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Abstract

Protected area rangers are planetary health care workers and are at the front-
line of the protection of wildlife and wild places. Ensuring that there are suffi-
cient rangers in protected areas, and that these rangers are equipped and
provided with decent working conditions, is critical to protecting iconic species
such as tiger Panthera tigris. Using data from a global survey of public-sector
ranger numbers, we estimate the shortfall in the number of rangers required
to safeguard protected areas in Tiger Conservation Landscapes (TCLs) across
the 10 Asian countries with breeding tigers. We calculate the cost required to
address this shortfall in ranger numbers. We also estimate the costs for meet-
ing a subset of the welfare needs of rangers aligned to the Chitwan Declaration
of the World Ranger Congress. We estimate that a minimum of 12,500 more
rangers are required across ~320,000 km? of tiger-bearing protected areas. We
estimate this would cost US$ 45.8 million annually. The majority (63%) of
these rangers are required in three Southeast Asian countries, which have
declining tiger numbers. To meet a subset of the basic welfare needs of
rangers, we estimate that an additional US$ 7.8 million is required annually
across the 10 countries. While the funding gap that we estimate excludes many
aspects of effective protected area management, we provide further evidence
that protected areas in the biodiverse tropics remain underfunded. Increasing
funding for rangers is a critical component of what is required to protect the
tiger and tiger landscapes. We urge tiger range country governments, and the
global conservation community, to secure this funding. Increasing the num-
bers of rangers, and effectively supporting their welfare, will increase our abil-
ity to protect the tiger and the ecologically significant landscapes in which it

occurs.
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1 | INTRODUCTION

Effectively managed protected areas are essential for addres-
sing the Anthropocene extinction crisis (Butchart
et al.,, 2012; Gray et al., 2016; Hilborn et al., 2006). Protected
areas have been instrumental in the recovery and conserva-
tion of many species (Bolam et al., 2021), including the tiger
Panthera tigris; the majority of the global population of
which is inside protected areas (Jhala et al., 2021). However,
while the global coverage of protected areas continues to
increase, their effectiveness in conserving wildlife is varied.
The majority of protected areas, particularly in biodiverse
regions, have inadequate resources in terms of staffing and
budget for effective operations (Lindsey et al., 2018). A
global review of protected area effectiveness found that only
one in four protected areas have adequate resources to
properly function (Coad et al., 2019) while approximately
90% of protected areas with African lions Panthera leo are
insufficiently funded (Lindsey et al., 2018). The overall
annual deficit in global protected area funding was recently
estimated at US$ 43.7 billion, compared to US$ 24.3 billion
currently invested (Waldron et al., 2020).

A significant component of the cost of managing pro-
tected areas is the employment, equipping, care, and
management of field rangers. Rangers (i.e., frontline staff
involved in patrolling activities) are essential for the
effective management and operations of protected areas
(Belecky et al., 2019a). Rangers both ensure compliance
with protected area rules and help develop and
strengthen partnerships with local communities. Glob-
ally, there are not enough rangers to fulfill their role as
planetary custodians, and increasing the number of
rangers within protected areas is a conservation priority
(Appleton et al., 2022; Stolton et al., 2023). Poor ranger
welfare and a lack of appropriate equipment and training
have also been identified as challenges facing rangers
(Moreto, 2016). The essential roles, responsibilities, and
needs of rangers were encapsulated in the Chitwan Dec-
laration, adopted by ranger associations from around the
world at the 9th World Ranger Congress in November
2019 (Singh et al., 2021). The Chitwan Declaration high-
lights key elements required by rangers, particularly
access to communication networks and devices, shelter,
clean water, training in first aid and fire management,
effective medical evacuation plans, and adequate health
care, both in terms of access and coverage.

We use data from two comprehensive global surveys of
ranger numbers and working conditions (Appleton
et al., 2022; Belecky et al., 2019b) to estimate the funding
required to (i) meet minimum ranger densities and
(ii) address basic standards of ranger welfare, across pro-
tected areas within Tiger Conservation Landscapes (TCLs)
in the 10 countries with breeding populations of the tiger.

We use this analysis to estimate the funding increase
required to reach minimum required ranger numbers and
meet some of the important aspects of ranger welfare iden-
tified within the Chitwan Declaration.

2 | METHODS

We estimated the cost required to meet minimum ranger
densities (Table 1), and a subset of the standards of ranger
welfare defined in the Chitwan Declaration (Table 1),
across all protected areas within TCLs (Sanderson
et al., 2010) within the 10 countries with extant tiger popu-
lations (Bangladesh, Bhutan, China, India, Indonesia,
Malaysia, Myanmar, Nepal, Thailand, Russia). Tiger Con-
servation Landscapes are areas of suitable connected habi-
tat, which are sufficiently large to support five female
home ranges and with evidence of recent tiger presence.
TCLs comprise both protected and unprotected areas. We
focused our analysis solely within protected areas within
the TCLs (Table S1). Protected area coverage was obtained
from the World Database on Protected Areas (wWww.
protectedplanet.net; accessed January 2021) and totaled
321,472 km? within TCLs across the 10 countries
(Table S1). While a revision of TCL boundaries was pub-
lished in 2023 (Sanderson et al., 2023), we restricted our
analysis to the TCLs defined by Sanderson et al. (2010)
while removing areas within the three Southeast Asian
countries, which subsequently lost their tiger populations
(Cambodia, Lao PDR, and Viet Nam; Goodrich
et al., 2022). Our analysis follows Belecky et al. (2019a)
and focuses exclusively on rangers, whom we define as
protected area staff who are involved in patrolling activi-
ties on a regular basis and who work in the public sector
in the sense that they are paid wages by a government and
their position is characterized by accountability and duties
to a government authority. While we calculated costs for
each country, we present data regionally. This was due to
limitations on the publishing of country-specific data as
per project permission agreements with most govern-
ments. We present results based on three geographic
regions: South Asia (India, Bangladesh, Nepal, Bhutan),
Southeast Asia (Malaysia, Indonesia, Thailand, Myanmar),
and East Asia (Russia, China). For each region, we
summed the results from each relevant country to estimate
the costs required to achieve minimum ranger numbers
and improve ranger welfare.

2.1 | Ranger densities

We obtained data on current ranger numbers and densi-
ties from Appleton et al. (2022), who used a combination
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TABLE 1
Landscapes (TCLs) across 10 Asian countries.
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Minimum ranger standards used to calculate the funding gap for rangers within protected areas in Tiger Conservation

Element of the

Chitwan Source

declaration Justification Minimum standards  of data Costing source

Ranger Numbers Effective management of protected 10 rangers per 100 km®>  Appleton  Mean ranger salaries per country

areas requires a minimum number
of rangers to mitigate threats and
productively engage with local
communities.

Injury Insurance  Rangers undertake a dangerous job
and effective insurance is necessary
as both a duty-of-care to rangers and

to enhance performance

Life Insurance

Access to Effective communications while on
communications  patrol is essential for both health rangers
devices and safety and also coordinating

enforcement operations
First Aid Rangers undertake a dangerous job
training in often remote conditions. As such,

knowledge of first aid is essential

Crime Scene
Investigation
training

Patrolling by rangers can more
effectively deter illegal activity if the
certainty and severity of punishment
to offenders are high. Professionally
managing crime scenes and
evidence increases the likelihood of
successful legal action against
natural resource criminals

“East Asia refers to TCLs in Russia and China.

of questionnaires, analysis of literature and government
reports, and direct information requests to governments to
estimate protected area ranger numbers from 163 countries
globally. We used this data to estimate national protected
area ranger densities in each country by dividing the total
numbers of rangers per country by each country's total
protected area coverage obtained from the World Data-
base of Protected Areas (www.protectedplanet.net;
accessed January 2021). We then applied this density to
the coverage of protected areas within TCLs in each coun-
try to estimate the current numbers of rangers. This was
compared to an estimate of a minimum numbers of
rangers required to effectively protect the tiger in order to
identify any shortfall in current ranger numbers. There is
no uniform agreement on minimum densities of rangers,
and the optimum density will vary considerably based on
the nature of a site. This is reflected in the variety of pub-
lished estimates of minimum ranger densities (Table S2).
For our analysis, we defined the minimum ranger density
as 10 individuals per 100 km® in South and Southeast Asia
and 5 individuals per 100 km? within the East Asian range
of the Amur tiger. We chose different thresholds for

in South and Southeast et al.
Asia; 5 rangers per (2022)
100 km? in East Asia®

100% of rangers insured  Belecky

100% of rangers insured

1 device per four

Each ranger trained
once every 3 years

Each ranger trained
once every 2 years

were obtained from Belecky et al.
(2019b). These were adjusted per
subsequent national inflation.

Country-specific quotes for insuring
et al. rangers (Singh et al., 2021)
(2019a)

Country-specific online price quotes
for hand-held two-way radio-sets
(Motorola MT-918 or equivalent)

Country-specific quotes for delivering
accredited First Aid Training for
groups of rangers

A generic estimate of the cost for
delivering Crime Scene Investigation
Training from experience in
Cambodia and Thailand. This was
US$ 200 per person

minimum ranger densities between the two regions to
reflect both tiger ecology, tiger home ranges and thus den-
sities are much lower in the temperate forests of North
East China and the Russian Far East than in other parts
of the extant range, as well as the low human population
densities within these regions. We choose these thresholds
based on our experience working in protected area and
conservation law enforcement across Asia and we believe
these ranger densities are both realistically achievable and
likely to provide sufficient human resources for effective
conservation. We acknowledge that these thresholds are
higher than some published estimates of minimum ranger
densities (Table S2) but we believe they reflect the unique
difficulties of conserving tiger: a high value species in
illegal trade markets, which is dependent on sufficient
densities of ungulate prey and which requires effective
management of potential conflict with humans. We also
note that the minimum ranger density we use in
South and Southeast Asia (10 individuals per 100 km?)
has been recommended by governments in at least two
Asian countries: Viet Nam and the Philippines (Appleton
et al., 2022).
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To calculate the cost of employing any additional
rangers required, we obtained current ranger salary
information from Belecky et al. (2019b) (see below).
Ranger salaries were adjusted within each country
for annual inflation since the surveys, which were
delivered between 2016 and 2019. Annual inflation
since the surveys was estimated in May 2021 using
data from the International Monetary Fund (https://
www.imf.org/external/datamapper/PCPIPCH@WEO/
WEOWORLD).

2.2 | Ranger welfare

We identified three important requirements for ranger
welfare and conditions from the Chitwan Declaration:
(i) provision of life and injury insurance; (ii) access to
communications devices when patrolling; and
(iii) provision of training (Table 1). For each element,
we identified minimum conditions (Table 1) and the
cost, per ranger, of meeting these conditions within
each country (Table 1). We compared the minimum
conditions with the current situation for rangers within
protected areas inside TCLs in each country. These data
were obtained from a comprehensive global assessment
of ranger working conditions (Belecky et al., 2019a).
We used the results of Belecky et al. (2019b) to calcu-
late the number and percentage of rangers that were
fully insured, had access to communications devices,
and had received recent (<3 years ago) training in First
Aid and Crime Scene Investigation. This number was
compared to the minimum ranger number for the

2.5

15

country (see above) to calculate the gap in funding
required.

3 | RESULTS

3.1 | Ranger densities

Country-specific estimated ranger densities varied
between 0.5 and 26.4 rangers per 100 km® of protected
area (Figure 1). In Southeast and East Asia, the mean
number of rangers (6.4 and 0.7 per 100 km?, respectively)
was insufficient for effective protection (Table 2).
While in three countries (two in South Asia and one in
Southeast Asia) ranger density exceeded our minimum
thresholds of required rangers (Figure 1), there is an
overall shortfall of 12,481 rangers within TCL-
protected areas. Two-thirds of the required rangers
(8,286) are needed in three Southeast Asian countries
with declining tiger numbers (Malaysia, Indonesia, and
Myanmar). Mean (pre-inflation) ranger salary varied
between US$ 137 and US$ 563 per month with salary
levels relatively similar between the three regions
(Table 2). Based on estimated ranger numbers, and
mean salaries, currently US$ 155.6 million is invested
annually by the 10 countries in ranger salaries within
protected areas inside TCLs. Most of this current
investment (69%) is in South Asia (Table 2). The short-
fall for ranger salaries across the region was estimated
at US$ 45.8 million with the majority of additional
investment required in Southeast (63%) and East Asia
(33%) (Tables 2 and 4).

FIGURE 1
the optimum ranger densities

Proportion of

(10 rangers per 100 km? in

0.5

Proportion of minimum ranger numbers present

o= m W R

MM ID MY TH RU

South-east Asia East Asia

CN BT NP

South and Southeast Asia;

5 rangers per 100 km? in East
Asia) within the 10 countries
with breeding tiger populations.
BD, Bangladesh; BT, Bhutan;
CN, China; ID, Indonesia; IN,
India; MM, Myanmar; MY,
Malaysia; NP, Nepal; RU,
Russia;TH, Thailand.

8D IN
South Asia
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TABLE 2 Numbers of rangers surveyed, ranger densities, and estimated costs of meeting optimum ranger densities within protected

areas inside Tiger Conservation Landscapes (TCLs) within three geographic regions of extant tiger occurrence.

South Southeast

Asia Asia East Asia
Number of countries 4 4 2
Number of protected areas surveyed (Belecky et al., 2019a) 27 54 17
Number of rangers surveyed (Belecky et al., 2019b) 810 615 184
Mean (+ SD) national ranger density (Appleton et al., 2022) 11.1 + 9.7 6.4 + 8.5 0.7 + 0.2
Current estimated rangers' numbers within protected areas inside TCLs 22,532 10,236 456
Additional rangers required to meet optimum densities across protected areas inside TCLs 765 8,286 3,429
Mean national ranger salary (inflation adjusted; US$/month; Belecky et al., 2019a) 232 + 89 337 + 150 360 + 44
Current total ranger salaries within protected areas inside TCLs (inflation adjusted; US 107,023,687 46,495,284 2,060,946
$/year)
Costs of additional rangers required to meet optimum densities across protected areas inside 1,912,715 28,849,541 15,075,502
TCLs (US$/year)

TABLE 3 Mean (+ SD comparing between countries) % of rangers meeting minimum standards (see Table 1) of health and life

insurance, access to communications devices, and training within Protected Areas inside Tiger Conservation Landscapes (TCLs) within three

Asian regions. For each region, the estimate costing gap is also provided.

South Asia Southeast Asia East Asia
Mean % of rangers receiving injury insurance 28.5 +12.9 27.5 +20.8 64.2 + 8.0
Mean % of rangers receiving life insurance 36.7 + 3.5 32.6 + 2.7 61.9 + 7.5
Total estimated cost of insurance for existing and required rangers (US$) 588,596 653,941 194,111
Mean % of rangers with access to communication devices on patrol 35.3 +23.0 32.6 + 8.8 78.8 + 8.4
Total estimated cost required for communication devices (US$) 90,115 423,617 158,342
Mean % of rangers receiving annual First Aid Training 149 + 3.5 29.5 + 15.4 51.6 + 2.6
Mean % of rangers receiving annual Crime Scene Investigation Training 24.0 +4.0 36.1 +19.1 459 + 129
Total estimated costs required for annual training 3,532,402 1,603,630 552,391

TABLE 4 Estimated US$ funding gaps (and % of total funding gap of US$ 53.7 million) for additional rangers, full ranger insurance,

communications equipment,® and training® within protected areas across Tiger Conservation Landscapes (TCLs) in three Asian regions.

Item South Asia Southeast Asia East Asia All Tiger range countries
New rangers 1,912,715 (4%) 28,849,541 (54%) 15,075,502 (28%) 45,837,758 (85%)

Insurance 588,596 (1%) 653,941 (1%) 194,111 (<1%) 1,436,649 (3%)
Communications equipment® 90,115 (<1%) 423,617 (1%) 158,342 (<1%) 672,074 (1%)

Training® 3,523,402 (7%) 1,632,630 (3%) 552,391 (1%) 5,708,424 (11%)

Total 6,114,829 (11%) 31,559,730 (59%) 15,980,346 (30%) 53,654,905

#One device per four rangers; note additional infrastructure such as radio masts may be required.

“First Aid and Crime Scene Investigations.
3.2 | Ranger welfare

A total of 1,609 rangers were surveyed from 98 protected
areas within TCLs in the 10 countries with extant
tiger populations (Belecky et al., 2019b). Half of the inter-
viewed rangers were in South Asia with 38% in Southeast

Asia and 12% in East Asia (Table 2). Less than half of cur-
rently employed rangers received injury or life insurance
(Table 3) with the proportion of insured rangers higher
in East Asia. In South and Southeast Asia, slightly more
rangers had access to life as opposed to injury insurance
though the reverse was the case in East Asia (Table 3).
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Annual insurance costs provided were relatively low
(mean US$ 73 per ranger per year) with a total gap (cur-
rent and required rangers) of US$ 1.4 million for ranger
insurance annually across the 10 countries (Table 4). We
note that a proportion of the rangers who reported receiv-
ing insurance might have inadequate insurance
(i.e., falling below the standard we used) so the financing
gap for ranger insurance could be higher than we report.
Approximately 50% of rangers rarely or never had
access to communication devices on patrol with greater
access to devices in East Asia (Table 3). An additional
2,535 communication devices (mean cost US$ 185 + SD
102.3) are required across the 10 countries at an esti-
mated total cost of US$ 672,000 (Table 4). Approximately
one-third of rangers received annual training on First
Aid and Crime Scene Investigations with a higher per-
centage of rangers receiving annual training in East Asia
(Table 3). The additional cost of training was estimated at
US$ 2.3 million for First Aid (mean cost US$ 151 per
participant + SD 80.1) and US$ 3.3 million for Crime
Scene Investigations (mean US$ 200 per participant).
This gives a gap of funding for First Aid and Crime Scene
Investigation training of approximately US$ 5.7 million
annually—61% of which is required in South Asia.

4 | DISCUSSION

Protected areas are the cornerstone of global efforts to
safeguard biodiversity, and rangers are essential for effec-
tive protected area management (Singh et al.,, 2021;
Stolton et al., 2023). Ensuring that a sufficient number of
rangers are employed, and that they are equipped and
valued, is essential if we are to limit the impacts of the
Anthropocene extinction crisis. Currently, insufficient
resources are invested by the global community into pro-
tected area rangers (Appleton et al., 2022; Belecky
et al., 2019a; Coad et al., 2019). We demonstrate that this
pattern holds true across protected areas supporting one
of the planet's most iconic, and threatened, species: the
tiger. Increasing funding for rangers is a critical compo-
nent of what is required to protect the tiger and tiger
landscapes. Through securing protected areas, and the
ecosystem services therein, rangers generate considerable
positive benefits for the planet. It has been estimated that
funding protected areas generates a 5:1 return on invest-
ment (Waldron et al., 2020) and the role of rangers as
planetary health stewards is increasingly recognized
(Stolton et al., 2023). Investing in rangers, both in terms
of increasing numbers and improving their working
conditions, must be viewed a part of a post-Coronavirus
economic revival through stimulating rural economies
and strengthening the protection of nature and thus

reducing probabilities of future pandemics (Hockings
et al., 2020; Terraube & Fernandez-Llamazares, 2020).

There are not enough rangers in government pro-
tected areas in at least seven of the 10 countries with
breeding wild tiger populations. We estimate that a mini-
mum of an additional 12,500 rangers are required for
these protected areas. We estimate that this would cost
US$ 45.8 million annually. Given that we estimate that
more than US$ 150 million annually is invested in ranger
salaries within these countries, the additional funding
required represents an increase, across current tiger
range, of just over one-third. However, in many Asian
countries, tigers occur widely outside the protected area
network: indeed our estimate of ~320,000 km? of tiger-
bearing protected areas represents just over one-third of
the extent of Tiger Conservation Landscapes identified by
Sanderson et al. (2023). Some of these landscapes repre-
sent areas under Other Effective Conservation Measures
(OECMs) and will likely require further human
resources to safeguard tigers. We also document a
funding gap of approximately US$ 7.8 million for
meeting a subset of the more important standards of
ranger welfare. Unlike the gap for additional rangers,
which is mostly in Southeast Asia, additional funding
for ranger welfare and conditions is necessary across
all tiger range countries. We only assessed a subset of
the costs required to effectively manage protected
areas but believe this subset, focused around ranger
numbers and key aspects of their welfare, provides a
valuable insight into the resource gaps needed to
secure tiger populations. The aspects of welfare that
we assessed, focused around the safety of rangers
(e.g., insurance and communication tools), have been
self-identified by rangers as among their most signifi-
cant concerns (Belecky et al., 2019b; Moreto et al.,
2016), but clearly do not represent the full suite of
interventions required to comprehensively enhance
ranger well-being. Equally as important as increasing
the numbers of protected area rangers is increasing
their effectiveness, and it is essential that any
increases in ranger numbers are paired with increased
levels of evidence-based policing and community
engagement (Lam et al., 2023).

There is a clear geographic discrepancy as to where
additional investment is required. Almost 60% of the
funding gap we identify (US$ 31.6 million) is for rangers
(both increased numbers and improved welfare) in four
Southeast Asian countries. These countries have small
tiger populations that have declined, in both numbers
and distribution, over the past 20 years (Goodrich
et al., 2022; Sanderson et al., 2023). Southeast Asia is at
the center of the contemporary extinction crisis with
growing human populations and an increasing middle
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class driving unsustainable hunting and consumption of
wild animals (Gray et al., 2018; Sodhi et al., 2010). Insuf-
ficient funding resulting in low numbers of poorly
equipped and unmotivated protected areas rangers fur-
ther exacerbates this regional wildlife crisis. Ineffective
protected area management in Southeast Asia has been
implicated in significant population declines of iconic
species, including the tiger, elephants, rhinoceros, and
wild cattle (Brook et al., 2014; Duckworth et al., 2012;
Figel et al., 2021; Groenenberg et al., 2023; Rasphone
et al., 2019). A fundamental tenet of our analysis is that
more resources for protected area rangers, and thus
increased ranger numbers and improved ranger welfare,
correlate with conservation success. This assumption
merits empirical testing, and we highlight this as an
important area of future research.

Several caveats exist regarding the data we use and
our interpretation. While we only estimated funding gaps
across the 10 countries with extant tiger populations, the
TCLs (Sanderson et al., 2010) cover a larger area than
the current distribution of the tiger. This is particularly
the case in, for example, parts of northern Thailand and
Myanmar and areas of eastern India (Suttidate
et al., 2021). As such, some of the protected areas within
our analysis, such as Phu Khieo Wildlife Sanctuary in
Thailand, do not currently support the tiger. However,
these protected areas still require effective management
for tiger conservation, particularly as, in a number of
landscapes, future tiger reintroduction is possible (Gray
et al., 2023). Conversely, some protected areas, for exam-
ple those under the jurisdiction of the Karen National
Union's Kawthoolei Forestry Department (KFD), whose
protected area system and land management regime dif-
fer from the central Myanmar Government, are not
included within the World Database of Protected Areas.

We also assumed that the density of rangers within
protected areas inside TCLs was similar to the national
average provided by Appleton et al. (2022). In many
countries, it seems possible that protected areas support-
ing the tiger may have higher densities than the national
average and therefore we may have overestimated the
additional number of rangers required. However, we note
that the ranger densities for India which were provided
by Appleton et al. (2022) are very similar to indepen-
dently derived estimates exclusively from tiger reserves
(Jhala et al., 2021). Farhadinia et al. (2023) provide
ranger densities across Asia using a similar, but appar-
ently independent, approach to that of Appleton et al.
(2022). These estimates of ranger density are similar to
those which we provide (Figure S1) with the data from
Farhadinia et al. (2023) supporting our conclusion that
there are insufficient ranger numbers across the majority
of tiger range countries (Figure S1). The data from
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Appleton et al. (2022) and Belecky et al. (2019a), and thus
our analysis, focus largely on public sector rangers work-
ing within government managed protected areas. Nongo-
vernment protected areas, now commonly referred to as
OCEMs, are increasingly recognized as essential for spe-
cies conservation and nature-based solutions. OECMs are
often managed for biodiversity and conservation by
Indigenous communities. Further empowering and
equipping community conservation stewards could help
address the gap in ranger densities we identify. Addi-
tional alternatives to increase the number and effective-
ness of protected area rangers, and decrease the financial
burden on often under-resourced Environmental Minis-
tries, could include partnering with other government
agencies such as the Military, which has been successful
in Nepal (Mahatara et al., 2018), or exploring the estab-
lishment of innovative comanagement approaches for
protected areas (Gray et al., 2020). However, increased
militarization of protected area management in Asia
needs to be approached cautiously with strong safeguards
in place to support and benefit local communities.
Protected area rangers are planetary health care
workers and are at the frontline of the protection of wild-
life and wild places (Stolton et al., 2023). For
conservation-dependent species such as the tiger, ensur-
ing that there are sufficient resources and support for
rangers is essential for preventing local extinctions and
for supporting population recovery. There is an urgent
need to increase funding to support rangers across the
10 Asian countries with breeding tiger populations.
Increasing the number of protected area rangers needs to
be identified and prioritized in national conservation
planning. We recommend adding measurable goals for
increasing the number, and efficacy, of protected area
rangers into both National Biodiversity Strategy and
Action Plans (NBSAPs) and national Tiger Action Plans.
Reporting on these commitments should be incorporated
into reporting under the Convention on Biological Diver-
sity (CBD) and the Global Tiger Recovery Program
(GTRP). While not a panacea to the multiple threats
assailing Asian wildlife the additional investment which
we identify would make a significant contribution to our
ability to protect the tiger. Moreover, bolstering resources
and support could improve workplace conditions and
morale of rangers, which, in turn, could enhance
and improve job satisfaction and community relations
(Moreto et al., 2016; Moreto et al., 2017). Expanded
resources, including those allocated to specific forms of
training such as Problem-Oriented Policing, intelligence,
and community education, would extend alternatives
and options needed to respond to potential threats in and
around protected area landscapes (see Cowan et al., 2019;
Moreto & Charlton, 2019). We urge tiger range country
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governments and the global conservation community to
secure this funding. Increasing the levels of funding
to rangers, as identified in this paper, would unquestion-
ably increase the ability of the global community to pro-
tect the tiger and the ecologically significant landscapes
in which they live.
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