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ABSTRACT
NatureUganda with funding from IUCN conducted a pilot
ecosystem services survey of Bwindi Impenetrable Forest in Bwindi Impenetrable National Park (BINP), a World
Heritage site as designated by UNESCO using TESSA.
This is part of a wider project on Benefits of Natural
World Heritage sites that is expected to identify and assess the diversity of ecosystem services, and in turn the
benefits that World Heritage sites can deliver to people.
The study was conducted using a method known as the
Toolkit for Ecosystem Services Site-based Assessment
(TESSA). This tool, developed by a collaboration including BirdLife International, has not been knowingly used
on any World Heritage Sites to date so this study serves
as the pilot study for TESSA on such places.
The main purpose of this study was to increase awareness and understanding of the full range of direct and
indirect benefits that local, national and global communities receive from BINP. This started with scoping meetings, involving a number of stakeholders to understand
the benefits of the forest to the people. During the meetings, the ecosystem services of Bwindi were discussed
with the people who directly benefit from the forests and
those charged with managing the site in order to better
understand and appreciate the benefits provided by the
forest. The meetings were followed by household surveys to get in-depth information on how the communities
that live next to the forest benefit from it at the household
level. As required by TESSA, Echuya Central Forest Reserve was assessed as the comparison site to represent
the alternative state of BINP.
From the assessment, it is clear that BINP provides a
diverse array of services to the local communities in the
area. Some, such as water are freely accessed while
others like medicinal plants and basketry materials are
accessed with restrictions based on the multiple user
programme with the Uganda Wildlife Authority who are
the managers of the forest. On the contrary, the comparison site – Echuya Central Forest Reserve has resources which are accessed by the communities through
the Collaborative Forest Management agreements and
National Forest Authority guidelines but they are not as
abundant as the Bwindi resources.

This is part of a wider
project on Benefits of
Natural World Heritage sites that is expected to identify and
assess the diversity of
ecosystem services,
and in turn the benefits that World Heritage sites can deliver
to people.

Examples of benefits, in addition to biodiversity conservation, include the prevention of floods, opportunities for
tourism, cultural and spiritual values and the provision of
food and water.
Ecosystem services have been defined as the direct
and indirect contributions of ecosystems to human
well-being. Ecosystem services are produced as a result of ecosystem functions and processes that in turn
provide goods and other benefits for human well-being.
Ecosystem services represent non-use and non-material
outputs from ecosystems and goods represent use and
material outputs that have value for people. They can
be classified into four categories of Supporting Services,
Provisioning Services, Regulating services and Cultural
services.
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INTRODUCTION
“The Benefits of Natural World Heritage Sites” is a study by the IUCN on identifying and assessing the diversity
of ecosystem services, and in turn the benefits that World Heritage sites can deliver to society and the economy. The main purpose of the IUCN study is to increase awareness and understanding of the full range of direct
and indirect benefits that local, national and global communities can receive from natural World Heritage sites.
Examples of benefits, in addition to biodiversity conservation, include the prevention of floods, opportunities
for tourism, cultural and spiritual values and the provision of food and water. This second phase of the project
reviewed and tested site-scale ecosystem services tools for monitoring the benefits provided by Natural World
Heritage Sites. The objectives are; a) To assess specific ecosystem services provided by natural World Heritage
sites globally using spatial data; b) To explore the full range of benefits provided by natural World Heritage sites
globally and at the site level; c) To value benefits in monetary terms (where appropriate) through compilation of
existing case studies of economic valuation; and d) To examine the different governance models that can favour
the delivery of ecosystem services and wider benefits (IUCN 2017).
Ecosystem services have been defined as the direct and indirect contributions of ecosystems to human well-being (TEEB 2010). Ecosystem services are produced as a result of ecosystem functions and processes that in
turn provide goods and other benefits for human well-being (Figure 1 a, b). Ecosystem services represent nonuse and non-material outputs from ecosystems and goods represent use and material outputs that have value
for people. They can be classified into four categories of Supporting Services, Provisioning Services, Regulating
services and Cultural services (Figure 2; MEA 2005).

Figure 1a) Streams providing water to the communities in Bwindi (left) and Echuya (right)

Figure 1b) Bee-hives (left) and basketry products (right) made from materials harvested from Bwindi
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Figure 2: Categories of ecosystem services and how they are linked with human well-being

Local beehives in Echuya landscape
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ABOUT TESSA
TESSA stands for Toolkit for Ecosystem Services Site-based Assessment, a tool designed to measure and monitor ecosystem
services at the site scale (Peh KS-H et al. 2013). It is a rapid assessment tool that can be used by any one (including non-experts)
to understand how far conserving sites for their biodiversity importance also goes towards conserving different ecosystem services,
as compared to a converted state. It enables people with limited
capacity to measure several ecosystem services rapidly, cheaply
but robustly, to generate data that can be used in decision making
and monitoring. It estimates the difference between the current
state and plausible alternative state(s) while consulting stakeholders and beneficiaries. The overall purpose of this toolkit is to support ongoing conservation efforts and should be used as one tool
in a toolbox of approaches.

OBJECTIVE OF
THE STUDY
The objective of the study
was to test TESSA as a
tool for valuing the ecosystem services provided
by natural World Heritage
sites, using Bwindi Impenetrable National Park
(BINP) as a case study.

METHODS

Site selection

Bwindi was selected as a pilot site and Echuya CFR was selected
as the comparison site to represent the plausible alternative state.

The Assessment Site (Current state): Bwindi
Impenetrable National Park

Bwindi Impenetrable National Park (BINP) is located on the edge
of the Albertine Rift in south- west Uganda. It was gazetted as
a National Park in 1991 and covers an area of 331 km2, ranging
from 1190 to 2560 m elevation. It is located within the Albertine
Rift and it is especially important for its conservation value with
many endemic and globally threatened species, including half of
the world’s endangered mountain gorillas (Gorilla beringeiberingei)
(Plumptre et al., 2007). It was declared a World Heritage site in
1994 and has been ranked as one of the most important sites for
biodiversity conservation in the Albertine Rift(UWA. 2002). Bwindi has a range of habitats containing almost 400 plant species,
including bamboo, alpine and afro-montane forests. Mubwindi
swamp and several rivers and streams run through the hilly terrain.
This variety of habitats accommodates over 350 species of birds
including 23 of the 37 restricted range Albertine Rift Endemics. It
contains 120 mammal species among which are elephants, primates such as baboons and chimpanzees and an estimated 400
mountain gorillas(roughly half of the global population). Habituated
groups make it a preferred site for tourists.
The human population around Bwindi has densities ranging between 200 – 400 persons per square kilometer (UBOS 2016), one
of the highest human population densities in Africa (Plumptre et
al., 2003, Kasangaki et al 2011). Most of the people living close to
the forest are poor and heavily - although not entirely - depend on
the resources (ecosystem services) provided by the forest for their
household income and subsistence (Bitariho et al. 2015). Prior to
it being gazetted as a park in 1991, Bwindi provided basketry and
medicinal plant resources to the local community who had free acThe Assessment of the Ecosystem Services for Bwindi Impenetrable National Park using TESSA
The IUCN World Heritage Benefits Project
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cess to forest resources, but local communities were denied access thereafter.
In 1994, Uganda National Parks (now Uganda Wildlife Authority [UWA]), supported by conservation and development organisations, started a multiple-use
programme for communities of the 21 parishes adjacent to the Park. Under
this programme, extraction of NTFPs by three pilot communities in so-called
multiple-use zones (MUZs) was permitted in the park in exchange for community assistance with UWA’s conservation efforts. Since then, new MUZs have
been set up to cover parishes that did not beneﬁt from the initial 1994 pilot
phase. Here, locally elected community members (authorized resource users
[ARUs]) are allowed to harvest monitored quantities of certain resources from
inside Bwindi in designated MUZs (UWA 2002). Initially started in an attempt to
reduce local conflict, permitting the sustainable extraction of non-timber forest
products (NTFPs) is one way to reconcile tropical forest conservation and the
needs of local people (Staset al. 2016).

The Comparison Site: Echuya Central Forest Reserve

Located at 1° 17′ S 29° 49′ E, Echuya Forest Reserve is found in the South
western part of Uganda. This site is mostly forest (3,400 ha), but includes
a permanent high-altitude swamp (Muchuya) at 2,300 m, in a narrow valley
about 7 km long up to 750 m wide which provides water to the surrounding
community and Kisoro town (Howard 1991). Echuya Forest Reserve is an IBA,
including the Muchuya swamp, and has over 100 species of birds recorded. Of
these, a high proportion is dependent on highland forest. The swamp supports
a large population of Grauer’s Swamp Warbler Bradypterus graueri, a globally
thretened species restricted to small forest pockets inWestern Uganda.There
are many birds in the reserve that are restricted to the Afro-tropical Highlands
biome(Opige et al. 2014). There are four Albertine-endemic small mammals.
The site is a Central Forest Reserve managed by National Forest Authority.
Muchuya swamp is not always given priority in protective action yet it is a major
factor in the ecosystem functioning of the forest and its protection comes from
the fact that it is located in the middle of the Forest reserve and so not easily
accessible. The swamp vegetation is dominated by sedges Carex and includes
tussock vegetation and giant lobelias. The Forest Reserve is dominated by
Hagenia-Rapanea moist montane forest and montane bamboo Arundinaria.
Echuya is not as diverse overall as other Ugandan forests, but in terms of the
conservation value of the species represented, Echuya is ranked in the top
10 of the 65 Central Forest Reserves surveyed in Uganda (Opige et al. 2014).
Communities adjacent to this Forest have been organized in a Collaborative
Forest Management approach. The reserve is used as the main source of bamboo for building and crafts by the local communities and is a major source of
water.

Reasons why Echuya was selected to represent the
plausible alternative state

Echuya was selected because it provides an alternative policy prescription of
preservation where resources are accessed in the whole forest through CFM
and NFA guidelines as compared to Bwindi which can only be accessed
through MUZs. Echuya also has similar terrain, variety of habitats and altitudinal ranges with Bwindi. In addition, Echuya was once similar to Bwindi before
it got degraded. Even with the conservation efforts in place to revitalize this
forest, it remains lower in quality than Bwindi. And with the CFM agreements
allowing more access by the community as compared to Bwindi, the level of
recovery is not as good as that required to bring the forest to the original state.
It is important to note however, that the resources allowed for harvest and the
frequency greatly differ in both sites.
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The Forest Reserve
is dominated by
Hagenia-Rapanea
moist montane
forest and montane
bamboo Arundinaria.
Echuya is not as
diverse overall as
other Ugandan forests, but in terms
of the conservation
value of the species represented,
Echuya is ranked
in the top 10 of the
65 Central Forest
Reserves surveyed
in Uganda

Echuya was once
similar to Bwindi
before it got degraded. Even with
the conservation
efforts in place to
revitalize this forest,
it remains lower in
quality than Bwindi.

Ecosystem services provided by Bwindi

Nature-based recreation and tourism – the community benefits through direct jobs in the park as porters,
tour guides and rangers or employment in hospitality industry, services from communities for example food provision, market for crafts, local restaurants, bars, transportation services, camp sites, entertainment for tourists
and most importantly revenue-sharing from park entry fees and Gorilla levy. The communities agree on projects
to be supported by the revenue-sharing fund, write proposals through the local leaders and access funds for
communally beneficial activities. National and international visitors to the Park also benefit from the opportunity
to interact with nature, to see charismatic species and to spiritually connect with the site.
Harvested wild goods – There is a special arrangement at Bwindi where locals through organised resource
user groups under the Multiple Use Program (MUP) are allowed access to designated areas of the park called
“Multiple Use Zones” for harvesting non-timber forest products including medicinal plants, fiber materials for
making ropes and basketry honey from bee hives set up by themselves. They are also allowed to collect yams
and seeds for indigenous trees especially edible fruit which they can then grow on their land and not have to
compete with the wild animals. They also collect wild fruits, dry branches for fire wood and fish although this
is done illegally. The community also shared that they collect top soil layer (humus) from the forest and use as
manure for their crop nursery beds but UWA representatives said this was not authorized. From the discussions
it was clear that there is no particular legislation on this issue.
The MUZ arrangement hinges on respecting the set limits for the predetermined number of times for harvest
per year and maximum amount of material that can be collected per harvest per resource. Resource users have
been well sensitized on the ecological implications of over harvesting and what that would do to the MUP.
Local climate and air quality regulation - The hills and forests play a big part in providing cooler weather
(Sanderson 2012, Nowak 2014, Lenart 2017 and Urban Forestry Network 2017) –and better quality air around
Bwindi while also providing a conducive climate for cultivation of crops.
Pollination – The forest provides suitable habitat for pollinators especially bees, butterflies and others organisms important for agricultural production. The park is an island surrounded by gardens that highly depend on
the occurring biodiversity especially the stingless bees for pollination of crops in the gardens and farms adjacent
to the forest as well as honey production whose sensitive ecology totally hinges on the forest.
Water services (water provision and quality regulation) – The forest is a catchment for rivers supplying the
villages with clear water running from the hills down to the villages. In addition, the forest contributes greatly to
rain formation through evapotranspiration. In addition, there are gravity schemes originating from the forest and
these supply piped water to some of the villages. The forest also provides protection against floods and erosion.
Education and or research - The site is a place to conduct studies for primary, secondary and university
students. It is also a hub for research with a fully-fledged research institution; Institute of Tropical Forest Conservation (ITFC) that accommodates all levels of academic pursuit and conservation assessments.
Biological control – Despite the threats from the harboring of wildlife in the forest that can at times be a disservice especially during dry seasons when there is fruit scarcity in the forest coinciding with harvest time leading to
severe crop raiding and sometimes human attacks, these animals sometimes act as effective disease and pest
control methods; – forests are reservoirs for some deadly pathogens which, while harboured in the park, protect
the people from the potential threats. An example is the recent Army worm invasion in 2017, which affected
the park, and did not affect peoples’ gardens, in this area, while other parts of the country suffered severe crop
losses from the invasion.
Other benefits include exposure and visibility. This stems from conservation actions having attracted support
from local and international NGOs to improve livelihoods through various trainings and financial support in improving household income as well as education opportunities for the young especially the girls. There are other
associated economic benefits of people coming and investing in this area including jobs and infrastructural
development.
The Assessment of the Ecosystem Services for Bwindi Impenetrable National Park using TESSA
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DATA COLLECTION AND ANALYSIS
Data was collected using tools adapted from the TESSA toolkit considering 12 of 22 parishes surrounding
Bwindi, in seven sub-counties and two districts (details in Table 1). The methods used included the preliminary
scoping appraisal and administering of household questionnaires. Data was entered and analysed in excel.
The value for water was estimated using the substitute cost method as local people do not have to pay for the
water they use in their homes, but rather they get the water from natural sources like wells and rivers. The cost
of substituting this water was derived from the tariff at National Water and Sewage Corporation.
Barter trade is common in this area but the units of exchange are not standard as amounts depend on bargaining power and other understandings between the community members. However, whenever possible,
the monetary value of exchanged goods was determined and used to determine relative value of a product of
interest or cost of labour.
For Nature-based Recreation and Tourism, information was not collected from households but from secondary
data held by UWA on the tourism revenue collections obtained for one year (UWA 2016).The revenue generated
varies with season, peak tourist season brings in more benefits as tariffs are generally high as well and a greater
number of tourists visit the site, while the low peak seasons have lower benefits as tariffs are usually subsidized
and fewer tourists visit the site.

Table 1: Data collection sites
Bwindi
1

Echuya

District

Sub county

Parish

Rubanda

Ikumba

Mushanje

1

District

Sub county

Parish

Rubanda

Muko

Butare

Nyamabare
2

Kanungu

Bufundi

Kashasha

Kirima

Rutugunda
Bushura

Mpungu

Karengyere
Bufundi

Kacerere
Kishanje

2

Kisoro

Kanaaba

Mpungu

Kagezi

Muhindura

Buremba
Ngara
Kanungu TC

Southern ward

Kayonza

Mukono

Karangara
Rutenga

Muramba

PRELIMINARY SCOPING APPRAISAL

As guided by TESSA methodology, scoping was conducted among the communities and other stakeholders.
Two workshops were held in Bwindi; one in each of the two districts of Kanungu and Rubanda, while another
was held in Echuya. The 36 participants for the Bwindi scoping workshops included local village leaders, staff
from Uganda Wildlife Authority (UWA) and members of the resource user groups benefiting from Bwindi Impenetrable Forest. These were supported by 7 NU staff. In the same way, the workshop for Echuya was attended
by 31 participants including local leaders, staff from National Forestry Authority (NFA) and members of the CFM
groups. These were joined by 11 NU staff including the Parish extension staff.
During this scoping process, activities impacting the site, the ecosystem services provided by the site were
discussed. The scoping appraisal guided the surveys for the ecosystem services conducted at household level.
This included the selection of the variables to be considered during the household surveys as guided by the
14
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value attached to each of these ecosystem services by the
community. During the scoping meetings, each of the community members were tasked to indicate which service they
valued most in their household and those services chosen by
more members were ranked highly compared to those selected by fewer members. These services were considered as the
most important ecosystems services to the community and
were included in the household questionnaire. The different
stakeholder groups were in general agreement on the priority
services and all services considered important by the various
groups were considered.
They include; Harvested Wild Goods, Nature-based recreation and tourism, Biological control, Water services (provision and regulation of flow and quality). We also assessed
employment and infrastructure development as benefits arising from the presence of BINP.

DRIVERS OF CHANGE IDENTIFIED FOR BWINDI

During the scoping, a number of threats to Bwindi were developed out of the discussions and these are highlighted below as the main drivers of change identified as the threats at
Bwindi include;
Transportation corridors and access routes through the
park – these lead to road-kills, littering, fragmentation and
edge effect, noise, illegal resource access, and exposure of
zoonotic diseases to wildlife.
Illegal access of resources- The major issue here is hunting/trapping which targets Duikers but also severely affects
Gorillas and Chimpanzees. These lose limbs and sometimes
life when caught in the traps and snares set by poachers.
There is also illegal pole wood harvesting though not very
common. Sometimes authorized access is abused. Users go
beyond the multiple use zones, harvest resources they are
not permitted to or take more than is legally acceptable in a
given timeframe.
Human-Wildlife conflict- This is caused by the competition for resources between the growing human population
and wildlife, which results into wild animals such as baboons,
elephants and gorillas, raiding crops or causing injury to humans, often leading to strain in the park-people relations.
The people always feel that the welfare of wild animals is put
above their own by park management and other conservation efforts yet they themselves feel inadequately empowered
to deal with the issue. Problem animals include elephants,
baboons, bush pigs, gorillas and birds with the most affected crops being maize, beans, sweat potatoes and bananas
(Akampulira 2014)
Human disturbance to the site- These include conservation actions like tourism, research, buffer zone activities (multiple use zones) and even infrastructure like staff housing. Other human disturbances arise from illegal activities and public

Timber harvested from a plantation forest
within the Bwindi landscape. This reduces
pressure on the forest resource
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transport corridors. Poaching has sometimes resulted in wild fires while other fires are started from gardens
bordering the park. Water management and use is also a source of human interference with the site. The threats
here are from maintenance and the footprint of the setup of Gravity water schemes.
Climate change effects-Severe weather and geological events have resulted into prolonged dry spells and
landslides that occur during rainy seasons.
Political interference-offenders/perpetrators are defended by politicians, inapplicable actions proposed by
politicians, non-involvement of communities.
Poor Land use practices around the park-(mining, agriculture, infrastructure for settlements, schools and
farms) put pressure on the forest. Bwindi lacks buffer zones causing a hard boundary/edge effect and activities
immediately outside the park usually affect it. There is encroachment on the park by farmers sharing borders,
fires spread from the gardens into the park; insecticide use has impacts on fauna & flora; domestic animals end
up in the forest increasing the risk of spreading zoonotic diseases
Zoonotic diseases-resulting from interactions between animals and people for instance during crop and livestock raiding, poaching, tourism and park maintenance. The problem is worse in areas where there is little
public health awareness. The diseases spread between humans and wildlife include scabies, cough, worms,
diarrhoea – particularly to gorillas, as they are so closely related to humans and are the main tourism attraction.
Population pressure and high growth rate – people who do not own their own land see the park land as
the only option to gain land. Urbanization and slums developing around the edges of the park increase pressure
on the park yet economic opportunities are limited. The associated high levels of un-employment and poverty
further lead to encroachment, poaching and illegal harvesting of resources. Poachers sell wild meat to supplement their income.
Mining-Although this is not happening yet, it is known that Bwindi has several minerals (gold, iron ore, tin, wolfram) and there are proposals for the extraction of these minerals. The lobbying for licenses is ongoing and given
the trend of activities in some of Uganda’s parks like Murchison Falls (where petroleum is being harvested), there
is fear that the companies pushing to extract minerals from Bwindi may be granted access.

HOUSEHOLD QUESTIONNAIRES

The household questionnaires were used for Harvested Wild Goods (adapted from Wild Goods Method 2), Water services (Water Method4) and Employment. Secondary data obtained from UWA was used for Nature-based
Recreation as guided by Recreation method 1 (TESSA_Toolkit-V1-2).
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RESULTS & DISCUSSION
HARVESTED WILD GOODS

The scoping appraisal indicated that the non-timber forest products (NTFPs) allowed for harvesting include medicinal plants, fiber materials for making ropes and basketry and honey from bee hives set up by the resource
users themselves in the forest. They are also allowed to collect wild yams for food and seeds of indigenous trees
especially those producing edible fruit which they can then grow on their land and not have to compete with
the wild animals. They also collect wild fruits, dry branches for fire wood and fish though this is done illegally.
The results also indicated that they collect the top soil layer (humus) from the forest and use as manure for their
crop nursery beds.
However, the goods that were included in this survey were bee-products, basketry materials, medicinal plants
and Firewood as these were important for a number of households (Table 2). Firewood was however only considered for Echuya as its harvesting is not allowed in Bwindi. It is common practice to find a household involved
in harvesting two or more NTFPs.

Table 2: Ecosystem services assessed and the numbers of questionnaires
administered in the survey areas.
Bee
Basketry Medicinal
keeping
Materials Herbs
and Honey

Water

Fire
wood

EmployTotal
ment

No. of Resource
Users

358

57

203

Not
known

0

Not
known

501

Number of questionnaires administered

68

54

73

66

0

69

330

No. of Resource
Users

Not
known

Not
known

Not known

Not
known

Not
known

Not
known

Not
known

Number of questionnaires administered

50

50

45

49

54

23

271

Site

Bwindi

Echuya

Goods are harvested on a quarterly basis and these cannot be exceeded to protect the plants population. However, resource users can request to collect medicinal plants out of season when there is urgent need.

Honey

From Bwindi, it was established that 80.8 Kgs of honey are harvested annually per household of resource user
groups involved in bee-keeping, valued on average at UGX 10,491/Kg ≡ $3 totaling to $242 per year. About
49% of the harvest is sold, fetching an estimated income of $122 per household involved in bee-keeping less
the labour costs which is $17 on average. The rest of the honey is consumed by the household. In Echuya,
of the 63.2 Kgs of bee-products harvested per household involved in bee-keeping annually, totaling in value to
$190, 73% is sold amounting to approximately $140 of household income for beekeepers. However, Echuya
honey producers do not incur labour costs as they use their community groups to harvest the honey.
This is an indication of the importance of Bwindi in the production of honey as a beneficial service to the wellbeing of communities, compared to Echuya (Figure 2).
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Hand craft material

Several species of plants are harvested for raw materials in making handcrafts that include several kinds of
baskets, granaries for food storage and beehives used by the honey harvesters. The species of plants harvested from Bwindi are a bit different from those harvested in Echuya except for 3 species. In the same way, the
variety of plant species harvested for handcraft is slightly higher for Bwindi than Echuya (Figure 3). Even though
Bwindi has bamboo, community members are not authorized to harvest it unlike those at Echuya who have the
permission to harvest.

Figure 3: Number of species of plants harvested for hand crafts material
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Figure 4: Some of the basketry products made from the harvested crafts material
The products harvested can either be used in that form or they are processed to make other products. For this
reason, our assessment considered both these material;
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a.
Harvested material
The most sought-after plant species in Bwindi are Similax auceps locally known as Eshuri, Dracaena laxissima-Enchenche, Cyphostemma bambuseti-Embugu and Lianas collectively called Emigoyi, including Dombeya
goetzenii-Emikore, Emishe, Emigushagush. In Echuya they are allowed to harvest Bamboo-Yushania alpine
and grass in addition to the Lianas.
b.
Products
The products made from materials harvested in the forest provide better and more environmentally friendly
options to plastics that maybe in some cases even more expensive and less durable. These include baskets
both big and small for storing and carrying food granaries for food storage, winnowing trays, bee hives, chicken
baskets, chairs, ropes, mats, beds and stretchers for carrying the sick, elderly or pregnant women to hospital
(Figure 4). Most harvesters have made a trade out of selling the materials or finished products to supplement
their household incomes, diverting their focus from the illegal activities that would affect the park negatively. With
prices of products ranging from $1.5 to $5.5, the sale of handcrafts brings in an annual average of $21.4 per
household involved in the trade less labour and transport costs of $4.1. On the contrary, Echuya communities
(where harvest of bamboo is allowed) average household income from the sale of handcrafts is approximately
$75.2 per year less the labour and transport costs of $4.9. Bamboo and its products have the highest value in
all hand craft products and this is what makes the income higher for Echuya harvesters as compared to those
around Bwindi.

Medicinal plants

The most sought-after plants for medicinal purposes are herbs collected and used for treating conditions ranging from intestinal worms in children and adults, allergies, mental illness to spiritual wellbeing (including countering witchcraft and bad luck and exorcism). This is important because in most of these places, hospitals are very
far from the majority of households and the conventional drugs are expensive in private clinics and or non-existent in the would-be free government health centres, leaving the forest as the only accessible and affordable
alternative.
There are 25 plant species that came up during the survey as herbs being harvested and used to treat particular
conditions. The most common among these are Prunus Africana (Omumba), Rytigyiniakigeziensis (Nyakibazi),
Piper Guinevere (Rukokota) and Octeausambanensis (Omwiha), all used to treat four (4) or more diseases.
However, some herbs were mentioned without indicating what they cure so these are not included in the analysis. It was also noted that a few resource users provide treatment
for other community members diagnosing and prescribing remedies while others use their harvest for household use only. Bwindi
It was also noted that a
has significantly more variety of medicinal plants harvested than
few resource users provide
Echuya (Figure 5) even when there are restrictions on what is altreatment for other commulowed for harvesting, which further emphasizes the importance of
nity members diagnosing
Bwindi compared to its Plausible alternative state.
and prescribing remedies
Medicinal herbs harvesters in Bwindi earn more from selling herbs
that in Echuya (Figure 5) most likely because in Echuya, most people can access the forest to collect their own medicine so the need
to buy is low with only 2% of the respondents selling herbs but for
Bwindi where the number of harvesters and amount harvested is
restricted, the rest of the community depends on those with access and so have to buy the herbs from these designated harvesters with 63% of the respondents selling herbs.
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while others use their harvest for household use only.
Bwindi has significantly
more variety of medicinal plants harvested than
Echuya (Figure 5) even
when there are restrictions
on what is allowed for
harvesting, which further
emphasizes the importance
of Bwindi compared to its
Plausible alternative state.
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Figure 5: Variety of herbs harvested and average profit earned for Bwindi and Echuya Forest reserves for
the year 2016-2017
Among the diseases cured using herbs in these communities, worms are the most popular, followed by poisoning, back pain and then Erectile dysfunction. Some herbs are used for treating domestic animals. Particularly,
Omuna is given to animals that have miscarried while Nyakibazi and Rukoota are used to de-worm animals like
it is used in humans (Figure 6).

Figure 6: Health conditions for which herbs are used for treatment in Bwindi communities
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Firewood

In Echuya, resource users are permitted to fetch firewood but this not the case for Bwindi. On average, a household harvests 62.5 kg of firewood every week most of which is for household consumption. The dynamic around
Bwindi is that people plant fast growing woody plants for fuel on the edges of their crop gardens or grazing
fields. Those that lack land are the ones that suffer shortage. However, how they offset this was not explored in
our study. During the scoping, some resource users actually shared that they collect dry branches from the park
although this is not allowed by park management and it goes against MUP guidelines. For that reason firewood
harvesting was not assessed in Bwindi.

A woman harvesting firewood from Echuya FR

Water services
Water provisioning

Results from this assessment indicate that Bwindi is more important in water provisioning than Echuya (Figure
7). On average, every household around Bwindi uses a total of 48.1 m³ of water annually in the parishes that
were surveyed valued at $57 per household per year (using rates from National Water and Sewage Corporation). In comparison, households around Echuya can only access 34.4 m³ of water on average valued at $38 per
household per year. The main source of water for Bwindi and Echuya is from wells/springs some of which are
protected but all originating from the forests (Figure 7). The second major source of water is the rain whose seasons have now become very unpredictable especially towards Kanungu for Bwindi and for all the communities
surrounding Echuya. There are also well established gravity water schemes (Figure 8) inside Bwindi that pump
water to some villages around the park, particularly in the parishes of Buhoma, Kashasha and Southern ward
unlike Echuya. All the water is accessed free of charge by the community except in cases where one cannot
fetch for themselves and hire another to fetch at fee (labour costs only).
The park management and some tourist camps use the water from gravity schemes in the park but this was not
estimated during this study. Muchuya swamp is accessible so it provides some of the water used by communities around Echuya while it is not authorised to access Mubwindi swamp in Bwindi. Important to note here is
that most rivers out of the forest flow beyond the neighboring villages and although this was not assessed, the
forest is providing water to people beyond its immediate vicinity. BINP constitutes an important water catchment
area and is source of five major rivers which flow into Lake Edward (UWA 2017) including Ivi, Munyaga, Ihihizo,
Ishasha and Ntengyere. Lake Edward, the smallest of the African Great lakes, is one of the three African Great
lakes that empties into the White Nile that is considered to be headwaters and primary stream of the Nile itself
feeding and providing freshwater for millions of people in whole Africa (Save Virunga 2016) not to mention the
communities living along the rivers and Lake Edward itself.
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Figure 7: Sources of water for the communities in Bwindi and Echuya

Figure 8: Gravity water scheme in Buhoma, Bwindi

Other water related services

Water related problems happen less frequently around Bwindi as compared to Echuya, poor water quality being
the most common problem in both forests although it is more intense in Echuya (Figure 7). In Echuya, all water
related issues happen annually for instance, during the rainy season, there is flooding, a lot of soil erosion and
sedimentation which lower the quality of the water and more recently severe mud slides that destroyed crops,
property and lives. On the other hand, the dry seasons come with long spells of water shortages. In Bwindi,
floods and severe erosion happen less often (once every 5 years according to the respondents). Usually, mud
slides happen and end inside the forest, because they are stopped by the trees. Water shortages are also rare
and are only experienced in villages sharing sources (gravity water) with high water demanding tourist lodges
and camps.
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Figure 9: Frequency of Water-related problems faced by Bwindi and Echyua annually

Nature-based recreation and tourism

There are five Nature-based tourism activities recorded in the sites, with Gorilla Tracking being the biggest earner, followed Nature Walks, Bird Watching, Habituation experience and Filming. These activities provided revenue
of $12 million during July 2016 – June 2017 (Table 3). Based on the results from the assessment, 96.5% ($11.5
million) of this came from Gorilla tracking making it the most important tourism asset for the site. The majority of
visitors benefiting from this experience were foreign non-residents. Out of the collection, 20% is given back to
the communities through their district local governments under the revenue sharing agreement between UWA
and the neighboring communities. In addition, $10 from each of the Gorilla permit purchased is also given to the
communities. This money is accumulated and given to the communities as a lump sum. It is then used to support community development projects as may be agreed upon by the communities through their Community
Development Committees. The rest of the money is retained by UWA and this is what supports its annual work
plan and management of the site.
Echuya on the other hand has very minimal tourist activity with a few people going there for birding, so no data
was obtained on this. This emphasizes the importance of Bwindi as provider of this ecosystem service compared to Echuya. Although 96.5% of the revenue collection for Bwindi is from Gorilla tourism, 3.5% of the revenue comes from other activities including Nature walks and Birding. So even without the Gorilla tourism, which
has never existed in Echuya because it has never had gorillas, Bwindi still remains more important in recreational
tourism compared to Echuya.

Conservation action
Employment

Two categories of employment were considered here; direct and indirect employment benefit. The direct benefits are for those for whom Uganda Wildlife Authority (UWA) has provided jobs and those employed in the
tourism industry and conservation organisations. Altogether, UWA employs 265 people at Bwindi. Many locals
have been employed as rangers, site guides and casual labourers. The tourism industry has also provided
employment especially in the hospitality sector where there is need of waitresses/waiters, drivers, cooks/chefs,
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maintenance, guard services and management in hotels. Casual labourers including porters’ wages range from
$33 to $1,666 net per year, more trained positions like rangers, hotel managers earn up to $3,700 after taxes a
year and wardens earn up to $6,332 net per year. On the other hand, Echuya under the NFA employs 7 personnel in the management of the forest. There are five employees in the category of patrolmen on an average wage
of $333 a year and two more professional employees like reserve managers on an average wage of $2,916 net
earnings per year, putting the total annual wage estimate for Echuya at $7,497 per year..

Community livelihoods

The communities around Bwindi unlike other parks have been supported a lot especially through resource sharing programmes as detailed in the section on Nature-based tourism above, or by conservation NGOs in efforts
of improving community livelihoods especially through community projects like clean water supply, schools
and health centres. Among the environmental conservation options; alternative income generating activities,
improved agriculture and value addition are well appreciated by the communities. Institutions such as schools
and health centres have been established by UWA, tour companies and conservation organizations totaling up
to 81 primary schools, 13 secondary, 2 tertiary, 1 university, 18 health centres and 1 hospital (UWA 2017). Most
of these institutions continue to be funded by the establishing body, still paying salaries and general costs of
running them. Priority is given to locals when hiring nurses, teachers, administrators, cleaners, school cooks
and all vacancies. This has provided job opportunities and has resulted in parents educating their children to be
able to benefit from this.
On the other hand, Echuya doesn’t share any revenue with the communities as they get very little from birding
which was not captured in this report as there was no data available from the communities, and there are not
as many livelihood improvement projects as is the case around Bwindi. Communities have benefited by being
part of the 4 Collaborative Forest Management (CFM) groups jointly managing the forest with NFA. These benefit
from the sustainable use of the forest resources and they have benefited as well from support from other Civil
Society Groups as organized community groups in the area.

Overall comparison of the services provided by the two states

Generally, more services are provided by the current state (BINP) as seen from the assessment conducted
especially in terms of the harvested goods like honey and herbs for medicine, as well as in terms of water provisioning, tourism revenue and number of jobs provided. An alternative management approach like the one at
Echuya would provide less ecosystem service benefits overall but would provide more household revenue from
the sale of crafts and crafts material and firewood, which is not provided by BINP (Figure 10).

A young girl collecting water from a stream in Bwindi
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Figure 10: A general comparison between Ecosystem services provided by the current state
and the alternative state annually as from the 2017 assessment. Note that firewood is only
accessed from Echuya as its harvest is not permitted in Bwindi.

Muchuya Swamp
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CONCLUSION AND RECOMMENDATIONS
Bwindi, through its ecosystem services continues to support and sustain the integrity of life for the communities around it. Bwindi is a far better site in providing ecosystem services with variety, quantities and quality in
its current state than it would be under an alternative state like Echuya Forest even with just a small section
of the park being accessible to communities. This may be because Bwindi is bigger but also better protected
from encroachment as it is under the mandate of the Uganda Wildlife Authority, which keeps the habitat pristine
and the forest more intact. The site however continues to face the threats mounted by the growing population
around it. The rumoured intentions of extracting minerals cannot be ignored, since the anticipated environmental pollution is a major problem in the mining areas; Continuous disposal of mine wastes contributes to air and
water contamination, which are detrimental to human health, livestock and wildlife biodiversity, and have serious
eﬀects on the welfare of the surrounding communities, especially for women and children. As in the study by
Kitula (2006), contamination of water sources with acid mine drainage results from decomposition of associated
sulphide minerals. This is especially the case for gold mining.
In other studies around Bwindi, NTFPs have been seen to have important values by communities. A study by
Bitariho et al 2015, found that a small number of households get a maximum of 119 US $ per year from sale
of honey while most households derive only about US $ 1.2 to US $16 per year from sale of baskets. From
that same study, the authors estimated that the maximum income from NTFPs for households around Bwindi contributes about 14% of total household income while the least
contributes to only 0.1%. It was observed that the resource users
(herbalists and basket makers) are among the poorest in Bwindi so
the contribution from NTFPs should not be dismissed as irrelevant.
Our study however, found greater economic benefits per household
from bee-keeping (~$240 per HH/year) and production of craft products (~$150 per HH/Year) by the communities. Tourism brings in additional non-monetary indirect community benefits. Because of the
current demand for these resources by the communities themselves
and the market demand especially as a result of the tourism activity
in the area, these products have gained value over years.
As in the results from our study, a study by Muhwezi et al 2009 found
that fibrous plants, including several liana species, were found to
be important to the livelihoods of subsistence farmers around BINP,
while Bamboo was seen to be the most important in Echuya. However, in both sites, most important of all harvested crafts material are
two liana species (L. apocynoides and S. anceps) and the montane
bamboo (Sinarundinaria alpina). The limits on harvest of lianas and
ban on harvest of bamboo within BINP, with consequent loss of access to these species, poses a signiﬁcant challenge to subsistence
farmers that needs to be recognized and dealt with through provision
of viable alternatives (Muhwezi et al 2009)

We believe that this
TESSA study can be
used to raise awareness of the importance
of Bwindi in supporting
the livelihoods of those
near and far from it. This
information can be used
in management of resources like determining
the levels and periods
for harvesting resources
based on what is there
and the need of that
resource by the community.

In another study, Harrison et al 2015 profiled un-authorised use of the forest resources at Bwindi. They observed
that bushmeat was the most commonly used park resource followed by firewood then medicinal plants, honey,
and building poles. Their ranking of resource use motivations by focus groups matched the Unmatched Count
Technique (UCT) findings, confirming Bwindi resources extracted and their relative importance. In the same way,
during our scoping workshops, firewood and poles came out as key resources that would have been highly
harvested due to the demand if they were allowed to collect them.
In regards to TESSA as a suitable tool for assessing the ecosystem services of sites, it provides an easy
assessment method for the ecosystem services as valued by the local communities. It is possible to attach
estimated monetary values to these benefits, making it one of the best methods of assessing biodiversity and
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ecosystem services because policy makers mostly understand
the language of money and cannot easily appreciate qualitative
descriptions. However, if you need to get more concrete estimates or to assess a site’s natural outstanding universal value,
more factors /services need to be considered than are currently included in TESSA. One example is the case of army worms
that affected most of Central, Eastern and Northern Uganda in
May 2017. Across the country people lost crops to the infestation
leading to food scarcity. However, that was not the case around
Bwindi because the caterpillars had the alternative of invading the
natural forest which spared the gardens of the local communities.
This pest control service has no methodology in TESSA so it was
not included in this study. Also, Bwindi is a hive of research and
an education facility for many students at different levels but this
as in the previous case cannot be easily converted into economic
value and there is no guidance in the current version of TESSA for
this. We would also have liked to assess global and local climate

They observed that bushmeat was the most commonly used park resource
followed by firewood then
medicinal plants, honey, and building poles.
Their ranking of resource
use motivations by focus
groups matched the Unmatched Count Technique
(UCT) findings, confirming
Bwindi resources extracted and their relative importance.

regulation and air quality control but we had limited capacity to carry out the fieldwork. Despite available measurements taken in multiple use zones by the Institute of Tropical Forestry Conservation (ITFC), these were not
representative of the whole park. The use of TESSA therefore needs to be complemented by other methods to
integrate additional important ecosystem services identified in the local context.
TESSA worked well because it involves the appropriate local and external stakeholder engagement, which is
useful for creating and raising awareness; it is rapid, incurs low monetary costs to conduct, and requires limited
or no scientific expertise although some basic education is needed to read and understand English as translating into local language(s) is laborious.
As advised in the toolkit, focus is placed on those ecosystem services considered most important to and by
the local stakeholders and most likely to be affected by a change in state so estimating total economic value of
the site is not possible or appropriate. Local people always focus on services from which they derive direct and
tangible benefits and these are the ones that are easily quantifiable while services like global climate regulation
remain abstract to them. This requires there to be some input from scientific experts to identify the less tangible
service benefits that are likely to be important. Further to that, TESSA focuses at the site level, so estimating and
attaching value to national and global benefits is not emphasized, except for global climate regulation.
TESSA could be improved by including services that contribute to products with several other complex inputs
like value of pollination for cultivated goods in or outside the site. Also services like cultural and spiritual experiences, research and education, biological control and biodiversity values, all of which contribute greatly to
the total value of the ecosystem.1We found TESSA to be a very good tool for the assessment of World Natural
Heritage sites as they do not emphasize the monetary benefits of the ecosystems but rather the community
benefits. This is the same approach as TESSA encourages you to make. Also it is an easy, cheap and robust
method of assessing ecosystem services in a short period of time, thus saving time and resources, which are
already scarce in the conservation community.
We believe that this TESSA study can be used to raise awareness of the importance of Bwindi in supporting the
livelihoods of those near and far from it. This information can be used in management of resources like determining the levels and periods for harvesting resources based on what is there and the need of that resource by the
community. The information can also be used for informing further research especially into the use of resources,
as well as advocating for communities to be allowed to access certain resources based on the demand and
value attached to them especially in case of Bwindi where firewood is not accessed by the communities even
with the current community demand.

1
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We note that TESSA V2.0 due to be released by the end of 2017 will include methods for pollination and cultural services.
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Edge of Bwindi forest and gardens
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ANNEXES
ANNEX 1: QUESTIONNAIRES USED IN THE SURVEY
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Annex 1: Questionnaires used in the survey
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40
28
29
17
5
23
4
5

EmbuguCyphostemmabambuseti

EnchencheDracaenalaxissima

EntaroMonanthotaxislitorcelis

ObukogosoMamtochloaleucatha

EmikoreDombeyagoetzenii

EmisheCercestiscamerunensis

Others Unidentified

Number of harvesters
involved

EnshuriSmilaxauceps

Selling
4

1

2

7

12

22

Baskets
Ebitebo, Entemere,
Ebyeibo
1

3

3

11

Winnowing tray
Entaara
2

1

5

2

9

Granary
Ebitara
1

1

1

5

Beehive
Ebihumi
2

1

2

4

Chicken basket
Entente
2

1

Chair
Entebbe
1

Stretcher
Engozi
1

Mats
Emikyeka
12

Ropes
Emigoyi
4

2

2

1

Pot cover
Kushembaenyungu

ANNEX 2:
TABLE SHOWING HARVESTED CRAFT MATERIALS AND THE PRODUCTS FOR WHICH THEY ARE USED FOR AS REPORTED BY THE
RESPONDENTS

1

Bed

Bwindi
Omumba-Prunusafricana

2

Nyakibazi-Rytigyiniakigeziensis

7

2

Rukokota-Piper guinecese

2

1

Omwiha-Ocoteausambanensis

1

48

Hypertension

hernia

Pneumonia

1

1
2

2

1

1

1

Omufurura-Govanialongispicata

Mukuzanyena
Omumara
Mukuru
Ebihama
Omugyeje-Myricasalicifolia
Bwara
Omuzo
Obutumbwe
Omuna
Engomera
Omuremankobe
Runuka
Omwatibare
Omuhanga
Oruhigura
Muhinya
Orwamira
Akateke
Omutatemba
Omusisi
Omurwampora
Echuya
Obwungo
Ecururu
Ekyikumbabureme
Ekyirerabaana
Ekyishengura
Ekyiyunga
Entamwa
Esigara
Omubirizi
Omufurura
Omugyeshi
Omuhanga
Omumara
Omuna
Omurangara
Omutanga
Omwiha
Omwitanjoka
Oruhima
Orushwiga
Umukaka
Umunyanza
Umusambya
Umusindika

Mental illness

Meningitis/ Ekirarami
Witchcraft/ Demons/
Bad luck

Convulsion in children / ebiyaga

Anti vomit

Induce vomiting

Poisoning / mahano

Cough/ enkorora

Colic

Ulcers

Diarrhoea

Indigestion/ Kwijuraenda

Stomach pain/ Kuribwaomunda

Herbs

Worms in kids

Conditions

Worms general

ANNEX 3:
HERBS USED TO TREAT DIFFERENT CONDITIONS IN THE BWINDI AND ECHUYA COMMUNITIES. THE HERBS LISTED HERE ARE ONLY THOSE FOR WHICH A TREATABLE
CONDITION WAS ATTACHED BY THE INDICATED NUMBER OF RESPONDENTS.

1
1

1

1

1
1

2

1

1

1
1

1
3

2
2
1
2

1
1
2

1

1
1
1
1

1

1

1

1
2
1

1

2

2

1

1

9
3

1
1

3

1
1

1
2

1
1

4

3

2

1
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1
1
1

2
3

1
2

1

3
1
1

1

1

13

1
2

1

1

4
1

1
1

1
1
1

1
2

1
1

6
1

1

1

1

12

1

3

7

1

1
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Domestic animals

Snake bite

General body weakness

Malnourishment

Apetite

Hydrocele

erectile dysfunction/
Amani gekisheija

Kidney disease/
Esigo

Allergy/ Efumbi

Prevent Miscarriage

Morning sickness

Barrenness

PMS

Headache

Muscle strain/
sprain

Back pain

Arthritis/ Embasha

stroke
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About Nature Uganda

NatureUganda, the East Africa Natural History Society (EANHS) in Uganda, is
a membership, research and conservation organization established to undertake conservation actions using scientifically proven methods for the benefit
of the people and nature. It is the oldest membership organisation in Uganda,
having been founded (as EANHS) in 1909 as a scientific organization with the
primary aim of documenting the diversity of wildlife in East Africa.
By the mid-1990s, EANHS-Uganda had attracted many members and
broadened the scope of activities in scientific research, conservation action,
public awareness raising and advocacy. At this point it was realized that a
formal registration within Uganda would be necessary as a response to the
increasing activities. The Society was therefore registered as a non-profit,
independent national organization in 1995 with the operational name of NatureUganda – The East Africa Natural History Society. Her sister in Kenya is
NatureKenya – The East Africa Natural History Society.
NatureUganda has been the national Partner of BirdLife International since
1995, and the society’s programmes are based on the four well-established
pillars of BirdLife global strategy, namely Species, Sites, Habitats and
People.
NatureUganda’s mission is promoting the understanding, appreciation and
conservation of nature. In pursuing its mission NatureUganda strives to:
• Create a nature-friendly public
• Enhance knowledge of Uganda’s natural history
• Advocate for policies favorable to the environment
• Take action to conserve priority species, sites and habitats.
NatureUganda has its secretariat in Kampala- Naguru, and services its 2,000
members and supporters though branches in Gulu, Mbale, Busitema and
Mbarara.
Inspired by the original purpose of the East African Natural History Society to
document natural history of East Africa, NatureUganda’s work is hinged on
scientific information generated through well laid down research and monitoring programmes. Considering that 90% of Uganda’s GDP is derived from
Natural Resources (tourism, forestry, fisheries), biodiversity conservation is a
priority for the country. NatureUganda supports biodiversity protection and
economic development through its research, monitoring and conservation
programme, which provides quality scientific information mainly using birds
as indicators to support local and national governments to make informed
decisions. The support is provided through established partnerships with
government agencies including Uganda Wildlife Authority (UWA), National
Forestry Authority (NFA), National Environment Management Authority
(NEMA), Wetlands Management Department (WMD).
This report of “IUCN World Heritage Benefits Project; TESSA Assessment
at Bwindi Impenetrable National Park” is a culmination of this collaboration
effort to document the ecosystem services in Uganda.

