth’ s terrestrial
area (see Figure 1). Establishing protected areas is a cornerstone of global
conservation policy
targeted at preservation
of species and
ecosystems and in
adapting to and
mitigating the impacts
of deforestation and
climate change.
Protected areas are
important for
conservation, but only
if they are effective in
protecting land from
degradation and Figure 1: Global terrestrial protected areas
conversion. Protection is

also not without cost. Restricting use by nearby communities can have significant
economic and cultural consequences for these former forest uses. Further, parks are
heterogeneous over their effect. IT all parks were relatively more effective at
protection, less land would be needed to be under protection to produce the same
environmental benefits. In this study, we 1) determine the effectiveness (as measured
in forest cover change) of terrestrial protected areas in each country; 2) determine
the relationship between key demographic, economic and institutional factors and
protected area effectiveness using machine learning methods and 3) estimate how much
more effective protected areas can be if all protected areas were as effective as the
best performing protected area in their region/income category.

M Terrestrial Protected Areas

(1) There are rising pressures globally to increase the coverage of terrestrial
protected areas [1]. However, any further increase in allocation of scarce land for
protected area requires a clear understanding of the factors that are important drivers
of protected area effectiveness [2]. In this study, we use quasi-experimental methods
that can provide accurate and statistically robust estimates of protected area
effectiveness. We combine estimates of protected areas effectiveness with a range of
demographic, economic and institutional indicators to explain what factors are
associated with protected area effectiveness. Furthermore, setting aside land for
protection occurs at the expense of other productive uses of that land in the economy
(e.g. agriculture). Indeed one of the mainstays of systematic conservation planning is
how to achieve maximum conservation benefits at the minimum possible cost [3]. We use
the protected areas effectiveness estimates to calculate how much more deforestation
could have been avoided if new protected areas could be as effective as the most
effective protected area in the same income/region category.

(2) Studies to date have focused on the relationship between demographic and economic
variables and forest cover loss, especially in the tropics [4 and 5]. However, no study
till date has looked into the key drivers of success or failure of protected areas in
preserving forest cover. More importantly, previous studies have looked at evaluating
the effectiveness of protected areas on a case by case basis but no study till date
has looked at evaluating the effectiveness of the entire global protected area network.

(1) We obtain data on protected areas established between 2000 and 2012 from the World



Database on Protected Areas and forest cover loss data between 2000-2012 from [6]. We
include 84 countries in my analyses. Across these 84 countries, terrestrial area under
protection increased from 9 million sq. km. in 2000 to 12.2 million sg. km. by 2012.

(2) We use a combination of spatial matching methods and cross-sectional univariate
regressions to estimate the effectiveness of the new protected areas. Since protected
areas are not randomly allocated, we use spatial matching methods to control for this
site selection bias [7 and 8]. Post matching, we run univariate regressions to arrive
at the final estimate of protected area effectiveness by country.

(3) We assess 13 demographic, agricultural, economic and governance indicators to
determine which variables were most strongly associated with protected area
effectiveness using machine learning methods. We select variables for inclusion based
on the previous studies that identify key drivers of forest loss.

(1) We find that protected areas established between 2000 and 2012 reduced forest loss
by 72% over the 12 year period compared to what would have occurred without protection.
Protected area effectiveness estimates varied substantially across and within region
and income groups (see Figure
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(2) Using machine learning methods, we find that lower agricultural pressures, higher
economic growth rates and better institutional indicators are associated with greater
protected area effectiveness.

(3) The results from this study indicate the importance of including protected area
effectiveness targets as essential goals in future conservation policy that seeks to
address issues of deforestation and preservation of ecosystem services. Moreover,
countries with larger agricultural pressures, lower economic growth rates and poor
governance require additional support and guidance for ensuring the effectiveness of
their protected area network.
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