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Preface
The Economics of Ecosystems and Biodiversity (TEEB) study for Namibia was compiled in five volumes. 

The first study is a national assessment of Namibia’s ecosystem services, three volumes are on protected areas, com-
munal and freehold lands, respectively, and the final volume addresses the cross-cutting issue of conservation hunting 
in the context of the biodiversity economy.

Volume I is a national assessment of Namibia’s ecosystem services aimed at identifying and valuing the important 
ecosystem services being provided by Namibia’s ecosystems across different land tenure types. 

Volume II reviews optimal park pricing and institutional arrangements surrounding the park entry fee system, deter-
mines willingness to pay and optimal park prices based on data collected from tourist surveys and provides recommen-
dations for improving Namibia’s protected area financing. 

Volume III evaluates the potential for the use of a Payments-for-Ecosystem Services system in Namibia’s communal 
conservancies.  

Citation: Turpie, J., Brick, K., Letley, G. & Maclaren, C. 2017. Vol III in Ministry of Environment and Tourism (ed). Namibia’s 
national TEEB study: Potential for the use of a Payments-for-Ecosystem Services system in Namibia’s Communal Con-
servancies. The development of strategies to maintain and enhance the protection of ecosystem services in Namibia’s 
state, communal and freehold lands.  Report prepared by Anchor Environmental Consultants and Namibia Nature Foun-
dation for the GIZ, on behalf of Namibia’s Department of Environmental Affairs. 

Volume Title Authors

 I A national assessment of Namibia’s  Forsythe, K., Letley, G. & Turpie, J.

  Ecosystem Services.

 II Improving state protected area financing  Letley, G. & Turpie, J. 

  through pricing and institutional changes. 

 III Potential for the use of a Payments-for- Turpie, J., Brick, K., Letley, G.    

  Ecosystem Services system in Namibia’s & Maclaren, C. 

  Communal Conservancies.

 IV Incentives for sustainable practices and  Turpie, J., Letley, G., Ijambo, B., 

  conservation in Namibia’s freehold rangelands. Venter, R. & Lindeque, P. 

 V The value of hunting for conservation in the Ijambo, B. & Middleton, A.

  context of the biodiversity economy

vii
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Introduction

The Biodiversity Resource Mobilisation (ResMob) Project of the Ministry of Environment and Tourism (MET), in partner-
ship with GIZ, is focused on making the case for investing in biodiversity conservation in Namibia.   The overarching 
goal of the ResMob project is to improve Namibia’s capacity to mobilise resources for biodiversity conservation.  To 
this end work has been done on Natural Capital Accounting and delineating ecosystems and their services.  The TEEB 
country study brings together the arguments for and potential mechanisms by which investments can be made into key 
environmental goods and services.  The objective of the overall TEEB study is to evaluate the potential of and develop 
proposals for the introduction of specific policy measures for (a) national parks, (b) community conserved areas, (c) 
freehold land, and (d) trophy hunting.  This study focuses on the potential for implementing payment for ecosystem 
services to complement existing conservation initiatives in community conservation areas.

Large parts of Namibia are under community conservation initiatives, which form part of Namibia’s Community Based 
Natural Resource Management (CBNRM) Programme. The CBNRM policy provides rural communities with the opportu-
nity to derive sustainable (financial or other) benefits from natural resources on their land through their participation 
in conservation efforts to protect wildlife and wildlife habitats.  However, biodiversity conservation comes at a cost to 
local communities.  This requires that the communities that incur these costs are more than compensated for in terms 
of income or in-kind benefits.  While this has already proved effective in some areas, the systems have not always 
been self-sustaining and there has been significant variation in conservation and development outcomes across con-
servancies.  In addition, institutional difficulties, human-wildlife conflict, poaching, wildlife crime, and land degradation 
threaten the sustainability of these outcomes.

The benefits that accrue to conservancies are mainly from royalties and rents paid by joint-venture (JV) tourism and 
hunting operators.  Through this system, the broader public’s willingness to pay for the maintenance of biodiversity in 
conservancies is not captured. A payments for ecosystem services (PES) system has therefore been identified as a pos-
sible option for improving incomes and conservation outcomes in these areas.  Thus, this study sought to identify and 
evaluate the potential for introducing a PES scheme in communal conservancies, and to inform the design of such a PES.  

Review and analysis of community conservation in Namibia 
The passing of the Nature Conservation Act in 1996 was the official beginning of Namibia’s CBNRM programme which 
allowed for the formation of legally-recognised communal conservancies in which rights to the benefits derived from 
natural resources were devolved to local communities. In 1998 the first communal conservancies were gazetted and in 
1999, the Namibian Association of CBNRM Support Organizations (NACSO) was formed to support and strengthen con-
servancy management.  In Namibia rural communities live in areas with few economic opportunities, particularly in the 
more arid regions where agricultural activities are limited.  The CBNRM programme provides the opportunity for com-
munities to benefit from the sustainable use of natural resources, with the main principle being to align conservation 
outcomes with the socioeconomic needs of local communities.  Conservancies are recognised as businesses and enter 
into JV tourism and hunting arrangements or develop their own income-generating operations, such as community 
campsites, providing the incentive for participation in conservation initiatives to protect wildlife and wildlife habitats. 

Community conservation has grown rapidly over the last 20 years and conservancies and community forests now cover 
53% of all communal land in Namibia.  At the end of 2015 there were 82 registered communal conservancies.  The 
north-east and north-west regions of the country have the highest number of conservancies, largely because of the 
abundance and diversity of wildlife resources in these regions.  Income to conservancies has grown significantly, from 
less than N$1 million at the start of the programme to more than N$102 million in 2015.  Of the N$102 million, 53% 
was generated from non-consumptive tourism, 44% from consumptive wildlife use, and 2% from indigenous plant 
products.  

Executive Summary

ix
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Communal conservancies have a collective management structure with a democratically-elected conservancy com-
mittee.  However, all conservancy members are involved in budget approval and benefit redistribution.   The CBNRM 
programme promotes financial sustainability with the aim of achieving self-sufficiency in the long term.  While some 
conservancies have excelled in this regard, others continue to struggle and still require support.  Conservancy govern-
ance is evaluated on an annual basis, based on commitment, planning, monitoring and management.  Only 17% of 
conservancies had a performance score rating of “exceptional”, whilst the majority were rated as either being “above 
expectations” or as only “meeting expectations”.  

The aim of community conservation is to safeguard the environment and promote the sustainable management of 
natural resources.  This is achieved through wildlife and vegetation programmes that use an event book monitoring 
system, game guard patrolling, annual game counts, vegetation monitoring and land use zonation plans. Conservancies 
have created large contiguous tracts of land that are important, particularly in arid environments, for wildlife to move 
freely and to respond to changing climatic and environmental conditions.  This has promoted the recovery of wildlife 
populations across the country, with numbers of large mammals and plains game increasing significantly since the early 
1980s and then remaining relatively stable since the early 2000s.   

However, data suggest that there is significant variability across conservancies, particularly in terms of natural resource 
sustainability, suggesting CBNRM conservation outcomes have been modest.  The data from the annual conservancy 
audit are conflicting in that most conservancies were rated highly in terms of law enforcement (i.e. focused patrolling 
and monitoring), yet the majority of conservancies were rated very poorly in terms of their natural resource status and 
trends, which are measures of the sustainability and density of wildlife populations.  In fact, not one conservancy was 
rated in the highest category in terms of natural resource trends or status. However, it was found that conservancies 
that did have relatively good natural resource trends had the highest average annual benefits, suggesting that wildlife 
protection improves when a certain level of conservancy income is reached. 

The CBNRM programme is recognised as a national development strategy that allows for diversification of income in 
conservancies which contributes to community resilience. 
In 2015 community conservation created 5116 jobs and income from salaries and benefits totalled N$77 million. Overall 
returns from non-consumptive and consumptive use of wildlife were similar in 2015, indicating the importance of gen-
erating income from both tourism and hunting operations.  However, significant differences exist in terms of earning 
power, with 17% of conservancies having earned no cash income in 2015 and only 26% earning upwards of N$1 mil-
lion.  As expected, older conservancies accrue significantly higher benefits than younger conservancies, since the first 
conservancies are likely to have been formed in the best locations for viable JV tourism operations, as well as because 
of the time taken to realise benefits.   

Conservancies vary greatly in their size, land-use activities, ecology, population, abundance, diversity of wildlife re-
sources, and tourism potential.  As a result they differ significantly in their level of development, management and 
income.  Data from various conservancies across the country indicate inconsistencies in wildlife populations, and while 
some conservancies have received significant income from JV partnerships, overall success has been variable.  Vari-
ability in income is linked largely to tourism potential (both non-consumptive and consumptive) which in turn is linked 
to natural variation in plant biomass and wildlife densities.  Of the 14 conservancies rated as exceptional in the last 
conservancy audit, 12 are located in the Zambezi Region with an average total benefit stream for the region in the order 
of N$2.3 million in 2016 – higher than any other region. 

Challenges to community conservation in Namibia 
The CBNRM programme has not reached its full potential both in terms of conservation and development outcomes.   
This is largely due to institutional challenges such as elite capture of funds and a lack of capacity, resulting in weak 
conservation action and failure to reduce poaching, wildlife crime and human-wildlife conflict or deliver on expected 
benefits.

In order to become officially recognized by MET, conservancies must be gazetted, follow a conservation-focused man-
date and establish a democratically elected committee to be re-elected every few years.  While this democratic ap-
proach should help to ensure effective governance, the system is vulnerable to corruption. A lack of capacity, instances 

x
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of elite capture and the misappropriation of funds have threatened the sustainability of conservation and development 
outcomes and have prevented ordinary conservancy members from obtaining appropriate shares of the benefits.  This 
has resulted in the disenfranchisement of conservancy members which has the potential to cause social rifts within 
communities and the disassociation with conservation initiatives, threatening conservation and development outcomes. 
Poaching, carried out as a subsistence activity, a small-scale commercial activity or as part of a much larger organised 
crime operation, poses a significant threat to community conservation in Namibia. Subsistence-level poaching is highly 
variable and localised. Data have shown that this type of poaching has remained relatively stable over recent years, 
however this only represents the known poaching incidents. Meat distribution in conservancies has decreased over re-
cent years because of the drought and this has likely led to increased poaching as many households rely on meat as a 
primary food source.  Commercial poaching refers to the illegal harvesting of game from within conservancies by groups 
of outsiders who access wildlife areas with vehicles and remove large numbers of wildlife at a time to be sold.  These 
groups operate fast and disappear quickly.  Statistics on the levels or extent of commercial poaching in conservancies 
are limited. Wildlife criminals target high-value animals or animal parts and smuggle them to overseas markets, mainly 
in Asia.  In 2015 more than 110 rhinos and 49 elephants were killed for their horns and ivory.  Lucrative payments are 
made to poachers and trackers, and the private returns are significantly higher than those received through cooperation 
with community conservation efforts.  

Unfortunately (and unsurprisingly), communities tend to hold the view that all Human Wildlife Conflict (HWC) stems 
from conservation, which threatens co-operation required for the successful development of conservancies.  While the 
HWC impact amongst conservancies is highly variable, the overall average number of HWC incidents per conservancy 
(or per km2 of conservancy area) have remained relatively stable with no significant change since 2003.  The same has 
been seen in the Kunene region, where although the total number of livestock attack incidents have increased over 
the past decade, the number of conservancies has doubled over the same period and the average number of livestock 
attacks per conservancy have remained stable.  Nevertheless, there is considerable variability between conservancies 
– with some conservancies displaying an increasing trend in the number of incidents.  The Human Wildlife Self-Reliance 
Scheme which aims to reduce the losses associated with HWC, through financial compensation, has not been very suc-
cessful, mostly because the payments only partially offset the loss to livestock farmers.  The Namibian Government is 
currently revising the HWC Policy with the aim of developing a more innovative and sustainable approach to mitigating 
HWC.  It is believed that a better understanding of the drivers of HWC would help to direct effective action to ameliorate 
the problem.  

External factors, such as changing international and national regulations also pose a challenge to community conserva-
tion in Namibia.  This includes the possibility of an international ban on the transportation and import of hunting tro-
phies into the EU and a potential levy imposed by the Ministry of Lands and Resettlement on JV tourism lodges within 
conservancies. 

Potential for PES in communal conservancies 
Payments for ecosystem services (PES) represents an innovative approach to conservation.  PES relates to an arrange-
ment through which those that benefit from an environmental service such as catchment protection, forest conserva-
tion, carbon sequestration and biodiversity conservation reward those whose lands provide the service, thus incenti-
vising environmentally positive behaviour. A PES system aims to establish a market for the exchange of ecosystem 
services through payments that reflect the trade-offs facing community members and the value of the ecosystem 
service they would be providing if they promoted conservation outcomes.  PES is a voluntary, conditional agreement 
that takes place between at least one “seller” of an environmental service and at least one “buyer”. To engage in this 
exchange, conservation actions must be additional to what would have been carried out without compensation and, as 
such, compensation should be conditional on these actions taking place.   In addition to conserving natural resources, 
PES schemes aim to improve community livelihoods.  

Communal lands in Namibia provide a range of ecosystem services.  While these services provide important benefits to 
local communities, they also provide significant benefits to Namibians and global society, particularly with regards to 
nature-based tourism and the existence value of biodiversity.  This provides opportunities for channelling income from 
local and international tourists and international donors in the form of a PES scheme in conservancies.  For example, 
while wildlife and unspoilt landscapes generated returns of N$102 million to communal conservancies in 2015, nature-

xi
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based tourism associated with communal lands contributed some N$1.8 billion to the Namibian GDP. In addition, there 
is likely to be substantial consumer surplus of both domestic and international visitors that could be captured, as well 
as significant aggregate existence value for Namibia’s wildlife among the global community, both of which translate 
into willingness to pay. 

The proposed PES aims to incentivise communities to do more to protect wildlife and wildlife habitat by discouraging 
encroachment into areas set aside for wildlife, burning, and excessive harvesting of natural resources.   While PES as 
a direct payment to households may not achieve the desired effect due to the potential for free-riding by community 
members (i.e. tragedy of the commons), if a substantial portion of the income is invested back into conservation efforts, 
the PES could be effective (Figure I). Under the PES scheme household share of income or the conservancy development 
share of income would increase, covering the costs associated with some loss in livelihood income due to increased 
conservation efforts.  Increased income allocation to conservation measures would help to reduce HWC costs. 
The proposed PES should be donor funded and supplemented with voluntary contributions from tourists visiting the 

Figure 1 Example of a wildlife PES scheme in communal conservancies.  The current situation with all  
  tourism and hunting income is shown in (a) and the proposed PES in addition to JV income is  
  shown in (b).
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country. The donor funding reflects global existence value and the fact that people/organisations want to donate to 
the conservation of wildlife and protection of unspoilt landscapes.  Voluntary donations from tourists would be derived 
from their residual willingness to pay for viewing wildlife and their additional willingness to pay for its continued con-
servation. 
It is recommended that the PES scheme builds on existing structures both in conservancies (i.e. JV tourism and hunting 
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agreements) and within the CBNRM framework.  Specifically, the PES income should be pooled with the income gen-
erated by the JV partnerships and should be directed through the existing communal conservancy structures and then 
distributed to conservancy members.  However, in order to ensure transparency and effective financial management, 
and in order to ensure that regulations are enforced, illegal activities are stopped and wildlife populations are healthy, 
an additional proviso would be the mandatory involvement of an external treasurer as well as external conservation 
oversight.  

The payment to each participating conservancy would be linked to wildlife status and rangeland condition, by assigning 
a score to each conservancy based on annual habitat assessments and wildlife censuses.  The scoring system will take 
climate conditions (such as drought) into account and a simple computational system will be used to calculate each 
conservancy’s reward, where payment is increasing with the conservancies’ score in each category (wildlife, habitat 
and cleanliness).   Part of the income derived from the PES would be allocated to conservation management as provided 
for in a conservation agreement and another part would be in the form of direct benefits to households, either in-kind 
(e.g. meat, maize, livestock) or cash.

Field study to inform institutional setup and 
price-setting of a PES scheme 
While designing a means of capturing global willingness to pay can be relatively straightforward, it is also important 
to design a system that is more effective than the current one, and which can deliver the services that are being paid 
for.  This means consideration of the whole framework for the PES.  Two important elements considered were (a) the 
possibility of introducing oversight into what is currently a CBNRM system, which by definition has no oversight, and 
(b) eliciting the true opportunity costs of the kind of co-operation required to deliver the ecosystem services being pur-
chased, which provides an indication of the level of pricing required for the PES system.  This study used a combination 
of behavioural, experimental and environmental economics research methods, namely framed field experiments and 
contingent valuation, as well as social survey methods to investigate these two pertinent issues.

A field study was carried out in Sorris Sorris, Uibasen-Twyfelfontein and Tsiseb conservancies, situated in the southern 
Kunene and northern Erongo regions.  The area is an important tourist route for self-drive tourists and overland group 
tours.  The main livelihood activity in the area is livestock husbandry (cattle, sheep and goats).  The conservancies have 
JV agreements with lodges, campsites and hunting operators. Uibasen is the only conservancy of the three that distrib-
utes a cash benefit directly to each household. Sorris Sorris and Tsiseb conservancies are currently facing institutional 
challenges, which has resulted in a major breakdown in trust and management within the committees and in general 
throughout the conservancy membership. 

A five day reconnaissance trip was undertaken which included focus group discussions with members from the three 
conservancies and discussions with key informants.  This provided valuable insight and helped to frame the design of 
the proposed PES, the experimental games, and the survey.  

A series of workshops was then held with representatives from 188 households from nine villages, representing 19% 
of all households in the study area. These included a series of experimental games and a short survey.  A framed field 
experiment was conducted to examine how financial incentives and management oversight impact on cooperation.  A 
game was played in groups of four with participants taking part in one of two treatments where the level of external 
oversight was varied and the level of the PES returns were varied.  The two treatments were labelled as a certain PES or 
an uncertain PES, where in the uncertain PES there is no external oversight and some of the money that is contributed 
to the public good could go missing.  With the certain PES there is external oversight and the money being invested 
is guaranteed.  The game was framed around the distribution of conservancy benefits.  All participants were given an 
N$80 participation fee.  Each participant could potentially earn more money during the games, but this depended on 
both their decisions and the decisions of others.  Participants were paid cash at the end of the workshop.  

After the games were concluded, 196 participants were given a short survey on the socio-economic characteristics of 
their household as well as questions relating to conservancy management. These were coded to identify players in 
the games. The contingent valuation method was used to elicit the opportunity cost, by estimating the amount that 
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households are willing to accept (WTA) as a payment in order to put up with greater levels of conservation manage-
ment, which would effectively curb their damaging activities.  Respondents were asked to choose between having a 
co-managed, strengthened conservancy with additional income per household per year or to keep the current conserv-
ancy arrangement.  WTA was elicited in a single-bounded dichotomous choice (yes/no) question followed by an open 
ended question.  

Most respondents were between the ages of 18 and 50 and just over half had some secondary education.  The over-
all average monthly household income, which included welfare grants, pensions, remittances and wage income was 
N$1181. Average income was higher in Uibasen than in Sorris Sorris and Tsiseb conservancies, with households earning 
on average about N$400 more per month. 

Almost all (95%) households kept livestock.  Of these, 81% had lost livestock in the past 12 months through preda-
tion, particularly by jackal, cheetah and hyena.  Only 9% of these households received any form of compensation, with 
an average compensation of N$475.  About 43% of the respondents indicated that their household had experienced 
elephant damage to their property, and this was uncompensated.  

Only a small proportion of households indicated that they participated in any form of gathering, hunting or mining ac-
tivities.  Two-thirds of respondents felt that the current wildlife protection regulations should be stricter and less than 
10% felt that they were too strict. This suggests that conservancy members are aware of the importance of having 
effective wildlife protection regulations in place. However, only a third felt it would be possible for conservancies to 
eliminate poaching and all other illegal activities.  

Two thirds of respondents had low confidence in their conservancy committee’s ability to manage finances and only 
13% exhibited high confidence. The results from the three conservancies were highly variable in this regard, with 89% 
of members from Sorris Sorris Conservancy indicating low confidence.  This is not entirely surprising given that more 
than N$100 000 of conservancy income was unaccounted for this past financial year.  Members from Sorris Sorris also 
had low confidence in the committee to effectively implement the management plan (78%). In comparison, more 
than half (56%) of the members of Uibasen Conservancy had high confidence in their committee to put into action 
their management plan and only 6% indicated that they had low confidence.  When asked about their feelings to-
wards having outside assistance in the form of a co-management agreement with a trustworthy NGO, more than three 
quarters (78%) of the respondents selected ‘yes, definitely’ and only 4% selected ‘no’ or ‘not very likely’.  This result 
overwhelmingly shows that conservancy members do not trust or have very low confidence in the current conservancy 
governance structure and would be accepting of external oversight. 

The importance of financial safeguards emerged as a key finding from the experiments.  More specifically, not only 
were contributions across all conservancies higher under the certain framing, but community members who were 
disillusioned with the management committee (over financial impropriety or ineffectual management) were more 
cooperative under the certain financial treatment.  The implication was that explicit financial oversight would induce 
more cooperation – particularly among those community members who lack confidence in the conservancy committee. 

The level of financial reward also influenced cooperation.  When low financial rewards were mixed with uncertainty this 
resulted in significantly lower levels of cooperation from participants with low levels of confidence in the ability of the 
management committee to effectively implement financial and management plans. 

The results suggested that the level of the PES payment was less a determinant of cooperation under the certain fram-
ing. When the payment was certain, raising the level of the financial reward did not significantly improve contribution 
levels. The implication is that under these conditions, a lower payment level was sufficient to induce cooperation. 
Conversely, in an environment characterised by uncertainty (and perhaps mistrust), the level of the PES becomes more 
important. 

The median willingness to accept payment in return for putting up with more effective wildlife conservation in the 
conservancy was estimated to be N$652 per annum.  WTA was about two to three times higher in Uibasen conservancy 
(where reward are already higher) than in Sorris Sorris and Tsiseb conservancies.  Overall, WTA was relatively low.  This 
could because (a) increasing wildlife protection (eliminating illegal activities) comes at little cost to the community, i.e. 
that outsiders could be responsible for the majority of poaching, or (b) because external oversight desired by commu-
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nity members seeking a less corrupt system and therefore are willing to accept low levels of compensation in order for 
this to be realised.  This reaffirmed the results of the field experiments where we did not see a large effect of payment 
level on cooperation.  

Based on stated WTA, if the three conservancies in the study area were to successfully achieve a high level of wildlife 
protection under a PES programme, the payments per year would be in the region of N$232 000 for Sorris Sorris, N$821 
000 for Tsiseb, and N$56 000 for Uibasen.  Using the lower and upper bound estimates, the annual payment would 
range between N$778 000 and N$2.1 million for the three conservancies.  These estimates suggest that the implemen-
tation of a PES programme at national scale would require about N$47 million in addition to the funding required to 
improve conservation efforts.  Thus a PES programme could be considered achievable.

Conclusions 
The community based conservation policy in Namibia provides rural communities with the opportunity to derive sus-
tainable (financial or other) benefits from natural resources on their land. Empirical evaluations of the impact of the 
CBNRM program are limited, with most evaluations focusing on generic community-level benefits and the conservation 
impacts at a regional or national level.  While these analyses tend to demonstrate positive impacts as a result of the pro-
gram, they do not adequately capture the effectiveness (or additionality) of the CBNRM program at bolstering localised 
wildlife conservation nor do they quantify the benefits delivered at the household level.  While overall trends in wildlife 
numbers may have increased and illegal activities may have decreased across the country, there is significant variability 
across conservancies, particularly in terms of their natural resource sustainability, suggesting that CBNRM wildlife out-
comes have been modest.  In some conservancies in the Kunene Region, wildlife numbers have been declining over the 
last decade where poaching is an ongoing problem.  However, without detailed game count data for communal lands 
outside of conservancies (i.e. control data) wildlife recovery assessments cannot be evaluated with much certainty. 

It is likely that conservancy members have not had to give up much in order to benefit in some way from the CBNRM 
programme.  However, the development outcomes have been highly variable across conservancies.  Variability in in-
come is linked largely to tourism potential (both non-consumptive and consumptive) which in turn is linked to natural 
variation in plant biomass and wildlife densities.  Development outcomes are also constrained by institutional chal-
lenges. The system is vulnerable to corruption and in many conservancies the decision-making processes and financial 
systems have been captured by small groups of well-connected individuals. This has caused instability and disillusion-
ment amongst conservancy members and threatens conservation outcomes.  In such instances conservancies are un-
able to adequately address wildlife crime, poaching and other illegal activities.  Furthermore, there is the misconception 
that livestock depredation is linked to improved conservation, whereas the opposite is more likely to be true.

The national and international values generated by communal lands in Namibia are significantly higher than the values 
derived by local communities.  As such, from a global perspective a PES programme is feasible and provides an oppor-
tunity for channelling income from other beneficiaries, such as international donors and local and international tourists.  
The findings from this study suggest that a PES programme has the ability to help address institutional challenges and 
household cooperation. The field study confirms that explicit financial and conservation oversight is desired by com-
munities and increases the chance of their cooperation. The findings also show that the communities represented in 
this study would approve of such changes.  The variability in development outcomes across conservancies cannot be 
addressed through tourism ventures alone, as not all conservancies have the same tourism potential and therefore such 
ventures will never achieve an even outcome across the communal landscape.  However, a PES programme may be 
able to bridge this gap as payments are made when additionality is demonstrated against a baseline and is conditional 
on the performance of the conservancy in achieving conservancy specific outcomes relative to their natural baseline 
conditions.  

Furthermore, the contingent valuation analysis found that not only is the PES programme feasible from a willingness 
to accept perspective, but that the aggregate payments required under a PES programme are likely to be affordable.  
However, costs of the extra level of conservation management (i.e. reinvestment into conservation efforts) that is nec-
essary to ensure the effectiveness of the PES have yet to be calculated.  

xv
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1  Introduction

1.1 Project background
The Resource Mobilisation for Biodiversity Conservation Project of the Ministry of Environment and Tourism (MET), in 
partnership with GIZ - commissioned by the German Federal Ministry for the Environment, Nature Conservation, Building 
and Nuclear Safety (BMUB), is focused on making the case for investing in biodiversity conservation. 

The overarching goal of the ResMob project is to improve Namibia’s capacity to mobilise resources for biodiversity 
conservation, specifically to enable it to implement the objectives outlined in NBSAP 2. As part of this, the previously 
commissioned biodiversity expenditure review, carried out by the NNF, demonstrated that biodiversity expenditure in 
Namibia is expected to decline by almost 25% by 2020 under the business as usual scenario. 

This makes it essential to better understand the values of biodiversity, ecosystems and their services in order to inform 
and be incorporated into national accounts and planning. To this end work has been done on Natural Capital Accounting 
and delineating Ecosystems and their Services in Namibia. 

The centre piece of the project will now be TEEB country studies that bring together the arguments for and potential 
mechanisms by which critical investments can be made into key environmental goods and services, in this case investi-
gating the potential for implementing payment for ecosystem services to complement existing conservation initiatives 
in Namibia’s community conservation areas.

Namibia’s natural assets fall under three main types of land ownership: the state-owned system of national parks and 
marine protected areas, the communal land areas, and freehold rangelands (Figure 1.1).  The national parks network 
(also called the protected areas network or PAN) covers some 16.6% of the terrestrial area of the country.  However, 
the PAN is not the only form of conservation in Namibia.  The state has created a policy and legislative framework for 
freehold farms, communal conservancies and community forests to acquire rights over wildlife, trees and non-timber 
products, and tourism.  

These rights confer both responsibilities and economic benefits to the legal custodians of these resources.  Communal 
conservancies now cover about 15.7% of the country and community forests about 0.5%.  The amount and distribution 
of freehold land under exclusive wildlife management, under mixed farming systems of wildlife and domestic livestock, 
and under mainly livestock with low levels of wildlife management, are not presently recorded.  

However, the total area managed for wildlife either exclusively, or as part of mixed farming systems is significant, as 
over 80% of Namibia’s wildlife (estimated at more than 2 million head) occurs on freehold land, almost 700 farms 
covering over 3.5 million ha are registered as trophy hunting farms and, in 2005, over 80% of accommodation facilities 
for tourists were on freehold land.  

2
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The objective of the overall study is to evaluate the potential of and develop proposals for the introduction of specific 
policy measures for each of the four priority sectors, as summarized below: The main part of the study is broken down 

Figure 1.1 Areas under various kinds of conservation management in Namibia

Priority sector Policy issues/measure 

National parks The improvement of the park entrance fee system
Community conserved areas The introduction of a payments for ecosystem services
Conservation efforts and wildlife The introduction of economic incentives for the sustainable use 
use on private farms  of game and wildlife on private farms
Hunting as a sustainable use of biodiversity Hunting as a sustainable use of biodiversity vs banning of 
 hunting trophies for import in the EU

The main part of the study is broken down into four work packages, each addressing one of the above topics.  The 
importance of hunting as a key source of biodiversity finance will also be analysed as a cross-cutting issue in order to 
inform the ongoing debate on the import of hunting trophies, e.g. in the EU. 

4
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1.2 Conservation challenges in Namibia’s communal areas
Large parts of Namibia are under community conservation initiatives, particularly conservancies and community forests 
which form part of Namibia’s Community Based Natural Resource Management (CBNRM) Program.  Wildlife manage-
ment is a main focus of communal conservancies, as healthy wildlife populations are key to unlocking the value of 
sustainable natural resource use through tourism, trophy hunting and own-use consumption (Riehl et al. 2015).  Wildlife 
is valuable in most communal areas, since agricultural land uses (livestock and crops) are limited by highly variable 
rainfall and infertile soils (NACSO 2015). 

Communal conservancies already yield benefits in terms of conservation outcomes.  These outcomes constitute a public 
good, the supply of which comes at a cost that has to be more than compensated in terms of income or in-kind benefits 
received by the communities that incur these costs.  This has already proved workable in many areas, but has tended 
to require a significant level of support in order to maintain desired conservation and development outcomes, and the 
systems have not always been self-sustaining.  Communal conservancies vary significantly in size, environment, human 
population density, tourism potential, wildlife resources, and support, which has resulted in large disparities in benefits 
across conservancies posing a challenge for conservancy management (Riehl et al. 2015).  Challenges in communal 
conservancies include institutional difficulties, human-wildlife conflict, poaching, wildlife crime, and land degradation.  

Benefits to conservancy members accrue predominantly from rents and royalties paid by joint-venture tourism and 
hunting operators and from community-run operations such as campsites.  This does not capture the broader public’s 
willingness to pay for the maintenance of biodiversity in these areas, however.  Novel systems of payments for eco-
system services (PES) have therefore been identified as a potential option for improving incomes and conservation 
outcomes in community conservation areas in Namibia. 

1.3 Aim of the study
The aim of this study is to identify and evaluate the potential for introducing a PES scheme in Namibia’s com-
munal conservancies, and to inform the design of such a PES.  

1.4 Structure of the report
The study begins with a review and description of the current status of CBNRM in Namibia, the conservation and de-
velopment outcomes, and factors affecting success and failure in conservancies. The main challenges to community 
conservation in Namibia are then described. Potential opportunities presented by ecosystem services are identified 
and used to investigate the potential for introducing a PES scheme.  Our literature review also extends to experimental 
methodologies for informing effective PES designs.  A proposed framework for a PES is then developed.  This is followed 
by a field study to inform the institutional arrangements and price setting for the proposed PES.    

5
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2  Review and analysis of   
 community conservation 
 in Namibia
2.1 The development of CBNRM 
Community Based Natural Resource Management (CBNRM) refers to “The principles and practices that argue that con-
servation goals should be pursued by strategies that emphasise the role of local residents in decision-making about 
natural resources” (Adams & Hulme 2001, p.13).

In Namibia rural communities live in areas with limited infrastructure and few economic opportunities.  It has been 
recognised that the future of biodiversity conservation and the socioeconomic needs of rural communities are intricately 
connected (Riehl et al. 2015).  Wildlife which was previously seen as a detriment to local livelihoods (i.e. livestock and 
crop farming) has increasingly been seen as an income generating asset (NACSO 2015). The sustainable use of wildlife 
through non-consumptive tourism, trophy hunting and own-use consumption has become valuable, particularly in the 
arid communal areas of Namibia where agricultural land is limited by erratic rainfall (Riehl et al. 2015)

During the 1970s and 1980s wildlife populations plummeted in Namibia due to hunting and poaching pressures, disen-
franchisement, political unrest, and drought (Riehl et al. 2015).  In response to this, after independence, the government 
began to implement Integrated Conservation and Development Plans (ICDPs) that recognised the link between social 
development and conservation. However many of these initiatives focused on expanding state authority in rural areas, 
rather than emphasising benefit sharing and community participation (Muyengwa 2015). CBNRM approaches began 
to be formulated during the late 1980s through collaboration between traditional leaders and local NGOs (Muyengwa 
2015).  In the early 1990s various community-based conservation activities had begun and in 1993 MET had established 
a support structure for CBNRM.  However, it was the passing of the Nature Conservation Act in 1996 that was the official 
beginning of Namibia’s CBNRM programme (Riehl et al. 2015). This piece of legislation allowed the formation of con-
servancies in which rights to the benefits derived from natural resources were devolved to local communities (Riehl et 
al. 2015).  In 1998, Nyae Nyae Conservancy in the Otjozondjupa region, Salambala Conservancy in the Zambezi region, 
and ≠Khoadi-//Hoas and Torra Conservancies in the Kunene region were the first four conservancies to be registered as 
part of the CBNRM program.  The Namibian Association of CBNRM Support Organizations (NACSO) was formed in 1999 
to support and strengthen conservancy management.  Comprising nine Namibian civil society organisations, NACSO has 
established a strong inclusive partnership linking domestic civil society with international organisations and the Namib-
ian Government to further support community conservation in Namibia.

Democratic control by local communities over natural resources and the distribution of benefits that accrue from these 
resources form the basis of CBNRM in Namibia.  The main principle underlying community-based conservation is to align 
long-term conservation goals with the short-term needs of local communities by ensuring conservancy members ben-
efit in some way through their participation in conservation efforts (Riehl et al. 2015).  By forming legally-recognised 
community conservation organisations, such as conservancies and community forests, people in communal areas are 
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able to actively manage and benefit from natural resources.  Communal conservancies are essentially recognised as 
resource management units and businesses (NACSO 2015).  Local communities enter into arrangements with private 
companies that operate within their conservancies, such as tourist lodges and hunting operators, in return for rentals 
and royalty payments.  They also run their own income-generating operations such as community campsites. These 
arrangements theoretically provide the incentive for communities to participate in conservation initiatives to protect 
wildlife and wildlife habitats.  At least one study has shown a direct association between conservation efforts and eco-
nomic outcomes in communal conservancies; having controlled for geographic variables and human population, Naidoo 
(2011a) showed that improved species richness, particularly of large wildlife species, was positively related to hunting 
and photographic tourism income.

2.2 Current status of community conservation 
The number of conservancies and community forests has grown rapidly over the last 20 years and now cover 165 182 km2 
or 53% of all communal land in Namibia (NACSO 2015).  At the end of 2015 there were 82 registered communal conservan-
cies, 32 registered community forests and one community association in the Bwabwata National Park (Figure 2.1).  The 82 
registered conservancies together cover 20% of Namibia and comprise of almost 190 000 residents (NACSO 2015).  These 
conservancies vary greatly in their size, land-use activities, natural habitat, population density, wildlife resources, and tour-
ism potential and as a result differ significantly in their level of development, management and income (Riehl et al. 2015).   

The north-east and north-west regions of the country have the highest number of conservancies (Figure 2.1).  This is 
due to the numbers of people living in these areas and the abundance of wildlife resources.  In areas where there are 
high population densities and few wildlife resources, such as in the north-central regions, conservancy formation is chal-

Figure 2.1 The distribution of communal conservancies, community forests and community concessions  

  across Namibia (Source: ConInfo 2014)
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The total income to conservancies has grown significantly since the start of the CBNRM program, from less than N$1 mil-
lion in 1998 to more than N$102 million in 2015 (Figure 2.2, NACSO 2015).  This includes both cash income in the form 
of payments from private sector operators, employment and sale of products, and in-kind benefits such as the distribu-
tion of harvested game meat (NACSO 2015).  Of the N$102 million generated in 2015, N$53.7 million was generated 
from non-consumptive tourism, N$45 million from consumptive wildlife use (i.e. hunting and live game sales), N$1.8 
million from indigenous natural products, and N$1.6 million from miscellaneous income (NACSO 2015).  A total of 184 
natural resource based enterprises were operating on 70 of the conservancies in 2015 (NACSO 2015). 

lenging and often not feasible because it is difficult to generate meaningful individual returns from natural resources for 
such a high number of residents (NACSO 2015).  The size and population density of communal areas varies significantly 
across the different regions.  Population densities in communal conservancies range from less than one to more than 
five people per square kilometre.  In the communal areas of some regions, such as Otjozondjupa, the entire communal 
area population lives in conservancies (NACSO 2015, Table 2.1). 

Table 2.1  The area covered by conservancies and the number of people living in conservancies in each 

 region of Namibia (Source: NACSO 2015)

Figure 2.2 Total cash income and in-kind benefits generated in communal conservancies 1998-2015  
  (Source: NACSO 2015), in nominal prices (NACSO, pers. comm.)

Region Area covered by Number of  Percentage of all  

 conservancies  people living in  communal area 

 (km2) conservancies residents in region

Erongo 17 289 6 638 55.8%
Hardap 1 424 808 10.5%
Karas 6 550  4 642 32.8%
Kavango (East & West) 1 196 4 642 2%
Kunene 58 943 50 455 81.7%
Omaheke 18 404 6 673 21.9%
Omusati, Ohangwena, Oshana, Oshikoto 13 095 47 296 5.2%
Otjozondjupa 41 059 36 244 100%
Zambezi 4 092 31 908 33.9%
Khomas 0 0 0
Total  162 030 189 230 13.9%
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Community conservation in Namibia has been widely acclaimed as the leading example of CBNRM in the region (Jones 
& Mosimane 2000, Jones 2004, 2010).  However, data from various conservancies across the country indicate incon-
sistency in wildlife populations, and while some conservancies have received significant income from joint-venture 
partnerships, overall success has also been variable. Further challenges include major institutional issues, poaching and 
organised wildlife crime, human-wildlife conflict, and community disillusionment.  However, there is much opportunity 
for improvement and plenty of scope to channel additional income from other beneficiaries which would help to solve 
both institutional problems and household cooperation.

2.3 Conservancy governance 
Communal conservancies in Namibia have a collective management structure.  The central governing body is the dem-
ocratically-elected conservancy committee who are to operate in line with the principles set forth by the conservancy’s 
constitution.  The number of committee members tends to exceed the number staff members in the conservancy and 
the vast majority of staff members tend to be game guards, while just a small proportion are designated to manage 
the business operations of the conservancy (NACSO 2015).  All conservancy members participate in the management 
of resources and the distribution of returns generated (NACSO 2015).  Members approve budgets and democratically 
decide on how the returns to the conservancy are distributed each year, usually at the conservancy Annual General 
Meeting (AGM).  A primary objective of CBNRM is that community conservation should be sustainable and self-financing 
which requires that operational costs are covered before conservancies are able to pay out cash and in-kind benefits 
and spend money on community projects (NACSO 2015).  Operational costs include staff salaries, allowances for com-
mittee members, office administration and stationery, training, and patrol vehicle running costs.  As a result, most 
conservancies are dependent on external funding, at least for the initial development stage, with the aim of covering 
all their own running costs as they become more productive and self-sufficient.  

The governance structure of communal conservancies incorporates a range of checks and balances such as reporting, 
annual general meetings, training sessions and emphasis on empowerment and gender equality, and prioritises field-
based wildlife management.  Conservancy governance is monitored by using a number of institutional development in-
dicators and the data are collected each year as part of the integrated performance audit. These include the numbers of 
female committee and staff members, whether a conservancy has developed sustainable business and financial plans, 
whether conservancies held an AGM and approved a budget, and whether they are covering operational costs from 
their own income (NACSO 2015).  While most categories have shown some improvement over recent years fluctuations 
still remain and conservancy governance still requires support, including through MET, NACSO and various NGOs.  

Effective management structures are crucial to guiding the sustainable use of natural resources.  The natural resource 
management performance of conservancies is evaluated by using 19 different indicators in six categories with the 
scores being combined to generate an overall rating management group score. Overall management is rated based on 
commitment, planning, monitoring and management (NACSO 2015, Figure 2.3). 

2.4 Conservation outcomes
Conservancies actively monitor wildlife and vegetation, and manage both tourism and hunting enterprises.  Community 
conservation aims to address poaching and wildlife crime, human-wildlife conflict, land-use conflict, and land degrada-
tion to ensure cohesive natural resource management and safeguarding of the environment (NACSO 2015).  Wildlife is 
monitored using event books and by taking part in annual game counts.  In 2015 there were 532 game guards working 
in conservancies.  Game guards conduct regular patrols and record all wildlife sightings, and incidents of poaching and 
HWC using the event book system. Vegetation monitoring is also conducted and is used to measure the health of the 
environment by assessing tree cover and grass in designated vegetation plots (NACSO 2015).  Many conservancies have 
developed land use zonation plans.  Zoning areas for different land uses (i.e. growing of crops, livestock, wildlife etc.) 
reduces conflict and allows for movement of wildlife between their seasonal ranges (NACSO 2015).  

Large contiguous areas, created by conservancies, are now under sustainable resource management (NACSO 2015).   
This is particularly evident in the north-west of the country where conservancies, concessions and community forests 
adjoin the entire eastern boundary of the Skeleton Coast Park and form a connection with Etosha National Park (NACSO 
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2015, see Figure 2.1).  This is important, especially in arid environments, where wildlife needs to be able to move freely 
and respond to changing environmental conditions.  Community rangeland management areas, which help to address 
rangeland degradation, now cover over 4000 km2.  

There was a general trend of increasing wildlife numbers across the country from 1982, with numbers stabilising in 
2000 and remaining relatively constant since then. The recovery of wildlife numbers was initially most noticeable in 
the north-west of the country where wildlife had been reduced to very small numbers during the 1970s and 1980s as a 
result of the political unrest at the time (Figure 2.4).  Indeed, it was estimated that large mammals had been reduced 
by 60-90% during this period (NACSO 2015).  Since then the numbers of elephant and black rhino have increased sig-
nificantly and numbers of plains game (i.e. Zebra, Springbok and Oryx) increased over 10 times since the early 1980s 
(NACSO 2015, Figure 2.4).  However, wildlife numbers stabilised from the early 2000s and have started to decrease in 
many conservancies.  Across most of the north-west, wildlife numbers have decreased since 2012 due to the impacts 
of drought.  Despite these fluctuations, seen in recent years, the estimated numbers of all species remain above the 
numbers recorded in the 1980s (NACSO 2015).  While plains game have decreased during drought years sightings of 
predators in the north-west region have increased, in particular lion, jackal and hyena.  Wildlife has also recovered in 

Figure 2.3 Natural resources management performance ratings for communal conservancies in 2015  
  (Source: NACSO 2015)
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the Zambezi region, mainly due to reduced poaching, wildlife introductions, and a less hostile environment for wildlife 
(NACSO 2015). It is believed that Namibia’s elephant population has grown from 7,500 to 22,000 between 1995 and 
2015, and the desert lion population has increased dramatically from around 25 individuals in 1995 to 150 in 2015. 

Figure 2.4 Population estimates for Oryx, Springbok and Zebra in the north-west (Source: NACSO 2015)

All forms of consumptive use of wildlife are managed and controlled by quota setting.  Harvest rates are determined 
using recognised scientific methods and are carefully regulated by the Ministry of Environment and Tourism (MET).  
MET works with conservancies and NACSO to annually assess the wildlife numbers via game counts and auditing of 
event books to determine annual wildlife utilisation quotas.   Quotas are set for trophy hunting, meat and live capture. 
Depending on environmental conditions, annual quotas may vary significantly from year to year. For example, in the 
Erongo and Kunene regions wildlife utilisation quotas of all conservancies were halved by MET and many conservancies 
discontinued “shoot and sell” harvesting due to the prevailing drought conditions and declining game numbers (Figure 
2.4).  While these animals are adapted for arid landscapes there is a threshold to water scarcity and instances of par-
ticularly bad droughts (such as the drought of 1980-1982, and more recently 2011-2015) which can devastate wildlife 
populations, particularly when coupled with irresponsible offtake levels (NACSO 2016).  

While overall trends seem to indicate that wildlife numbers have increased across the country and illegal activities 
such as poaching have decreased, data suggest that there is significant variability across conservancies (Figure 2.5, 
Table 2.2), particularly in terms of their natural resource status, suggesting CBNRM conservation outcomes are not as 
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encouraging as previously understood.  Some conservancies, such as Sorris Sorris, Dora !nawas and Tsiseb have shown 
a declining trend in wildlife numbers since 2001, whilst in Orupembe there seems to have been an increase in overall 
wildlife numbers (Figure 2.5).  Other conservancies, not shown here, have had relatively stable wildlife numbers.  Both 
Sorris Sorris and Tsiseb were rated as “very weak” in terms of their natural resource status (i.e. current wildlife popula-
tion levels are at or above density targets), Dora !nawas was rated as “fair” and Orupembe as “good”.  

Figure 2.5 Total wildlife numbers from 2001 – 2016 in four selected conservancies (Sorris Sorris, 

  Dora !nawas, Orupembe, and Tsiseb) in the Kunene region. Note: wildlife numbers include  

  Oryx, Giraffe, Kudu, Ostrich, Springbok, Steenbok and Zebra.  Rainfall is shown as bars and  

  wildlife numbers as the solid line. Source: NACSO Game Count Data.
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Table 2.2   The percentage of conservancies (n=76) within each rating level for natural resource trends (game  

 population trends in the conservancy are showing sustainability), natural resource status (current  

 wildlife population levels are at or above density targets), and law enforcement (level of law en- 

 forcement to prevent illegal use of natural resources). Source: NACSO Conservancy Audit (2015) 

0 - very weak 7% 28% 0  - none 1%

1 - weak 58% 39% 1 - weak 7%

2 - fair 26% 24% 2 - fair 30%

3 - good 9% 9% 3 - good 35%

4 - excellent  0% 0% 4 - very good 27%

   5 - excellent 0%
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The data are conflicting with most of conservancies rated as having “good” (35%) to “very good” (27%) levels of law 
enforcement (i.e. focused law enforcement patrolling with evidence of decreasing illegal use of natural resources, 
Table 2.2).  Yet, the majority of conservancies are rated as having “weak” natural resource trends and “weak” natural 
resource statuses which are measured by assessing whether game population trends show sustainability and whether 
current wildlife population levels are at or above density targets (Table 2.2).  This suggests that the current law enforce-
ment arrangement in conservancies is either completely ineffective or not accurately evaluated.  In fact, not one con-
servancy was rated in the highest category in terms of natural resource trends and status and only 9% of conservancies 
were rated as “good”.   A total of 28% of conservancies were rated “very weak” and 39% were rated “weak” in natural 
resource status, indicating current wildlife population levels are in fact below density targets (Table 2.2).  Conservancies 
rated as having “good” natural resource statuses have the highest average annual benefits, suggesting that wildlife 
protection (i.e. cooperation) tends to improve when a certain level of conservancy income is reached.

2.5 Development outcomes
Community conservation is recognised as a national development strategy.  It allows for diversification of income and 
additional income opportunities, contributing to community resilience.  This is particularly important given that most 
of Namibia is arid and communities are confronted with the impacts of a changing climate and greater levels of aridity 
(NACSO 2015).  Following their establishment, hunting concessions were awarded to conservancies, facilitating a much 
needed flow of cash income into rural communities.  While trophy hunting can generate high revenues, the “shoot and 
sell” quota is also important, allowing the hunting of animals for sale as venison.  For many conservancy members this 
is the only means by which meat protein can be obtained.  In addition, non-consumptive tourism, facilitated by lodge 
development under joint venture agreements, is also an important revenue-generating activity in conservancies.

The benefits from wildlife and other natural resources have been substantial in Namibia’s conservancies, and include 
direct income from partnerships with the private sector, employment opportunities, and in-kind benefits such as meat 
and community development projects.  Conservancies generated total cash income and in-kind benefits of N$102.2 
million in 2015, with around 93% of the income stream coming from joint-venture tourism and consumptive wildlife 
use (Table 2.3).  

Table 2.3   Sources of returns to conservancies (Source: NACSO 2015)

Source of cash income or in-kin benefit  Value (N$) % of total 

Joint-venture tourism (includes all cash income & in-kind benefits to  49 858 093 48.8%
conservancies) 
Conservation hunting  31 858 822 31.2%
Conservation hunting meat 7 435 700 7.3%
Own use game harvesting meat  3 582 260 3.5%
Community-based tourism & other SME’s 2 751 744 2.7%
Indigenous plant products 1 820 020 1.8%
Miscellaneous (e.g. interest) 1 622 039 1.6%
Other hunting or game harvesting (e.g. problem animal control) 1 211 946 1.2%
Crafts 1 065 579 1.0%
Shoot-and-sell harvesting  816 032 0.8%
Live game sales 160 810 0.2%
Thatching  Not recorded 
Premium hunting  Did not take place 
TOTAL  102 183 045 100
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In 2015 community conservation created 5116 jobs.  This includes employment in joint-venture lodges, by conservan-
cies themselves as managers, game guards and secretaries, and in conservation hunting activities as guides, trackers 
and skinners.   There has been a growth in craft sales as well as an increase in harvesting and sale of indigenous natural 
products, such devil’s claw and commiphora resin used in the pharmaceutical and perfume industries (NACSO 2015).  
At the end of 2015 there were 46 joint-venture tourism enterprises with close to 900 full time and 115 part time em-
ployees, 52 conservation hunting concessions with 158 full time and 109 part time employees, and a total of 1362 
individuals employed as indigenous plant product harvesters (NACSO 2015).

However, there are significant differences between conservancies in terms of earning power, with some earning no 
cash income and others earning upwards of N$7 million (NACSO 2015, Table 2.4).  A total of 14 conservancies failed 
to generate cash income or in-kind benefits in 2015 and about 22 conservancies earned more than N$1 million (Table 
2.4).  This large variation in income across conservancies, the fact that newer conservancies do not have the capacity 
that older and better-established conservancies have and that employment opportunities are not equally available can 
cause disillusionment with the community conservation programme (NACSO 2015). 

The Namibian model of CBNRM illustrates the importance of generating returns from both non-consumptive and con-
sumptive use of wildlife.  While both consumptive and non-consumptive activities generate income used to cover de-
velopment projects and conservancy operational costs, non-consumptive tourism tends to be more important for gener-
ating cash income for households in the form of wages, while consumptive use activities provide the household benefit 
of game meat.  However, while the overall returns from consumptive and non-consumptive activities are similar (Table 
2.3), the opportunities for realising benefits from non-consumptive and consumptive tourism vary both geographically, 
in the capital investment and time required to yield returns, and the level of risk (Naidoo et al. 2016).  Conservancies 
with diverse wildlife, including the “Big Five”, tend to capture larger benefits from hunting, whereas those with black 
rhinoceros, topographical diversity, rainfall and reasonable location relative to tourist routes reap larger benefits from 
non-consumptive tourism (Naidoo et al. 2011b). Benefits from non-consumptive tourism begin accruing on average 
after six years, while hunting generates similar benefits in just three years (Naidoo et al. 2016).  However hunting is 
much more vulnerable to external impacts (Naidoo et al. 2016).  

Therefore there is a great deal of variation among different aged conservancies in both their annual income and the 
sources of that income.  For example, total returns to the Torra Conservancy have been increasing steadily since 1997 
and in 2015 had reached N$7 million, mostly from joint-venture tourism (Figure 2.7).  On the other hand, the majority 

The income is used to fund social development projects, pay conservancy staff, is distributed as cash payments to 
members, used for running costs, and as capital investments in conservancy income (NACSO 2015, Figure 2.6). In 2015 
salaries and benefits totalled N$77 million and capital and operating costs totalled N$7.7 million (Figure 2.6).

Figure 2.6 Conservancy returns and spending 2003-2015 (Source: NACSO 2015)  
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of benefits in Nyae Nyae Conservancy are from trophy hunting income and meat distribution.   In some cases, such as 
Uibasen-Twyfelfontein Conservancy, there are no hunting quotas at all, and communities must work with neighbouring 
conservancies in order to obtain meat.

Table 2.4   A summary of all 82 conservancies in Namibia, their location, size, year of registration, 

 population and total benefits in 2016 (Source: NACSO)

=/=Gaingu Erongo 7732.7 2004 2718 0.35 1 218 424

Ohungu Erongo 1195.7 2006 1221 1.02 7 280

Otjimboyo Erongo 447.7 2003 285 0.64 24 040

Tsiseb Erongo 7912.5 2001 2415 0.31 2 006 720

Huibes Hardap 1327.5 2009 750 0.56 7 740

Oskop Hardap 95.7 2001 58 0.61 -

!Gawachab Karas 131.7 2005 200 1.52 6 320

!Han /Awab Karas 1922.5 2008 750 0.39 9 380

!Khob !Naub Karas 2747.4 2003 429 0.16 26 000

//Gamaseb Karas 1747.8 2003 1623 0.93 65 745

George Mukoya Kavango 486.2 2005 990 2.04 1 092 723

J. Mbambangandu Kavango 42.9 2004 1700 39.62 -

Muduva Nyangana Kavango 614.5 2005 1734 2.82 1 021 985

Shamungwa Kavango 53.5 2005 140 2.62 -

!Khoro !Goreb Kunene 1283.0 2011 1219 0.95 10 320

//Audi Kunene 334.8 2006 677 2.02 14 640

//Huab Kunene 1817.3 2003 930 0.51 80 500

=/=Khoadi-//Hoas Kunene 3364.3 1998 4308 1.28 5 029 911

Anabeb Kunene 1570.0 2003 1402 0.89 3 884 892

Doro !nawas Kunene 3978.5 1999 1500 0.38 3 281 907

Ehi-Rovipuka Kunene 1979.8 2001 1846 0.93 921 218

Epupa Kunene 2912.3 2012 3518 1.21 369 283

Etanga Kunene 908.2 2013 1524 1.68 -

Kunene River Kunene 2763.6 2006 4753 1.72 557 812

Marienfluss Kunene 3034.2 2001 340 0.11 5 651 680

Okanguati Kunene 1159.2 2012 2223 1.92 5 160

Okangundumba Kunene 1130.8 2003 1845 1.63 308 907

Okatjandja Kozomenje Kunene 655.8 2012 1554 2.37 10 840

Okondjombo Kunene 1644.0 2008 100 0.06 134 499

Okongoro Kunene 956.0 2012 1378 1.44 147 988

Omatendeka Kunene 1619.4 2003 1985 1.23 1 759 226

Ombazu Kunene 870.7 2012 2357 2.71 -

Ombombo Kunene 1486.8 2014 2657 1.79 2 580

Ombujokanguindi Kunene 1160.0 2012 758 0.65 35 960

Ongongo Kunene 501.3 2012 755 1.51 1 560

Orupembe Kunene 3565.4 2003 240 0.07 593 521

Orupupa Kunene 1234.1 2011 2024 1.64 278 108

Otjambangu Kunene 348.0 2009 932 2.68 82 369

Conservancy Region Size Year of Population Population Total  
  (km2) registration  density benefits 
      (2016, N$)
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Otjikondavirongo Kunene 1067.2 2013 1794 1.68 -

Otjitanda Kunene 1174.4 2011 498 0.42 85 198

Otjiu-West Kunene 1100.3 2012 810 0.74 9 105

Otjombande Kunene 329.0 2012 1392 4.23 107 220

Otuzemba Kunene 741.8 2012 492 0.66 243 125

Ozondundu Kunene 745.4 2003 402 0.54 97 830

Puros Kunene 3562.4 2000 641 0.18 2 012 530

Sanitatas Kunene 1445.9 2003 124 0.09 76 592

Sesfontein Kunene 2465.2 2003 1491 0.60 2 707 621

Sorris-Sorris Kunene 2290.2 2001 950 0.41 1 026 784

Torra Kunene 3492.8 1998 1064 0.30 7 186 441

Uibasen-Twyfelfontein Kunene 286.1 1999 230 0.80 6 313 581

Okongo Ohangwena 1339.0 2009 2676 2.00 5 160

Eiseb Omaheke 6624.8 2009 1448 0.22 -

Omuramba Ua Mbinda Omaheke 3217.0 2011 495 0.15 -

Ondjou Omaheke 8729.0 2006 2832 0.32 679 540

Otjombinde Omaheke 5890.9 2011 4730 0.80 -

Sheya Shuushona Omusati 5065.6 2005 3198 0.63 105 694

Uukolonkadhi Ruacana Omusati 2992.9 2005 33534 11.20 219 335

Uukwaluudhi Omusati 1436.8 2003 836 0.58 148 134

Iipumbu ya Tshilongo Oshana 1547.8 2012 2296 1.48 6 949

King Nehale Oshikoto 508.3 2005 4756 9.36 47 603

African Wild Dog Otjozondjupa 3824.1 2005 4486 1.17 -

N=/=a Jaqna Otjozondjupa 9119.8 2003 3698 0.41 1 066 779

Nyae Nyae Otjozondjupa 8992.1 1998 2785 0.31 5 138 492

Okamatapati Otjozondjupa 3095.6 2005 1899 0.61 -

Otjituuo Otjozondjupa 6132.5 2005 5854 0.95 -

Ovitoto Otjozondjupa 625.3 2008 3626 5.80 -

Ozonahi Otjozondjupa 3203.5 2005 11064 3.45 -

Balyerwa Zambezi 225.2 2006 1091 4.84 2 690 161

Bamunu Zambezi 555.9 2011 3234 5.82 1 048 525

Dzoti Zambezi 287.0 2009 1656 5.77 1 432 688

Impalila Zambezi 72.5 2005 919 12.68 1 853 657

Kabulabula Zambezi 89.0 2011 642 7.21 1 035 662

Kasika Zambezi 146.6 2005 1130 7.71 4 085 552

Kwandu Zambezi 189.5 1999 3676 19.40 1 259 554

Lusese Zambezi 206.5 2014 992 4.80 971 420

Mashi Zambezi 296.8 2003 2310 7.78 6 154 485

Mayuni Zambezi 150.6 1999 2364 15.70 2 872 971

Nakabolelwa Zambezi 114.0 2014 747 6.55 1 360 212

Salambala Zambezi 929.8 1998 8553 9.20 2 654 372

Sikunga Zambezi 286.7 2009 2473 8.63 2 157 774

Sobbe Zambezi 390.7 2006 1045 2.67 1 796 572

Wuparo Zambezi 147.6 1999 1076 7.29 2 804 688

Conservancy Region Size Year of Population Population Total  
  (km2) registration  density benefits 
      (2016, N$)
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Older conservancies accrue significantly higher benefits than younger conservancies (Table 2.5, Naidoo et al. 2011a, 
Humavindu & Stage 2015).  This is to be expected, since the first conservancies are likely to have been formed in the 
best locations for viable joint-venture tourism or trophy hunting operations, as well as because of the time taken to 
realise benefits.  

Figure 2.7 Varied sources of natural resource returns from four sample conservancies 
  (Source: NACSO 2015), in nominal prices

Table 2.5   Summary of communal conservancy performance in relation to year of registration, population 

 size, area and total benefits received (Source: NACSO)

Source of returns

Overall performance (2015) Average year Average Average area  Average total 

 of registration population  (km2)  benefits (N$, 2015/16)
     

Exceptional (n=14) 2004 2 522 644      2 444 671 
Above expectations (n=30) 2005 2 427 2 055      1 612 497 
Meets expectations (n=19) 2007 1 699 2 429          391 938 
Poor (n=7) 2010 4 061 2 213              2 098 
Very poor (n=2) 2007 2 967 5 224   -   
No audit (n=10) 2007 1 308 1 911            5 493 

The conservancies rated as having exceptional performance in 2015 and which had the highest average total benefits 
of over N$2 million per conservancy, covered significantly smaller areas and were older than other conservancies (Table 
2.5).  Of the 14 conservancies rated as exceptional, 12 are located in the Zambezi region and two are located in the 
Kunene region.  A statistical analysis of the combined data show that year of conservancy registration, region and natu-
ral resource status (i.e. wildlife population levels are at or above density targets) have a significant impact on the total 
benefits received by a conservancy (generalised linear model, p=2.15e-06, R2=0.61, Table 2.6).  The earlier the year of 
registration and the higher the natural resource status, the higher the benefits received (Table 2.6). 
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Table 2.6   Results of the generalised linear model (GLM)

Model  Coefficient Std. Error t-value  P

Intercept 434600193 71443358 6.083  9.94e-08  ***
Year of registration -216567 35651  -6.075  1.03e-07  ***
Natural resource status 424066 203211 2.087  0.041  *
Region Karas  -1174704 1475777 -0.796  0.429 
Region Kavango -174026 1197312 -0.145  0.885 
Region Kunene 696248 734402 0.948  0.342 
Region Ohangwena 64114  1494783 0.043  0.966 
Region Omaheke  497939 1145593 0.435  0.665 
Region Omusati -935327 1029130 -0.909  0.367 
Region Oshana 1139669 1494783 0.761  0.449 
Region Osikoto  -1183777 1515228 -0.781  0.438 
Region Otjozondjupa 298358 881467 0.338  0.736 
Region Zambezi  1432762 796028 1.800  0.050  *

Anova Test    Sum Sq. F-value  P

Year of registration   7.625e+13 44.211 1.13e-08  ***
Natural resource status   7.511e+12 4.355  0.041  *
Region   3.481e+13 2.019  0.047  *

Picture: Gys Reitz
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3  Challenges to community  
 conservation in Namibia

3.1 Institutional challenges 
For most conservancies the biggest challenge is that of management.  In order to become an official conservancy rec-
ognized by MET, conservancies must be gazetted, follow a conservation-focused mandate (i.e. take adequate steps to 
ensure sustainability via environmental management plans, conduct annual reviews and AGMs) and establish a demo-
cratically elected committee to be re-elected every few years.  

Disagreement among community members and with committee members, and the mismanagement of funds erodes 
trust and weakens the incentive to act in line with conservation objectives (NACSO 2015).  Governance indicators, used 
to assess capacity, continue to demonstrate significant fluctuations across conservancies.  The primary reasons for this 
include lack of skills, and a high turnover in conservancy committees and other conservancy staff with associated loss 
in institutional memory (NACSO 2015). 

While it is considered appropriate that the governance structure of conservancies looks to prioritise wildlife manage-
ment, it is recognised that capacity may often be lacking in the roles allocated to the operations and business side of 
the conservancy, with just 27% of conservancies operating in line with sustainable business and financial plans in 2015 
(NACSO 2015). Achieving financial sustainability and independence is a key objective of Namibia’s CBNRM programme 
and addressing this gap in governance capacity presents an important challenge (NACSO 2015). 

Namibian conservancies have been criticised as having power imbalances and instances of elite capture that have pre-
vented ordinary conservancy members from obtaining appropriate shares of the benefits (Hoole 2009, Lapeyre 2011). 
Benefits captured from conservation are highly variable across time and groups (Naidoo et al. 2016) and therefore 
benefits may not be equal nor equitable. Because of this some members start to feel disenfranchised from the con-
servation process.  This has the potential to cause social rifts within communities or disassociation with conservation 
all together. It is therefore recognised that there is potential for improving dispersal mechanisms and making benefits 
more equitable (NACSO 2015).  

Through the CBNRM system, committees are democratically elected. In theory this should help ensure that positions 
of power are distributed in line with the community members’ wishes. In practice there have been instances whereby 
mismanagement has occurred (misappropriation of funds) or certain individuals have exhibited opportunistic behaviour 
that benefits a few rather than all.  

When this occurs communities can report the committee member(s) or vote them out in the next election. This has 
happened in some instances, however, in reality the situation is far more complicated. Many of these communities are 
small and socially close knit. Taking steps to report a member or to not vote for them could pose a social risk as the 
council member may be family or an important social leader. Therefore, inappropriate behaviour may persist and the 
“democratic” nature of the process is often compromised. 
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3.1 Poaching and wildlife crime 
Poaching, defined here as any unsanctioned hunting or capturing of wild animals, can be carried out as a subsistence 
activity, a small-scale commercial activity or as part of a much larger organised crime operation (Figure 3.1), with 
the latter tending to target high-value animals or animal parts to be smuggled to overseas markets, mainly in Asia 
(NACSO 2015).  

Subsistence-level poaching is highly variable and localised and generally conservancy members remove only one ani-
mal at a time.  Data from the conservancy annual audit overview (2001-2015, NACSO, Figure 3.2) indicates that this 
type of poaching has remained relatively stable over the years, however these numbers only represent the known 
poaching incidents.  For obvious reasons it is very difficult to get an accurate representation of the levels of poaching.  
Records suggest that the most targeted species are Kudu, Gemsbok, Springbok, Ostrich, Common Duiker, Warthog and 
game birds such as Francolins and Guinea Fowl.  The decreased levels of meat distribution due to the drought has cre-
ated some disillusionment within many conservancies which has likely led to increased poaching (NACSO 2015).  Meat 
is a valuable resource and when quotas are reduced, such as during a drought, this can have serious negative impact 
on households that rely on meat as a primary food source.  This suggests that the provision of wildlife meat could have 
a perverse impact on household cooperation.

Figure 3.1 Large-scale commercial harvesting of wildlife, organised crime for horns and ivory, and sub-
  sistence level poaching, which often involves the use of snares, poses a significant threat to  
  wildlife (Photos: P. Funston, R. Groom, E. Sayer from Lindsey et al. 2015)

23



38

Figure 3.2 The average number of recorded poaching incidents per conservancy 2001-2015 (Source:  
  NACSO)

Commercial poaching refers to the illegal harvesting of game from within conservancies by groups of outsiders who 
access wildlife areas with vehicles and remove large numbers of wildlife at a time to be sold (i.e. they represent the 
middle ground between subsistence poaching and organised wildlife crime, Figure 3.1).  These groups operate fast, 
removing herds of animals, in particular Oryx, Springbok and Kudu, disappearing quickly.  Often only the skins of the 
animals remain. Statistics on the levels or extent of commercial poaching in conservancies are limited, however it is 
assumed to be more prevalent in larger conservancies that are located in close proximity to urban settlements where 
the meat is taken to be sold. 

Wildlife crime is a serious threat to community conservation in Namibia.  In 2015 wildlife crime increased significantly, with 
more than 110 rhinos and 49 elephants being killed for their horns and ivory (Figure 3.1).  Lucrative payments are made to 
poachers and trackers, and the private returns are significantly higher than those received through cooperation with commu-
nity conservation efforts.  In reaction to the increasing levels of wildlife crime there has been heightened response from MET 
and the Namibian police, who are supported by community game guards and rhino rangers (NACSO 2015).  

3.2 Human-wildlife conflict
Incidences of human-wildlife conflict (HWC) include crop damage, attacks on humans, attacks on livestock, and infra-
structure damage.  While the HWC impact amongst conservancies is highly variable, the overall average number of HWC 
incidents per conservancy (or per km2 of conservancy area) have remained relatively stable with no significant change 
since 2003 (Figure 3.3).  As one would expect, conservancies situated adjacent to National Parks or near to core wildlife 
areas, migration routes and mountainous areas tend to suffer higher losses (Brown 2017).

The same can be seen in the Kunene region, where although the incidence of livestock attacks have increased from 1 
891 in 2005 to 4 062 in 2015, the number of conservancies (and the area covered by conservancies) has doubled over 
the same period (Table 3.1).  In fact, the average number of livestock attacks per conservancy have remained stable, 
increasing from 126 in 2005 to a peak of 158 in 2013 and decreasing to 125 in 2014 (Table 3.1).  Nevertheless, there is 
considerable variability between conservancies in Kunene – with some conservancies displaying an increasing trend in 
the number of incidents (see Figure 3.4). However, this likely also reflects improved monitoring and recording via the 
Event Book System and Self-Reliance Scheme as opposed to purely escalating levels HWC (NACSO 2015). 
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Figure 3.3 The number of registered conservancies and the average number of HWC incidents per 
  conservancy from 2003-2015 (NACSO 2015)

Table 3.1 Incidents of HWC in the Kunene region (Source: NACSO 2017 and own calculations)

 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Number of 15 21 19 21 21 25 27 33 37 35 37
conservancies
Total crop 159 194 204 294 304 388 204 277 155 155 274
damage incidents
Total human 2 0 5 2 6 3 2 1 5 5 1
attack incidents
Total livestock 1891 2485 2165 2859 2974 3071 3000 3299 5847 4385 4062
attack incidents 
Total infrastructure 110 143 208 97 83 81 52 94 225 50 113
damage incidents

Total incidents 2162 2822 2582 3252 3367 3543 3258 3671 6232 4595 4450

Avg. crop  10.6 9.2 10.7 14.0 14.5 15.5 7.6 8.4 4.2 4.4 7.4
damage incidents
Avg. livestock  126.1 118.3 113.9 136.1 141.6 122.8 111.1 100.0 158.0 125.3 109.8
attack incidents
Avg. infrastructure 7.3 6.8 10.9 4.6 4.0 3.2 1.9 2.8 6.1 1.4 3.1
damage incidents

Avg. total incidents 144.1 134.4 135.9 154.9 160.3 141.7 120.7 111.2  168.4 131.3 120.3
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Figure 3.4 Number of total HWC incidents in five conservancies in the Kunene region (Source: NACSO 2017 
  and own calculations)

In the Southern Kunene and Northern Erongo region (the focus of our field studies), the major source of HWC is livestock 
losses from depredation and damage to infrastructure from elephants searching for water.  Table 3.2 lists the number of 
incidents of livestock attack and infrastructure damage per km2 area of conservancy per year for the period 2010-2015 
in four selected conservancies; Sorris Sorris, Uibasen, Tsiseb and Doro !nawas (NACSO 2017).  The number of livestock 

Table 3.2 Incidents of HWC, 2010-2015 (Source: NACSO 2017) 

 Livestock attacks per km2  Infrastructure damage per km2

 2010 2011 2012 2013 2014 2015 2010 2011 2012 2013 2014 2015

Sorris Sorris 0.076 0.066 0.080 0.058 0.038 0.029 0.008 0.007 0.004 0.016 0.000 0.000
Uibasen 0.077 0.066 0.171 0.133 0.129 0.010 0.003 0.000 0.000 0.000 0.000 0.000
Doro !nawas 0.077 0.049 0.058 0.073 0.041 0.035 0.001 0.000 0.003 0.005 0.000 0.006
Tsiseb 0.029 0.023 0.007 0.004 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000

Table 3.3 Incidents of HWC by type of animal, 2010-2015 (Source: NACSO 2017)

 Baboon Caracal Cheetah Elephant Hyena Jackal Leopard 
   
Sorris Sorris 3 44 163 62 92 196 25
Uibasen 9 7 19 1 33 125 29
Doro !nawas 19 31 416 66 160 409 94
Tsiseb 7 44 69 0 51 246 15
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attacks per km2 is highest in Uibasen and lowest in Tsiseb (Table 3.2).  Infrastructure damage by elephants is highest 
in Sorris Sorris (Table 3.2).  Predation is mainly by cheetah, jackal and hyena (Table 3.3)
The Human Wildlife Self-Reliance Scheme (part of the broader National Policy on Human Wildlife Conflict) aims to re-
duce the losses associated with HWC through financial compensation.  Through a claim and review process, payments 
are made to compensate livestock losses, crop damage and loss of life (Diggle 2017). The objectives of the scheme are 
to offset losses to the community and promote a more equitable distribution of benefits so that individuals who suffer 
losses also benefit from wildlife income (MET 2009). However, while intending to mitigate losses, the payments only 
partially offset the loss (i.e. do not cover the full value of the animal or crops, and provides funeral costs instead of life 
cover; Diggle 2017, MET 2009).  

A number of concerns have been raised about the Human Wildlife Self-Reliance Scheme. The predominant concern is 
around the level of coverage: specifically, it does not fully compensate the loss. However, usually this is an intentional 
policy to avoid abuse of the system.  The financial contribution to cover payments comes from Government. However, 
the financial sustainability of the scheme is in question: each conservancy was provided N$60 000 as a start-up fund 
from the Game Products Trust Fund (GPTF) and conservancies were encouraged to set aside a portion of their own rev-
enues to cover local wildlife based claims (Diggle 2017). As the fund is being depleted, the sustainability of the scheme 
rests on the ability of conservancies to continually contribute funds (Diggle 2017).  The Namibian Government is cur-
rently revising the HWC Policy with the aim of developing a more innovative and sustainable approach to mitigating 
HWC (Diggle 2017).  

As is the case with access to benefits from wildlife, vulnerability to HWC is distributed unequally amongst conservancies 
(Treves et al. 2006).  An analysis of HWC in 29 Conservancies across six regions in Namibia by Brown (2017) found that 
the impact of HWC was highly variable, with some experiencing high losses and others only minimal losses.  The extent 
and type of HWC on farmers was also found to be highly variable from year to year (Brown 2017).  Table 3.4 indicates 
the average annual cost of livestock losses and infrastructure damage over the period 2006-2010.  Average annual costs 
of livestock losses ranged from close to N$6000 in Muduva Nyangana in Kavango region to almost N$480 000 in Sheya 
Shuushona Conservancy that borders Etosha National Park in Omusati region. ≠Khoadi-//Hoas Conservancy in Kunene 
region had the highest average annual cost of infrastructure damage at just over N$68 000. 

Table 3.4 Average annual costs of livestock losses and infrastructure damages per conservancy (2006- 

 2010). Source: Brown (2017)

Conservancy Livestock Infrastructure Conservancy Livestock Infrastructure  

 losses  damage  losses  damage

 (N$) (N$)  (N$) (N$)

1. Muduva Nyangana 5 868 - 16. Omatendeka 214 182 3 506
2. #Khoadi//hoas 237 636 68 367 17. Orupembe 100 636 2 279
3. Anabeb 90 252 2 454 18. Puros 50 508 1 052
4. Balyerwa 37 849 4 419 19. Salambala 36 968 -
5. Doro !Nawas 207 000 25 944 20. Sanitatas 250 857 -
6. Ehirovipuka 328 608 8 414 21. Sesfontein 265 527 -
7. George Mukoya 18 044 - 22. Sheya Shuushona 479 709 38 917
8. Impalila 27 873 10 606 23. Sikunga 22 445 9 943
9. King Nehale 202 446 2 104 24. Sorris Sorris 123 372 26 821
10. Kwandu 18 484 1 178 25. Torra 88 596 5 610
11. Marienfluss 165 771 - 26. Uibasen  16 063 1 402
12. Mashi 79 952 368 27. Uukolonkadhi 90 074 6 661
13. Mayuni 9 976 589 28. Uukwaluudhi 29 633 8 765
14. N=/a Jaqna 17 311 442 29. Wuparo 40 196 -
15. Nyae Nyae 48 998 2 104   
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Financial costs associated with HWC pose a potential future threat to conservation by eroding positive attitudes to wild-
life (Jones & Barnes 2006), as well as through retaliatory action.  A review of community conservation initiatives across 
Africa found that effective economic incentives should not be limited to mechanisms that capture value from wildlife, 
but should also take into account the full range of costs that co-habitation with wildlife poses and address the external 
factors that inhibit the community members from translating captured values into real gains in well-being (Emerton 
2002). 

Nevertheless, it should be noted that solving human-wildlife conflict is not entirely a compensation issue.  In fact com-
pensation schemes often fail to achieve positive outcomes (Naughton-Treves 2003, Nyhus et al. 2005, Dickman et al. 
2011, Bowen-Jones 2012, Kansky 2015).   A better understanding of the drivers of HWC will also help to direct effective 
action to ameliorate the problem.  For example, predation may be at least partly the result of an imbalance in wildlife 
populations.   A reduction in the hunting of smaller mammals (which is a very common household activity) could al-
leviate predation by meso-predators such as caracul and jackal, while reduced poaching of larger species may reduce 
losses to apex predators.  Logic suggests that better conservation could reduce HWC, but there is very little adequate 
scientific research on this issue.  This does not apply to elephant damage, which would be expected to increase as a 
result of improved conservation. Unfortunately (and unsurprisingly), communities tend to hold the view that all HWC 
stems from conservation, and this threatens co-operation required for the successful development of conservancies.

3.4 International and national regulations
External factors, such as changing international and national regulations pose a challenge to community conservation in 
Namibia. Firstly, trophy hunting is threatened by the possibility of international bans on the transportation and import 
of hunting trophies, with a petition to ban the import of trophies having been circulated to EU Members of Parliament 
(NACSO 2015).  Such a ban would have a significant impact on hunting tourism in Namibia.  While some conservancies 
rely solely on photographic tourism, many more rely heavily on trophy hunting as a major part of their revenue portfo-
lio.  Secondly, the financial viability of joint-venture lodges, another key component of conservancy revenue streams, 
may be eroded should the Ministry of Lands and Resettlement impose a levy on such ventures (NACSO 2015). 
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Picture: Ralf Bäcker
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4  Potential for PES in  
 communal conservancies
4.1 Overview of PES 
Payments for ecosystem services (PES) represents an innovative approach to conservation.  In simple terms, PES re-
lates to a variety of arrangements through which those that benefit from environmental services such as catchment 
protection, forest conservation, carbon sequestration, biodiversity conservation, and landscape beauty, reward those 
whose lands provide the service, through market payments.  PES schemes provide a source of sustainable financing for 
conservation, which is important given that funding for natural resource management has been declining.  In addition 
to conserving natural resources, PES schemes aim to improve the livelihoods of rural communities. 

PES makes a direct link between conservation action and the benefit for those carrying out that action, essentially creat-
ing a market for the provision of environmental services.  It is a voluntary, conditional agreement that takes place be-
tween at least one “seller” of an environmental service and at least one “buyer”.  To engage in this exchange conserva-
tion actions must be additional to what would have been carried out without compensation and as such compensation 
should be conditional on these actions taking place.  A typical example would be a PES scheme where beneficiaries pay 
to reduce deforestation (Figure 4.1).  In this example the beneficiaries pay land owners/managers/farmers for delivery 
of protecting water resources and carbon storage through forest conservation.  The seller (i.e. land owner) incurs some 

Without 
PES

With PES

Benefits 
to locals

Costs to 
rest of 
society

Agriculture
& natural
resources
income

Water/
carbon
losses

Agriculture
& natural
resources
income

PES

Figure 4.1 Schematic representation of a PES scheme where beneficiaries are paying to reduce deforesta- 
  tion (Modified from Wunder 2005)
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costs (reduction in agricultural output and natural resources income) to provide the ecosystem service. The payment 
from beneficiaries compensates the landowner for these costs and provides additional income over and above the costs 
incurred. Therefore the PES provides the incentive for the land owner to protect forests. 

Often, environmental services are underprovided as there is no incentive to maintain them despite the value that they 
generate for others, making these services external to the marketplace.  At its core PES looks to align the interests of lo-
cal communities with external actors interested in the conservation service being provided, by establishing a market for 
the exchange of ecosystem services (Wunder 2007).  It aims to achieve this through a payment system that reflects the 
trade-offs facing community members and the value of the ecosystem service they would be providing if they chose 
to act in a manner compatible with conservation goals, thus aiming to incentivise environmentally positive behaviour 
(Wunder 2005). 

PES programs are enhanced when baseline studies are conducted, the opportunity costs of conservation pursuits are 
identified, payments are customised appropriately and the appropriate agents (“sellers”) are targeted and their liveli-
hood dynamics understood.  Furthermore, payments should be made only when additionality (i.e. conservation activi-
ties are untaken due to the program’s incentives and otherwise would not have taken place) can be demonstrated 
against the baseline and should also be conditional on performance (Wunder, 2007). 

Despite its promise and potential, few examples currently exist of operational PES schemes in sub-Saharan Africa 
(Nelson et al. 2010), the majority have occurred in Latin America – Brazil, Ecuador, Costa Rica, Mexico, and Nicaragua 
– commonly focusing on deforestation and water provisioning services (Cavelier & Gray 2014). In many of these cases 
catchment areas for the rendered environmental service have been large, i.e. water services provided to the city of 
Quito by a nearby watershed (Cavelier & Gray 2014).  This then facilitates a sustained market of buyers and sellers, as 
opposed to instances where environmental services are enjoyed by a smaller population (tourists) or from those whose 
values are non-use values, based on the existence of an animal (international charity). 

4.2 The business case for PES in Namibia’s communal areas
Communal lands in Namibia provide a range of ecosystem services, including the provision of natural resources, agri-
cultural and fishery support services, refugia, groundwater recharge, wildlife and wildlife habitat, and carbon storage 
(Figure 4.2).  While these services provide important benefits to local communities they also provide significant benefits 

Figure 4.2   The value of natural systems to local communities, Namibians and the rest of the world, based on  

 estimates from Forsythe et al. (2017; this study)

Value of natural systems Local Namibians Rest of world

 communiities

Provisional harvested resources N$2.7 billion - -

Agricultural and fishery Local value - -
support services

Refugia  Significant to
 - surrounding
  conservation areas

Groundwater recharge N$59 million Value in longer term -

Wildlife and unspoilt N$102 million N$1.8 billion + national Visitors’

landscapes damages (HWC) WTP consumer surplus
   + global WTP

Carbon storage N$3.8 million N$18.9 million N$107 billion 

Options for PES
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to Namibians and global society, particularly with regards to nature-based tourism, the existence value of biodiversity 
and carbon storage.  This provides opportunities for channelling income from other beneficiaries, such as local and 
international tourists and international donors in the form of a payments-for-ecosystem services (PES) scheme in con-
servancies.  A PES requires that locals give up something up (e.g. subsistence hunting, grazing in certain areas), but 
the national and international values generated by ecosystems are far higher than the values derived by locals, which 
means that compensation is viable and such a scheme would be likely to generate a Pareto improvement1. 

Communal lands, especially those surrounding important conservation areas, provide refugia to wildlife populations 
that are far roaming.  Desert-adapted mammals such as lion, elephant and giraffe within the Kunene region are a ma-
jor draw card for many tourists.  These animals range over very large areas in search of resources.  While the tourism 
value of these animals may only be realised in one or two areas where sightings are common, these animals require 
much larger areas to sustain their populations.  While wildlife and unspoilt landscapes generated returns of N$102 
million to communal conservancies in 2015, nature-based tourism associated with communal lands contributed some 
N$1.8 billion to the Namibian GDP. Further to this, there is likely to be substantial consumer surplus of both domestic 
and international visitors that could be captured, as well as significant aggregate existence value for Namibia’s wildlife 
among the global community, both of which translate into willingness to pay.  In terms of carbon storage, the benefit 
to Namibia of maintaining its ecosystems is the sum of local damage costs avoided and the sale of carbon credits to the 
rest of the world.  The value of carbon storage at the local level is estimated to be N$3.8 million, which is a proportion 
of the overall cost to Namibia estimated to be N$18.9 million. The costs avoided to the rest of the world are estimated 
to be about N$1.1 billion (Forsythe et al. 2017).

4.3 Proposed framework for PES in communal conservancies
Joint-venture arrangements already in place in communal conservancies have provided incentive for local communities 
to conserve wildlife through steady income streams with a percentage of turnover indirectly linked to wildlife.  The 
success of this arrangement has been extremely variable across conservancies.  Generating additional income for con-
servancies would help to address this issue and help to resolve both institutional problems and household cooperation.  
Currently the benefits that accrue to conservancies are predominantly from joint-venture tourism, trophy and venison 
hunting, with a very small portion coming from the harvesting of indigenous natural products such as devils claw. This 
provides plenty of scope to channel additional income from other beneficiaries (see section 4.2). 

The aim of the PES would be to incentivise communities to do more to protect wildlife and wildlife habitat by discour-
aging encroachment into areas set aside for wildlife, burning and excessive harvesting of natural resources (i.e. poach-
ing).  It is important to note that PES (or any incentive measure) cannot be expected to address high-value, organised 
wildlife crime. This has to be addressed by Government and will increasingly be a prerequisite for the success of other 
measures. PES as a direct payment to households may not achieve the desired effect due to the potential for free-riding 
by community members (i.e. tragedy of the commons).  However, if a substantial portion of the income is invested into 
conservation efforts, the PES could be effective (Figure 4.3). Thus, it is envisaged that a special form of PES will have to 
be designed for conservancies in order to elicit the level of co-operation required.

The PES scheme would build on existing structures (i.e. joint-venture tourism and hunting agreements) in conservancies 
and the PES income would be pooled with the income generated by the JV partnerships.  Under the PES scheme house-
hold share of income or the conservancy development share of income would increase covering the costs associated 
with some loss in livelihood income due to increased conservation efforts.  Increased income allocation to conservation 
measures would help to reduce HWC costs.  This situation is unusual in that increasing conservation not only incurs 
sacrifices but could reduce livestock losses that would offset some of this sacrifice.   

In order to marry the design of the PES with feasibility in both implementation and roll-out, the PES should build on ex-
isting structures within the CBNRM framework. Specifically, while being additional to the existing tourism- and hunting-
related arrangements (i.e. a new revenue stream), PES payments should be directed through the existing communal 

 1At least one person is better off and no-one is worse off.
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conservancy structures and then distributed to conservancy members. However, in order to ensure all funds are audited, 
an additional proviso is the mandatory involvement of an external treasurer. The external treasurer could be from a 
local NGO, for example.  In addition, in order to ensure that regulations are enforced, illegal activities are stopped and 
wildlife populations are healthy, it is envisaged that external conservation oversight will also be needed.  These ideas 
are tested in the following section.

A number of potential funding mechanisms were considered.  For example, tourists could finance the PES through a 
conservation fee (which would likely be added on to the price of their holiday package). However, this would exclude 
the self-drive tourists who drive into Namibia from South Africa. In addition, while a user fee for entering a joint man-
agement area would be logistically feasible, this would need to be established via a joint management area between 
conservancies. This would be difficult to coordinate. In addition, the process of obtaining a legal framework could be-
come protracted. 

Given the above considerations, and the fact that we believe it would be most efficient to design a national scheme 
rather than individual, conservancy-level schemes, it seems most feasible for the PES to be donor funded and supple-
mented with voluntary contributions from tourists visiting the country. The donor funding reflects global existence value 
and the fact that people/organisations want to donate to the conservation of wildlife and protection of wildlife habitat 
(i.e. unspoilt landscapes).  Voluntary donations from tourists would be derived from their residual willingness to pay for 
viewing wildlife and their additional willingness to pay for its continued conservation. 

The payment to each participating conservancy needs to be linked to wildlife status and rangeland condition. More spe-
cifically, we envisage that conservancies would be assigned a score based on annual habitat assessments and wildlife 

Figure 4.3   Example of a wildlife PES scheme in communal conservancies.  The current situation with JV 

 income (all tourism and hunting income) is shown in (a) and the proposed PES in addition to JV  

 income is shown in (b)
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censuses.  This scoring system would be based on the conservancies’ current quota setting methodology (again, build-
ing on existing structures), but with the inclusion of a score for both habitat and cleanliness.  The envisaged scoring 
system would take climate conditions (such as drought) into account.  A simple computational system could be used 
to calculate each conservancy’s reward, where payment is increasing with the conservancies’ score in each category 
(wildlife, habitat and cleanliness).  

Part of the income derived from the PES would be allocated to 
conservation management as provided for in a conservation 
agreement. This could include hiring additional game guards, set-
ting aside money for maintenance of patrol vehicles, incentivising 
game guards with bonuses, addressing litter and land degrada-
tion and practicing non-lethal predator management.  Another 
part would be in the form of direct benefits to households, either 
in-kind (e.g. meat, maize, livestock) or cash.  The direct payment 
is intended to foster attitudinal changes to wildlife by making a 
direct link between conservation and household remuneration.  

An advantage of the proposed approach is that the direct benefit 
is not contingent of wildlife volumes as game meat can be sub-
stituted with livestock meat.  A downside of direct cash benefits 
is that they can easily be withheld by male household members, 
whereas in-kind benefits in the form of meat supplement house-
hold consumption.  Meat provides an immediate benefit that can 
be shared and enjoyed by the whole household, which increases 
benefit allocation transparency and enhances satisfaction within 
conservancies (Muygengwa 2015).  

In examining the level of individual satisfaction of members in five 
conservancies in the Zambezi region Muyengwa (2015) found that 
community members who received meat tended to report higher 
levels of satisfaction with the CBNRM program.  This finding is fur-
ther supported by Naidoo et al. (2016) who also stressed the im-
portance of meat benefits to conservancy members. 

In addition, while women are important actors in resource use and 
management in their communities, their participation regarding 
conservation initiatives has been found to be dependent on their 
satisfaction with the benefits obtained from this involvement (Len-
delvo et al. 2012).  Across Namibian conservancies older women 
and those from less populated conservancies prioritised conserv-
ancy activities compared to other community initiatives (Lendelvo et al. 2012).  The study found that allowing women 
to actively participate in initiatives that are related to their traditional roles was essential to enhancing women partici-
pation and improving benefit redistribution and satisfaction in conservancies (Lendelvo et al. 2012). 

Figure 4.4 Schematic diagramme of 

 proposed PES framework
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Picture: Ralf Bäcker
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5  Field study to inform 
 institutional setup and
 price-setting of a 
 PES scheme

5.1 Introduction
As described in the preceding sections, Namibia’s CBNRM programme has been very successful in bringing significant 
benefits to communities over a large proportion of the country’s communal land areas, but the programme has not 
reached its full potential both in terms of conservation and development.   This is largely due to institutional challenges 
such as elite capture of funds and lack of capacity, resulting in weak conservation action and failure to reduce human-
wildlife conflict or deliver expected benefits. This undermines community support and co-operation.  The ongoing 
drought and the real possibility of national and international regulation changes which will reduce the income potential 
of conservancies further exacerbate these problems.   It is therefore important and highly beneficial for conservancies 
to pursue a more diversified portfolio of income generating activities to ensure a steady stream of benefits are main-
tained, regardless of fluxes in international tourism or changes to national regulations (Naidoo et al. 2011c).  

One option to diversify and increase the income stream to conservancy households and achieve better conservation 
outcomes is to introduce a system of payments for ecosystem services (PES).  As summarised above, the communal 
land areas of Namibia hold immense value not just to their inhabitants but to Namibians and global society.  The values 
of ecosystem services accruing to people outside of these areas are much greater than the values to the local inhabit-
ants, which suggests that such a system is potentially viable.  

Designing a means of capturing global willingness to pay is relatively straightforward.  However, it is also important 
to design a system that is more effective than the current one, and which can deliver the services that are being paid 
for.  This means consideration of the whole framework for the PES, discussed briefly above.  Two important elements 
of this are (a) the possibility of introducing oversight into what is currently a CBNRM system, which by definition has 
no oversight, i.e. changing a CBNRM system into a co-management system, and (b) eliciting the true opportunity costs 
of the kind of co-operation required to deliver the ecosystem services being purchased, which provides an indication of 
the level of pricing required.    

This study therefore included an empirical field study carried out in three conservancies in order to investigate these 
two pertinent issues.  The study used a combination of behavioural, experimental and environmental economics re-
search methods, namely framed field experiments and contingent valuation, as well as social survey methods, in order 
to address the following questions:
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1. What views do community members have of external oversight of conservancies?
2. Does external oversight increase the probability of household co-operation?
3. What level of income would households accept as adequate compensation for co-operation (desisting from  
 damaging activities in wildlife areas, etc.)?

5.2  Study area
The study was carried out in three adjacent conservancies; Sorris Sorris, Uibasen-Twyfelfontein and Tsiseb, situated in 
the southern Kunene and northern Erongo regions of Namibia (Figure 5.1).  The landscape provides a range of ecosys-
tem services and is home to a variety of wildlife species including the iconic Black Rhino and desert adapted Elephant.  
In addition to this, the area is also home to a world heritage site at Twyfelfontein as well as a national heritage site at 
Brandberg Mountain on the southern edge of the study area.  The area is an important tourist route for self-drive tourists 
and overland group tours.  A high volume of tourists visit the area annually.  The main livelihood activity in the area is 
livestock husbandry (cattle, sheep and goats).  The three conservancies are described in more detail below. 

Figure 5.1 The location of the three conservancies that make up the study area (Sorris Sorris, Uibasen   

 Twyfelfontein and Tsiseb)

5.2.1 Sorris Sorris Conservancy
Sorris Sorris in the southern Kunene region was registered as a conservancy in October 2001. It covers an area of 2290 
km2 and has an approximate population of 950 people.  It is currently managed by a committee comprised of five men 
and four women, three community game guards, a liaison officer and a project coordinator. 

The conservancy conducts wildlife monitoring via a road based annual count and has an event book monitoring system. 
The 2015 audit produced positive reviews regarding constitutional adherence, with just one criterion unfulfilled out 
of the six assessed.  The management performance review in 2015 rated Sorris Sorris as being “above expectations”. 
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However the conservancy failed to approve a financial report, budget or work plan and during a site visit in May 2107 
it became evident that the conservancy was in fact facing major institutional challenges.  Just over N$100 000 of con-
servancy income was unaccounted for over the 2016/17 financial year, resulting in a major breakdown in trust and 
management within the committee and throughout the conservancy.   

Geographically, the conservancy is arid and has an average annual rainfall of just 100 mm.  The landscape is sparsely 
covered in grass and trees and consists of hills and plains that slope down towards the Ugab River. Wildlife endemism 
in the conservancy is classified as high to very high with the conservancy supporting populations of elephant, leopard, 
black rhino, cheetah, mountain zebra, kudu, gemsbok, ostrich, springbok, steenbok, duiker and giraffe. 

This wildlife helps support the joint-venture agreement with Sorris Sorris Lodge, Madisa Camp, trophy, shoot-and-sell 
and own use hunting.  According to the most recent Annual Conservancy Audit Report, total returns in 2014 from natu-
ral resources were approximately N$759 390. However this figure includes remuneration from lodges to conservancy 
members working at these lodges and therefore does not represent the actual amount going into conservancy coffers. 

The most recent financial statements show that income to the conservancy totalled N$324 720 in 2016, with 60% com-
ing from tourism and 38% from hunting.   The cost of HWC was almost N$71 500, representing just less than 10% of 
returns (NACSO 2017).

Figure 5.2 Map of Sorris Sorris Conservancy, located in the sothern Kunene region of Namibia (Source: 

 NACSO)
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5.2.2 Tsiseb Conservancy 
Tsiseb Conservancy was registered in January 2001 and is located in the northern Erongo region. It covers an extensive 
area of 7913 km2 and has a population of approximately 2415 people (Figure 5.3). This conservancy is particularly arid, 
receiving less than 100 mm of rainfall a year.  The landscape is flat, bordered to the north by the Ugab River and in 
the south by the Omaruru River. The Brandberg mountain range, Namibia’s highest mountain with the famous White 
Lady Rock painting is found here. The conservancy is also home to the Messum Crater.  Wildlife include elephants, 
black rhinos, leopards, cheetah, mountain zebra, kudu, gemsbok, ostrich, springbok, steenbok, black-backed jackal and 
klipspringer. 

The management committee consists of twelve men and four women, as well as three community game guards, a 
manager, office clerk and cleaner.  The conservancy employs an annual road-based wildlife monitoring system and 
utilises the event book system. Regarding constitutional adherence, the conservancy failed to fulfil its criteria save for 
having a management and utilisation plan and a financial report with external review. Tsiseb conservancy was rated as 
“meeting expectations” in the management performance review in 2015.

In terms of its economic activities the conservancy has JV agreements with the Brandberg White Lady Lodge, Ugab 
Campsite (community campsite), as well as hosting Daureb Mountain Guides, Daureb Information Centre with Daureb 
Crafts, Vicky’s Coffee Shop an internet café, semi-precious stone market, and a small amount of conservation hunting.  

The latest financial statement shows an income to the conservancy of N$668 415. Of this 60% was from JV non-
consumptive tourism agreements, 12% from trophy hunting, 19% from live game sales, and 4% from shoot and sell 
hunting. 

Figure 5.3 Map of Tsiseb Conservancy, located in the northern Erongo region of Namibia (Source: NACSO)
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5.2.3 Uibasen–Twyfelfontein Conservancy
This southern Kunene conservancy, (herein referred to as Uibasen conservancy) was registered in December 1999, cov-
ers a small area of 286 km2 and has a population of about 230 people.  Classified as semi-arid, the conservancy receives 
between 100 and 200 mm of rainfall annually.  The landscape encompasses hills, sparse savannah, open plains, wood-
ed river valleys, and granite kopjes with the Burnt Mountain and Organ Pipes being notable features.  The conservancy 
is also home to the Twyfelfontein UNESCO World Heritage Site, famous for its rock engravings.  Similarly to the other two 
conservancies the main wildlife species include elephant, leopard, mountain zebra, kudu, gemsbok, ostrich, springbok, 
steenbok, duiker and klipspringer and is monitored using road based annual counts and event book monitoring system.  

The management committee is composed of three women and four men and staff includes a conservancy manager 
and three game guards.  The management performance review in 2015 rated Uibasen as being “above expectations”. 
Unlike the other two conservancies, revenues that accrue to this conservancy are based entirely on non-consumptive 
JV tourism agreements (100% of the N$3.78 million revenue in 2015/16). The conservancy has JV agreements with 
Twyfelfontein Country Lodge and Camp Kipwe.   Benefits to conservancy members include a direct cash payment and 
various community development projects such as community gardens and youth development programmes.  

Figure 5.4 Map of Uibasen-Twyfelfontein Conservancy located in the southern Kunene region of Namibia  

 (Source: NACSO)
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5.3 Data and methods

5.3.1 Overall approach and sampling
A five day reconnaissance trip was undertaken to inform the methodological approach and to develop a more informed 
understanding of current conservation issues in communal conservancies.  The visit to the study area included focus group 
discussions with members from Sorris Sorris, Uibasen and Tsiseb conservancies, and discussions with key informants such 
as local tourism operators and lodge managers, and representatives from active NGOs currently operating in the study 
area.  

In each of the three conservancies, the researchers met with conservancy committee members and conservancy man-
agers, as well as with ordinary conservancy members.  This 
provided valuable insight into the main issues within the con-
servancies and helped to frame the design of the proposed 
PES, the experimental games and the survey.  Whilst in the 
study area, conservancy specific data was also collected, such 
as financial statements and management plans.  Of the three 
conservancies, only one (Uibasen) was distributing cash ben-
efits to households.  At the time of the reconnaissance trip the 
cash benefit received by households in the last 12 months was 
reported to be N$2000.  This information was used to guide the 
bid amounts used in the contingent valuation questions (see 
section 5.3.3).  

After the reconnaissance trip, participants were informed and 
invited to participate in the study via local radio and were 
offered a modest participation fee.  This is a form of conveni-
ence sampling rather than a purely random sample of con-
servancy households, and therefore it is possible that there 
is some level of bias in terms of the characteristics of the 
households that decided to participate.  

However, this was not envisaged as being significant in light 
of the purpose of the study.  The workshops were held close 
to where people lived, and at a time convenient to people 
engaged in the main livelihood activities of the area.  The 
main bias would be that we would not have captured a repre-
sentative sample of the households that reside for part of the 
year in urban centres.  However, these households are also 
less likely to constitute a threat to the delivery of ecosystem 
services.  

Conservancy managers made the announcement a month be-
fore the scheduled workshops and again in the week leading 
up to the workshops. The dates and times for each conservan-
cy workshop were provided.  The team of five field research-
ers spent two full days in Tsiseb conservancy and two full days 
in Sorris Sorris conservancy, visiting two villages per day.  One 
full day was spent in Uibasen conservancy which has a much 
smaller population and all participants met at the central con-
servancy office.   

Representatives from a total of 188 households from nine vil-
lages participated in the workshops.  They represented about 
19% of all households in the study area.  After an explana-
tion of the procedures to be followed and rules involved, the 
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workshops began with a series of experimental games (Figure 5.5).  These formed part of a framed field experiment 
which is described in more detail in the following section.  The games were followed by a short survey.  Participants 
were paid a participation fee at the end of the survey, as well as any earnings from the games. 

The surveys were provided in English and Afrikaans, and the questions were filled in together in small groups with 
translation into the local language (Khoekhoe, coll. Damara) as and when required.   

The surveys were completed under the guidance of the 
five field researchers (Figure 5.6).  At the start of the 
workshop it was made clear that participation was vol-
untary and that respondents could leave out questions 
that they preferred not to answer. In some villages there 
were latecomers to the workshop who were not able 
participate in the games but were willing to complete a 
survey.  As a result more surveys were completed than 
there were game participants. 

The demographic and attitudinal information collected 
from the survey was used to check whether the differ-
ent groups in the experimental public good game were 
balanced on key characteristics (i.e. one group didn’t 
vary significantly from the other, see section 5.4.4). If 
imbalance was found, it was controlled for in the analy-
sis.

The survey included 16 questions. The first set of ques-
tions related to household livelihoods and human-wild-
life conflict incidences, such as livestock loss and prop-
erty damage, and the amount of compensation received 
by households.  

Respondents were asked about how much income their 
household received from welfare grants, pensions, em-
ployment, wage income, and remittances, and about 
the types of benefits the household has received from 
the conservancy in the past 12 months.  They were 
asked about their feelings toward wildlife protection 
regulations in the conservancy and their level of confi-
dence in the conservancy management to manage con-
servancy finances and implement conservancy manage-
ment plans.  

Respondents were also asked about whether they be-
lieved poaching and other illegal activities could be elimi-
nated in designated wildlife areas and whether outside 
assistance in the form of a co-management agreement 
would improve the conservancy’s chances of better in-
come from wildlife.  

Two contingent valuation questions were then asked to 
estimate the opportunity costs of conserving wildlife to in-
form the level of payments that might be required in a PES. 
This methodology is described in more detail below.   The 
last set of questions in the survey collected socio-economic 
information, including education level, age and gender. 

Figure 5.6 Participants from Sorris Sorris, Tsiseb and 

Uibasen conservancies completing the surveys with as-

sistance from the researchers
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5.3.2  Framed field experiments

Purpose 
Data collected from economic experiments (in either the lab or the field) can be used to indicate how a change in the design 
of a policy will alter individual decision-making.  Economic experiments always use real rewards to approximate – as closely 
as possible – real economic incentives.  For this study, an experimental method was used to examine how financial incentives 
impact on cooperation.  By varying the PES between a low and high payment the experiments aim to show how member 
contributions vary and how a higher payment from the PES may result in more of the desired behaviour relative to the lower 
PES payment.  In addition, institutional elements such as confidence in conservancy management on the level of individual 
cooperation can be tested with the aim of eliciting the level to which conservancy members trust the institution.  
 
Choice of experimental method
Experimental economics embraces a wide range of methods in order to test the effects of different policies on people with 
different characteristics and in different contexts (see Appendix 2 for a more detailed review).  They may take the form of lab 
or field experiments, or something in between.  To use the taxonomy of Harrison & List (2004), a lab experiment is one that 
employs a subject pool of university students and an abstract framing. An artefactual field experiment is when researchers 
run a conventional lab experiment but with a non-typical sample (such as farmers or insurance brokers). Finally, a framed 
field experiment is conducted in the field with a non-typical sample but is also framed to reflect a real-world situation.  In this 
study, a framed field experiment was conducted with members of Sorris Sorris, Tsiseb and Uibasen conservancies.

Lab experiments allow researchers to analyse the impact of subtle changes in treatments. The lab provides a high degree of 
flexibility – allowing the researcher to test a number of different treatments. As a first step in policy design, a researcher could 
thus test various iterations of the intended intervention, for example, in the context of a PES this might include varying the 
level of the payment across a number of treatments. This would allow the research to test (i) whether the introduction of a 
PES increases the level of desired behaviour relative to no PES and, (ii), whether a higher payment means more of the desired 
behaviour relative to a lower payment.  In terms of the usefulness of lab experiments, they were an important element of 
Elinor Ostrom’s ground-breaking research on common pool resources (CPRs).  

In this regard, the experimental finding that communication improves both co-operation and aggregate welfare has seen 
greater emphasis placed on the role of local institutions in CPR management. Notwithstanding these benefits, a criticism of 
lab experiments is that, as the experiments are conducted out of context and using non-relevant participants (often relying 
on university students), they are considered to have low external validity (because it is difficult to transfer the findings of the 
experiment to the population of interest). 

While lab and field experiments can provide the insights that help to predict behaviour, this is different from testing actual re-
sponses to interventions.  This is done using randomized controlled trials (RCTs), which are carried out in a real setting with the 
target population.  As such, these interventions have external validity (although often very specific to a particular context).  
During a RCT, participants are randomly allocated to control and treatment groups, where the treatment group receives the 
treatment and the control group does not.  Because the control and treatment groups are statistically indistinguishable and 
are subject to the same external context, the only thing that differs between them is that one group receives the intervention 
while the other does not. As such, any difference in outcomes between the two groups can be attributed to the intervention 
(for example, higher maths score from the introduction of a new math curriculum in treatment schools). RCTs are considered 
to be the gold standard in terms of identifying causal effects and are used to identify the impact of interventions for both 
pilot schemes and large-scale roll-outs.  It is anticipated (recommended) that the PES system described in the study will be 
pilot-tested in this way.

While RCTs do establish causal relationships (i.e. x caused y), the treatment effects can only be observed on aggregate (i.e. 
the researcher is not able to ascertain the underlying mechanisms through which the intervention is working and only ob-
serves the final outcome).  In the case of PES, a pilot would need to be administered at the conservancy level and may take 
two or three years to complete.  Thus it is useful to use experiments in the design stage of an intervention, which are far less 
costly than carrying out full-scale pilot studies.  

Framed field experiments are closer to RCTs than lab experiments because they sample from the target population and 
through the use of framing the participants can imagine the conditions of a pilot intervention (Handberg & Angelsen 2015a).  
This is important if culture, context and geography, amongst other factors, affects behaviour.   
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Experiment Design: Framed Threshold Public Good Game 
In a typical public-good game, each player is provided an endowment E (for example, N$20).  Players must decide how much 
of the endowment E to contribute to the public good (spend on a group project) or keep for themselves.  Each token con-
tributed to the public good is multiplied by some factor (for example, is doubled) and then split equally between the group, 
irrespective of individual contribution. As such, for a group of four players, the individual return from N$1 contributed to the 
public good is 0.5 ((N$1 x 2)/4). In contrast, each token they keep for themselves generates a return of 1. This difference 
between the private return (1) and the public return (0.5) is the basis for the public-good dilemma and creates an incentive 
to free-ride (Fehr & Fischbacher 2004, Gächter & Herrmann 2009). 

It is in each participant’s material self-interest to contribute nothing to the public good while the group does better when 
everyone contributes all their tokens to the public good (Fehr & Fischbacher 2004, Gächter & Herrmann 2009). For example, 
if each group member keeps their endowment, there are no earnings from the public good and each player earns N$20. 
Conversely, if each member contributes N$20 to the public account, the aggregate contribution (of N$80) is doubled and 
divided up between the four group members for an individual return of N$40. However, if three group members contribute 
their entire endowment and the fourth member keeps his endowment, the free-rider earns a return of N$50.

Based on budgetary restrictions, the sample target was 180 participants from Tsiseb, Sorris Sorris and Uibasen conservancies.   
The experiment was designed to be played in groups of four with participants taking part in one of two treatments where 
the level of external oversight was varied and the level of the PES returns were varied (Table 5.1).   The two treatments were 
labelled as a certain PES or an uncertain PES, where in the uncertain PES there is no external oversight and some of the money 
that is contributed to the public good could go missing.  With the certain PES there is external oversight and the money being 
invested is guaranteed.  

Table 5.1  The design of the framed threshold public good game

 Group 1 Group 2

Treatment Certain PES Uncertain PES

 (external oversight) (no external oversight)

Low PES (lower returns) Game 1: 5 rounds Game 1: 5 rounds

High PES (higher returns) Game 2: 5 rounds Game 2: 5 rounds

In terms of the mechanics of the game, participants were randomly allocated across the two treatments at the start of the 
workshop.  Each participant was provided with a numbered, colour-coded sticker on arrival which was used to easily allocate 
individuals to the two treatments.  Within each treatment two games of five rounds were played (i.e. a total of ten rounds, 
Table 5.1). In order to control for order effects, the level of the PES was varied between the two games – either starting with 
a low PES and finishing with a high PES or starting with the high PES and finishing with a low PES.  The design therefore would 
provide an indication of how cooperation rates vary across the different PES levels and the degree to which concerns around 
management inhibit cooperation.  A summary of the participation in the different games is given in Table 5.2.

In terms of the framing (description of the context), the choice environment was framed around the distribution of conserv-
ancy benefits.  Benefit distribution is decided annually at a conservancy AGM and this was used to provide a familiar context, 
making it easier for conservancy members to understand (Figure 5.7).

Table 5.2 Incidents of HWC by type of animal, 2010-2015 (Source: NACSO 2017)

 Conservancy Sorris Sorris Uibasen Tsiseb 

PES Certain Uncertain Certain Uncertain Certain Uncertain

Villages Anigab,  Anigab,  Bloupoort Bloupoort !Gos, Aimas,  !Gos,

 Houmoed,  Duineveld,    Septre, Aimas

 Vaalhoek Vaalhoek   Waterworks Septre 

Sample size 44 48 8 8 44 36
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At the start of the workshop the research team introduced themselves to the participants and provided background into the 
study.   The workshops were run in English, Afrikaans and the local language Damara.  In order to incentivise participation, 
and as is standard when conducting economic experiments, all participants were given an N$80 participation fee.  Each ex-
perimental session took between two to three hours to complete.  

It was explained that participation in the games and survey were voluntary and each participant was asked to sign a consent 
form. It was also explained clearly that each person would receive a minimum amount of N$80 for their participation in the 
workshop and that they could potentially earn more during the games, but that this amount depended on both their decisions 
and the decisions of others.  Each participant was provided with a clipboard, relevant game forms and survey, and a pencil.  
Poster sized illustrations were used to explain the current arrangement of communal conservancies in Namibia in terms of 
the tourism, conservation and benefit distribution, providing context for the experimental games (Figure 5.5, Figure 5.7).  

At the start of the workshop the research team introduced themselves to the participants and provided background into the 
study.   The workshops were run in English, Afrikaans and the local language Damara.  In order to incentivise participation, 
and as is standard when conducting economic experiments, all participants were given an N$80 participation fee.  Each ex-
perimental session took between two to three hours to complete.  

It was explained that participation in the games and survey were voluntary and each participant was asked to sign a consent 
form. It was also explained clearly that each person would receive a minimum amount of N$80 for their participation in the 
workshop and that they could potentially earn more during the games, but that this amount depended on both their decisions 
and the decisions of others.  Each participant was provided with a clipboard, relevant game forms and survey, and a pencil.  
Poster sized illustrations were used to explain the current arrangement of communal conservancies in Namibia in terms of 
the tourism, conservation and benefit distribution, providing context for the experimental games (Figure 5.5, Figure 5.7).

Figure 5.7  Illustrations used to explain (a.) the context of the game and (b.) the rules of the game. These were 

 printed in size A2. Beans which represented cash were used with figure (b.) to illustrate how coop-

 eration and payoffs worked in the game with groups of four individuals deciding on how to split 

 their endowment between a private account and a group account

The rules and instructions for the game were then explained.  Participants were each involved in two games, each with five 
rounds (i.e. each participant completed a low and high PES game in either the certain or uncertain PES framing).  In each 
round, each group member was given an endowment of real money.  This endowment represented the current benefits 
received by households in the conservancy. In each round of the game they had to make an allocation decision. Specifically, 
they needed to split their endowment between a private account and a group account. As mentioned previously, while the 
private account only benefits that particular individual, all group members earn a return from contributions to the group ac-
count.  The private account was framed as a cash pay-out. Conversely, the group account is framed as reinvesting conservancy 
benefits into conservation. Investing in conservation increases tourism to the area, ensures a steady stream of revenue for 
conservancy members and provides other positive externalities such a biodiversity. As these benefits are distributed evenly 
across conservancy members, investing in conservation generates a return for all group members, irrespective of their in-
dividual contribution.  Examples of the game were conducted with the participants prior to commencing using illustrations 
and beans, which represented each group member’s endowment (Figure 5.5, Figure 5.7).  Non-paid practice rounds were 

47



62

conducted so that participants fully understood the rules of the game. Once it was clear that participants understood the 
game, they were informed that they were now playing for real money. Participants played the first five rounds of game 
one, followed by the next five rounds of game two. Once the games were completed, one of the ten rounds was randomly 
chosen for payment by selecting a numbered ball from a bag. Participants were paid cash at the end of the workshop. The 
total amount comprised of their N$80 participation fee as well as the amount they earned in the particular round that was 
chosen for payment. 

In terms of the framing of the game, the PES system was explained to participants as follows:
• The more money that is invested into conservation (allocated to the group account), the more difficult it will be for  
 people to infringe on conservation rules. For example, there will be more frequent patrols and harsher penalties. 
• The payoff from the PES depends on the total group investment into conservation. The more the group invests in  
 conservation, the greater the group payoff will be from the PES.  
• In each round, group members decided on how much of their benefit (endowment) to invest back into conservation  
 action (the group account).
• After 10 rounds were played (5 rounds per game), one round was randomly chosen for payment and a real pay out  
 (in N$) was given to the players. This payoff varied depending on individual decisions and the decisions of others. 

5.3.3  Contingent valuation

Rationale and aim
Setting up a PES requires a transaction in which the sellers willingly provide a service in return for a payment.  The payment 
has to be higher than the cost that they would have to incur to provide that service, which could include cessation of damag-
ing activities such as poaching and grazing in wildlife areas, and could also include giving up some existing conservancy ben-
efits in order to invest more in wildlife protection.  In PES situations where the sellers have to desist from a damaging activity, 
they have a certain amount of bargaining power, and may engage in rent-seeking behaviour by overstating the opportunity 
costs involved.  This threatens the viability of the PES, or the extent to which it can be rolled out.  Therefore various methods 
are used to elicit the true marginal cost of providing ecosystem services, such as asking potential participants to compete to 
be part of the programme in a bidding process.  In communal areas, however, the problem is more difficult, since participa-
tion is at the conservancy level.  Therefore in this study we apply contingent valuation (a stated preference method; see Per-
man et al. 2011) to elicit the opportunity cost, by estimating the amount that households are willing to accept as a payment 
in order to put up with greater levels of conservation management, which would effectively curb their damaging activities.

Contingent valuation approach
Contingent valuation methods can elicit respondents willingness to pay (WTP) for an improvement, or their willingness to ac-
cept compensation (WTA) for negative change.   WTP is typically easier to elicit than WTA, because the latter may be upwardly 
biased.  However in certain applications, such as this one, the problem is best framed in terms of WTA.  WTP or WTA can be 
elicited by a range of question formats.  The easiest format (from an analytical point of view) is an open-ended question, but 
respondents sometimes find it hard to answer, resulting in a range of possible biases.  Dichotomous choice (yes/no) ques-
tions in which participants are asked to accept or reject a price offer, are easier to answer and less prone to bias.  However, 
they require that different respondents be presented with different price levels, and they are more complex to analyse. In this 
study, we used a dichotomous choice question followed by an open ended question for validation purposes. 

The dichotomous choice approach to contingent valuation determines the probability of WTA a stated amount of compensa-
tion. As the nominated money amount (or bid) is increased, the proportion of respondents willing to accept the change is 
expected to increase.  Note that the reverse is observed for a WTP probability distribution in that the probability of selecting 
yes decreases as the bid amount increases.

The probability of obtaining a ‘yes’ or ‘no’ response can be represented by:

Probability	(no) = 	π0	 = G(BID; θ) 

Probability	(yes) = 	π1	 = 1 − 	G(BID; θ) 
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where G(BID;O) is some statistical distribution function with parameter vector O which is estimated using a qualitative choice 
model such as a logit model used for this analysis.  The logit model takes the form of a log-logistic cumulative density func-
tion:

where O=(a,b) and a and b are the intercept and slope coefficients to be estimated. The model can be interpreted as a utility 
maximisation response within a random utility context, where G(BID;O) is the cumulative density function of the respondents 
true WTA because utility maximisation implies that an individual will say ‘yes’ to a BID only if the BID is more than or equal 
to their minimum WTA, and will say ‘no’ if the BID is smaller (Hanemann 1984).

Question design
In introducing the willingness to accept questions, respondents were asked to think about their current benefit distribution 
scheme in the conservancy and their feelings towards the current management system.  A co-management arrangement 
was described as potentially involving outside assistance from a trustworthy non-government organisation in which finances 
would be properly managed and in which illegal activities would no longer be possible.  Respondents were asked if they 
thought this arrangement would improve their chances of better income from wildlife. 

Respondents were asked to choose between having a co-managed, strengthened conservancy with additional income per 
household per year (with varying bid amounts of N$500, N$1000, N$2000, N$4000, or N$8000) or to keep the current 
conservancy arrangement.  The second WTA question was open-ended and asked respondents to state the least amount of 
money they would be willing to accept for choosing a co-managed, strengthened conservancy agreement. 

Analysis
Responses from the open-ended question were analysed in excel using straight-forward data analysis methods.   A logit 
model was used to analyse the single-bounded dichotomous choice data on the basis of the utility difference approach 
(Hanemann 1984).  

The analysis was executed using the function “sbchoice()” included in the “DCchoice” package in R (Nakatani 2016, R Core 
Team 2016) which internally uses the generalised linear model (GLM) function with a binomial logit argument (i.e. log-
logistic distribution).  The outputs from this function include four different estimates of WTA – the expected mean WTA based 
on the unmodified error distribution, the truncated mean WTA computed under the assumption that the error distribution is 
truncated at the maximum bid, the mean WTA truncated at the maximum bid with the adjustment method of Boyle et al. 
(1988), and finally the median WTA.  The summary output also gives the assumed error distribution, Akaike’s and Bayesian 
information criterion (AIC and BIC, respectively), as well as the value of the log-likelihood at the estimates, pseudo-R2 and 
the likelihood ratio statistic for the current model.  Confidence intervals for the estimates of WTA were estimated using the 
nonparametric bootstrap method.  The bootstrap method resamples the study data and repeatedly estimates the model with 
the bootstrapped data to formulate an empirical distribution of the associated WTA.  This approach provided an upper and the 
lower bound of the interval for all four WTA estimates.   Following this, the results were analysed in terms of variables such 
as conservancy, household income, gender, and education level in order to validate the results.

5.4 Results

5.4.1  Sample characteristics
A total of 196 conservancy members were surveyed during the village workshops, of which 52% were female (Table 5.3).  
Most respondents were between the ages of 18 and 50, with the overall average age being 43 years. Just more than half 
of the respondents had some secondary education and only 9% of respondents had a tertiary level qualification (diploma 
or degree, Table 5.3).  One fifth of the respondents in Tsiseb conservancy had no schooling (Table 5.3).  The overall average 
monthly household income, which included welfare grants, pensions, remittances and wage income was N$1181. Average 
income was higher in Uibasen than in Sorris Sorris and Tsiseb conservancies, with households earning on average about 
N$400 more per month. 

G(BID) = 	
1

[1 + e-./(01234)]
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Table 5.3 Demographic characteristics of survey respondents (n=196)

 Sorris Sorris Tsiseb Uibasen Overall

Gender (%)    

Female 57.6 39.7 81.2 52.3

Male 42.4 60.3 18.8 47.7

Education level (%)    

None 13.9 20.3 12.5 16.3

Primary 21.8 29.1 18.8 24.5

Secondary 50.5 40.5 68.8 48.0

Matric 2.0 3.8 0.0 2.6

Tertiary 11.9 6.3 0.0 8.7

Age group (%)    

18-30 31.7 31.6 31.3 31.6

31-40 22.8 22.8 12.5 21.9

41-50 10.9 10.1 18.8 11.2

51-60 10.9 19.0 31.3 15.8

61-70 18.8 8.9 0.0 13.3

70+ 5.0 7.6 6.3 6.6

Average monthly household income (N$) 1 140 1 139 1 644 1 181

5.4.2  Human-wildlife conflict 
The main livelihood activity in the study area is livestock farming, with 95% of respondents indicating that their households 
kept livestock.  Of these households, 81% indicated that they had lost livestock in the past 12 months through predation.  
The majority of incidences reported by respondents involved the loss of goats (51%), followed by donkeys (17%) and sheep 
(17%, Figure 5.8).  Most respondents were unsure of which predator was responsible for the attacks, but of those that did 
know, jackal were responsible for 43% of the incidents, followed by cheetah (24%) and hyena (19%, Figure 5.8).  In the 
study area, elephants are also responsible for killing livestock through trampling or with their trunks when feeling provoked or 
threatened (Figure 5.8).  Of the households who experienced livestock losses through predation, only 9% received any form 
of compensation. The average compensation reported by respondents was N$475.

Less than half (43%) of the respondents indicated that their household had experienced elephant damage to their property, 
with most citing damage to their houses, water pipes, water pumps and water tanks, kraals and small vegetable gardens.  
In Sorris Sorris and Uibasen, 45% of respondent households experienced elephant damage but in Tsiseb conservancy this 
figure was much lower at 24% of respondent households.  None of the households received any compensation for elephant 
damage to property.

Figure 5.8  (a) The percentage of different types of livestock killed through predation, and (b) the percentage 

 of different predators responsible for the losses  
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5.4.3  Conservancy regulations, management and benefits
A small proportion of households participate in gathering, hunting or mining, with 86% of respondents indicating that they 
do not partake in any of these activities. Gathering was reported by 9% of respondents, hunting only 2% and mining 4%. 
Hunting is illegal within conservancies without a permit indicating that poaching does take place and that this figure is likely 
an underestimate.  When asked how they felt about the current wildlife protection regulations in their conservancy, 66% of 
respondents indicated that the regulations should be stricter while 25% agreed with the current regulations and only 9% felt 
they were too strict.  This result is promising as it suggests that conservancy members are aware of the importance of effec-
tive wildlife protection regulations and understand that these need to be made stricter in order to curb poaching and other 
illegal activities within designated wildlife zones. However, when respondents were asked about whether they felt it would 
be possible for conservancies to eliminate poaching and all other illegal activities in designated wildlife areas, only 36% of 
respondents answered ‘yes, definitely’ (Figure 5.9).  One fifth of the respondents believed that this would not be possible.

Figure 5.9  Percentage of respondents that indicated whether they believed it possible for the conservancy to 

 eliminate all poaching and other illegal activities in designated wildlife areas  

Conservancy members were asked about the level of confidence that they had in the conservancy management to manage 
conservancy finances and to put into action the conservancy’s management plan.  Overall a total of 64% of respondents 
had low confidence, 23% had medium confidence and 13% had high confidence in the committee to manage conservancy 
finances.  However, the results from the three conservancies were highly variable (Figure 5.10), with 89% of members from 
Sorris Sorris Conservancy indicating low confidence in their management committee to adequately manage finances.   This is 
not surprising given that more than N$100 000 of conservancy income was unaccounted for this past financial year.  Mem-
bers from Uibasen Conservancy were more satisfied with their management committee and had higher confidence in their 
ability to manage conservancy finances (Figure 5.10).  However, the overall level of dissatisfaction across all three conservan-
cies is concerning.  

The level of confidence that members had in the committee to implement the conservancy’s management plan was not as 
low as their level of confidence in financial management (Figure 5.10).  More than half (56%) of the members from Uibasen 
Conservancy had high confidence in the committee management to put into action their management plan and only 6% 
indicated that they had low confidence in the committee.  Again, the majority (78%) of members from Sorris Sorris had low 

Figure 5.10  The percentage of respondents in each conservancy that have high, medium or low confidence in  

 (a.) the ability of the conservancy management to manage conservancy finances, and (b.) to put  

 into action the conservancy’s management plan  
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confidence and only 3% had high confidence in the committee to effectively implement the conservancy management plan 
(Figure 5.10). 

Respondents were then asked about their feelings towards the possibility of some outside assistance in the form of a co-
management agreement with a trustworthy NGO in which the NGO ensures that finances are properly managed and also 
provides conservation oversight, and whether they felt that this arrangement could improve the chances of better income 
from wildlife.  More than three quarters (78%) of the respondents selected ‘yes, definitely’ and only 4% selected ‘no’ or ‘not 
very likely’ (Figure 5.11).  This result overwhelmingly shows that conservancy members do not trust or have very low confi-
dence in the current conservancy governance structure and would be accepting of external oversight. 

Figure 5.11  The percentage of respondents indicating whether they believe outside assistance that provides 

 financial and conservation oversight could improve the conservancy’s chances of better income 

 from wildlife 

The types and amounts of conservancy benefits received by households varied significantly across the three conservancies in 
the study.  Overall, 51% of the households surveyed received no benefits from the conservancies over the past 12 months.  
Receiving zero benefits was highest in Tsiseb Conservancy with 61% of respondents indicating that their households had 
received no benefits from the conservancy in the last year.  In Uibasen Conservancy all of the respondents indicated that their 
households had received benefits from the conservancy.  Of the households that did receive benefits, meat was the most 
common benefit, with 31% of households receiving some meat from the conservancy over the past year (Figure 5.12).  Meat 
was the most common benefit received in both Sorris Sorris Conservancy (43%) and Tsiseb Conservancy (22%) but was the 
least common in Uibasen Conservancy with no households receiving meat as a benefit.  Funeral benefits were the second 
most common benefit provided by the three conservancies to their members, with 31% of households in Uibasen, 16% in 
Tsiseb and 4% in Sorris Sorris receiving funeral benefits from the conservancy.   Receiving a cash benefit was the third most 
common benefit, however this only represented 9% of households surveyed (Figure 5.12).  Uibasen Conservancy was the 
only conservancy that provided a cash benefit to conservancy members. 

Figure 5.12 Percentage of households receiving different types of conservancy benefits over the past 12 months 
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5.4.4  The influence of oversight and price level on co-operation 

Balance tests 
A test was performed to check whether the treatment groups were balanced in terms of several demographic characteris-
tics, namely: gender (Female), level of education (Education), age (Age), total household income (HH income) and, finally, 
confidence in the management capabilities of the conservancy (Confidence).  The two treatment groups are the certain and 
uncertain PES treatments. Columns 1 and 2 of Table 5.4 report the mean and standard deviation (in parenthesis) of these 
demographic characteristics for participants in the certain and uncertain PES treatments. The differences between the certain 
and uncertain treatment groups are presented in column 3. Following Abramitzky & Lavy (2014), the coefficients in column 
3 are derived from a regression of the demographic characteristic as the dependent variable and the PES treatment indicator 
(certain vs uncertain PES) as the explanatory variable. The results from the table indicate that the demographic background 
characteristics of participants were very similar across the certain and uncertain PES framing.  Out of the 5 estimated differ-
ences in demographic characteristics, we did not find any to be significant. 

Table 5.4 Balance tests of participants’ background demographic characteristics in the certain and uncertain  

 PES treatments 

 (1) (2)  (3)

 Certain PES Uncertain PES Difference
     

Female 0.500 0.565 -0.065
 (0.5) (0.4959981) (0.109062)
Education 2.484 2.576 -0.092
 (0.9050049) (0.9001716) (0.1025216)
Age 45.147 41.750 3.397
 (17.67758) (16.17681) (2.359012)
HH income 1208.421 1159.261 49.160
 (701.3329) (628.237) (110.5527)
Confidence 2.000 2.076 -0.076
 (0.7402332) (0.5757844) (1514917)

Descriptive statistics
The impact of both the financial certainty of the PES (the impact of the certain and uncertain framings on mean contribu-
tion rates) as well as the level of the PES (high versus low) were considered using descriptive statistics.  In the subsequent 
subsection, we use regression analysis to robustness-check the treatment effects described here.  As will be discussed, the 
importance of financial safeguards emerges as a key finding.  Specifically: not only are contributions across all conservancies 
higher under the certain framing, but community members who are disillusioned with the management committee (over 
financial impropriety or ineffectual management) are more cooperative under the financial treatment.  The implication is 
that, overall, explicit financial oversight would induce more cooperation.  

Figure 5.13 plots the mean contribution rates across the various frames and rounds.  The figure displays the mean contribution 
rate in each round pooled across conservancies.  Contribution rates are calculated as participants’ public-good contributions 
as a percent of endowment (N$20).  The vertical line in the figure indicates the introduction of the high PES treatment.  As 
evident for both the low and high PES treatments, contributions are higher under the certainty framing. Furthermore, under 
both the uncertain and certain framing, mean contribution rates appear higher under the high PES (versus low PES).  

Table 5.5 provides the mean contribution rates – pooled over the five rounds – for each of the four treatments.  As evident 
from the table, the pooled mean contribution rate (in column 3) increased from 62% when the PES is low to 65% when the 
PES is high (Wilcoxon signed-rank test: p < 0.01).  Moreover, the pooled mean contribution increases from 59% under the 
uncertain framing (column 1) to 68.5% when the framing is certain (column 2) (Mann-Whitney test: p < 0.01).  While rais-
ing the level of the PES (from low to high) does significantly improve cooperation, it appears that the provision of financial 
guarantees more effectively promotes cooperation: specifically, mean contribution rates increased by 9.5 percentage points 
in the certain framing relative to the uncertain framing.  These treatment effects are discussed in greater detail (for example, 
at the conservancy level) throughout the rest of the subsection. 
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In general, contribution rates appear to be high relative to empirical contribution rates in the literature. More so, contribution 
rates appear to be sustained across the rounds without a significant decay in cooperation towards the latter rounds. While 
theory predicts free-riding (that participants will contribute nothing to the public good), in one-shot games (where there 
is only one round), contributions generally average between 40-60% of endowment (Ledyard 1994, Chaudhuri 2010). In 
repeated games, contributions start at between 40-60% and usually decline across rounds as free-riding increases (Ledyard 
1994, Chaudhuri 2010). Gächter & Herrmann (2009) note that, in repeated games, while contribution rates are initially high, 
contributions declines to low levels over the course of the game. 

The authors suggest that this decay in cooperation is likely due to (i) income-maximizing free-riders learning the free-riding 
incentive or, (ii), that people are conditional co-operators who cooperate when others cooperate and defect when others 
defect. Conditional co-operators often represented a significant portion of the sample: for example, Fischbacher et al. (2001) 
identify 50% of their sample to be conditional co-operators who increase contributions if others contribute more and 25% 
to be free-riders who never contribute anything – irrespective of what their group members contribute. An implication of 
this presence of conditional co-operators is that, if conditionally cooperative participants believe/see that their fellow group 
members are cooperating (are like-minded), they are able to maintain high levels of cooperation (Gächter & Herrmann 2009; 
Gächter & Thöni 2005).  Against this background, it is possible that the high level of cooperation from group members was 
sufficient to maintain cooperation throughout the rounds.  

Finally, one additional reason for the high contribution rates might also relate to the threshold – which may have acted to 
anchor participants’ contribution levels. For example, Asher et al. (2009) note that the threshold can serve as a reference 
point for contributions. In addition, the introduction of the threshold transforms the public-good game from one with the 
unique and inefficient equilibrium of free-riding into a coordination with an additional set of equilibria in which the threshold 
is met and all players are better off (Rauchdobler et al. 2010). Thus, thresholds can facilitate cooperation if the coordination 
problem is solved. 

Figure 5.13 Mean contribution rates across the 10 rounds 

 Uncertain Certain Pooled 

Low PES 0.569 0.677 0.624
High PES 0.610 0.692 0.652
Pooled 0.590 0.685

Table 5.5 Mean contribution rates by treatment and pooled across treatments  
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Certain versus uncertain PES
Figure 5.14 depicts mean contribution rates to the public good (conservation) under the certain and uncertain PES framings.  
Note that the figure illustrates contribution rates when the PES is low.  In the figure, the first three quadrants plot contributions 
by each of the three conservancy subsamples while the final quadrant illustrates contribution rates for the pooled sample. 
It is evident from the figure that, for all conservancies as well as the pooled sample, contributions in the certain framing are 
higher relative to the uncertain framing. 

Figure 5.14 Mean contributions for the low PES in the certain and uncertain framings

Figure 5.15 Mean contributions for the low PES across the five rounds in the certain and uncertain framing
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Figure 5.15 plots the mean contribution rates across the 5 rounds. As evident from the figure, for Sorris Sorris, observed mean 
contribution rates are significantly higher when the PES framing is certain (increasing from 0.54 in the uncertain framing to 
0.66 in the certain framing; Mann-Whitney test: p < 0.01).  As the participants were provided an endowment of N$20, Sorris 
Sorris community members contributed an average of N$13.2 in the certain treatment as compared to N$10.9 in the uncer-
tain treatment.   Similarly, average mean contribution rates of Tsiseb participants are significantly higher under the certain 
framing.  Specifically, Tsiseb participants contributed, on average, N$13.7 in the certain treatment (69% of endowment) as 
opposed to N$11.7 in the uncertain treatment (59% of endowment) (Mann-Whitney test: p < 0.01). 

For Uibasen, while average contribution rates increased from 0.63 in the uncertain framing to 0.73 in the certain framing, 
this difference is not significant (Mann-Whitney test: p > 0.05). Finally, the mean contribution rate for the pooled sample is 
significantly higher under the certain framing: 0.68 (N$13.54) in the certain treatment versus 0.57 (N$11.3) in the uncertain 
treatment (Mann-Whitney test: p < 0.01). 

Now turning to the high PES, Figure 5.16 plots mean contributions to the public good (conservation) under the certain and 
uncertain PES framings. This time, however, the figure illustrates contribution rates when the PES is high. As before, the first 
three quadrants illustrate contributions by each of the three conservancy subsamples, while the final quadrant illustrates 
contribution rates for the pooled sample. Except for Sorris Sorris, the figure similarly shows that contribution rates are higher 
under the certain framing. 

Figure 5.17 plots the mean harvest rates across the 5 rounds. As evident from the figure, mean contribution rates of Sorris 
Sorris participants are around 60% of endowment across both framings (0.62 in the certain treatment versus 0.60 in the 
uncertain treatment) (Mann-Whitney test: p > 0.05). However, as evident from Figure 5.16, the mean contribution rates in 
the certain treatment increased consecutively from round 3. This might be indicative of a learning effect whereby participants 
increased their contribution as they became more familiar with the game. 

Conversely, in the Tsiseb subsample, contribution rates are significantly higher in the certain treatment- increasing from 
N$12.1 in the uncertain treatment (60% of endowment) to N$15.0 in the certain treatment (75%) of endowment (Mann-
Whitney test: p < 0.01). Likewise, in the Uibasen subsample, the observed mean contribution rate is significantly higher under 

Figure 5.16 Mean contributions for the high PES in the certain and uncertain framings
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the certain framing: 0.88 in the certain treatment versus 0.61 in the uncertain treatment (Mann-Whitney test: p < 0.01).  
Finally, the mean contribution rate for the pooled sample is significantly higher under the certain framing (0.69) relative to 
the mean contribution rate under the uncertain framing (0.61) (p < 0.01).
High versus low PES 

Figure 5.17 Mean contributions for the high PES across the five rounds in the certain and uncertain

Figure 5.18 illustrates contributions to the public good by each of the three conservancies. The various framings are high-
lighted in the four quadrants of the figure, namely: low & certain PES, low & uncertain PES, high & certain PES and, finally, 
high & uncertain PES. As before, Figure 5.18 plots the mean contribution levels of the low and high PES treatments across the 
five rounds of the certain and uncertain framings, respectively.  While we describe the figures in detail below, taken together, 
these figures suggest that the level of the PES (i.e. low versus high) is less a determinant of cooperation relative to the finan-
cial certainty of the PES (i.e. certain versus uncertain).  

Starting with the certain framing and considering the mean contribution levels in Figure 5.19, the average mean contribution 
of Sorris Sorris participants significantly decreased from 0.66 in the low PES treatment to 0.60 in the high PES treatment (p 
< 0.05). While this is surprising, when looking at mean contribution levels per each of the 5 rounds (Figure 5.18), the mean 
contribution rate for the high PES increased from N$10.5 in the third round to N$13.0 in the fourth round and N$13.4 in the 
fifth round. This might be indicative of a learning effect whereby participants increased their contribution as they became 
more familiar with the game. 

Participants from both Tsiseb and Uibasen contribute significantly more in the high PES treatment. For the Uibasen subsam-
ple, the mean contribution level increased from 0.73 in the low PES treatment to 0.88 in the high PES treatment (p < 0.05). 
Similarly, the mean contribution level of Tsiseb participants increased from 0.69 under the low PES treatment to 0.75 under 
the high PES treatment (p < 0.05). 

Overall, when pooling across the conservancies and considering the certain framing, the mean contribution level increased 
from N$13.5 in the low PES to N$13.8 in the high PES – although this increase is not significant (p > 0.05).  The implication 
is that when the PES is certain (and contributions are guaranteed to be ringfenced for the particular project), the level of the 
payment is not the primary determinant of cooperation. 

In the uncertain framing, the mean contribution level of the Sorris Sorris subsample increases significantly from 0.54 under 
the low PES to 0.62 under the high PES (p < 0.01). Mean contribution rates for the Tsiseb subsample were marginally higher 
in the high PES treatment, however this difference is not significant (p > 0.05). However, when analysing the pooled sample 
across, the mean contribution level under the high PES (N$12.2) is significantly higher relative to the low PES (N$11.4). The 
implication is that, when the PES is uncertain, raising the level of the PES can induce higher cooperation (although the gain 
is marginal). 
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General confidence in the conservancy management  
During the survey (conducted once the experiment was concluded), participants were asked about their confidence in the 
conservancy management to effectively implement the conservancy management plan. In this context, Figure 5.20 plots the 
mean contribution rates for the various treatments by level of confidence in the conservancy’s ability to effectively manage. 
In addition, Figure 5.21 displays the mean contribution rates across the 5 rounds for each of the four treatments. 

Figure 5.18 Mean contributions to the public good, by conservancy

Figure 5.19 Mean contributions for the high and low PES across the five rounds
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Starting with Figure 5.20, it appears that participants with high/medium confidence generally contribute more than individu-
als with low confidence in the conservancy management. As is evident from Figure 5.21, when the financial reward is low 
AND uncertain, participants with a low level of confidence in the conservancy management contribute significantly less than 
participants with high and even medium confidence. This differential is large, with low-confidence participants contributing 
13 percentage points less that medium-confidence participants (Mann-Whitney test: p < 0.05) and 18 percentage points less 
than high-confidence participants (Mann-Whitney test: p < 0.01). Under this scenario, the low financial reward mixed with 
uncertainty results in significantly lower levels of cooperation from participants with low levels of confidence in the ability of 
the management committee to effectively implement the management plan. 

With financial oversight (certainty treatment), even when the financial reward (PES) remains low, the difference in contribu-
tion rates across these participants narrows (but remains significant). In such a setting, low-confidence participants contribute 
9 percentage points less than medium-confidence participants (Mann-Whitney test: p < 0.01) and 11 percentage points less 
than high-confidence participants (Mann-Whitney test: p < 0.01).  

Focusing solely on those participants with low confidence in the conservancy management, Figure 5.21 signals that their 
contribution rate systematically increases with each iteration of the game. More specifically: when the PES is uncertain, in-
creasing the level of the PES significantly increased mean contribution rates from 0.52 to 0.58 (Wilcoxon signed-rank test: p 
< 0.01). While contribution rates similarly increased when the level of the certain PES was increased (from 0.62 to 0.64), this 
difference is not significant (Wilcoxon signed-rank test: p > 0.05). The implication is that the level of financial certainty around 
the PES is an important determinant of cooperation for low-confidence participants. 
In terms of the level of confidence in the management capabilities of the conservancy management, in the Sorris Sorris 
subsample, 76% of participants have low levels of confidence in the conservancy management while 21% have medium 
confidence and only 3% have high confidence. This is compared to Tsiseb conservancy, where 33% and 25% of participants 
have high and medium confidence in the conservancy management, respectively, and 42% have low confidence. Finally, in 
Uibasen, 56% have high confidence, 38% have medium confidence and only 6% have low confidence in the ability of the 
conservancy management. 

Figure 5.20 Mean contribution rates by confidence in the conservancy management
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Figure 5.21 Mean contribution rates by confidence in the conservancy management to administer the manage-

 ment plan 

Regression analysis
We use regression analysis as a robustness check and to consider how contribution rates vary with treatment and participant 
characteristics. The dependent variable is the contribution level – which is the participants’ contribution given the endowment 
threshold of N$20. In analysing the determinants of participants’ decision-making, we consider the impact of experimental 
treatments (certainty and the level of the PES), the behaviour of the remaining group members and other socioeconomic 
factors. 

In terms of the explanatory variables, Other’s Effortt-1 captures the behaviour from others in group in the previous round. 
This information is captured as the average effort of the other group members. Differencet-1 captures the deviation of the 
participant’s own contribution from the average contribution of the other group members; as the variable is also lagged, the 
information reflects decisions from the previous round. Certain PES is a dummy variable which equals one if the respondent 
participated in the uncertain PES treatment and zero otherwise. Similarly, Low is a dummy variable which takes a value of 
one of the level of the PES was low and zero otherwise. Finally, we include an indicator of participants’ confidence in the 
management committee (Low confidence, Medium confidence and High confidence) with High confidence acting as the 
reference case.  

Following Narloch et al. (2012) and Röttgers (2016), we estimate a right-censored tobit regression model. This model ac-
counts for the right-censoring of the dependent variable where, while the experimental design restricts participants’ maxi-
mum contribution level to N$20, contributions greater than this are possible in the real world.  In addition, all regressions 
include dummy variables to control for group-specific fixed effects (i.e. control for heterogeneity in village/conservancy 
characteristics) (Röttgers 2016; Handberg and Angelsen 2016). These dummy variables are indicators for participants’ village 
and conservancy.  We also control for any order effects with a dummy variable that equals one if the participant started with 
the low PES as opposed to the high PES. Note that as the order dummy is correlated with the village indicator, we only include 
one of these indicators in a particular regression. 

We estimate several regression models – drawing inspiration from Röttgers (2016) who conducted field experiments in a 
community-managed conservancy in the Namibian Caprivi (called Sikunga). Primary income sources in the conservancy 
include fishing, farming and a small wildlife tourism business. While the experiment was a common-pool-resource experi-
ment and not a public-good game, it is nevertheless interesting to examine whether the social preference of conditional 
cooperation is common to both samples. In this context, we estimate six models. The first three models estimate both 
the prevalence of conditional cooperation as well as the treatment effects. The fourth regression includes the indicator 
for treatment order as a robustness check. In the fifth model, we examine the correlation between confidence in the 
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management capabilities of the conservancy and cooperation. The sixth and seventh models further examine the role of 
confidence by regressing the confidence dummy variable on contribution rates for two subsamples: namely, the certain 
PES treatment and the uncertain PES subsample. 

The regression results are provided in Table 5.6. Across all the regression models, a positive coefficient indicates an increase 
in expected cooperation (contributions) for an increase in the relevant explanatory variable’s value. Starting with the role of 
conditional cooperation on contributions, Other’s Effortt-1 is insignificant in model 1 (naïve model) and model 2. However, 
in model 3, with the inclusion of Differencet-1 and so controlling for the participant’s deviation from the group average, the 
variable becomes positive and significant. Specifically: a N$1 in the mean contribution of the other group members (Other’s 
Effortt-1), expected public-good contributions increase by N$0.38. Röttgers (2016), in the context of a common-pool-resource 
game similarly finds that “for every additional unit of cumulative peer extraction effort, participants increase their own effort, 
though only by a fraction of an effort unit. The significance of this variable reinforces the importance of community context 
whereby cooperative sentiments from other community members can facilitate improved cooperation.

Table 5.6 Determinants of public-good contribution

   (1) (2) (3) (4) (5) (6) (7)

   0.376*** 0.527*** 0.362*** 0.370*** 0.189***

Other’s Effortt
t-1

 0.034 -0.066 * * *  

 (0.106) (0.064) (0.095) (0.046) (0.088) (0.12) (0.058)
 2.697*** 1.857*** 1.518*** 1.566***
Certain PES

 
(0.872)

 
* * *

 
 

(0.585) (0.475) (0.546)  

  -0.631* -0.463* -0.405* -0.458* -0.418 -0.635
Low PES

  (0.368) (0.252) (0.212) (0.256) (0.68) (0.589)

Difference
t-1

   0.464*** 0.501*** 0.452*** 0.483*** 0.378***  

  * * *

   (0.072) (0.064) (0.072) (0.091) (0.06)

Order    0.184

    (0.853)   

Low confidence     -1.661* -0.037 -2.830***  

    (0.847) (1.317) (0.776)

Medium     -0.507 -0.384 -0.558

confidence     (0.95) (1.298) (1.012)

Constant 14.960*** 15.334*** 9.306*** 7.144*** 9.954*** 12.297***       11.503*** 

 * * * * * * *

 (1.506) (1.164) (1.401) (1.156) (1.239) (1.828) (0.956)

Observations 1692 1692 1692 1692 1683 855 828

Clusters 9 9 9 9 9 9 8

Notes: The coefficients are estimated using a Tobit regression. Standard errors clustered at the village level. Robust standard errors in pa-

rentheses. Regressions include conservancy fixed effects and, except for regression 4, village fixed effects. ***, **, *: significant at the 1, 5 

or 10% level. Regression 6 is estimated on the subsample of individuals who participated in the certain PES. Regression 7 is estimated on 

the subsample of individuals who participated in the uncertain PES. 

With respect to the treatment effects, also evident from Table 5.6 is the significance of the Certain PES variable – implying that 
financial guarantees around public-good contributions increase expected contribution rates.  The coefficient ranges between 
1.5 – 1.8 between models 3 – 5, implying that expected contributions under a certain PES are between N$1.5 – N$1.9 higher 
relative to an uncertain PES.  Except for models 6 and 7, the Low PES variable is negative and significant at the 10% level.  Not 
only is the coefficient less significant relative to the Certain PES variable, but the magnitude of the coefficient is also smaller. 
Notwithstanding, the result provides weak(er) evidence that expected contribution rates are lower when the financial reward 
is smaller.  Finally, the variable Order – which is insignificant – indicates that there were no order effects.  
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Figure 5.22 WTA probability distribution plotted from survey data for each conservancy and for the overall 

 sample (n=196) 

Model 5 includes an indicator for participants’ confidence in the ability of the management committee to effectively imple-
ment the conservancy’s management plan. As evident from model 5, the expected contribution of participants with Low 
confidence are significantly lower relative to participants with High confidence (the reference case). We further consider the 
impact of confidence in models 6 and 7. Specifically, model 6 estimates the regression for the subsample of participants who 
participated in the certain PES. As evident from the table, the coefficient of Low confidence is insignificant – indicating no 
significant differential in the expected contribution rates of   participants with low confidence in the conservancy manage-
ment relative to participants with high confidence. The narrative changes in model 7, however, when Low confidence is once 
again both negative and significant and, furthermore, has a larger coefficient. The regression is model 7 is for the subsample 
of participants who participated in the uncertain PES. In this subsample, it is evident that the expected contribution rates of 
individuals with Low confidence is N$2.8 lower relative to participants with High confidence. This again signals the important 
of guarantees on public-good contributions. 

5.4.5  Estimated household opportunity costs of service provision
The contingent valuation questions were used to estimate how much the respondents were willing to accept as compensa-
tion for tolerating the high level of conservation management required under a PES system.  This WTA is assumed to provide 
an indication of the opportunity costs of doing so.  These opportunity costs might include not being able to poach or engage 
in other unsanctioned activities. 

The WTA probability distribution plotted from the survey data (Figure 5.22) depicts how the likelihood of accepting the pro-
posed bid amount increases as bid amounts increase.  Overall, only 35% of respondents selected ‘yes’ for the lowest bid 
amount of N$500 and 97% of respondents selected ‘yes’ for the highest bid amount of N$8000 (Figure 5.22).  The fit of the 
overall model was strong with an R2 of 0.83.  The probability of selecting yes for the different bid amounts varied across 
the three conservancies with members from Uibasen having a much lower probability of selecting yes when it came to the 
lower bid amounts. Sorris Sorris and Tsiseb conservancies demonstrated similar results but there was a much higher propor-
tion (86%) of members in Sorris Sorris willing to accept the bid amount of N$1000 compared to Tsiseb (67%) and Uibasen 
(25%, Figure 5.22). 
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The results of the willingness to accept GLM logit model were highly significant (Likelihood ratio test=72.65 on 4 df, p<0.001, 
number of observations=196, Table 5.7).  The results followed expectations in that the coefficient of the bid variable was 
negative, indicating that as the bid amount increased the probability of a respondent selecting ‘no’ declined (as shown in 
Figure 5.22).  Age and conservancy were both significant in the model.  As the age of the respondent increased the probability 
of selecting ‘no’ to a proposed bid amount decreased, i.e. older people were more likely to accept the lower bid amounts 
than younger people.   The results indicated that there was a significant difference between the responses from members 
in Uibasen Conservancy, with members from this conservancy having a higher WTA and being more likely to say ‘no’ to pro-
posed bids than members from the other two conservancies (Table 5.7). 

Based on the three WTA outputs, the overall mean WTA per household per year ranged from N$774 - N$2147, depending on 
whether the mean has been truncated or adjusted (Table 5.7).  The unadjusted mean WTA was estimated to be N$1122.  The 
median WTA ranged from N$476 – N$817, with an estimate of N$652.   The mean and median WTA was about two to three 
times higher in Uibasen conservancy than the mean and median WTA in Sorris Sorris and Tsiseb conservancies (Table 5.7).   
The unadjusted mean WTA was N$2119 in Uibasen, N$1083 in Tsiseb and N$974 in Sorris Sorris.  

Table 5.7 Results of logit model of single-bounded dichotomous WTA choice dataset, and the four estimates  

 of mean and median willingness to accept with upper and lower bound intervals

 Overall model Coefficient Std. Error z-value P

Intercept 12.812 2.281 5.615 1.97e-08 ***
Age -0.028 0.013 -2.130 0.033 *
Conservancy: Tsiseb 0.383 0.437 0.877 0.380 
Conservancy: UIbasen 2.325 0.754 3.084 0.002 **
Log(bid) -1.842 0.315 -5.842 5.15e-09 ***

Table 5.8   Estimated Willingness to Accept (N$/hh/y)

  Overall WTA Mean WTA per conservancy

 Mean Lower Upper Sorris Tsiseb  Uibasen

  Bound Bound Sorris

Mean 1 122 787 2 147 974 1 083 2 119

Truncated mean 1 029 774 1 319 886 1 027 2 077

Adjusted truncated mean 1 039 777 1 358 893 1 034 2 098

Median 652 476 817 535 697 1 752

The estimate of mean WTA from the open-ended WTA question was higher than the estimate from the single-bound dichoto-
mous choice WTA question. It could be that the dichotomous choice question, which preceded the open-ended question, 
influenced the amounts that were given by respondents resulting in a more upwardly bias minimum WTA.  Although the 
mean WTA per household per year was N$1791, this value does fall within the upper bound of the mean WTA output from 
the logit model (Table 5.7).  The mean WTA was highest in Uibasen (N$3281) followed by Sorris Sorris (N$1862) and Tsiseb 
(N$1398, Figure 5.23).  This result is different to what was observed in the dichotomous choice question, which showed that 
members from Sorris Sorris had a lower mean WTA than members from Tsiseb. The probability of selecting lower bid amounts 
was highest in Sorris Sorris (Figure 5.22).  The overall median WTA from the open-ended question was N$1500.

Overall, the WTA estimates are relatively low.  Reasons for this include the possibility that increasing wildlife protection (i.e. 
eliminating illegal activities) comes at little cost to the community. This suggests that outsiders could be responsible for the 
majority of poaching, or that external oversight is viewed positively and desired by community members seeking a less 
corrupt system and therefore are willing to accept low levels of compensation in order for this to be realised.   This was reaf-
firmed by the field experiments where we do not see a large effect on cooperation from the price level of the PES.   
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The average WTA results per conservancy suggest a bias in that those people already earning well from wildlife (i.e. members 
of Uibasen Conservancy) expect greater compensation for improving wildlife protection.  However, this could be explained 
again by the institutional arrangements in each of these conservancies.  In Uibasen where the conservancy is well managed, 
corruption is low, and households receive a cash benefit, there is a higher WTA, while in Sorris Sorris and Tsiseb where corrup-
tion levels are high, trust has been broken, and households are not receiving direct benefits, the WTA is lower.  This suggests 
that WTA is strongly linked to conservancy governance and that external oversight and giving up control of certain aspects of 
conservancy management comes at a higher price for conservancies that are well managed, whereas those that are poorly 
managed want external oversight and therefore have lower WTA for this to be realised.  The fact that 78% of respondents 
reacted positively to the option of potential outside assistance supports this notion. 

5.4.6  Estimated aggregate levels of payments required under a PES programme
Based on stated WTA, if the three conservancies in the study area were to successfully achieve a high level of wildlife protec-
tion under a PES programme, the payments per year would be in the region of N$232 000 for Sorris Sorris, N$821 000 for 
Tsiseb, and N$56 000 for Uibasen (Table 5.9).  Using the lower and upper bound estimates, the annual payment would range 
between N$778 000 and N$2.1 million for the three conservancies (Table 5.9).  These estimates suggest that the implemen-
tation of a PES programme could be achievable. 

Figure 5.23 Mean minimum WTA per household per year in each of the surveyed villages in Tsiseb, Sorris Sorris 

 and Uibasen 

Table 5.9   The average, lower bound and upper bound total WTA payments for the three conservancies

  Total WTA

Conservancy Average payment Lower bound Upper bound

Sorris Sorris             231 717             162 533           443 402 
Tsiseb             821 100             575 941       1 571 214 
Uibasen                56 100               39 350           107 350 
Total           1 108 917             777 824       2 121 966 

Using the overall mean WTA estimate and average regional household size to determine the number of households per con-
servancy, if the PES programme were to be implemented at a national level, funding in the region of N$47 million would be 
required to cover the payments alone. This is in addition to the funding required to improve conservation efforts. 

64



79

 

 
 

6

Conclusions

65



80

6  Conclusions
TThe community based conservation policy in Namibia provides rural communities with the opportunity to derive sus-
tainable (financial or other) benefits from natural resources on their land. Empirical evaluations of the impact of the 
CBNRM program are limited, with most evaluations focusing on generic community-level benefits and the conservation 
impacts at a regional or national level.  While these analyses tend to demonstrate positive impacts as a result of the pro-
gram, they do not adequately capture the effectiveness (or additionality) of the CBNRM program at bolstering localised 
wildlife conservation nor do they quantify the benefits delivered at the household level.  While overall trends in wildlife 
numbers may have increased and illegal activities may have decreased across the country, there is significant variability 
across conservancies, particularly in terms of their natural resource sustainability, suggesting that CBNRM wildlife out-
comes have been modest.  In some conservancies in the Kunene Region, wildlife numbers have been declining over the 
last decade where poaching is an ongoing problem.  However, without detailed game count data for communal lands 
outside of conservancies (i.e. control data) wildlife recovery assessments cannot be evaluated with much certainty. 

The development outcomes have been positive in that it is apparent that conservancy members have not had to give up 
much in order to benefit in some way from the CBNRM programme.  However, these outcomes have been highly variable 
across conservancies.  Variability in income is linked largely to tourism potential (both non-consumptive and consumptive) 
which in turn is linked to natural variation in plant biomass and wildlife densities.  Of the 14 conservancies rated as excep-
tional in the last conservancy audit, 12 are located in the Zambezi Region with an average total benefit stream for the re-
gion in the order of N$2.3 million in 2016 – higher than any other region.  Development outcomes are also constrained by 
institutional challenges. The system is vulnerable to corruption and in many conservancies the decision-making processes 
and financial systems have been captured by small groups of well-connected individuals. This has caused instability and 
disillusionment amongst conservancy members and threatens conservation outcomes.  In such instances conservancies 
are unable to adequately address wildlife crime, poaching and other illegal activities.  Furthermore, there is the misconcep-
tion that livestock depredation is linked to improved conservation, whereas the opposite is more likely to be true.

The national and international values generated by communal lands in Namibia are significantly higher than the values de-
rived by local communities. As such, from a global willingness to pay perspective a PES programme is feasible and provides 
an opportunity for channelling income from other beneficiaries, such as international donors and local and international 
tourists.  The findings from this study suggest that a PES programme has the ability to help address institutional challenges 
and household cooperation. The field study confirms that explicit financial and conservation oversight is desired by com-
munities and increases the chance of their cooperation. The findings also show that the communities represented in this 
study would approve of such changes.  The variability in development outcomes across conservancies cannot be addressed 
through tourism ventures alone, as not all conservancies have the same tourism potential and therefore such ventures will 
never achieve an even outcome across the communal landscape.  However, a PES programme may be able to bridge this 
gap as payments are made when additionality is demonstrated against a baseline and is conditional on the performance 
of the conservancy in achieving conservancy specific outcomes, irrespective of the natural baseline conditions.  

Furthermore, the contingent valuation analysis found that not only is the PES programme feasible from a willingness 
to accept perspective, but that the aggregate payments required under a PES programme are affordable.  However, in 
addition to the aggregate levels of payments estimated based on household average willingness to accept, additional 
financing would be required to cover the costs of the extra level of conservation management (i.e. reinvestment into 
conservation efforts) that is necessary to ensure the effectiveness of the PES. 
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