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• Les espaces protégés contribuent au bien-être des 
populations humaines, à la croissance économique et à la 
création d’emplois

• Les espaces protégés ont besoin de moyens financiers et 
humains pour être efficaces

• Les moyens sont très largement publics et insuffisants
• Modèles de financement pérenne mais qui impliquent le 

développement de taxes dédiées
• Pistes pour de nouvelles sources de financement
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Un impact des AMP sur les populations humaines
ANALYSISNATURE SUSTAINABILITY

implications for the acceptance of and support for MPAs17,23. There 
is a danger that these aspects of human well-being may inadvertently 
disappear from the problem–decision-making context because they 
are not being measured or reported if decision-makers are not part 
of the affected communities (for example, in state-managed MPAs). 
Furthermore, indicators can become self-perpetuating, with the 
rationale for using indicators based on past studies. Indeed, we justi-
fied some of the indicators we quantified because they were assessed 
in a previous study7. Some indicators that are easily measured, 
such as equity (for example, examining outcomes by race, gender, 
age, location or cultural group), are rarely included. Therefore, we 
encourage those studying the well-being outcomes of MPAs to com-
bine previously tested indicators (see Hicks et al.24) with efforts to 
develop a broader set of indicators that represent holistic domains of 
human well-being18,25,26. Furthermore, qualitative studies are particu-
larly important for providing explanations and contexts for indica-
tors, which alone cannot tell the full story25,27.

While social scientists are increasingly called on to assess human 
well-being outcomes of MPAs28, MPA development and manage-
ment continues to primarily take place without consistent quan-
titative or qualitative monitoring of well-being outcomes29,30. We 
need to move towards ensuring the long-term well-being of people 
and communities that depend on marine systems, and to develop 
appropriate studies and indicators to capture the multidimensional 
outcomes of MPAs. Similarly, participatory processes are critical to 
ensure that those affected by MPAs are involved in making manage-
ment decisions. Social sciences can provide important methodolog-
ical and analytical insights for qualitative studies and quantitative 
monitoring, regarding ways in which stakeholders frame MPAs in 
their own terms, and how MPAs are continually mediated through 
cultural values and worldviews, media discourses and perceived 
trust in science and institutions. A shift within management agen-
cies is starting to occur, as exemplified by the recent management 
focus on diverse ecological and cultural values31,32.

The process of creating MPAs that are small, local and managed 
by communities, has numerous benefits for human empowerment 

and well-being, notwithstanding environmental outcomes33–35. Two 
main mechanisms for well-being outcomes of MPAs were reflected 
in the literature: (1) direct effects of MPA governance processes or 
management actions; and (2) indirect effects mediated by changes 
in the ecosystem. Direct effects included, for example, conflicts 
arising during MPA planning processes, community involvement 
in management, enhancement or displacement of livelihoods, and 
limitations on access rights (for example, displacement from fish-
ing an area or exclusive access for some users). Indirect effects of 
MPAs on well-being are generally due to recovering marine sys-
tems and include increases in catches, CPUE and income from 
resource extraction. These indirect effects are influenced by the 
state and management of ecosystems surrounding the MPA36. Some 
aspects of well-being outcomes may arise with both mechanisms. 
For instance, conflict can be caused by stakeholder discussions dur-
ing MPA establishment and management fora, and can also result 
from new or shifting user groups in the area or changing availabil-
ity of resources. Ideally, future studies will track human well-being 
and ecological outcomes simultaneously, so that the relationship 
between them can be better understood.

We found that MPA implementation more frequently increased 
rather than decreased conflict. A key source of conflict identified in 
the reviewed literature related the reconfiguration of stakeholders’ 
resource access, use and rights as a result of MPA implementation. 
For example, conflict was often related to MPA-mediated displace-
ment of users that increased overlap in the use of marine areas. This 
was particularly common among fishers employing different types 
of equipment (for example, in refs. 37,38). Further, conflict was often 
documented in relation to MPA decision-making processes during 
which different stakeholder groups vied for influence and control. In 
many cases, this conflict occurred between local users (often fishers) 
and external stakeholders, including conservation organizations (for 
example, in ref. 39) and tourism operators (for example, in ref. 40).  
Given the power differentials between local users and external  
stakeholders (particularly in global south contexts), such processes 
were often documented as further marginalizing local users and  
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situated randomly in landscapes but rather tend to occur in more
isolated, less productive areas (25), people living near PAsmay also sys-
tematically differ in socioeconomic attributes that may confound any
assessment of well-being (26). We therefore used a conceptual model
(Fig. 2) along with quasi-experimental matching techniques (27, 28)
to create a “control” group located further than 10 km from PAs that
were, on average and in relevant ways, similar to people living close to
PAs. We aggregated all children and households living near and far
from PAs across all countries and then used Bayesian regression
modeling techniques (29) to estimate the impact of PA proximity on
our four outcome variables while accounting for the hierarchical, non-
independent nature of our data (see Materials and Methods). We also
assessed whether PAs with different characteristics—age, size, IUCN
categorization, and the documented presence of tourism—exerted dif-
ferential impacts on the health and wealth of nearby households (table
S2) and examined how sensitive our results were to possible hidden bias
due to unobserved confounding variables, using Rosenbaum bounds
(table S3).

RESULTS
Aftermatching (fig. S1 and tables S2 and S4), the best impact estimation
regression models showed strong effects, in the expected direction, of
factors typically associated with human well-being gains. A mother’s
education level was the strongest predictor of height-for-age scores
and likelihood of stunting, while living in an urban (versus rural) area
was the strongest predictor of increasedwealth and decreased likelihood
of being poor (Fig. 3 and fig. S2). We also observed strong effects for
breastfeeding (children not breastfed had lower height-for-age scores
and a higher likelihood of being stunted) and for distance to the nearest
road (households closer to roads had higher household wealth and a
lower likelihood of being poor). For all well-being outcomes, there were
also strong effects of survey year; height-for-age and household wealth
scores increased, and the likelihood of being stunted or poor decreased,
over the 15 years of DHS surveys. This result reflects the general
advances in development seen around the world during this period
(30). That our statistical models demonstrate the same well-being as-
sociations that have been extensively documented elsewhere provides

Fig. 1. Geographic distribution of developing country household surveys. (A) Global distribution of surveys. (B) Inset of Nepal. Dots represent sampling clusters
(blue, further than 10 km from a PA; red, within 10 km) in relation to International Union for Conservation of Nature (IUCN) categories I to VI PAs (green polygons) in
countries with surveys.
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Evaluating the impacts of protected areas on human
well-being across the developing world
R. Naidoo1,2*, D. Gerkey3, D. Hole4, A. Pfaff5, A. M. Ellis6, C. D. Golden7, D. Herrera8, K. Johnson9†,
M. Mulligan10, T. H. Ricketts11, B. Fisher11

Protected areas (PAs) are fundamental for biodiversity conservation, yet their impacts on nearby residents are
contested. We synthesized environmental and socioeconomic conditions of >87,000 children in >60,000 households
situated either near or far from >600 PAs within 34 developing countries. We used quasi-experimental hierarchical
regression to isolate the impact of living near a PA on several aspects of humanwell-being. Households near PAs with
tourism also had higher wealth levels (by 17%) and a lower likelihood of poverty (by 16%) than similar households
living far fromPAs. Children under 5 years old living nearmultiple-use PAswith tourism also hadhigher height-for-age
scores (by 10%) andwere less likely to be stunted (by 13%) than similar children living far fromPAs. For the largest and
most comprehensive socioeconomic-environmental dataset yet assembled, we found no evidence of negative PA im-
pacts and consistent statistical evidence to suggest PAs can positively affect human well-being.

INTRODUCTION
The world has committed, through the Aichi Biodiversity Targets and
the Sustainable Development Goals (SDG), to halt biodiversity loss and
increase protected area (PA) coverage (Aichi Target 11 and SDG 15)
and to reduce multidimensional poverty by half by 2030 (SDG 1.2)
(1, 2). It is crucial to determine whether these goals are synergistic or
antagonistic. Recent calls to evaluate interactions between SDGs have
highlighted that achieving one goal in isolation may actually have neg-
ative consequences for sustainable development foci of other goals (3).
Therefore, is the expansion of the world’s PA network—a cornerstone
of biodiversity conservation strategies (4–6)—likely to enhance the
prospects of achieving global goals around poverty alleviation and
human health or to hamper them?

Whether conservation activities benefit or harm people living near
PAs has been debated extensively (7, 8). The empirical foundation for
the debate has been shaped by research using different methodologies
across varying temporal and spatial scales (9–13), making it difficult to
derive general insights. A recent meta-analysis of 1043 studies con-
cluded that empirical evidence for impacts of PAs on humanwell-being
remains thin: Only 8% of studies examining impacts on material living
standards and 1% of studies analyzing impacts on health used rigorous,
quantitative methods and data (14, 15). In addition, a separate system-
atic review found that the few studies that used comparable, quantitative
approaches produced amix of positive and negative outcomes thatwere
highly dependent on context and methodology, making it virtually im-
possible to detect any global patterns in PA impacts on human well-
being (16). To detect these patterns, we need data on PAs, environmental
conditions, and indicators of well-being that are sufficiently fine-grained

to reflect complex dynamics at local scales but that are consistent and
comprehensive enough to enable analyses at global scales. We also
require an analytical approach that can disentangle the many, complex
factors that shape multidimensional human well-being, allowing the
independent impacts of PAs to be revealed.

To address these challenges, we developed a georeferenced database
comprising information on ~300,000 children and ~190,000 households
across 34 countries in the developing world (Fig. 1) (17). We merged
household Demographic andHealth Surveys (DHS; table S1) onma-
ternal and reproductive health, childhood growth, and household
assets with spatial data layers characterizing the biophysical environment
and the world’s PAs (18). While human well-being includes multiple
dimensions that can be measured in many ways (19), our database
allowedus to select proxies for two important aspects ofwell-being: health
and material living standards (15). For both, we examined average PA
impacts and whether there was evidence of “pro-poor” impacts [i.e., dif-
ferential impacts of PAs on the least well-off people (20)]. Our outcome
variables for health were early childhood (age 6 to 60 months) height-
for-age growth scores relative to internationally consistentWorld Health
Organization (WHO) standards and whether a child is stunted (stunting
affects more than 160 million children, often limiting physical and cog-
nitive growth for life, and is defined as whether a height-for-age score is
more than two SDs lower than WHO benchmarks) (21). For material
living standards, the outcome variableswere an internationally standard-
ized household wealth score (derived from the presence or absence in
households of a variety of durable goods and assets related to living
standards) and whether a household is poor (defined as a household
wealth score of less than 1000 international dollars) (22). Rather than
construct a multidimensional index of well-being or poverty (23), we
analyzed each of these outcome variables separately to allow for possible
differential PA impacts on each metric and to avoid any perception that
our well-being indicators are comprehensive enough to warrant their
own multidimensional index.

To analyze the impact of proximity to a PA on these dimensions of
well-being, we identified all households within the database that were
located within 10 km of a PA of International Union for Conservation
of Nature (IUCN) classes I to VI (24). This distance conforms with pre-
vious thresholds at which PAs are thought to exert ecological and socio-
economic impacts (10), although we tested the sensitivity of our results
to this threshold (see Materials and Methods). Since PAs are not
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States Agency for International Development (USAID), Washington, DC, USA. 10De-
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Les espaces protégés terrestres semblent aussi avoir un 
impact positifs sur les populations humaines dans les pays 
du Sud

that PAs can positively affect humanwell-being in developing countries.
We suggest that there are at least four possible pathways or mecha-
nisms (31) through which this could be occurring. PAs with docu-
mented tourist visits (~15% of all PAs in our dataset), regardless of
management class, had strong positive impacts on household wealth
outcomes. This suggests firstly that such PAs may improve household

wealth by generating income or other material benefits via tourism-
related employment or affiliated markets that can then be spent on
household assets (Fig. 2, pathway ADH). Second, multiple-use PAs
where tourism has been documented also resulted in increased height-
for-age scores and reduced likelihood of stunting among children. The
tourism component of this impact may reflect increased household
income that is being spent, in part, on additional food, medicine, or
medical clinic visits that improve children’s health (Fig. 2, pathway
ADG). These tourism-related pathways for PA impacts provide further
evidence that the impacts of nature-based tourism can be positive for
people and for wildlife (32–35).

The third pathway through which PAs affect human well-being was
unrelated to tourism. The likelihood of being poor was reduced in
households living near multiple-use PAs (IUCN categories V and VI,
~1/3 of all PAs in our database), as compared to similar households
living further than 10 km from a PA. This suggests that multiple-use
PAs lead to improved environmental conditions experienced by nearby
households and that their accessibility—unlike categories I to IV PAs—
then allows people to benefit from a greater abundance of useful plants
and animals via harvest and sales at markets, resulting in income that
can be spent on household assets (Fig. 2, pathway BFH). Last, tourism
alone did not improve children’s health outcomes; improvements were
seen only in combinationwith proximity tomultiple-use PAs. This sug-
gests a role for improved environmental conditions to positively affect
health via pathways BE and BFG (Fig. 2), as has been documented else-
where (36), although the fact that benefits are seen only at multiple-use
PAs suggests that an increased availability of natural resources, rather
than enhanced air or water quality, drives the positive impacts. More
generally, the synthetic relationships described here across multiple
countries can motivate further field studies that test mechanisms for

Fig. 3. Postmatching regression model results. Regression coefficients and 95%
credible intervals from Bayesian hierarchical models for the impacts of proximity
to PA, as well as additional matching covariates and interactions (e.g., “Within 10 km ×
PA tourism”), on height-for-age growth scores (A) and likelihood of poverty (B). For (A),
positive regression coefficients indicate variables that are associated with increased
height-for-age scores in children under 5 years old. For (B), negative regression coeffi-
cients indicate variables that are associatedwith a reduction in the likelihood of house-
hold poverty. See fig. S2 for regression results for likelihood of stunting and household
wealth scores. Colored symbols represent different categories of predictor variables:
green, PAs; blue, environmental conditions; brown, socioeconomic information.
Table S2 provides a detailed description of the matching covariates.

Fig. 4. Simulated well-being impacts of PA proximity. Predicted impacts (%)
of proximity to PAs of various types, as well as impacts of changes in socio-
economic condition, relative to a baseline scenario, for height-for-age scores
and likelihood of stunting of young children and household wealth scores and
likelihood of poverty. Baseline = rural household located greater than 10 km from
a strict (IUCN categories I to IV) PA having no tourism, with children that are
breastfed. x axis is broken because of high percentage impacts of urban residency
on household wealth and likelihood of poverty.
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Des impacts sur l’économie et l’emploi dans les 
territoires : exemple des National Parks américains

Chiffres 
d’affaires 
générés

344 000 km2



Des impacts sur l’économie et l’emploi dans les 
territoires : exemple des National Parks américains

Emplois 
générés



Comparaison des emplois directs pour différents 
secteurs aux US (en milliers)

sectors represent nearly 90 percent of the direct employment and half of the total jobs sup-
ported by the restoration economy.

Key sectors that are stimulated through indirect (i.e. business to business) spending are ‘em-
ployment services,’ which provides temporary labor, wholesale trade, and other engineering
services. There are also several sectors which rank high in terms of job creation due primarily
to spending by households, which received labor income from both the directly and indirectly
supported sectors. These ‘residentiary’ sectors included food services and drinking places (so-
named by the US Bureau of Labor Statistics), doctor’s offices, hospitals, and real estate estab-
lishments. These sectors reflect the typical household spending patterns of all workers.

Finally, our IMPLAN analysis yields a broad measure of the fiscal impacts of restoration
work. Specifically, IMPLAN calculates an estimate of the total local, state and federal tax reve-
nue generated by all economic activity generated through the direct restoration work. This esti-
mate includes all sources of revenue from federal income taxes and social insurance payments,
to state corporate taxes, to local fees and property taxes. Ultimately, the overall economic im-
pact of $24.8 billion supports approximately $1.02 billion for local and state coffers and an ad-
ditional $2.13 billion for the Federal government. It is important to note that these tax impacts
are only measurements of revenue collected because of the restoration work and is not net of
any public procurements that pay for restoration (i.e. a full fiscal cost-benefit study). However,
as we note in our discussion of demand drivers, only a small amount of restoration work is di-
rectly funded by government, compared to private sector activity that is induced by regulation
or other motives.

Fig 2. Direct jobs in ecological restoration and selected carbon intensive industries, 2014.Restoration employment figures from authors’ analysis of
survey data. All other industry employment data are from U.S. Bureau of Labor Statistics (BLS), Current Employment Statistics Program (Jan 2014).

doi:10.1371/journal.pone.0128339.g002

Economic Impacts of Ecological Restoration

PLOS ONE | DOI:10.1371/journal.pone.0128339 June 17, 2015 10 / 15

Todd et al., 2015
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Our results demonstrate that effective biodiversity conservation is 
not simply a function of environmental (for example, ocean conditions) 
or MPA features (for example, MPA size, age, fishing regulations), but is 
also heavily dependent on available capacity (Fig. 3). Staff capacity was by 
far the most important explanatory variable in our study, accounting for 
approximately 19% of the variation in ecological outcomes (n =  62 MPAs;  

t =  3.786; P <  0.001). Qualitative examination of the MPA man-
agement data indicated that additional staff resources were needed 
to support monitoring, enforcement, administration, community 
engagement and sustainable tourism activities (amongst other tasks). 
Though specific capacity needs varied among MPAs, biomass response 
ratios were on average 2.9 times greater in MPAs reporting adequate 
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Figure 2 | MPA effects on fish populations (biomass). a, Global variation 
in mean fish biomass response ratios (natural log scale; lnRR) for 218 
MPAs. Positive response ratios (blue) indicate MPAs with greater biomass 
inside MPA relative to matched non-MPA areas. Negative values are in red. 
Base map sourced from ref. 29. b–d, Mean response ratios (dot) and 95% 

confidence interval (error bars) for multi-use areas (light blue) and areas 
where fishing is prohibited (dark blue) in 254 zones in 218 MPAs shown 
by latitudinal zone (b), habitat (c) and continental region (d). Values in 
parentheses on the y axes indicate the number of MPAs/zones that are 
multi-use and those where fishing is prohibited, respectively.
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Les moyens financiers et humains sont essentiels pour développer les 
capacités de gestion des parcs: exemple pour les parcs africains hébergeant 
des lions 

PAs, rather than the large, nonrecurrent funding packages
commonly provided by multilateral funding agencies (11). To
this end, collaborative management partnerships between
NGOs and state wildlife authorities (such as those practiced by
African Parks) are of potentially high value and should be a
funding priority (38).

Conclusion
PAs in Africa are facing a funding shortfall of at least $0.9 billion
and up to $2.1 billion for effective conservation of lions. Without
significant increases in the amount of funding, PAs will not be
able to fulfill the ecological, economic, or social objectives for
which they were established. The current budget deficit facing
Africa’s PAs is surmountable but currently represents a great risk
that lions and many other wildlife species will continue to decline
in number and ultimately disappear from the majority of PAs in
lion range (10). Such losses would mean that many African
countries would lose their most iconic wildlife species before
benefitting significantly from them.

Methods
Our methods comprised four main steps. First, we compiled a database of
available funding in PAs with lions, which to our knowledge represents the
most comprehensive and up-to-date database of its kind. Second, we ap-
plied three methods to estimate different thresholds of minimum funding
required for effective conservation of lions. Third, we used required funding
estimates to calculate deficits in PAs for which available funding did not
meet need. Fourth, we addressed the patterns and importance of funding
for conservation by examining associations between funding and PA char-
acteristics and management resources.

Available Funding. We gathered data on the total funding available for
management of PAs. Our study focused on state-owned PAs containing lions
and located within lion range in Africa (SI Appendix, Appendix 1). Total
funding comprised state funding (contributed by the PA country govern-
ment) and donor funding (contributed by nonstate groups, including non-
profit organizations, charitable foundations, and bi- and multilateral
agencies). Management funding included costs related to staff, law en-
forcement, maintenance of infrastructure and roads, habitat management,
and engagement with adjacent communities. Sources (see SI Appendix,
Appendix 2 for details) broadly included (i) expert surveys (see ref. 3 for
methods), (ii) wildlife authorities, (iii) 50 nonprofit organizations involved in
PA management, (iv) private hunting companies, and (v) major donors in-

volved in PA management, such as foundations, nonprofit organizations,
and multilateral government agencies. We obtained both state and donor
funding data from 282 state-owned PAs with lions in 23 countries, except for
Chad, for which we were not able to obtain state data, and South Africa, for
which we could not comprehensively capture donor contributions [however,
state budgets for PAs in South Africa are substantially higher than in other
countries and sufficient for effective lion management (3)]. We emphasize
the major challenges associated with obtaining budget data and that our
estimates of donor support are likely underestimates (SI Appendix, Appen-
dix 3). Nonetheless, we are confident that our estimates are of the correct
order of magnitude and constitute the most up-to-date and accurate
data available.

From each source, we gathered information on the PA and the years over
which funding was spent, tracking whether funds were channeled to other
organizations to avoid double counting resources. We primarily obtained
budget data for the fiscal year spanning 2015 to 2016, but in rare cases in
which datawere not otherwise available, we included data from several years
before (no earlier than 2009) or after (2017). All financial data (and numbers
reported in this paper) were converted to USD at the average exchange rate
from the year of origin (57) and scaled to USD in 2015 to account for inflation
(58). To comply with requests for anonymity from our informants and reduce
the vulnerability of poorly funded PAs (exposure to funding levels could make
them a target for threats such as poaching), we report results on individual PA
data without mentioning PAs by name and present aggregated PA data at the
country level. However, upon request, we will provide data to researchers or
conservationists who demonstrate constructive ideas for further analysis. We
calculated PA average funding (including funding requirements and deficits)
using medians to prevent misrepresentation due to a minority of highly funded
PAs. All statistical analyses were done using R (59).

Minimum Funding Requirements and Deficits. We applied three methods to
consider a range of cost estimates of the minimum funding required for
effective lion conservation:

i) African Parks Network method: We acquired data on management bud-
gets for each PA managed by the African Parks Network, a nonprofit
organization delegated management responsibility by state wildlife au-
thorities for nine PAs as of 2015. Since both lions and prey species were
stable or increasing in all nine PAs (3), we assumed that the levels of
management investment were adequate for effective lion conservation.
We calculated the minimum funding requirement as the amount that
African Parks Network spent in 2015 on capital investments plus operat-
ing costs associated with management in each of their PAs. Capital in-
vestments included buildings, roads, airstrips, fencing, vehicles, aircraft,
office equipment, furniture, tools, radio communications equipment,
and other fixed assets.

ii) Our study method: We used logistic regression to determine the mini-
mum funding level that best predicted PA effectiveness for 115 PAs for
which we had funding and lion population data. We defined effective
PAs as PAs where lions occurred at ≥50% of estimated carrying capacity
(3). Lion biomass is strongly correlated with prey biomass (60), which in
turn, is dictated primarily by rainfall and soil (61–63). We estimated the
potential carrying capacity for lions in each PA based on the following
equation (64):

lion  density
!
#=100  km2"= 0.0109 *

#
½ungulate  biomass"0.8783

$
,

where ungulate biomass was estimated based on local rainfall (calculated by
cold cloud duration) and soil characteristics (cation exchange capacity). We
acquired data on potential carrying capacity for lions at each PA (64) and paired
these with data on lion population estimates from ref. 3. Using effectiveness as
a predictor variable and total funding [USD per square kilometer ($/km2)] as a
required response variable from a pool of 35 candidate variables (SI Appendix,
Table S1), we built a multivariate model to predict PA effectiveness. We then
identified the funding threshold that best discriminated effective from
noneffective PAs (see SI Appendix, Appendix 4 for details).

i) Packer et al. (5) method: We applied Packer et al.’s finding based on 22
PAs that $2,000/km2 of operational costs is required to maintain lions in
unfenced PA at ≥50% carrying capacity, representing the high-end costs
of managing free-roaming lions. Expert surveys indicated that most of
the PAs in our dataset were unfenced (72%). We adjusted Packer et al.’s
estimate to USD in the year 2015.

Using these estimates of required funding, we calculated funding needs
and deficits (in USD) for each PA and then aggregated PAs by country. PA
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Membres fondateurs FRB :

• Les moyens sont très largement 
publics et ils décroissent dans un 
contexte d’augmentation des surfaces 
d’espaces protégés



Type d’espaces protégés Gestionnaire principal Financements principaux
Parc National Etablissement public du parc Etat
Parc Naturel Marin OFB Etat
Conservatoire du Littoral Multiples formes Taxe francisation
Parc naturel Régional Syndicats mixtes Divers
Réserve naturelle Nationale Multiples formes Etat
Réserve naturelle régionale Multiples formes Conseils régionaux
Arrêté de protection de 
biotope

Aucun Aucun

Conservatoire des espaces 
naturels 

Association Divers

Réserve biologique intégrale Office national des forêts Etat, ONF et collectivités
Réserve biologique Dirigée Office national des forêts Etat, ONF et collectivités
Site inscrit et Site Classé Aucun Aucun
Espace naturel Sensible Conseil général Taxe d’aménagement
Natura 2000 Multiples formes CE et Etat
Réserve de Biosphère Multiples formes Divers
Site du Patrimoine Mondial Etat Etat
Site RAMSAR Etat Etat



Evolution des dépenses pour la protection de la 
biodiversité en France

SDES, 2019
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2- Évolution des moyens  
et tendances 

2.1- PANORAMA DE LA DERNIÈRE DÉCENNIE 

2.1.1- Moyens de fonctionnement 
 

Figure 5 - Évolution de la SCSP nette notifiée moyenne12 par parc 

(Source : CGEDD, 2014 ; DEB, MARIF, 2016) 

LeV mo\enV accoUdpV aX[ SaUcV naWionaX[ SaU l¶eWaW via la SCSP ont augmenté 
considérablement (+ 87 % entre 2006 et 2011) après 2006 (loi Giran, élargissement des 
miVVionV, cUpaWion de PNF). NpanmoinV, deSXiV 2012, Xne lpgqUe baiVVe Vemble V¶obVeUYeU 
depuis le pic de 2011. En 2014, la dotation publique moyenne par parc national restait tout de 
même supérieure de 63,8 % à celle de 2006. D¶aSUqV la miVVion CGEDD, la majeXUe SaUWie de 
l¶aXgmenWaWion de la SCSP a pWp XWiliVpe SoXU abVoUbeU l¶aXgmenWaWion de la maVVe ValaUiale 
entre 2006 et 2011 (embauche de personnel de catégorie A en particulier) nécessaire à 
l¶plaUgiVVemenW deV miVVionV en aiUe d¶adhpVion, noWammenW j l¶plaboUaWion deV chaUWeV. 
                                                 
12 La SCSP nette notifiée est supérieure de quelques pourcentages aux versements réels opérés aux PN. Ces données 
permettent néanmoins de donner la WUajecWoiUe deV VXbYenWionV SXbliTXeV VXU Xn nombUe d¶annpeV imSoUWanW. DanV la VXiWe dX 
document, les données MARIF (dont la série commence en 2012), plus précises, sont utilisées. 
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2.1.2- Moyens humains 
 

Figure 6 - Évolution des moyens humains des parcs nationaux  
(inclXanW leV effecWifV de l¶pWabliVVemenW PNF eW dX GUoXSemenW d¶inWpUrW SXblic FoUrWV de 

Champagne et de Bourgogne - GIP FCB)  
Evolution du ratio ETP/nombre de PN
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(Source : DEB, 2017) 

 

¬ l¶inVWaU de la SCSP, la maVVe ValaUiale deV SaUcV naWionaX[ a connX Xne aXgmenWaWion UaSide 
et significative suite à la loi de 2006 et à la création des parcs nationaux de la Réunion et de la 
Guyane. Un pic est atteint en 2011, avec près de 95 ETP/parc en moyenne, suivi par une 
tendance à la baisse persistante à partir de 2012, vers un niveau qui semble se stabiliser 
aXjoXUd¶hXi aXWoXU de la YaleXU de 80 ETP/SaUc. La baiVVe demeXUe donc, de faoon gpnpUale, 
marquée sur le plan des ressources humaines, et ce tout particulièrement pour les 9 parcs 
antérieurs à 2012 (baisse de 5,2 ETP par parc). 

Par ailleurs, il est possible de différencier la situation des « nouveaux parcs » (postérieurs à 
2006) qui continXenW j YoiU leXUV effecWifV aXgmenWeU jXVTX¶en 2014 eW celle deV SaUcV anWpUieXUV 
qui voient leurs moyens diminuer depuis 2010 (baisse de 8,7 ETP/parc/an). Dans le même 
temps, le GIP du futur parc national des forêts de Champagne et Bourgogne monte 
progressivement en charge et le nouveau parc national doit voir le jour prochainement, 
accentuant un peu plus la pression sur les ressources humaines des parcs nationaux. 

2.1.3± Moyens d¶investissements 
Le bXdgeW d¶inYeVWiVVemenW, acWXellemenW UpdXiW, pWaiW j l¶origine conVWiWXp d¶Xne VXbYenWion d¶eWaW 
donW le niYeaX a laUgemenW YaUip aX coXUV deV deUniqUeV annpeV. La VXbYenWion d¶eWaW SoXU 
l¶enVemble deV SaUcV eVW ainVi SaVVpe de 13 M¼ en 2010 (6,5 M¼ en 2007), j 0,35 M¼ en 2013 
(CGEDD, 2014). Cette subvention est désormais perçue par un nombre réduit de parcs chaque 
année, de façon très hétérogène : seulement deux parcs nationaux devaient la toucher en 2015. 

subvention pour charges de service public nette moyenne par parc

Ressources humaines moyenne par parc

CGDD, 2018



Mécanismes de financement additionnels: les 
montants mobilisés par les parcs nationaux français

CGDD, 2018
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Partie 2 - Pistes de mécanismes de financements additionnels possibles pour les parcs 
nationaux français 

 

Figure 28 - Ordre de grandeur des montants annuels cumulés pour les parcs nationaux 
français par mécanisme ± GIP FCB exclu 

Ordre de grandeur des montants annuels levés par l'ensemble des parcs nationaux 
français (montants cumulés) - GIP FCB exclus
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(Source : enquête) 
 
¬ l¶pchelle dX WeUUiWoiUe naWional, leV donnpeV de l¶enTXrWe monWUenW TXe leV financements 
eXUoSpenV conVWiWXenW l¶Xn des mécanismes les plus mobilisés par les parcs nationaux français. 
IlV SeUmeWWenW de mobiliVeU Xn SeX SlXV de 2 M¼/an SoXU l¶enVemble deV 10 SaUcV enYiUon. LeV 
autres mécanismes qui semblent « peser » en terme de recette sont la taxe Barnier, le mécénat, 
les diverses prestations de service et la concession au secteur privé. 

Cependant, dans la figure suivante, le calcul de la moyenne de la somme récoltée par instrument 
(moyenne calculée pour chaque instrument sur le nombre de parcs où il est effectivement mis en 
place, c'est-à-dire pour lequel les directeurs de parcs ont mentionné un montant), permet une 
analyse plus fine : 

x CeUWainV inVWUXmenWV SUpVenWenW Xn SoWenWiel pleYp eW VonW WUqV SeX dpSlo\pV : c¶eVW le caV 
de la concession au secteur privé et de la miVe en Slace de dUoiWV d¶enWUpe, deX[ 
mécanismes déployés chacun sur un seul parc. La concession en question correspond en 
effeW aX[ lo\eUV YeUVpV danV le cadUe de conWUaWV d¶affeUmage aX Vein dX SaUc naWional de la 
VanoiVe eW leV dUoiWV d¶accqV SUoYiennent des paiements reçus par le parc national de la 
Guadeloupe pour accéder aux chutes du Carbet. Ces derniers se déclinent comme suit : 
2,2 ¼/adXlWe, 1 ¼/enfanW, 1,10 ¼/SeUVonne SoXU leV familleV de quatre, 1,5 ¼/SeUVonne SoXU 
les groupes de plus de huit et SoVVibiliWp d¶acheWeU Xne caUWe d¶accqV Yalable Xn an SoXU 
5 ¼/SeUVonne. Le SoWenWiel de leYpe de fondV de ceV mpcaniVmeV eVW SaUWicXliqUemenW 
pleYp : aX WoWal, leV lo\eUV YeUVpV danV le cadUe d¶affeUmage SeUmeWWenW aX SaUc de la 
Vanoise de récolter une somme aYoiVinanW leV 300 000 ¼/an eW leV dUoiWV d¶accqV aX[ 
chXWeV dX CaUbeW UaSSoUWenW Xne Vomme de SUqV de 90 000 ¼/an au parc de la 



Sources de financement du réseau Natura 2000 sur la 
période 2007-2013 (Barthod, 2015).



Un manque de moyens chronique: exemple N2000 
(CGEDD, 2015)

• 1776 sites Natura 2000, 
– 70 000 km2 terrestres (12,9% du territoire)
– 120 000 km2 marins (34% de la ZEE) en France

• Ressources humains : 
– 236 équivalents temps 
– besoins estimés à 655 équivalents temps plein

• Ressources financières : 
– 150 millions d’Euros par an
– besoins estimés à 370 millions par an
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is high and is comparable to the high percentage of PAs (75 %–100 %)
with a funding deficit found in sub-Saharan Africa (Lindsey et al.,
2018). However, most of the African countries have smaller economies
and lower governance levels than Brazil. If Brazil is compared only to
South Africa, the largest African economy, and thus a better bench-
mark, Brazil has 3.8 times more underfunded PAs.

The total annual funding deficit found in the Brazilian PAs is sub-
stantial, and comparisons with previous studies indicate that it in-
creased over time. Using data produced by the Brazilian government in
2006, Bovarnich et al. (2010) estimated that the total funding deficit for
Brazil’s federal PA system was between 56 % and 72 % of the total
estimated management costs. These values are lower than the one (84.4
%) we found in 2016. Thus, there is support for the hypothesis that the
overall PA funding gap in Brazil increased in the last decade. This
pattern is possibly due to two factors. The first is the mismatch between
the fast expansion of the country’s PA coverage in the last three decades
(Brazil multiplied its PA estate 13 times from 1980 to 2019) and the

slow growth in the allocation of public resources toward these PAs
(Medeiros et al., 2011). The second possible factor is that in the last
decade, Brazil suffered recurrent fiscal and political crises that have
undermined the federal government’s capacity to increase its spending
in several critical sectors, including the management of its PAs (Silva
et al., 2019).

The linear model explained most of the variation in funding deficits
among Brazilian PAs and identified five general patterns. First, PA
funding deficit was positively related to PA size, indicating that even
tough large PAs cost less per km2 than small PAs (Armsworth et al.,
2011; Bruner et al., 2004), they tend to have large funding deficits.
Second, PA age was negatively associated with PA funding deficits,
indicating that newer PAs receive fewer financial resources than older
ones, a pattern reported by Silva et al. (2019). Third, the PA funding
deficit is negatively associated with the HDI around PAs. This result is
consistent with the finding by Silva et al. (2019) that PAs in areas with
high HDI receive more public resources in Brazil. This pattern suggests
that the stakeholders of these areas might have more political capital
and bargaining power to direct scarce federal funding toward the PAs
that they care about most (Silva et al., 2019). Third, the model in-
dicated that PAs in the Amazon have larger funding deficits compared
to PAs in the Savannas and Drylands and the Atlantic Forest. This result
is surprising because the Amazon is the only region in Brazil with a
large-scale funding program (ARPA) dedicated to its PAs. The most
likely explanation for this result is that Amazonian PAs are, on average,
larger and therefore have higher total management costs than the PAs
of other regions. In addition, it seems that ARPA covers only a fraction
of the region's PAs' actual management costs. Finally, we did not find
statistical difference between the funding deficits of sustainable use and
strictly protected PAs, even though the federal government allocates
less public funding to sustainable use PAs because they are projected to
leverage private funds (through concessions and other mechanisms) to
support their management costs (Silva et al., 2019).

One limitation of our analysis is that PA funding deficits were based
only on recurrent management costs, one of the three PA cost cate-
gories. The other two cost categories are systemwide costs and estab-
lishment costs (Bruner et al., 2004). Systemwide costs include the na-
tional and sub-national technical and operational support needed for
PA management (Bruner et al., 2004). Because these costs remain un-
considered in the conservation literature, estimates from other national-
level public systems can be used as benchmarks. For instance, the sys-
temwide costs of effective national health systems are estimated at 15
%–20 % of the total annual management costs (Woolhandler et al.,
2003). If these values are used as a reference, then the systemwide costs
of the Brazilian PAs are projected to range from US$ 70.2 million to US
$ 93.6 million a year. Establishment costs include designation costs,

Table 1
Management costs, funding and funding deficits in Brazilian federal protected areas according to region and management groups.

Regions and management
groups

Number of protected
areas

Total area
(km2)

Total management costs (US
$/year)

Total public spending (US
$/year)

Total funding deficit (US
$)

Average
funding

deficit (%)

Amazon
Strict Protection 38 296,234 141,482,798 10,717,329 130,765,469 90.8
Sustainable Use 79 303,492 199,448,606 10,400,225 189,048,380 89.2

All 117 599,726 340,931,405 21,117,554 319,813,850 89.7
Savannas and Drylandsa

Strict Protection 37 52,829 48,515,492 12,188,071 36,327,357 54.4
Sustainable Use 30 44,509 29,002,700 5,990,542 23,012,157 52.4

All 67 97,338 77,518,130 18,178,614 59,339,515 53.5
Atlantic Forest
Strict Protection 50 10,186 15,725,598 21,236,426 −4,820,249 19.3
Sustainable Use 48 34,530 33,754,552 13,297,222 20,457,329 30.6

All 98 44,716 49,480,151 33,533,648 15,946,502 24.8
All PAs 282 741,782 467,929,686 72,829,815 359,099,869 58.6

a This region includes Caatinga, Cerrado, Pantanal, and Pampas.

Table 2
Federal protected areas in Brazil according to funding status, management
group, area, age, ecological region, and social context (assessed using the
Human Development Index and human population density).

Variables Ecological Regions

Amazon Savannas and
Drylandsa

Atlantic
Forest

Funding status
Funded 0 15 51

Underfunded 117 52 47
Management group

Sustainable Use 79 30 48
Strict Protection 38 35 52
Area (km2)
Median 2,847 389 66

Lower Quartile 1,337 89 15
Upper Quartile 6,775 1,433 279

Age (years, in 2016)
Median 15 26 27

Lower Quartile 11 15 15
Upper Quartile 27 35 34

Human development index
Median 0.48 0.6 0.69

Lower Quartile 0.43 0.54 0.64
Upper Quartile 0.55 0.67 0.74

Human population density
(people/km2)
Median 1.5 13.3 65.6

Lower Quartile 0.8 4.2 23.5
Upper Quartile 5.3 43.9 190.3

a This region includes Caatinga, Cerrado, Pantanal, and Pampas.
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3. Results

We estimated that Brazil’s 282 PAs required US$ 468 million to
meet their recurrent management costs in 2016. However, the Brazilian
government invested US$ 72.8 million (15.5 %) (Table 1). PA's funding
deficit ranged from 0% to 99.9 % (Table 1), with a national average of
58.5 %. Most PAs showed funding deficits (76.5 %), and those that did
are found in all three regions (Table 2). In contrast, the 66 PAs with no
funding deficit in 2016 are in the Atlantic Forest or Savannas and
Drylands (Table 2).

Federal PAs vary widely in size, age, and in the socio-economic
indicators of their zones of influence across ecological regions and
management groups (Table 2). The OLS model is statistically significant
(F7,274= 80.8, P=0.000) and explained 59 % of the variation ob-
served in the dataset. The model showed that funding deficit is nega-
tively related to PA age and HDI but positively related to PA area
(Table 3). Moreover, when all variables are considered simultaneously,
PAs of the Atlantic Forest and Savannas and Drylands had smaller
funding deficits than PAs of the Amazon (Fig. 3), and PAs of the Atlantic

Forest had smaller funding deficits than those of the Savannas and
Drylands (Wald Test, F1,274= 24.2, P < 0.001). Furthermore, funding
deficits in sustainable use PAs were not different from those in strictly
protected PAs (Table 3). Finally, the squared semi-partial correlation
between the funding deficit and independent variables revealed that
age, size, and ecological regions were the independent variables that
explained most of the variation in the dependent variable (Table 3).

4. Discussion

We demonstrated that most (76.6 %) federal PAs in Brazil showed
funding deficits in 2016 and that the system's overall funding deficit is
substantial (84.4 % of the estimated management costs). Furthermore,
we found that the funding deficit varied across PAs and that most of this
variation can be explained by a simple linear model that combines at-
tributes of the PAs and characteristics of their zones of influence. In
general, our results revealed some general patterns that can be tested by
similar studies in other countries.

We found that the proportion of PAs with a funding deficit in Brazil

Fig. 1. Distribution of the federal protected areas in Brazil.
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A B S T R A C T

Protected areas (PAs) are the most effective public policy instruments to protect natural ecosystems and the
services these ecosystems provide. Nevertheless, several PAs present a funding deficit because governments
allocate fewer financial resources than those required to cover PA management costs. The variation in funding
deficits within countries is not well documented because information about PA public investments and man-
agement costs are seldom available. We describe the variation in funding deficits across Brazilian federal PAs
and propose a model that explains such variation by using PAs' characteristics and their zones of influence as
predictors. We estimated that the 282 Brazilian federal PAs needed US$ 468 million to cover their management
costs in 2016. However, the Brazilian government allocated only 15.5 % of these costs. Approximately 76.5 % of
the PAs had funding deficits. Our model showed that: (1) funding deficit is negatively associated with PA age and
the human development index but positively associated with PA size, (2) PAs in the Atlantic Forest and the
Savannas and Drylands have lower funding deficits than PAs in the Amazon, and (3) PAs in the Atlantic Forest
have lower funding deficits than PAs in the Savannas and Drylands. We found that the proportion of PAs with a
funding deficit in Brazil is high and is comparable to the high percentage of PAs (75 %–100 %) with a funding
deficit found in sub-Saharan Africa. Moreover, there is evidence that the total annual funding deficit in the
Brazilian PAs increased in the last decade. New policies, public-private partnerships, and innovative funding
mechanisms need to be set to close the large funding gap in the Brazilian federal PA system.

1. Introduction

In a world where social and environmental transformations are
occurring faster than ever before, and societies are struggling to adapt
to such changes (Steffen et al., 2011), setting aside protected areas
(PAs) continues to be the most effective public policy instrument to
protect biodiversity and provide the ecosystem services that nations
need to prosper (Pimm et al., 2014; Watson et al., 2014). In the last
three decades, global agreements, such as the United Nations Conven-
tion on Biodiversity, and financial mechanisms, such as the Global
Environmental Facility, have fostered an unprecedented expansion of
PAs worldwide (Lewis et al., 2019; Watson et al., 2014). Currently,
there are more than 238,563 PAs covering 20 million km2 of terrestrial
ecosystems and 6 million km2 of marine ecosystems (UNEP-WCMC
et al., 2018). Most of these PAs are managed by public agencies and
have national budgets as their primary source of income (Hein et al.,

2013; Silva et al., 2019; Watson et al., 2014). Because governments
allocate fewer financial resources than those required to cover PA
management costs, PAs frequently present funding deficits.

Funding deficits are considered a major obstacle to the proper
management of PAs worldwide (Coad et al., 2019). Without sufficient
resources, agencies responsible for PA management cannot hire staff,
build necessary PA infrastructure, engage with local stakeholders, de-
sign PA management plans, or enforce PA regulations. Without en-
forcement, PAs can be degraded by illegal human activities (e.g.,
Kauano et al., 2017), defeating the purpose for which PAs were initially
designated. Currently, at least one-third of global protected land is
under intense human pressure, and there is no sign that such a burden
will be reversed soon (Jones et al., 2018). Thus, reducing or eliminating
PA funding deficits is one of the most important topics for the next
round of discussions of the Convention on Biological Diversity.

Designing financial mechanisms that secure the current and future
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Protected areas (PAs) play an important role in conserving biodi-
versity and providing ecosystem services, yet their effectiveness is
undermined by funding shortfalls. Using lions (Panthera leo) as a
proxy for PA health, we assessed available funding relative to
budget requirements for PAs in Africa’s savannahs. We compiled
a dataset of 2015 funding for 282 state-owned PAs with lions. We
applied three methods to estimate the minimum funding required
for effective conservation of lions, and calculated deficits. We es-
timated minimum required funding as $978/km2 per year based on
the cost of effectively managing lions in nine reserves by the Af-
rican Parks Network; $1,271/km2 based on modeled costs of man-
aging lions at ≥50% carrying capacity across diverse conditions in
115 PAs; and $2,030/km2 based on Packer et al.’s [Packer et al.
(2013) Ecol Lett 16:635–641] cost of managing lions in 22 unfenced
PAs. PAs with lions require a total of $1.2 to $2.4 billion annually,
or ∼$1,000 to 2,000/km2, yet received only $381 million annually,
or a median of $200/km2. Ninety-six percent of range countries
had funding deficits in at least one PA, with 88 to 94% of PAs with
lions funded insufficiently. In funding-deficit PAs, available fund-
ing satisfied just 10 to 20% of PA requirements on average, and
deficits total $0.9 to $2.1 billion. African governments and the in-
ternational community need to increase the funding available for
management by three to six times if PAs are to effectively con-
serve lions and other species and provide vital ecological and eco-
nomic benefits to neighboring communities.

budget | comanagement | conservation effectiveness | deficit |
funding need

Protected areas (PAs) are the foundation of international ef-
forts to secure biodiversity (1, 2). PAs play a critical role

in conserving high-priority species, including the African lion
(Panthera leo), one of the most iconic symbols of Africa and a
proxy for ecological health (3, 4). At least 56% of lion range falls
within PAs, and the species reaches its highest population densi-
ties in PAs with high prey densities and where lion populations are
well-managed and protected from primary threats (3, 5). Short-
falls in funding, combined with mounting human pressures, have
weakened the management capacity in most African PAs and
contributed to rapid declines in numbers of lions, their prey, and
other species (6–9). Lion numbers have decreased by 43% in just
two decades, to as few as 23,000 to 35,000 wild individuals (8, 10).
If managed optimally, Africa’s PAs could theoretically support
three to four times more wild lions than the current continental
total, which would secure the ecosystems that lions encompass
and allow for conservation gains for many other species (3).

Investing more financial resources into Africa’s PAs would not
only strengthen the conservation of lions and their ecosystems, but
also generate social and economic benefits for Africa and the
world at large. Africa’s PAs encompass species and areas of natural
heritage that are of great symbolic and cultural significance both
within Africa and elsewhere, perhaps most notably in the West
(4, 11, 12). PAs also support and supply vital ecosystem services to
African countries (13–15) and bolster and diversify rural and na-
tional economies via nature-based tourism (9, 16–18). Visitation to
parks and reserves has been increasing in Africa to the extent that,
in Southern Africa, for instance, ecotourism generates as much
revenue as farming, forestry, and fishing combined (19, 20).
However, Africa’s PAs are often underfunded and receive less

international support than their global value merits or than is
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of PAs and countries receive a fraction of the funding needed to
conserve lion populations and broader ecosystems effectively. In
some countries (e.g., Zimbabwe), although moderate funding
from the state is available, substantial proportions are tied up for
salaries, leaving modest amounts for operations. Unless action is
taken to increase resources for most PAs in African savannahs,
lions and many other species are likely to suffer continued steep
declines in number and distribution, with serious ecological and
economic ramifications. Countries with some of the largest PA
networks, such as Botswana, Tanzania, and Zambia, experience
some of the largest deficits despite strong political commitments
to conservation. This presents an opportunity for additional
donor support for conservation efforts in these countries, given
the impressive contribution of land for conservation, the diffi-
culty associated with securing such vast areas, and the signifi-
cance of these areas for the conservation of a wide range of
species valued worldwide.
Our results are consistent with prior studies in highlighting the

importance of management budgets for effective conservation of
African wildlife. Inadequate PA funding in part leads to the
wildlife population declines observed in many of Africa’s PAs
and helps explain the severity of declines in charismatic species
such as rhinos, elephants, and, increasingly, lions (3, 5, 10, 33–
35). Our finding that lower funding was associated with greater
threats to wildlife suggests that management funding does not
scale with the degree of threat and that threats are exacerbated
in the absence of adequate funding. Adequate budgets are re-

quired to develop and maintain infrastructure; to purchase and
maintain vehicles and other equipment; and to train, deploy, and
motivate staff (2, 36). In the absence of sufficient funding (and
even with adequate funding in circumstances of weak PA gov-
ernance and management), field staff can become ineffective. In
the worst cases, poorly paid or unmotivated staff can actually
contribute to wildlife declines due to the social and financial
gains that can be derived from engaging in illegal activities such
as poaching (37).
Efforts are drastically needed to raise the management bud-

gets of PAs to $1,000 to 2,000/km2 to effectively conserve lions
and their broader ecosystems. The African Parks Network
method ($978/km2) represented the tried-and-true costs of man-
aging stable and increasing lion populations in nine effective PAs
with varying management conditions. African Parks have proven
highly effective in the field and also at fundraising, due in part to
their commitment to financial accountability. The African Parks
Network method may yield the lowest estimates of budget re-
quirements because their budgets are less likely to be affected by
leakages to corruption or inefficiencies than those of some state
wildlife authorities. Channeling an elevated proportion of funding
to PAs through accountable nongovernmental organization
(NGO) partners engaged in collaborative management partner-
ships represents one potential means of reducing loss of donor
funding to corruption (38). Efforts to build the capacity of PA
authorities to manage finances transparently are also important.
Our study method ($1,271/km2) considered a broader spectrum of
management conditions across 115 PAs with lions and identified
the funding threshold that best predicted PAs maintaining lion
populations at ≥50% of carrying capacity. Packer et al.’s (5)
method ($2,030/km2) represented the high-end costs associated
with managing unfenced, free-roaming lion populations. Collec-
tively, these estimates represent a gradient of real-world man-
agement conditions and costs for effectively conserving lions.
Although estimates are higher than prior (and now outdated)
estimates of required funding, such as $174 to 424/km2 for forest
parks in Central Africa in 2004 (29) and $459/km2 for parks
Africa-wide in 1984 (28), our estimates approximate the $1,010/
km2 estimated need for managing tigers in Asia (39) [all figures in
2015 US dollars (USD)].
We emphasize that the two higher-end estimates ($1,271/km2

and $2,030/km2, or $1.2 to $2.4 billion total annually across all
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Fig. 1. The most underfunded countries for lion conservation, in terms of
total available (A) and median available (B) funding and remaining shortfalls
for effective conservation of Africa’s protected areas (PAs) with lions. Me-
dian remaining need represents the average percentage of funding needed
to meet the estimated required minimum. Minimum required funding and
deficits represent lower-end estimates based on the African Parks Network
method ($978/km2). See Tables 1 and 2 for the number of deficit PAs in each
country, country rankings, and International Organization for Standardiza-
tion country codes.

Fig. 2. Annual funding ($/km2) for 282 African PAs with lions (black circles)
compared with minimum required need as estimated by the African Parks
Network method ($978/km2), our study method ($1,271/km2), and the Packer
et al. (5) method ($2,030/km2). Of the 282 PAs, 249 (88%), 252 (89%), and
266 (94%) failed to meet the minimum benchmarks of the African Parks
Network, our study, and Packer et al. methods, respectively.
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PAs with lions) are the minimum amounts necessary under cur-
rent conditions to manage lion populations at half of the potential
population size. However, 50% of carrying capacity is a low
benchmark for conservation effectiveness, particularly for lions,
which have such great ecological and economic value. In addition,
some of the PAs with lions at 50% of estimated carrying capacity
are suffering ongoing declines (10) such that even larger budgets
may be required to manage stable or growing populations of lions
and their prey and yield long-term security for the species.

Additional Considerations. We caution that our study does not
provide insights into the requirements for the management of
individual PAs, which likely vary significantly with the extent of
threat and the geographic location, habitat type, and degree
of remoteness. Large PAs are likely to benefit from economies
of scale, as certain infrastructure developments are necessary
regardless of the size of an area and because larger areas will be
more insulated from threats than smaller areas. Similarly, costs
are likely to be higher in countries in which corruption causes

funding to be squandered (40). Additionally, in PAs where there
is little or no infrastructure, such as the newly gazetted Luengue-
Luiana and Mavinga national parks in Angola, the required
capital investment would be significantly greater than the oper-
ational costs used in our calculations. If PAs were to receive the
increase in funding that we recommend, all wildlife species
would benefit; with that said, our estimates may not reflect the
additional funding potentially needed to conserve rhinos due to
the high prices obtained by illegal wildlife traders for their horns
and the vigor with which poachers pursue them (41–43).
The costs of managing Africa’s PAs and conserving species

such as lions are likely to grow with time. Pressure on wildlife
due to poaching for body parts for the illegal wildlife trade is
severe, with an increasing range of species being affected (in-
cluding lions), which makes PA management more difficult and
expensive (3, 43). The human population is growing faster in
Africa than in other parts of the world, which will increase
pressure for land and natural resources contained within PAs
(44, 45). Conversely, costs could be reduced by increasing the

Table 2. The most underfunded countries for protected area (PA) management and lion conservation

African Parks Network Our study Packer et al. (5)

Rank
Country (ISO

code)

Median
deficit,
$/km2

Median
remaining
need,* %

PAs with
deficit,† %

Median
deficit,
$/km2

Median
remaining
need,* %

PAs with
deficit,† %

Median
deficit,
$/km2

Median
remaining
need,* %

PAs with
deficit,† %

1 Central African
Republic (CAF)

957 98 100 1,250 98 75 2,009 99 100

2 Angola (AGO) 944 97 100 1,237 97 100 1,996 98 100
3 Niger (NER) 935 96 100 1,228 97 100 1,987 98 100
4 South Sudan

(SSD)
933 95 100 1,226 96 100 1,985 98 100

5 Senegal (SEN) 931 95 100 1,224 96 100 1,983 98 100
6 Ethiopia (ETH) 915 94 94 1,208 95 94 1,967 97 100
7 Nigeria (NGA) 875 89 100 1,168 92 100 1,927 95 100
8 Zambia (ZMB) 862 88 100 1,155 91 100 1,914 94 100
9 Democratic

Republic
of the Congo

(COD)

862 88 100 1,155 91 100 1,914 94 100

10 Cameroon
(CMR)

850 87 75 1,143 90 100 1,902 94 100

11 Mozambique
(MOZ)

843 86 86 1,136 89 90 1,895 93 95

12 Namibia (NAM) 812 83 100 1,105 87 100 1,864 92 100
13 Tanzania (TAZ) 802 82 92 1,095 86 95 1,854 91 95
14 Botswana

(BWA)
778 80 100 1,071 84 100 1,830 90 100

15 Zimbabwe
(ZWE)

737 75 100 1,030 81 100 1,789 88 100

16 Burkina Faso
(BFA)

608 62 100 901 71 100 1,660 82 100

17 Uganda (UGA) 560 57 89 853 67 89 1,612 79 89
18 Benin (BEN) 421 43 100 714 56 100 1,473 73 100
19 Malawi (MWI) 352 29 50 581 46 75 1,340 66 75
20 Chad (TCD) 225 23 100 518 41 100 1,277 63 100
21 South Africa

(ZAF)
0 0 22 0 0 22 0 0 22

22 Kenya (KEN) 0 0 30 0 0 30 343 17 85
No deficit Rwanda (RWA) 0 0 0 0 0 0 0 0 0

All countries 778 80 93 1,071 84 94 1,830 90 95

Countries are ranked from highest to lowest median deficit among PAs with lions, as estimated by the African Parks Network method, the approach with
the lowest minimum funding requirement ($978/km2). More detail on PA deficits in countries that contain very few PAs with deficits (e.g., Kenya and South Africa) can
be found in SI Appendix, Table S4, which shows median deficits by country calculated using only PAs with deficits. ISO, International Organization for Standardization.
*Median percent of unmet minimum required funding relative to total available funding by PA.
†See Table 1 for total number of PAs with lions in each country.
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involvement of neighboring communities in PA management and
decision making, thereby increasing their engagement and sense
of ownership (12, 16, 46).

Funding Protected Areas for Africa’s Future. Greater investment in
Africa’s PAs is urgently needed, and is likely to yield significant
social, economic, and ecological benefits. PAs provide essential
ecosystem services via the provisioning of clean water and other
natural resources (13–15), which can reduce poverty, promote
human health, and improve the well-being of rural communities
(47, 48). Wildlife-based tourism in PAs has significant potential
to act as a vehicle for sustainable economic development and job
creation in many African countries, particularly in rural areas
with few alternatives (7). The tourism industry already generates
$34 billion of revenue in Sub-Saharan Africa and creates nearly
6 million jobs (49, 50). Lions represent a key aspect of this
success and are one of the most popular attractions to visitors of
Africa’s PAs (51). Tourism revenue represents a crucial means
for African countries to diversify economies and reduce reliance
on finite resources such as minerals, and on agriculture and
livestock, which are vulnerable to climate change (52). The po-
tential social and economic benefits associated with functioning
PA networks build a strong case for the investment of general
development aid funding to augment the traditional conservation-
focused funding in PA management. An allocation of just 2% of
the $51 billion allocated to development in Africa would likely
cover the deficits facing PAs from a lion-conservation perspective
(53). Such investments to PAs should be normalized as part of the
international development financial portfolio to support maturing
tourism economies and protect the environmental services pro-
vided by PAs to people’s health and general well-being. These
benefits would increase if care were taken to maximize the extent
to which benefits from tourism and PAs accrue to communities.
Potential approaches include providing communities with part or
complete ownership of concessions within PAs and, when
funding permits, the use of performance payments (54, 55),
taking care to avoid elite capture. Similarly, developed countries
could consider debt-for-nature schemes, in which debt allevia-
tion is provided in return for PA investment by the host nation
(56). Creative donor investment could assist many African

countries to optimize the commercial viability of their PAs, es-
pecially in PAs with high deficits (Fig. 1) and for which state
funding is in short supply (Fig. 4).
Over recent years, increasing effort has promoted community-

based conservation areas outside of PAs, which are essential for
maintaining landscape connectivity and intact ranges of far-
roaming species such as lions. However, while such investments
are essential, we urge the conservation and donor community to
ensure that sufficient focus is given to the management and
protection of PAs to maintain the backbone of conserved
landscapes. PAs should not be assumed to be adequately pro-
tected by virtue of their legal status. In addition to funding
needs, improving the effectiveness with which existing funds are
used is also essential. This means avoiding corruption and
seeking options to provide long-term, drip-feed funding for

A B CAfrican Parks method

No data / No lions 
Lion range 

Our study method Packer et al. method 

Median remaining need
≥ 90% remaining need unfunded 
76 - 90% remaining need unfunded 
1 - 75% remaining need unfunded 
0% (minimum need funded)

Fig. 3. Average funding shortfalls for lion conservation in PAs in 23 of 27 lion-range countries. Median remaining need represents the average (median)
funding shortfall in PAs, calculated by comparing available funding for PA management to the required funding to effectively conserve lions. Minimum
funding requirements were based on three estimation methods: (A) African Parks Network ($978/km2 per year), (B) our study method ($1,271/km2), and (C)
Packer et al. (5) method ($2,030/km2). We note that “0% (minimum need funded)” does not imply that all PAs for that country are adequately funded, as PA
budgets vary significantly within countries. For example, despite Kenya achieving median funding need, at least 40% of PAs in that country are not suffi-
ciently funded. All assessed countries, except Rwanda, showed at least one PA with deficit. See Table 2 and SI Appendix, Table S4 for more details on median
deficit and the number of PAs with funding shortfalls in each country.

Fig. 4. Proportion of state versus donor contributions to management
funding in 272 of Africa’s PAs with lions. Data excludes South Africa and
Chad, for which data were not available on donor and state contributions,
respectively.
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Un manque de moyens chronique: exemple du 
National Park Service Américain

• Agence fédérale créée en 1916
• 344 000 km2 (34 millions d’ha.) de parcs nationaux sous sa 

gestion
• 4 milliards de budget annuel principalement public (11,5 

millions $/1000 km2) > à la France
– A mettre en perspective avec les 41 milliards de Chiffres d’affaire 

générés
• 20 000 salariés (58 / 1000 km2) et 315 000 bénévoles 

– A mettre en perspective avec les 340 000 emplois générés
• 12 milliards d’arriérés en 2019 
• Décision politiques de financer massivement les parcs 

nationaux
– Great american outdoor act en 2020 (9,5 milliards versés sur 5 

ans)
– 900 millions € annuel pour le Land and Water conservation 

funds
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Membres fondateurs FRB :

• Il existe des modèles pérennes mais ils 
impliquent le développement de taxes 
dédiées



Exemple du modèle 
des ENS



Exemple du modèle des ENS

• Les espaces naturels sensibles ont pour objectifs 
– de préserver la qualite ́ de sites, des paysages, des milieux 

naturels, d’assurer la sauvegarde des habitats naturels ;
– d’être aménagés pour être ouverts au public, sauf exception 

justifiée par la fragilite ́ du milieu naturel.
• 99 départements mènent une politique ENS

– 4 000 sites gérés dans le cadre de cette politique
– 200 000 hectares acquis et/ou gérés

• Taxe d’aménagement prélevée assise sur les permis de 
construire
– 150 millions € par an. 
– instituée par délibération de l’assemblée départementale

• Acquisitions de terrains, aménagements légers, de 
fonctionnement 

• Le Conseil départemental détermine des zones de préemption
sur son territoire 



212 000 hectares acquis

- 1 600 km de rivages 

- 750 sites

- 15 % du linéaire côtier 

- 25% du linéaire visé pour 2030

Financement principal: 
droit annuel de francisation 
des navires de plaisance

Budget autour de 55 
millions d’Euros par an
- 25 millions pour 
l'acquisition
- 14 millions pour 
l'aménagement des sites

- 250 et 300 actes d’achat 
par an correspondant à 
2500-3500 hectares

Exemple du Conservatoire du littoral



Particularités du modèle ENS et CdL

• Le financement arrive avant la création de l’espace protégé
• Des dépenses qui sont majoritairement d’investissement 

(achat de terres)
• Peut poser des problèmes en matière de budget de gestion 

des sites dans un second temps
• Les actions de protections dépendent d’impacts

– Taxe de francisation des navires de plaisances
– Taxe sur la construction de bâtiment

• Principe pollueur-payeur



Modèle ENS et CdL commence à être étendu à 
d’autres mécanismes

• La compensation écologique
– au titre des études d’impact ou d’incidence
– au titre du préjudice écologiques 

• Contrainte particulière: l’argent doit être utilisé pour viser une 
équivalence en nature

• Utilisé notamment par les Conservatoires d’espaces naturels 
ou les gestionnaire de site N2000

• Compromis entre moyens additionnels et risques d’un 
paiement libératoire pour continuer à pouvoir impacter les 
écosystèmes
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#JFRB2020

Membres fondateurs FRB :

• Vers des financements innovants ? 



La question du paiement d’un droit d’accès n’est pas 
à l’ordre du jour en France
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Partie 3 - Le rôle des écosystèmes côtiers sableux en Aquitaine 
 

4-  DUoiWV d¶accès 
LeV dUoiWV d¶accqV SeXYenW Ve dpclineU VoXV SlXVieXUV foUmeV. IlV SeXYenW j la foiV dpVigneU deV 
dUoiWV d¶enWUpe j la YiViWe, deV SaiemenWV SoXU Xn emSlacemenW de biYoXac, deV dUoiWV de SaUking, 
des paiements pour des activités sportives, ou encore pour justifier un supplément de services 
danV Xn endUoiW donnp dX SaUc donW la conVommaWion SeXW faiUe l¶objeW d¶Xn choi[ conVcienW de la 
SaUW d¶Xn YiViWeXU, etc. 

Ces dispositifs sont fondés sur le principe bénéficiaire ± payeur (les bénéficiaires du parc national 
sont avant tout les visiteurs) et présentent un potentiel de levée de fonds considérables. 
Néanmoins, ils sont sujets à certaines polémiques, et leur mobilisation dans les parcs nationaux 
français soulève plusieurs enjeux. 

4.1- MOBILISATION DANS LES PARCS NATIONAUX ÉTRANGERS 

LeV dUoiWV d¶accqV conVWiWXenW Xne meVXUe en YigXeXU eW conclXanWe danV leV SaUcV naWionaX[ de 
nombreux pays (Australie, Costa-Rica, États-Unis, Chili, Corée du Sud, Pologne.). Pour certains 
d¶enWUe eX[, la collecWe de ceV dUoiWV d¶accqV UeSUpVenWe Xne SaUW WUqV imSoUWanWe dX bXdgeW WoWal. 

Figure 42 - Part du budget total des parcs nationaux financée  
par les droits d¶accqs dans les pays ptudips  

Part du budget des parcs nationaux financée par les droits 
d'accès dans les pays étudiés
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(Ministère de l¶Économie et des Finances, 2016) 
* les chiffres des États-Unis correspondent à l¶ensemble du National Park Service qui regroupe d¶autres structures que des 
parcs nationaux (parcs urbains, mémoriaux, etc.) 

Certains de ces pays (Chili, Mexique, Pologne, Costa-Rica, certains parcs des États-Unis) 
XWiliVenW deV dUoiWV d¶enWUpe claVViTXeV : leV SoinWV d¶enWUpe dX SaUc VonW conWU{lpV oX UeVWUeinWV eW 
leV YiViWeXUV ne SeXYenW SpnpWUeU danV l¶enceinWe TX¶Xne foiV aSUqV rWUe SaVVpV SaU le gXicheW. LeV 
tarifs de ces droits sont souvent modulés (tarifs résident, non-résident, groupes, personnes en 
situation de handicap, etc.) eW YaUienW SaUfoiV d¶Xn SaUc j Xn aXWUe aX Vein d¶Xn mrme Sa\V afin 
d¶ajXVWeU la fUpTXenWaWion, oX limiWeU la SUeVVion VXU leV milieX[. 



Payer pour des droits d’usages : se développe

• Citoyen ou usager ? 
– citoyen/contribuable
– usager
– citoyen et usager

• Possibilité d’avoir des paiement proportionnel 
– Usages + impactant
– Usagers + riches 

3
4
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Payer pour des droits d’usages : 
exemple des mouillages payants

3
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Mécanismes de financement additionnels
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Partie 2 - Pistes de mécanismes de financements additionnels possibles pour les parcs 
nationaux français 
 

Si la nature et le volume des besoins des parcs nationaux sont clarifiés, il convient désormais 
d¶idenWifieU leV VoXUceV de financemenWV addiWionnelV VXVceSWibleV de UpSondUe j ceWWe demande. 
Quels volumes permettent-elles de mobiliser ? Sont-elles facilement mobilisables ? Quelles sont 
leV conWUainWeV aX[TXelleV SoXUUaienW Ve heXUWeU leV SaUcV naWionaX[ inWpUeVVpV ? L¶offUe 
potentielle de mécanisme de financements additionnels est particulièrement large. 

Dans le cadre de cette étude, les mécanismes de financements additionnels visent à lever de 
noXYelleV UeVVoXUceV SoXU leV SaUcV naWionaX[. D¶Xne faoon gpnpUale, leV mpcaniVmeV de 
financement dits « innovants » visent tous à améliorer la disponibilité des ressources financières, 
soit en levant de nouvelles ressources publiques, soit en utilisant les ressources disponibles pour 
cUpeU Xn effeW leYieU, faYoUiVeU leV cofinancemenWV eW l¶inYeVWiVVemenW SUiYp, VoiW enfin en oUienWanW 
les financements existants pour favoriser des co-bénéfices et effets de synergie (CGDD, 2013). 
Le WableaX 2 donne Xn aSeUoX deV mpcaniVmeV SoXYanW V¶aSSliTXeU j l¶objecWif de conVeUYaWion eW 
au contexte des parcs nationaux. 

Tableau 2 - Récapitulatif des mécanismes de financements additionnels possibles 

(*) Accès aux ressources génétiques et partage des avantages. 

Ce tableau constitue une liste non exhaustive de mécanismes, potentiellement utilisables par les 
PN, détaillés dans la présente section. 

Types de mécanismes Mécanismes identifiés 

Contributions obligatoires 

Taxe environnementale 
Taxe générale 

Taxe sur l'extraction de ressources naturelles 
Taxe sur le tourisme 

DUoiWV d¶accqV 
Mécanismes adossés à la création de 

nouveaux marchés Exploitation d'une marque 

Obligations vertes Obligations émises par les parcs 

Loteries   

Mécanismes adossés à des obligations 
règlementaires 

MiVe en °XYUe de la comSenVaWion / ComSenVaWion caUbone 

APA* 

Contributions volontaires 
 

Mécénat 
Financement participatif 

Bénévolat 

Cofinancements et subventions 

Fonds et fondations 
Financements européens 

AXWUeV cofinancemenWV (agenceV de l¶eaX, Upgion, etc.) 
Paiements pour services environnementaux et dérivés 

Partenariats public-privé 

Concession privée 
Parrainage (sponsoring) 

Droits de dénomination (naming) 
Évènementiel 
Prestations 

CGDD, 2018



Mécanismes de financement additionnels : quelles 
pistes ? 

CGDD, 2018
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Partie 4 - Bilan et propositions générales 
 
 
 
de rpgulation de l¶pvolution du trait de c{te en Aquitaine 

 
Tableau 15 : Tableau rpcapitulatif sur l¶utilisation des mpcanismes de financements à fort 

potentiel pour les parcs nationaux 

Mécanisme 
de 

financement 

Catégories de projets 
pertinents à financer par cet 

instrument 
Exemples 

Potentiel indicatif 
de recettes pour 
un parc national 

FEDER-FSE 
(CTE inclus) Toutes catégories du COB 

Installation d'une chaufferie à bois, inventaires 
de biodiversité, réintroduction d'espèces, offre 

numérique de randonnée, etc. 

20 000 ¼ - 100 000 ¼ de 
cofinancements / projet 

FEADER 
(LEADER inclus) 

Large mais en lien avec le développement 
rural 

Restauration de cabanes pastorales, projets 
agricoles, études, réhabilitation de sentiers, etc.  

20 000 ¼ - 150 000 ¼ de 
cofinancements / par projet 

FEAMP 
Biodiversité marine, développement de la 
pêche et de l'aquaculture durables et de 

l'innovation 

Etudes, interventions sur la biodiversité marine, 
restauration d'habitat, etc. 

10 000 ¼ - 150 000 ¼ de 
cofinancements / projet 

LIFE Projets axés biodiversité, intervention sur 
le patrimoine naturel 

Programmes de suivis et d'intervention sur la 
faune et la flore essentiellement 

100 000 ¼ - 2 M¼ de 
cofinancements / projet 

Best 
Projets essentiellement axés sur la 

biodiversité, principalement intervention 
mais connaissance et communication 

également possibles  

Programmes de suivis d'espèces, restauration 
d'habitat, gestion d'espèces exotiques 

envahissantes, amélioration de la signalétique 
dans un parc national, etc.  

10 000 ¼ - 400 000 ¼ de 
cofinancements / projet 

H2020 Participation à la recherche scientifique Financement de campagnes de recherches, de 
matériel, etc. 

10 000 ¼ - (?) de 
cofinancements / projet, 

peut-être plus en fonction du 
volet mobilisé 

Financement 
participatif et 

dons 

Financement de projets ciblés et 
ponctuels, pertinent pour de l'intervention 

sur le patrimoine naturel et culturel, pour le 
financement d'études ponctuelles, de 

projets de communications, etc. 

Rénovations, réintroduction d'espèces, études 
ponctuelles, films, éditions, montage d'une 

amap, projets agricoles 
1 000 ¼ - 50 000 ¼ SaU SUojeW 

Mécénat Toutes catégories du COB Tous types de projets 10 000 ¼ - 200 000 ¼ / 
contrat de mécénat 

Droits d'accès Toutes catégories du COB Tous types de projets 100 000 ¼ j 2 M¼/an en 
fonction de la forme choisie 

Concession 
Essentiellement pertinent pour des 
services écotouristiques mais les 

redevances peuvent être réinvesties dans 
n'importe quelle catégorie du COB 

Activités sportives, animation, restauration, 
hébergement, etc. 

10 000 ¼ - 500 000 ¼/an en 
fonction du nombre 

d'activités concédées 

Naming et 
sponsoring 

Pertinence à délimiter mais revenus 
permettant de financer l'ensemble des 

catégories du COB 
Tous types de projets À déterminer mais sûrement 

très élevé 

 

 

Afin d¶oSWimiVeU leXU mobiliVaWion, le CommiVVaUiaW gpnpUal au développement durable formule 
enfin cinT SUoSoViWionV WUanVYeUValeV TXi V¶aSSliTXenW j l¶enVemble deV mpcaniVmeV eW TXi 
invitent notamment à la réflexion sur le rôle des différentes institutions qui interagissent dans la 
gestion des parcs nationaux franoaiV : la WXWelle de l¶État, l¶Agence fUanoaiVe de la biodiYeUViWp eW 
les établissements publics de parcs nationaux. 


