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Abstract
In this paper, we estimate the causal relationship between protected areas and poverty in Chile from 1982 to 2002.
Chile is part of the coalition of countries committed to protecting 30% of the planet by 2030; a decision that implies
increasing the number of protected areas in the country. As a result of this decision, grows the national debate about
the potential impacts of protected areas on the economy and society. By estimating the causal effect of protected
areas on poverty, we aim to contribute to this debate in Chile. We use panel data and a quasi-experimental approach
to estimate the causal effect. We find that establishing a protected area covering at least 17% of a unit’s terrestrial area
causes a reduction of 0.216 standard deviations in the poverty index. This result is not sensitive to arbitrary implementation choices. Additionally, we show that the effect is driven by the Patagonia region, the part of Chile with the
largest amount of new protected areas during the time frame of this study. Besides showing the benefits of protected
areas to society, we hope the findings presented here might also be used to attract new investments and financial
support to protected areas currently underfunded in Chile.
Keywords: Protected areas, Poverty, Chile, Patagonia, Differences-in-Differences
JEL: Q5, Q010, Q560, O13
Background
There is an active debate in academia about whether
protected areas reduce or increase poverty [1–4]. Protected areas can provide ecosystem services, promote
tourism and other recreational activities, and improve
infrastructure in remote areas [5–8]. These potential
benefits can lead to higher income and better quality of
life for disadvantaged communities around those areas.
But the establishment of protected areas is also associated with forced eviction, restriction to local communities’ use of natural resources, and other limitations to
extractive activities [9–12]. The possibility of these negative effects has fueled opposition to protected areas in
countries as varied as Australia, Germany, Thailand, and
the United States [13, 14].
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Given Chilean support for the global effort to protect at
least 30% of the planet by 2030, this debate is particularly
relevant in the country. Still, the answer to this debate is
far from clear-cut: research surveys document that communities surrounding protected areas view these areas as
both improving and damaging well-being (measured not
only through poverty levels but also through other socioeconomic variables) [15–17]. Several studies—done for
countries other than Chile—find a correlation between
the presence of protected areas and high poverty levels
[18, 19]. But these studies failed to demonstrate a causal
link between these two variables [20]. They may instead
capture the fact that protected areas are usually established in areas with high poverty levels. Other studies
find poverty-reducing effects of protected areas in other
countries, but it is not clear whether those results can be
extrapolated to the Chilean context [21–23].
Additionally to the empirical debate, there is also an
ongoing theoretical discussion about the link between
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protected areas and poverty alleviation. The debate is
more focused on the purpose of protected areas. On the
one hand, some conservationists believe that protected
areas should be used to conserve nature and should not
be required to provide socioeconomic benefits to society – at least not directly [24]. On the other hand, some
believe that protected areas and poverty are intertwined.
And, as a result of this situation, protected areas should
not only conserve nature but also be used as an instrument to contribute to the well-being of local communities (including poverty alleviation) [25]. In between these
two arguments, there is the belief that protected areas
should be used primarily to conserve nature, but efforts
should be made by governments and international and
national non-governmental institutions to guarantee that
local communities are not negatively (and disproportionally) affected by the establishment of protected areas [26].
The existence of this mixed evidence in the literature
and the ongoing debate suggest that more research is
needed on this topic. In this paper, we contribute to the
empirical literature by estimating the causal relationship
between protected areas and poverty in Chile. We employ
a differences-in-differences econometric design using
Census data from 1982 to 2002. This time frame was
defined based on the availability of data. Our dependent variable is a poverty index based on questions such
as whether the household has access to electricity, piped
water, and a refrigerator. Poverty is understood here
as a multi-dimensional variable instead of a measure of
income. Specifically about the econometric approach, the
differences-in-differences design is more credible than a
cross-sectional comparison of locations because it nets
out the effect of intrinsic characteristics that might correlate with protected areas, even if these characteristics
are not observed by the researcher (e.g., protected areas
might be located in areas with limited infrastructure, soil
quality that is less suitable for agriculture, or with worse
schools). It is also better than time-series analysis—without a control group—because it allows for trends that are
unrelated to protected areas, such as decreased poverty
over time due to higher schooling achievement and economic growth.
In addition to contributing to the empirical debate,
we hope this type of study can assist institutions such as
CONAF (Chilean’s National Forest Corporation) to make
the case for protected areas and support more funding
from national governments. The underline assumption is
that if we are able to show that protected areas help to
alleviate poverty, then decision-makers might feel that
supporting protected areas is a wise investment as they
conserve nature and positively impact local communities. Currently, Chile is among the ten most underfunded
countries for biodiversity conservation in the world [27]
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and only 12% of protected areas in Chile are effectively
managed [28, 29].

Methods
Protected areas in Chile cover approximately 20% of the
land and about 40% of the marine total Chilean territory.
Out of the protected land territory, about 87% is located
in the Patagonia region (Fig. 1 and Table S1 in the Additional Material file), an important wilderness area in the
southern hemisphere [30]. Since 1990, poverty has been
decreasing in Chile [31]. The last survey on poverty
conducted (without the impacts of the Coronavirus) by
the Chilean government in 2017—named Casen 2017—
shows a reduction of about 35 and 18 percentage points
between 2006 and 2017 in the rural and urban areas
respectively [32, 33]. However, despite the importance of
this survey, the Patagonia region is not well represented
in it due to the difficulty in accessing municipalities
located in Patagonia, some important areas are excluded
from CASEN (Table S2 in the Additional Material file).
Because of the importance of the Patagonia region for
our research in relation to protected areas, we create our
own poverty index using Census data.
The data is from Chile’s National Statistics Institute
(INE is the acronym in Spanish), but we obtained it from
IPUMS-International [34]. Throughout the years, there
were changes in the methodology used to conduct the
census surveys, as well as boundary changes. IPUMS
adjusts for these changes making it easier to conduct
the analysis. At the time of this study, the data at IPUMS
were available for the years 1982, 1992, and 2002 – which
correspond to the time period of this study. The unit of
analysis is called geolev2. The data is organized at the
third major administrative unit—in Chile’s case, Municipalities. However, to account for boundary changes
across census years, the variables are spatially harmonized by IPUMS. In total, we have 178 units in each year.
Table 1 shows the five household characteristics from
the census surveys used to create the poverty index. We
tested some additional common variables traditionally
used in the literature to measure poverty, such as access
to hot water, computer, and automobiles, but decided not
to use them because of the large amount of missing data
(especially for the year 1982) and consequently loss of
observation.
Once the households’ characteristics to be used in the
poverty index are defined, we use the Principal Component Method to combine them and create the index
[35]. This method reduces the dimensionality of the
data set by combining the variables linearly. The resulting variables from the linear combinations are named
components and store the variation in the dataset.
The first component has the highest variation (highest

Vilela et al. Revista Chilena de Historia Natural

(2022) 95:5

Page 3 of 9

Fig. 1 Terrestrial protected areas in Chile. To the best of our knowledge, there is no formal geographic definition of Patagonia in Chile. In this study,
we define Chilean Patagonia as the area that encompasses the regions Los Lagos, Aysén del General Carlos Ibáñez del Campo, and Magallanes and
Chilean Antarctica. This geographic delimitation was based on personal communication with researchers in Chile. SNASPE is the acronym in Spanish
for the national state system of protected areas managed by the Corporación Nacional Forestal (CONAF). It is composed of the following categories
National Parks, National Reserves, and Natural Monuments. Natural Sanctuaries, another terrestrial protected area category, are not part of the
SNASPE and were not included because of their limited total surface, most of them are recently created and their administration is limited in
comparison to the SNASPE. See Table S3 in the Additional Material file for the complete list of the protected areas considered in this study as well as
the year these protected areas were created by the State. The analysis focused only on terrestrial protected areas from SNASPE

Table 1 Household characteristics used in the poverty index
Household characteristics

Poverty indicator

Has electricity?

No

Has refrigerator?

No

Has piped water?

No

Connected to the sewage system?

No

Toilet facilities

Non-flush (e.g.,
latrine) or no toilet

information value) while the last component has the
lowest variation. In this study, we define the poverty
index as the first component. In our case, this component accounts for 64% of the whole variance in the
data set. Additionally, the analysis of the first component shows that the variables follow the same direction
and are equally important. Having said that, the poorest units are the ones in which households, on average,
lack basic needs such as electricity and piped water
(Table 1). The higher the index, the poorer the unit.

Because the poverty unit has no natural metric, its
interpretation is not obvious. To overcome this, we
standardized the variable by subtracting the mean from
every observation and then dividing them by the sample standard deviation. Interpretations now are done in
terms of one standard deviation (which is equivalent to
1.39 in the original poverty measure).
Econometric model

In this study, protected areas are natural monuments,
national parks, and national reserves. These are the areas
managed by SNASPE. To establish the impact of protected areas on poverty, we use the differences-in-differences approach. This method evaluates the impact of an
intervention by comparing the changes in the outcome of
interest over time and between two groups: the treated
group and the control group.
The intervention is defined here as having at least 17%
of the terrestrial unit protected. This threshold is based
on the Convention on Biological Diversity (CBD) Aichi
Biodiversity Target to protect at least 17% of land and
10% of oceans by 2020. The definition of the threshold
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is based on [36] but the percentage used here is different
to account for an update in the target. We conduct some
sensitivity analysis by changing this threshold to 10 and
30% in other specifications. The higher threshold mirrors
a proposal by CBD to protect 30% of the planet by 2030
[37].
Based on the definition of the intervention, we define
the treated group as units with at least 17% of their terrestrial area protected. The control group consists of
units with less than the threshold protected. Under
these two definitions, the units in the treated and control
groups are not necessarily the same for the three periods
(1982, 1992, and 2002). For example, in the control group,
besides the units with less than 17% of their terrestrial
area protected throughout the time frame of this study,
we also have units that initially had a lower percentage
of their area protected but that, at some point in time,
for example, between 1993 and 2001, had an increase in
the percentage protected to or above 17%. This means
that for the years 1982 and 1992, these units would be in
the control group, but for 2002 they would be part of the
treated group.
To obtain the causal effect, the differences-in-differences estimator compares the average change in poverty
in the treated units to the average change in the control
units, for the same period. This identification strategy
is implemented through a panel regression model with
unit fixed effects and time fixed effects. The key identifying assumption is that poverty index trends would be the
same in all units in the absence of a new protected area
[38].
Let yit be the poverty index in unity i and year t . The
model of interest is:

yit = a0 Dit + a1 xit + a2i + a3t + eit

(1)

where Dit is a binary variable equal to one in the case
the unit has at least 17% of its area protected in year t and
zero otherwise. The estimated coefficient on the Dit variable recovers the average treatment effect on the treated
units.
The time-varying control xit is the log of the population
size at unit i in year t , intended to capture other unitspecific events leading to socioeconomic development
[39]. Including this control is a conservative approach.
If protected areas cause changes in population that are
concomitant to changes in poverty, part of that causal
effect might be absorbed by this control. We include it
to increase the likelihood that, if a statistically significant
effect between protected areas and poverty is recovered,
it reflects a causal relationship.
Given that most protected areas in Chile are located in
Patagonia, one might wonder whether protected areas
in that region have a different impact on poverty when

compared to the impact of protected areas in other
regions of Chile. To test this hypothesis, we run an alternative model in which we interact the binary variable of
interest, Dit , with a binary variable, named Patagonia,
equal to 1 if the unit is located in Patagonia and 0 otherwise. Here we define Chilean Patagonia as the area
going from Los Lagos region (municipalities Puyehue,
San Pablo, and San Juan de la Costa) to Mangallanes y
Antártica Chilena region.
As a final step and to obtain more information on the
importance of protected areas to reduce poverty, we
change the explanatory variable of interest to the fraction
of the area that is protected in each unit. Besides avoiding the need for us to have a threshold, this change allows
us to estimate the variation in the poverty index given a
1% change in the amount protected. As with the main
model, we interact this new variable with the location
of the unit to assess the difference between the impact
of protected areas in and outside the Patagonia region.
However, different from the main model, this alternative
specification assumes a linear relationship between protected areas and poverty. In other words, it assumes that
the effect of protected areas on poverty is proportional to
the protected areas’ share in each unit.

Results
Similar to other researchers that studied the relationship between protected areas and poverty [22, 33], we
find that the average poverty in the treated group (with
at least 17% of the terrestrial area protected) is higher
than in the control group. Figure 2 shows that the poverty index is 73%, 79%, and 33% higher in 1982, 1992,
and 2002, respectively, in administrative units with a protected area. Although this result implies a positive relationship between both variables of interest, it does not
mean causation. The identified correlation shows simply that protected areas and poverty moved in the same
direction from 1982 to 2002, but it does not imply that
protected areas led to a change in the poverty index.
Other factors (e.g., location of protected areas) might
affect both variables and bias the estimation.
Based on the identification strategy described above,
we are able to estimate the causal effect of protected
areas on poverty in Chile. Table 2 shows the main results.
Column 1 shows that in units with at least 17% of their
area protected, the poverty index is 0.216 standard deviations lower than units with less than 17% of their area
protected. This result is significant at the 0.1 level and
robust to two different thresholds, 10 and 30% (Columns
2 and 3, respectively). Column 4 shows the results for
the model in which we have an interaction between the
binary variable of interest and the location of the units (if
in Patagonia or not). We find that the treatment effect in
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Fig. 2 Average poverty index by year and group. Notes: The treated group consists of units with at least 17% of their terrestrial area protected. The
control group consists of units with less than the threshold protected

Table 2 Estimated effects of protected areas on poverty in Chile. The main explanatory variable is a binary variable equal to 1 if the
unit has at least a fraction of its area protected
Outcome of interest: poverty index

Binary variable = 1 if at least 17% is protected

Main model

Alternative model specifications

(1)

(2)

(3)

-0.216* (0.127)

Binary variable = 1 if at least 10% is protected

(4)
-0.050 (0.138)

-0.229* (0.118)

Binary variable = 1 if at least 30% is protected

-0.220 (0.131)

Dit * Patagonia, where Dit is a binary variable = 1 if at
least 17% is protected

-0.580**
(0.205)

log(population)

0.265 (0.194)

0.261 (0.194)

0.263 (0.194)

0.263 (0.192)

Constant

-3.474 (2.311)

-3.470 (2.275)

-3.491 (2.282)

-3.488 (2.255)

Unit-fixed effect

Yes

Yes

Yes

Yes

Year-fixed effect

Yes

Yes

Yes

Yes

No. of observations

534

534

534

534

R2

0.914

0.914

0.914

0.916

Robust standard errors clustered at the unit level are reported in parentheses. The levels of significance are *10%, and **1%

Patagonia is substantially stronger, and this result is statistically significant at the 0.01 level. Once we add the
interaction variable to the model, the treatment effect in
areas outside Patagonia falls to only 0.05 standard deviations, and it is statistically indistinguishable from zero.
This result suggests that protected areas have sizable
poverty-reducing effects, but only in Patagonia.
While we do not have a conclusive answer for what
explains that heterogeneity. One hypothesis is that the
Patagonia region is poorer, and protected areas have a

larger impact on poorer areas. Another possible explanation is that protected areas in Patagonia are intrinsically
different from the ones in other areas. More research is
needed to investigate the source of that disparity. Table
S4 in the Additional Material file shows additional
robustness results.
Table 3 shows the results considering the faction of
the unit’s area that is protected as the explanatory variable of interest. Column 1 shows that a 1% increase in the
fraction of the area that is protected reduces the poverty
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Table 3 Estimated effects of protected areas on poverty in Chile.
The main explanatory variable is a continuous variable equal to
the fraction of the unit’s area that is protected
Outcome of interest: poverty index
Main model under
new specification

Fraction of the unit’s
area protected

Alternative
model under new
specification

(1)

(2)

-0.010 (0.006)

0.009 (0.017)

Fraction of the unit’s area
protected Patagonia

-0.024 (0.018)

log(population)

0.259 (0.196)

0.259 (0.197)

Constant

-3.432 (2.305)

-3.431 (2.309)

Unit-fixed effect

Yes

Yes

Year-fixed effect

Yes

Yes

No. of observations

534

534

R2

0.913

0.914

Robust standard errors clustered at the unit level are reported in parentheses

index in 0.01 standard deviations. Although the direction
of the response is negative and the magnitudes align well
with our preferred specification, the coefficient is not statistically significant at the 0.1 level. Column 2 also shows
that we are not able to reject the null hypothesis that protected areas do not affect poverty at the 0.1. level. Additionally, under this model, the coefficient associated with
the treatment effect in Patagonia is not statistically significant. Further research is needed to better understand
the different results obtained under the main model and
this alternative specification. A possible explanation
relates to the strong assumption of linearity between protected areas’ size and poverty in the alternative model.

Discussion
Our findings corroborate other studies in the literature
in two main aspects. First, we contribute to the empirical evidence that a positive correlation exists between
protected areas and poverty. The simple comparison
between the poverty index in treated units and the units
in the control group shows that units in the treated group
are poorer. Indeed, almost 90% of all protected areas are
located in the Patagonia region – the poorest region in
Chile [40]. Second, using a quasi-experimental approach,
we show that protected areas alleviate poverty. Other
studies have found similar results for other countries.
However, comparisons among the magnitude of the
causal effects found in the literature are difficult as the
metric used to define and quantify poverty tends to be
different in each study.
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In terms of future research, we highlight two. First,
the need to better understand the reasons why the
results found in this study are driven by the Patagonia
region. Second, the importance to identify the channels
through which protected areas affect poverty in Chile.
Below we provide an initial discussion about the second
point based on the literature on this topic.
In Costa Rica, for example, tourism and recreational
services account for nearly two-thirds of the total poverty reduction that comes from the establishment of
protected areas. The remaining percentage is due to
improvements in infrastructure and other ecosystem
services besides tourism [7].
In the Chilean case, tourism seems to play an important role too. In 2019, nearly 3,5 million people visited
at least one protected area in Chile [41]. This number
is about 78% of the total number of tourists that have
visited Chile in the same year [42]. The income generated by tourists—one of the main factors contributing
to poverty alleviation—has increased about 7.3% per
year for ten years, from 2006 to 2016 [43].
In the Patagonia region – the area with the highest
number of protected areas—the number of tourists in
2018 was approximately 420,000 people [44]. This total,
however, might be underestimated since no data is
available for all protected areas in the region (for example, Pumalín Douglas Tompkins National Park). We
also note that the number of tourists visiting protected
areas varies considerably. For example, Torres del Paine
National Park accounts for 69% of Patagonia’s protected
areas. This discrepancy might result in unequal benefit distribution among populations living nearby protected areas. To this point, a strong social and political
national and regional framework is equally important
to guarantee that protected areas successfully contribute to poverty reduction [45].
Another possible channel through which protected
areas might reduce local poverty is via infrastructure [7, 35]. To encourage tourism to remote places
national and regional governments tend to improve
local infrastructures such as roads, and transmission
lines. Although we do not have data on the differences
between connectivity in Patagonia and outside, the
literature shows that Chile has good connectivity. For
example, in terms of road connectivity, measured as
the average speed and straightness of an itinerary connecting the 10 or more largest cities, Chile ranks as one
the best countries in Latin America and the Caribbean
[46]. In terms of connectivity between the south region
(Patagonia) and the rest of the country, “the main vertical north–south highway (Route 5) and most transversal arteries linking the key cities have already been
built” [47].
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Ideally, we would like to control for road improvement
throughout the years in our model. However, data on
road networks were not found for the years 1982, 1992,
and 2002. By not including this confounding variable—
connectivity—the effects associated with the protected
area variable could be biased if we assume that the connectivity has improved mostly in areas with new protected areas. The direction of the bias, however, is not
trivial. On the one hand, roads reduce transportation
costs and travel time. These reductions tend to increase
mobility and improve job opportunities, reducing poverty in the region. On the other hand, roads increase
competitiveness. As a result, local (and smaller) producers might suffer from cheaper national and international
products. If this is the case, the effect on poverty would
be positive (i.e., poverty would increase). More research
is needed to understand the impact of infrastructure on
the local economy—especially in initially isolated places.

Limitations of the study

This study has some potential limitations. First, the poverty index includes only a subset of the most common variables used to create a multi-dimensional poverty measure.
In the case of this study, all variables included are related
to the standard of living (for example, electricity and sanitation). As a result, we are not capturing the impact of
protected areas on health and education—two dimensions
traditionally considered when creating a poverty index.
Second, the sample size is not very large, with only three
time periods. That limitation affects the degree of precision of the estimated causal effects. Third, while we find
that results are driven by protected areas in the Patagonia
region drive results, we do not have enough information in
the data set to understand this result.

Conclusions
This paper estimates the causal relationship between
protected areas and poverty in Chile. We employ a
differences-in-differences econometric design using
Census data from 1982 to 2002. We find that protected
areas reduce poverty—measured as a multi-dimensional index. Using our preferred specification, we show
that establishing a protected area covering at least 17%
of the territorial administrative unit causes a reduction of 0.216 standard deviations in the poverty index.
We highlight that this effect comes from the Patagonia region, the part of Chile with the largest amount of
new protected areas. Further research is needed to better understand and quantify all possible mechanisms
through which protected areas reduce poverty in Chile,
as well as to adequately address all possible confound
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variables (e.g., infrastructure) that otherwise might bias
the results. Data limitation might be a bottleneck in
Chile, being important for government institutions to
invest in future data collection.
In addition to contributing to the literature, we hope
that government institutions in Chile could also use the
results from this study to justify increasing the national
budget for protected areas. Our study provides evidence that protected areas might be a wise investment
for both economic and social development. At the time
of writing this study, there was an active discussion
in Chile about a new Constitution. Among the topics
being discussed, we highlight the importance of protected areas to Chileans and possible mechanisms to
fund these conservation and recreational areas.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s40693-022-00110-0.
Additional file 1: Table S1. Municipalities located in Patagonia. Table S2.
Areas excluded from CASEN 2017. Table S3. Protected areas by IPUMS
units. Table S4. Additional robustness estimations. Estimated effects of
protected areas on poverty in Chile. The main explanatory variable is
a binary variable equal to 1 if the unit has at least a fraction of its area
protected.
Acknowledgements
Thanks to Kevin He, Maximiliano Sepulveda, Peter Edwards, and Claudia Aravena for providing important insights and valuable comments. We also would
like to acknowledge Conservation Strategy Fund. Finally, we would like to
thank the two anonymous referees for their relevant comments and insightful
suggestions throughout the manuscript.
Authors’ contributions
The authors contributed equally to the design, implementation of the
approach, interpretation of the results, and writing of this study. All authors
read and approved the final manuscript.
Funding
Pew Charitable Trusts (grant number #33799).
Availability of data and materials
The data that support the findings of this study are publicly available from
IPUMS Internationals and CONAF. In the Additional Material file, we include
some supporting information based on data collected from IPUMS and
CONAF.

Declarations
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Conservation Strategy Fund, Arcata, CA, USA. 2 Conservation Strategy Fund,
La Paz, Bolivia.

Vilela et al. Revista Chilena de Historia Natural

(2022) 95:5

Received: 17 January 2022 Accepted: 11 June 2022

References
1. Roe D. The origins and evolution of the conservation-poverty
debate: a review of key literature, events and policy processes. Oryx.
2008;42:491–503.
2. Pullin AS, Bangpan M, Dalrymple S, et al. Human well-being impacts of
terrestrial protected areas. Environ Evid. 2013;2(19):1–41.
3. Brockington D, Wilkie D, Protected areas and poverty. Philosophical transactions of the royal society of London. Series B, Biol Sci.
2015;370(1681):20140271.
4. Oldekop JA, Holmes G, Harris WE, Evans KL. A global assessment of the
social and conservation outcomes of protected areas. Conserv Biol.
2016;30(1):133–41.
5. Scherl LM, Wilson A, Wild R, Blockhus J, Franks P, McNeely JA, McShane
TO. Can Protected Areas Contribute to Poverty Reduction? Opportunities and Limitations. Gland: IUCN; 2004.
6. Sims KRE. Conservation and development: evidence from Thai protected areas. J Environ Econ Manag. 2010;60:94–114.
7. Ferraro PJ, Hanauer M. Quantifying causal mechanisms to determine
how protected areas affect poverty through changes in ecosystem
services and infrastructure. Proc Natl Acad Sci. 2013;111(11):4332–7.
8. Naidoo R, Gerkey D, Hole D, Pfaff A, Ellis AM, Golden CD, Herrera D,
et al. Evaluating the impacts of protected areas on human well-being
across the developing world. Sci Adv. 2019;5(4):eaav3006.
9. Cernea M, Schmidt-Soltau K. Poverty risks and national parks: policy
issues in conservation and resettlement. World Dev. 2006;34:1808–30.
10. Smith J. A critical appreciation of the “bottom-up” approach to sustainable water management: embracing complexity rather than desirability. Local Environ. 2008;13(4):353–66.
11. Du W, Penabaz-Wiley SM, Njeru AM, Kinoshita I. Models and
approaches for integrating protected areas with their surroundings: a
review of the literature. Sustainability. 2015;7:8151–77.
12. Marín-Herrera M. ¿Cómo superar las pobrezas generadas por la conservación? Desarrollo endógeno en las comunidades mapuche aledañas
al Parque Nacional Villarrica. Chile Polis. 2018;51:1–19.
13. Bennett NJ, Dearden P. Why local people do not support conservation:
Community perceptions of marine protected area livelihood impacts,
governance and management in Thailand. Marine Policy. 2014;44:107–
16 ISSN 0308-597X.
14. Lindenmayer D, Thorn S, Noss R. Countering resistance to protectedarea extension. Conserv Biol. 2018;32(2):315–21.
15. Serenari C, Peterson MN, Wallace T, Stowhas P. Private protected
areas, ecotourism development and impacts on local people’s wellbeing: a review from case studies in Southern Chile. J Sustain Tour.
2017;25(12):1792–810.
16. Zorondo-Rodríguez F, Díaz M, Simonetti-Grez G, Simonetti JA. Why
would new protected areas be accepted or rejected by the public?:
Lessons from an ex-ante evaluation of the new Patagonia Park Network
in Chile. Land Use Policy. 2019;89(104248):1–11.
17. Brain MJ, Nahuelhual L, Gelcich S, Bozzeda F. Marine conservation
may not deliver ecosystem services and benefits to all: Insights from
Chilean Patagonia. Ecosystem Services. 2020;45(101170):1–12.
18. Coad L, Campbell A, Miles L, Humphries K. The Costs and Benefits of
Protected Areas for Local Livelihoods: A Review of the Current Literature. Cambridge: UNEP-WCMC; 2008.
19. de Sherbinin A. Is poverty more acute near parks? An assessment of
infant mortality rates around protected areas in developing countries.
Oryx. 2008;42(1):26–35.
20. Adams W, Aveling R, Brockington D, Dickson B, Elliott J, Hutton J, Roe
D, Vira B, Wolmer W. Biodiversity conservation and the eradication of
poverty. Science. 2004;306(5699):1146–9.
21. Naughton-Treves L, Alix-Garcia J, Chapman CA. Lessons about
parks and poverty from a decade of forest loss and economic
growth around Kibale National Park. Uganda Proc Natl Acad Sci.
2011;108(34):13919–24.
22 Canavire-Bacarreza G, Hanauer MM. Estimating the impacts of Bolivia’s
protected areas on poverty. World Dev. 2013;41(C):265–85.

Page 8 of 9

23. den Braber B, Evans KL, Oldekop JA. Impact of protected areas on poverty, extreme poverty, and inequality in Nepal. Conservation Letters.
2018;11(6):1–9.
24. Michaud, K. L. (1999). Requiem for Nature, by John Terborgh (1999)
Washington, DC: Island Press. Reviewed by Kathryn L. Michaud, Journal
of Political Ecology. 6(1)55–57. https://doi.org/10.2458/v6i1.21439
25. Wells MO, McShaneTO. Integrating Protected Area Management with
Local Needs and Aspirations. Ambio. 2004;33(8):513–519. http://www.
jstor.org/stable/4315540
26. Mammides C. Evidence from eleven countries in four continents suggests that protected areas are not associated with higher poverty rates.
Biol Cons. 2020;241:108353. https://doi.org/10.1016/j.biocon.2019.
108353.
27. Waldron A, Mooers AO, Miller DC, Nibbelink N, Redding D, Kuhn TS,
et al. Targeting global conservation funding to limit immediate biodiversity declines. Proc Natl Acad Sci. 2013;110(29):12144–8.
28. Petit IJ, Campoy AN, Hevia M-J, et al. Protected areas in Chile: are we
managing them? Rev Chil de Hist Nat. 2018;91(1):1–8.
29. Ministerio del Medio Ambiente. Registro Nacional de Áreas Protegidas.
Retrieved March 19, 2021, from https://app.powerbi.com/view?r=eyJrI
joiYmNmYjIwZDEtYmY1Ni00MmQ4LWEwOGItOWE5MTEzODNmZTA
2IiwidCI6ImI3ODg1MTU1LTRhYzktNGQ0Zi1iYzg4LTJhNDRkMWJjMj
EzYSIsImMiOjR9
30. Watson JE, Venter O, Lee J, Jones KR, Robinson JG, Possingham HP,
Allan JR. Protect the last of the wild. Nature. 2018;563:27–30.
31. Larrañaga O, Contreras D, Cabezas G. Políticas Contra la Pobreza: de
Chile Solidario al Ingreso Ético Familiar. In Larrañaga, O. &Contreras,
D. (eds.). Las nuevas políticas de protección social en Chile. Santiago:
Uqbar Editores; 2015. p. 300.
32. Ministerio de Desarrollo Social. Desarrollo Sostenible: Reducir la
pobreza en todas sus formas. November 2018a. Retrieved February 11,
2021, from http://www.chileagenda2030.gob.cl/storage/docs/ODS_
Pobreza.pdf
33. Ministerio de Desarrollo Social. Situación de pobreza. Síntesis de Resultados Casen 2017. August 2018b. Retrieved November 20, 2020, from
http://observatorio.ministeriodesarrollosocial.gob.cl/storage/docs/
casen/2017/Resultados_pobreza_Casen_2017.pdf
34. Minnesota Population Center. Integrated Public Use Microdata Series,
International: Version 7.2. Minneapolis: IPUMS; 2019.
35. Ferraro PJ, Hanauer MM, Sims KRE. Conditions associated with protected area success in conservation and poverty reduction. Proc Natl
Acad Sci. 2011;108(34):13913–8.
36. Andam KS, Ferraro PJ, Sims KR, Healy A, Holland MB. Protected areas
reduced poverty in Costa Rica and Thailand. Proc Natl Acad Sci.
2010;107(22):9996–10001.
37. Convention on Biological Diversity. Zero Draft of the Post-2020 Global
Biodiversity Framework. 2020 January. Available from: https://www.
cbd.int/doc/c/efb0/1f84/a892b98d2982a829962b6371/wg2020-02-03-
en.pdf
38. Angrist JD, Pischke J-S. Mostly harmless econometrics: an empiricist’s
companion. Princeton, NJ: Princeton University Press; 2009. p. 392.
39. Peterson EWF. The role of population in economic growth.SAGE Open.
2017. https://doi.org/10.1177/2158244017736094.
40. Jarroud, M. (2014). A life reserve for sustainable development in Chile’s
Patagonia. Retrieved from https://www.ipsnews.net/2014/08/a-life-
reserve-for-sustainable-development-in-chiles-patagonia (accessed on
May 07, 2022).
41. CONAF. Estadísticas de visitación 2019. Retrieved December 12, 2020,
from https://www.conaf.cl/parques-nacionales/visitanos/estadisticas-
de-visitacion/
42. Fedetur. Cifras del turismo en el 2019. Retrieved on December 12,
2020. Available from https://fedetur.cl/21603/otras_noticias_de_inter
es/cifras-del-turismo-en-el-2019/
43. Subsecretaria de Turismo. Turismo sustentable en áreas protegidas del
estado: una apuesta de presente y futuro. 2017. Retrieved December
12, 2020, from: http://www.subturismo.gob.cl/wp-content/uploads/
2015/11/20180125-Turismo-Sustentable-en-APE-apuesta-presente-y-
futuro.pdf
44. CONAF. Estadísticas de visitación 2018. Retrieved on June 11, 2020.
Available from https://www.conaf.cl/parques-nacionales/visitanos/
estadisticas-de-visitacion/

Vilela et al. Revista Chilena de Historia Natural

(2022) 95:5

Page 9 of 9

45. Dudley N, Mansourian S, Stolton S, Suksuwan S. Do protected areas
contribute to poverty reduction?. Biodiversity. 2010;11(3 & 4):5-7.
46. World Bank. GCI 4.0: Road connectivity index, 0 - 100 (best). Retrieved
January 29, 2021 from https://govdata360.worldbank.org/indicators/
h3b01ce64?countr y=CHL&indicator=41361&viz=line_chart&years=
2017,2019.
47. OECD. Gaps and Governance Standards of Public Infrastructure in Chile:
Infrastructure Governance Review. Paris: OECD Publishing; 2017.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

