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Abstract

For many large carnivores, minimizing the financial burden they impose on local peo-
ple is critical to their conservation. Incentive-based programs that provide people with
financial benefits for taking pro-conservation actions or achieving conservation goals are
a promising tool for promoting human—carnivore coexistence. Although the number of
incentive-based programs aimed at conserving large carnivores is growing, there has been
little published research on the use of this approach. We reviewed the design, implemen-
tation, and results of a novel lion conservation incentive payment (CIP) program piloted
in Tanzania’s Ngorongoro Conservation Area. Under the program, developed in collab-
oration with local stakeholders, villages earned direct payments based on the number of
lions observed on their land each month. During the program’s 3-year pilot period, villages
earned more than double the value of livestock injured or killed by lions and used their
earnings primarily to support education-related projects. A household survey conducted
at the conclusion of the pilot indicated widespread awareness of and support for the CIP
program. Lessons from this experience that may be valuable for the development of similar
incentive-based conservation schemes in Tanzania and beyond include the importance of
developing a practical and dynamic earnings framework, evaluating and adaptively manag-
ing program communications, supporting participating stakeholders to effectively deploy
their CIP earnings, and identifying potential sources of sustainable funding,
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INTRODUCTION

In many low- and middle-income countries, a sharp disconnect
exists between wildlife conservation policy and the economic
interests of local people (Jordan et al., 2020; Kideghesho &
Mtoni, 2008). For many communities, wildlife impose a signif-
icant financial burden, both directly, through crop damage and
livestock depredation, and indirectly, through land-use restric-
tions designed to maintain suitable wildlife habitat (Salerno
etal,, 2020; Thondhlana et al., 2020). Yet, the economic benefits
of wildlife (e.g., through tourism and hunting) are often cap-
tured by central governments or other outside actors (Nelson
et al,, 2010). As a result, protectionist approaches to conserv-
ing wildlife raise ethical concerns about their fairness to local
people (Armitage et al., 2020; Matose et al., 2025) and are fre-
quently ineffective at achieving conservation goals (Di Marzo
& Espinosa, 2025; Ferniandez-Llamazares et al., 2020; Kaczan
et al., 2013). Often, it is simply too costly for people to tolerate
carnivores and other problematic wildlife, leading to retaliation
against these species (Jordan et al., 2020).

Globally, compensation has been the main economic
approach to mitigating human—carnivore conflicts to date
(Bautista et al., 2019; Dickman et al., 2011; Nyhus et al., 2005;
Ravenelle & Nyhus, 2017; Romafiach et al., 2007). Although
some compensation schemes have yielded positive results
(Bauer et al., 2017; Hazzah et al., 2014), many have been plagued
by problems that have made them largely ineffective, including
long payment delays, high transaction costs, inadequate payment
amounts, and fraud (Dickman et al., 2011; Mmopelwa & Mpolo-
keng, 2008; Ravenelle & Nyhus, 2017; Zabel & Engel, 2010;
Zabel & Holm-Miiller, 2008). As a result, even individuals who
receive compensation are often dissatisfied with the program
(Hazzah et al., 2009) and are no more tolerant of carnivores
(Naughton-Treves et al., 2003).

Perhaps most importantly, compensation schemes generally
do not condition the payment of funds on the achievement of
tangible conservation goals (Dickman et al., 2011). Accordingly,
under a compensation model, conservation dollars may be spent
year after year on a program that is not delivering measurable
results. As a result, various compensation schemes have failed
to achieve satisfactory outcomes in Africa, Europe, and North
America (Boitani et al., 2010; Matino et al., 2016; Mmopelwa
& Mpolokeng, 2008; Naughton-Treves et al., 2003; Ravenelle &
Nyhus, 2017; Romafiach et al., 2007).

Incentive-based programs, which pay stakeholders directly
for taking an agreed-on action or achieving an agreed-on
outcome, are an alternative to the traditional compensation
approach (Dickman et al., 2011; Ferraro & Kiss, 2002; Zabel &
Engel, 2010). These programs are referred to by various terms,
including performance payments, payments for presence, and direct pay-
ments for conservation. We use the term conservation incentive payments
(CIPs), which we believe best describes the approach and best
captures the variety of related incentive-based tools. The key
feature of any CIP program is conditionality: benefits are pro-
vided if and only if the conservation objective is achieved (Milne
& Niesten, 2009). This allows CIPs to align a community’s eco-
nomic interests with conservation goals and avoid many of the
pitfalls of compensation schemes.

In theory, CIPs work by allowing local communities to derive
financial benefits from carnivores, which can improve attitudes
toward these species and reduce retaliation against them (Black-
burn et al., 20106; Broekhuis et al., 2020; Dickman et al., 2011).
Reduced retaliation can lead to carnivore population growth,
which can, in turn, lead to even greater benefits for the commu-
nity. Although CIPs have the potential to promote this type of
virtuous cycle, they may also produce unintended consequences,
including the crowding out of intrinsic motives for conservation
(Fernandez-Llamazares et al., 2020), backlash over lost bene-
fits (Zabel & Roe, 2009), inequitable benefit shating (Zabel &
Engel, 2010), and challenges to social carrying capacity (Athreya
etal., 2013).

In a growing number of cases, CIPs have been used to
mitigate human—carnivore conflicts, most notably, in north-
ern Sweden, where indigenous Sami reindeer (Rangifer tarandus)
herding communities have historically suffered significant losses
from depredations by wolverines (Gulo gulo) and lynx (Lynx lynx)
(Zabel et al.,, 2013). Since 1996, the Swedish government has
paid Sami villages for the number of documented wolverine
and lynx offspring born on their land, incentivizing herders not
to kill these animals (Persson et al., 2015; Zabel et al., 2013).
Despite challenges with funding, limited tolerance levels, and a
lack of trust in the monitoring system (Ohrman et al., 2019), the
program has successfully increased wolverine and lynx popula-
tions beyond established targets (Zabel & Engel, 2010). Similar
incentive-based schemes include programs targeting snow leop-
ards (Panthera uncia) in Asia (Alexander et al., 2022; Mishra et al.,
2003), wolves (Canis lupus) in the American West (Huggins et al.,
2021), jaguars (Panthera onca) and other carnivores in Belize and
Mexico (Harvey et al., 2017; Huggins et al., 2021), and leopard
cats (Prionailurus bengalensis) in Taiwan (Chen et al., 2022).

In Aftrica, a small number of incentive-based programs aimed
at conserving large carnivores have been established (Hamm
et al., 2025). However, there has been almost no published
research on the application of this approach on the continent.
Here, we review a novel, collaboratively developed lion (Panthera
leo) CIP program piloted in the Ngorongoro Conservation Area
(NCA) (Figure 1), a multiple-use protected area in northern
Tanzania. We examined the NCA’s human—lion conflict, out-
lined the design and implementation of the CIP pilot program,
detailed results of the program, and took stock of key lessons
learned from it.

HUMAN-LION CONFLICT IN THE
NGORONGORO CONSERVATION AREA

The NCA is an 8292-km? multiple-use protected area estab-
lished in 1959 for the purposes of conserving natural resources,
protecting the interests of the local people, and promoting
tourism (NCAA, 20006). A critical site for lion conservation,
together with Serengeti National Patk and surrounding areas,
the NCA forms one of the largest savanna ecosystems in the
wotld, and its Ngorongoro Crater contains one of the dens-
est and most well-studied lion populations in Africa (Kissui &
Packer, 2004; Packer, 2023; Riggio et al., 2013). However, as a
multiuse protected area, the NCA is also home to approximately
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FIGURE 1

(a) The Ngorongoro Conservation Area (NCA) in northern Tanzania, East Africa, (b) location of Misigiyo and Ngorongoro watds, where the

conservation incentive payment (CIP) program was tested, and (c) local elders engaged in demarcating ward boundaries for purposes of the CIP program.

100,000 people (URT et al., 2022), the vast majority of whom
are traditional Maasai pastoralists who rely almost exclusively on
livestock for their livelihood (Galvin et al., 2015; Homewood &
Rodgers, 1991; NCAA, 2000).

Although the NCA generates substantial tourism revenue
and lions are a top tourist attraction (BOT et al., 2024), their
attacks on livestock cause an estimated USD 30,000 in livestock
losses per year (Jansson, 2024). These losses are a significant
butden on the NCA’ residents, who rely largely on livestock
for their livelihood and face rising levels of poverty (Kipuri &
Sorensen, 2008; Melita & Mendlinger, 2013). Lion attacks on
livestock have prompted numerous retaliatory killings over the
past several decades, which, along with other factors, have led to
a decline in both lion numbers and range within the NCA and
largely isolated the Ngorongoro Crater lion population from the
rest of the Greater Serengeti Ecosystem (Ikanda & Packer, 2008;
Jansson et al., 2024; Kissui & Packer, 2004).

Since 2011, KopeLion, a local nongovernmental organiza-
tion, has worked to mitigate the NCA’s human-lion conflict
by engaging local community members to monitor lions, find
and retrieve lost livestock, warn herders of the presence of lions
in the area, and prevent retaliation against lions, using a model
developed by Lion Guardians in Kenya (Dolrenry et al., 2010;
Parsons et al., 2025).

DEVELOPMENT OF THE CIP PILOT
PROGRAM

Feasibility study

Given the impacts of the NCA’s human-lion conflict on both
people and lions, in 2017, KopeLion began to explore the
feasibility of using direct financial incentives to complement
its existing conservation strategies. KopeLion held a series of

focus groups and interviews with members of key stakeholder
groups, including NCA residents, the NCA Authority, tourism
operators, and others. With each stakeholder group, KopeLion
presented background information on CIPs and gathered opin-
ions on human-lion conflict in the NCA and the prospect of
establishing a CIP program (details in Appendix S1).

Program design

KopeLion’s feasibility study showed substantial support for
establishing a CIP program in the NCA. Accordingly, in March
2018, the organization convened a joint stakeholder workshop
for the purpose of collaboratively outlining the framework for a
pilot program. Over 3 days, 45 participants from 6 NCA villages,
the NCA Authority, the tourism industry, and others, facilitated
by a Tanzanian attorney and A.P, L], and W.O.S., developed
proposals for the scope of a pilot program, conservation goals
and metrics for measuring performance, the provision of ben-
efits, program funding, and program administration (details in
Appendix S2).

Based on the results of that workshop, insights shared by
other incentive-based programs, and findings from the litera-
ture, KopeLion developed a CIP Pilot Program Plan (Appendix
S3). Under the plan, participating watds (administrative units
typically composed of 2-3 villages) earned ~USD 195 (450,000
TZS) for any month in which any lions were observed on their
land, plus an additional ~USD 195 for each unique, individual
lion (>1 year old) or litter of cubs (<1 year old) observed on
their land each month. Earnings were paid to the villages com-
prising each ward, rather than individuals, in the form of direct
cash payments, and 6—12 months’ earnings were subject to for-
feiture for any unlawful lion killings. Table 1 outlines important
attributes of CIP programs, key considerations for each, and the
terms of the NCA’s pilot program.
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TABLE 1 Important attributes of payment programs that incentivize human-wildlife coexistence, key considerations for each, and collaboratively developed

terms of the Ngorongoro Conservation Area (NCA) lion conservation incentive payment (CIP) pilot program.

Attribute

Key consideration

CIP pilot program term

Geographic scope

Performance indicators or

metrics

Payment amount

Recipients of payments
(groups vs. individuals)

Cash vs. in-kind payments

Timing and frequency of
payments

Earnings cap

Penalties

Spending conditions

Accountability and reporting

Program administrator

Continued stakeholder
engagement

Setting program boundaries based on
relevant ecological factors (Jack et al.,
2008; Prager et al., 2016) and conservation
goals (Nelson et al., 2010)

Cost; reliability as a measure of
conservation success (Zabel & Engel,
2010)

Offsetting cost of depredation or making
coexistence financially beneficial
(Dickman et al., 2011)

Transaction costs and trust in community
leadership (higher costs and trust favoring
group payments) (Engel, 2016; Hayes
etal, 2019)

Community autonomy (favoring cash
payments) (Engel, 2016; Wunder, 2005);
potential for corruption, elite capture, and
waste (favoring in-kind) (Clifton, 2013;
Engel, 2016; Wunder, 2005)

Make payments at intervals that will be
most beneficial to the community (Engel,
2016; Zabel & Engel, 2010); local
challenges accessing and handling funds
(Petheram & Campbell, 2010)

Balancing funding limitations against the
need to adequately incentivize
proconservation behaviors (Huggins et al.,
2021)

Need to discourage retaliation through
progressive system of sanctions (Niesten
et al., 2008); possible inequities and loss of
trust due to imposition of penalties
(Wunder et al., 2018)

Balancing flexibility and community
autonomy against the potential for
corruption, elite capture, and waste;
regulatory constraints

Ensures effective use of funds and
protection against corruption and elite
capture of benefits (Niesten et al., 2008)

Technical expertise required to administer
program (Milne & Niesten, 2009);
community trust in administrators
(Petheram & Campbell, 2010)

Demonstrating support for and
confidence in the program and
demonstrate its legitimacy (Amit &
Jacobson, 2018; Gonzalez & Jentoft, 2011;
Milne & Niesten, 2009)

Two wards within Kopelion’s area of operations,
Misigiyo, with a population of ~7000 and an area
of 285 km?, and Ngorongoro, with a population
of ~10,000 and an area of 229 km?, cach of which
is composed of 3 villages

Direct observations of individual lions or signs of
lions (e.g., tracks, scat, hair) on ward land verified
through visual sightings and the use of radio
telemetry, call-ups, and GPS collar data

~USD 195 (TZS 450,000) for any month in which
any lions were observed on ward land, plus an
additional ~USD 195 for each unique, individual
lion (>1 year old) or litter of cubs (<1 year old)
observed on ward land each month; payment rate
based on lion-livestock depredation data collected
in 2018

Payments made to village governments in each
participating ward

Direct cash payments, with ward earnings divided
equally among all villages in the ward

Payments made every 4 months, with earnings
measured from October to January, February to
May, and June to September

~USD 3880 (TZS 9 million TZS) per 4-month
monitoring petiod; wards permitted to carry over
excess earnings if the cap was not reached in a
future monitoring period in the same year of the

pilot

Forfeiture of 6 months’ earnings for a lion killing
or attempted killing on ward land or by residents
of the ward (12 months if poison was used);
killings determined to have been in self-defense do
not incur a penalty

Required to be used for the benefit of the
community at large (not permitted to be
distributed to individuals, except for educational
scholarships); not permitted to be used for any
purposes prohibited by law or NCA regulations

Each village required to submit a budget plan and
receipts accounting for the use of all CIP earnings
and to announce CIP earnings and expenditures at
general assembly meetings

Day-to-day operations managed by KopeLion

CIP Design Committee composed of
representatives from all key stakeholder groups
met twice per year to adaptively manage the
program; in each village, program hired 2 CIP
liaisons to promote awareness, provide updates,
and help resolve disputes
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Program implementation and administration

With the approval of the NCA’s Board of Directors, in October
2020, the CIP program was launched in 2 wards in KopeLion’s
area of operations with historically significant levels of human—
lion conflict, Misigiyo and Ngorongoro (Figure 1). To accurately
credit each ward for the lions on its land, KopeLion needed
to be able to reference and apply clearly defined ward bound-
aries. Because there are no official ward boundaries in the NCA,
KopeLion engaged local elders to draw boundaries around the
area they claimed as their ward and credited each ward with
0.5 lions for any observations in an area claimed by both wards
(Figure 1).

Once ward boundaries were mapped, KopeLion tallied the
number of unique, individual lions determined to have been
present in each ward each month. Lion presence was verified
through movement data from GPS-collared lions and obser-
vations of signs of lions in the area (e.g, tracks, scat, hair).
These observations were made primarily by KopeLion’s team
of ilchokuti (i.c., custodians)—Ilocal community members who
patrol a set zone searching for signs of lions and respond-
ing to community reports of lions in the area. Whenever
possible, KopeLion attempted to visually observe lions for indi-
vidual identification, often by using call-ups (broadcasted audio
recordings of prey animals in distress [Brink et al., 2013]) once
lions were detected in an area.

Every 4 months, KopeLion totaled each ward’s CIP earnings
and informed the participating communities of the amount. The
villages within the ward, each of which was entitled to receive
an equal share of the earnings, were then required to submit
a budget plan for the use of their CIP funds. Villages were
generally authorized to use their earnings for any community
purpose that was consistent with law and NCA regulations. In
the interest of promoting transparency, villages were required
to announce their CIP earnings and budget plans at quarterly
General Assembly meetings (customarily attended by a large
proportion of the village) and to substantiate the use of all CIP
funds.

CIP EARNINGS VERSUS LIVESTOCK
LOSSES

Over the course of the pilot, Misigiyo ward averaged 5.64 (SD
2.48) unique, individual lions or litters of cubs observed on ward
land per month, and Ngorongoro ward averaged 6.71 (1.99).
Due to funding constraints, the CIP program included an earn-
ings cap of approximately USD 3880 per ward per 4-month
monitoring period, which was reached by Misigiyo ward in 6
and by Ngorongoro ward in 7 of the pilot’s 9 monitoring peri-
ods. However, because of the allowance for carryover earnings,
each ward received the maximum USD 3880 payment for each
monitoring period, and each earned approximately USD 34,900
over the course of the pilot (Figure 2a).

During the 3 years of the pilot, there were a total of 96 lion—
livestock depredation events in the participating wards (48 each
in Misigiyo and Ngorongoro). Lions overwhelmingly attacked

cattle, the most valuable livestock, and injured or killed live-
stock worth a total of USD 12,900 in Misigiyo ward and USD
12,140 in Ngorongoro ward (Figure 2a). Notwithstanding these
losses, in Misigiyo and Ngorongoro wards, CIP earnings more
than doubled the value of the livestock injured or killed by lions
(Figure 2a). However, the economic impact of individual lions
varied widely. Among 9 GPS-collared lions, net value per lion
(CIP revenue generated by that lion minus the market value of
any livestock it killed or wounded) ranged from USD 0 to 3000
(mean = USD 1356 [SD 1120]) (Figure 3).

EXPENDITURE OF CIP EARNINGS

Although villages used their CIP earnings for a variety of pur-
poses (Figure 4a), education-related expenditures were most
popular. For example, villages collectively used 12% of their
earnings to provide meals at their local primaty schools, which
often experience food shortages that affect both attendance
and performance. In addition, villages collectively spent 11%
of their earnings to purchase desks for over 650 students in
previously unfurnished primary school classrooms.

Most notably, villages spent a combined 43% of their total
CIP earnings (approximately USD 30,000) on supplies nec-
essary for students to attend secondary school. Although
Tanzania offers universal secondary education, the start-up
costs of required materials, including uniforms, a trunk, a mat-
tress, a backpack, stationery, and other supplies, often prevent
children from disadvantaged families from attending. In total,
villages used CIP earnings to purchase enough supplies for 215
children to attend secondary school; priority was given to chil-
dren from poorer families who were not otherwise receiving any
supportt to attend (Figure 4b).

Although the villages in Ngorongoro ward were able to bud-
get and spend their CIP earnings in a timely manner, the villages
in Misigiyo ward experienced many challenges in this regard.
For example, during the first year of the pilot, each village in
Misigiyo ward proposed plans for the use of their earnings
that were contrary to NCA regulations. Even after new budget
plans were drawn up and approved, the Misigiyo ward villages
experienced difficulties accessing their bank accounts and with-
drawing funds. As a result of these delays, the villages in Misigiyo
ward averaged 512 days between the time CIP earnings were
announced and the time they wete spent. By contrast, Ngoron-
goro ward averaged just 185 days between the time earnings
were announced and the time they were spent.

COMMUNITY VIEWS

In September 2023, the 3-year pilot program ended. From 9 to
22 October 2023, we conducted a household survey to evaluate
community views on the program (Appendix S4). Surveys were
conducted in Maa (the local language) by a team of local enu-
merators and included randomly selected households from all 6
villages in which the CIP program was piloted (z = 212, 5.2%
of all households within the participating villages). Enumerators
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(a) Proportion of respondents awate of various projects funded with conservation incentive payment (CIP) earnings and (b) new school desks in

Mokilal village primaty school branded with a lion logo as a reminder that they were purchased with CIP earnings.

surveyed the first member of the household they encountered
who was 18 years or older (if willing), which included 131
women and 81 men. Additionally, in November 2023, we con-
ducted a series of focus groups to obtain opinions from CIP
Design Committee members and other key stakeholders. This
research was conducted with permissions from the Tanzania
Commission for Science and Technology and the Tanzania
Wildlife Research Institute (TAWIRI) and ethics approval from
the University of Maryland’s Institutional Review Board.

Awareness and perceived impacts of the CIP
program

Overall awareness of the CIP program was high; 92% of sur-
vey respondents (7 = 196) reported that they were aware of the
program. Of those respondents who were aware of the pro-
gram, 91% (#n = 179) were aware of specific projects funded
through their village’s CIP earnings. By fat, respondents were
most awate of the education-related projects supported by the
program (Figure 52).

The perceived impacts of CIP-funded projects were positive.
Ninety-three percent of respondents who were aware of the
program (7 = 183) reported that the program funded important
projects in their village, and 60% (#z = 117) reported that CIP-
funded projects directly benefited their family. Trust in the CIP
program was also high: 90% of respondents (# = 176) reported
that they trusted that their village was paid all CIP earnings
due, and 92% (# = 180) reported that they trusted their village
government to handle their village’s earnings.

Notably, although CIP earnings more than doubled the
actual value of livestock losses from lions in both Misigiyo and
Ngorongoro watrds (Figure 2a), the majority of respondents in
each ward estimated that the value of livestock losses from lions
within their village exceeded CIP earnings over the same period
(Figure 2b).

Criticisms of the program

Survey respondents and focus group participants expressed
4 main criticisms of the CIP program. First, several focus
group participants expressed a preference for a compensation
model over a community-based incentive program. As these
participants explained, because the losses caused by lions are
experienced on an individual basis, they are not adequately
addressed by community projects. In the context of carnivore
CIP programs, payments to groups can lead to inequitable out-
comes because livestock losses are not shared equally (Zabel
& Engel, 2010). Thus, finding ways to reduce individual losses
is essential to complementing a CIP strategy (Dickman et al.,
2025).

Second, although no unlawful lion killings occurred dur-
ing the CIP period, most survey respondents (74%, # = 145)
thought that the program’s penalty for such killings—the forfei-
ture of CIP earnings for 6—12 months—was unfair. Focus group
participants largely agreed, explaining that the penalty structure
rendered their earnings vulnerable to outsiders or a rogue mem-
ber of their own village killing a lion on their land. Because the
CIP program effectively engaged the participating communities
as stewards (Mathevet et al., 2018) or guardians (Kahler et al.,
2023) of the NCA’s lions, imposing a penalty for any lions killed
on their land, especially by outsiders, may have been viewed as
undermining this role.

Third, a number of focus group participants disfavored
the program’s earnings cap. As one respondent explained, the
program should “pay according to lion presence in an area
because the number of lions corresponds to the challenges
faced.” Fourth, community leaders were dissatisfied with the
restrictions placed on the use of their earnings. Although these
restrictions came from NCA regulations, not from the CIP pro-
gram itself, respondents perceived them as a drawback of the
program.
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Overall views on the program

Despite these criticisms, overall views of the CIP program were
positive. Ninety-five percent of respondents (# = 187) reported
they were satisfied with the CIP program, 97% (» = 191)
reported they had a more positive view of lions as a result of
the CIP program, and 99% (7 = 195) reported they wanted the
CIP program to continue in their village.

LESSONS LEARNED

To more fully evaluate the social and ecological impacts of the
CIP program, further research is needed to assess its effects
on local attitudes and actions toward lions and lion behavior
and habitat use in the pilot area. Nonetheless, our experience
administering and evaluating the program revealed a num-
ber of lessons that may be valuable for others considering
incentive-based conservation schemes.

Awareness of the CIP program

A CIP program can only help promote coexistence if people
are aware of the benefits they are earning from wildlife (Her-
zon et al., 2018; Milne & Niesten, 2009). Here, awareness of
the CIP program was high, with over 90% of respondents from
CIP villages reporting having heard of the program. Anec-
dotally, we noticed a substantial uptick in both awareness of
and enthusiasm for the program once the participating villages
began using their earnings to support students in attending sec-
ondary school. These anecdotal reports were corroborated by
our household survey, which showed that 87% of respondents
in the CIP villages were aware of the support being provided to
secondary school students and 65% wete awate of the school
desks purchased with CIP earnings, far more than any other
project. Although communities should control the use of their
earnings, these results suggest that using earnings on widely
valued priorities like education may be most effective at rais-
ing awareness of and support for incentive-based conservation
programs (Niesten et al., 2008).

Improving communications

Effectively communicating the value being generated by wildlife
is essential to the success of a CIP program (Niesten et al.,
2008). Throughout the pilot, KopeLion placed special focus on
raising awareness about the CIP program and its benefits, lead-
ing an outreach campaign that reached nearly every village in the
NCA, holding regular meetings in the participating villages, and
preparing posters and other materials to promote CIP earnings.
Despite these efforts, the fact that CIP earnings vastly exceeded
the financial value of livestock injured or killed by lions in both

Misigiyo and Ngorongoro wards during the pilot was largely
unknown. Rather, respondents in both watrds overwhelmingly
believed that livestock losses were greater. This could be due to
a lack of effective communication concerning the market value
of livestock lost or because local people attach social and cul-
tural value to livestock that is not captured by its matket price.
The latter cause is particulatly plausible given the cultural and
economic importance of cattle to the Maasai (Galvin et al., 2015;
Quinlan et al., 2016). In either case, finding more effective ways
to communicate the value that targeted species are bringing
to the community and how that value compares to the losses
they are causing is critical. Periodic surveys or focus groups,
even if small-scale or informal, may be useful for evaluating and
adaptively managing program communications.

Ensuring prompt use of earnings

The Misigiyo ward villages averaged more than 500 days
between the time CIP earnings were announced and the time
they were spent. These delays were a major challenge, espe-
cially during the first half of the pilot, and likely hindered early
support for the program because members of the participat-
ing villages were not seeing tangible benefits from it. Thus, it
may be advisable to structure a CIP program such that partici-
pating communities decide in advance how they will use their
earnings. Especially where earnings are used for items, such
as school supplies, that can be purchased in varying amounts
depending on earnings, predetermining how funds will be spent
would facilitate their timely and efficient use.

Capacity building

Notwithstanding the many budgetary challenges we observed
in the early stages of the pilot, we also observed considerable
growth in the capacity of village leadership to manage their earn-
ings, especially in Misigiyo ward. By the third year of the pilot,
villages had largely converged on student support as the best
use of their CIP earnings and were spending those funds in a
timely manner to purchase goods in bulk to take advantage of
economies of scale. As a result, the participating villages were
able to send over 200 students to secondaty school. Anecdo-
tally, these outcomes translated into a noticeable pride among
village leadership in their success at effectively deploying their
village’s CIP earnings for the benefit of their community.

Ultimately, the effective and efficient use of earnings is critical
to the success of a CIP program. If communities are not putting
their earnings to good use, then those earnings are unlikely to
generate the benefits that can help transform attitudes toward
species like lions. Thus, ensuring at the start of the program that
communities have the capacity to effectively manage their funds,
or the support they need to develop that capacity, is essential to
the success of an incentive-based conservation program.
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Timing payments

Our experience administering the CIP program also taught us
that the timing of payments is critical, as others have noted
(Zabel & Engel, 2010). In this case, earnings were calculated
every 4 months and paid out almost as soon as an acceptable
budget plan was received. In one instance, that timing coincided
with a major drought that brought extreme economic hardship
to the NCA. Fortuitously, the payment of CIP earnings at that
time, which several villages promptly used to purchase school
supplies, made it possible for many children to attend secondary
school despite the challenges their families were facing. Thus,
working with communities to time the disbursement of earn-
ings for when they are likely to be needed most could help
enhance their impact and promote support for a CIP program.
Ultimately, however, communities should retain control over the
timing and use of funds in accordance with their own priorities.

Administrative feasibility

Our experience also taught us that the methodology KopeLion
used to verify lion presence and calculate CIP earnings was
too cumbersome to scale. Taking on the obligation to verify
the presence of each individual lion on ward land each month
was a burdensome task, especially for a small organization like
KopeLion. Although measuring any ecological indicator entails
a trade-off between accuracy and efficiency (Wells et al., 2017),
we believe KopeLions method of tracking lion presence on
an individual basis did not effectively balance these interests.
Other incentive-based programs in Africa, such as Lion Land-
scapes, use camera traps to monitor wildlife populations, an
approach that requires fewer resources and allows for commu-
nity involvement in placing and managing cameras (Dickman
et al., 2025). Whatever method is chosen, it is imperative to
think carefully about developing a set of earnings criteria that
will effectively balance conservation goals and administrative

feasibility.

Dynamic earnings framework

Ideally, a CIP program will provide greater benefits for greater
conservation gains to reinforce the value of taking pro-
conservation actions (Sommerville et al., 2011). When the
CIP program was developed in 2018, we anticipated that the
program’s earnings framework would allow for substantial fluc-
tuation in earnings throughout the pilot. However, due to an
increase in lion activity in the years that followed, the combined
effect of the program’s earnings cap and its payment rate meant
that the participating wards earned the maximum payment every
monitoring period of the pilot. As a result, the program was not
able to achieve any variation in earnings based on the number of
lions observed on ward land. Other organizations considering
incentive-based programs should focus closely on calibrating
the program’s earnings framework to allow earnings to fluctuate

based on conservation outcomes, thus maximizing the incentive
effect of the program. In addition, because carnivore numbers
may vary seasonally due to prey movements and other environ-
mental factors, practitioners and communities should consider
whether and how to account for these fluctuations, for example,
by using dynamic baselines for measuting carnivore presence
and community earnings.

Long-term sustainable funding

Although the CIP program’s earnings cap was not ideal, it
was necessary in light of the limited funding KopelLion had to
operate the program. Before and during the pilot, KopeLion
engaged the NCA Authority and local tour operators about
funding the program, but the COVID-19 pandemic’s sudden
and severe impact on tourism revenues made that unfeasible.
However, for this type of program to achieve durable results,
long-term sustainable funding is necessary (Milne & Niesten,
2009). For an iconic safari destination like the NCA (BOT et al,,
2024), tourism dollars could be a promising option to fund a
community conservation initiative like a CIP program, whether
in the form of a small “conservation fee” dedicated to support-
ing the program (Pengwei & Ji, 2023), individual donations from
tourists (Sgalitzer et al., 20106), or direct contributions from tour
companies that benefit from the protected area’s wildlife (Nel-
son et al., 2010). Whatever form the funding for a CIP program
takes, all stakeholders with an interest in successful conserva-
tion outcomes and the local communities’ willingness to coexist
with wildlife should work to find ways to support it.

CONCLUSION

Around the world, incentive-based programs continue to gain
appeal as an innovative tool for conserving wildlife. In Tan-
zania, the Ministry of Natural Resources and Tourism recently
identified these types of programs as part of its national human—
wildlife conflict mitigation strategy (MNRT, 2020) and its plan
to protect the country’s wildlife corridors (MNRT, 2022). Inter-
nationally, the Global Biodiversity Framework agreed on at the
UN Biodiversity Conference (COP 15) in 2022 listed both the
development of positive incentives for conservation and the
stimulation of innovative economic conservation schemes—
hallmarks of a CIP program—as key targets to help conserve
Earth’s biodiversity (CBD, 2022). Increasingly, decision makers
at all levels are recognizing the benefits that can be achieved
for both people and wildlife when conservation and community
interests are aligned.

Although we experienced a number of challenges administer-
ing the NCA’s CIP pilot program, the success of the program
from a social perspective is evident from its impacts in the
participating villages, where 97% of respondents reported that
the program gave them a more positive view of lions and
93% reported that it was funding important projects in their
village. Given the limited research on the use of CIPs, the
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findings and insights from the NCA’s pilot program have sig-
nificant potential to inform the development of CIPs as a
tool for achieving key Global Biodiversity Framework targets
and promoting human—wildlife coexistence in Tanzania and
beyond.
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