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Key lessons

Long-term follow-up is essential to support and assess the
environmental and socioeconomic outcomes of reforestation
activities and improved cookstove adoption.

Ongoing and ‘refresher’ training of actors to build and maintain
specific capacities is important, given the time needed for trees to
mature and the relatively short lifetime of a cookstove made with clay.

Indicators to monitor the durability and scalability of reforestation
initiatives are needed to ensure that when activities deviate from
the plan they can be corrected in time, and address the actors and
technological aspects.

International organizations that fund or implement such projects
should consider the views of the local communities and build a
framework that involves both men and women, as well as both host
and refugee communities.

This model from East Cameroon could be useful for scaling out to
other settlements, as it is based on an integrated landscape and value
chain approach.

Introduction
Woodfuel in the refugee-hosting Garoua
Boulailandscape, Cameroon

Sub-Saharan Africa hosts about 26% of the world’s refugee population,
estimated at over 26 million globally (UNHCR 2019). This number has
drastically increased since the 2000s due to sociopolitical crises in many
African countries such as in the Central Africa Republic (CAR), Nigeria
and Sudan/South Sudan, Somalia. These crises led to the displacement of
people fleeing war and violence to neighbouring countries (Crisp 2000).
In Eastern Cameroon, 304,000 refugees from the CAR now live within
organized settlements (30%) and within host communities (70%), with
over 60,000 people settled in Gado Badzéré village in the Garoua Boulai
Council area. As of May 2021, the municipality hosted 60,277 refugees:
27667 in Gado Badzéré and 32,610 within host communities (see figure).

Refugees in these locations have limited livelihood options. For their
daily cooking and heating needs, firewood is the most available resource,
while collecting and selling firewood also provide cash income. Because
refugees generally don't have access toland, firewood collectionis a source
of conflict with local communities. It is also unsustainable, as evidenced
by the increasing distances that refugees and hosting communities must
travel to collect fuel.

Garoua Boulailandscape.
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Garoua Boulai landscape is characterized by wooded savannas and is
situated in the transition zone between humid forest and savanna in
eastern Cameroon. The influx of refugees has led to rapid and extensive
land and soil degradation and deforestation in the landscape (Braun et
al. 2019; Maystadt et al. 2020). An area of about 50 km around the city of
GarouaBoulaiand Gado Badzéré village has been degraded. Between 2015
and 2019, the area covered by mature secondary forests within a radius of
10 km from the city decreased from 83% to 35%, largely replaced by grassy
savannas (12D, 2019) (see figure).
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Land use map showing an area of 5 km bordering both sides of the road from Gado Badzéré
to Garoua Boulaiin 2015 (A) and 2019 (B), revealing the extent of deforestation related to
fuelwood collection (I2D, 2019).

Many socioeconomic and ecological impacts associated with woodfuel
collection have been identified, including social conflict, soil erosion, and
biodiversity loss affecting both local and refugee community livelihoods
due to the multifunctional nature of the different land uses in this
landscape (World Bank 2010; Taylor and al. 2016; Schneiderheinze and
Liicke 2020). Generally, firewood is collected by local and refugee families
in the same area where they undertake activities such as farming and
pastoralism. While emergency assistance for refugees such as housing
and food supplies are usually provided, this has not always been the case
for energy or income-generating activities (Kibreab 1997; Lynch 2002).
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Assessing options for a more sustainable
wooclfuel value chain

One major challenge encountered during stakeholder involvement was
the lack of information and communication about woodfuel. The first
step was, therefore, to improve knowledge of woodfuel value chains in
the landscape. The methodology applied was based on an integrated
landscape approach, defined as “governance strategies that attempt
to reconcile multiple and conflicting land-use claims to harmonize the
needs of people and the environment and establish more sustainable and
equitable multifunctional landscapes” (Reed et al. 2020). This involved
conducting a scoping study of the woodfuel value chain and cross-border
trade, its stakeholders, humanitarian and environmental concerns, and
impacts.

CIFOR-ICRAF organized a regional workshop in Bertoua in 2019
to develop a consensus on the results of the scoping studies. Key
stakeholders within the landscape were invited, including government
agencies in charge of policies concerning the forest and environment
sectors, civil society, local administrative authorities, the mayor,
decentralized administrations, traditional authorities representing
their communities, United Nations agencies and international
organizations, local non-governmental organizations (NGOs), religious
authorities, and refugees. These stakeholders were subsequently
involved at all steps of the project to ensure efficiency in the options
developed for the benefit of host communities and refugees, as well as
to establish a framework for sustainable management of the woodfuel
value chain in a refugee-hosting area.

The co-development of a sustainable woodfuel management strategy
was built on existinginitiatives and collaborations between stakeholders.
It was an opportunity for open and constructive discussions between
stakeholders to identify knowledge gaps about woodfuel value chains
and, subsequently, to test various options. These consisted of a package
of activities, including reforestation of the landscape using fast-growing
tree species and trees that provide non-timber forest products (NTFPs)
and commercial fruits, as well as better end use of woodfuel using
improved cookstoves. This brief describes these activities; the outcomes
realized to date and those expected over the long term; and insights on
the sustainability, durability and scalability of the woodfuel value chain
in other locations.
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Restoring degracded areas through
agroforestry and land management

Because the scarcity of wood resources was creating difficulties for
locals and refugees in the Garoua Boulai landscape, the reforestation
of degraded areas was prioritized as an option to be tested. This was
implemented in partnership with APCRE (Action pour la Promotion et
la CREation), with CIFOR-ICRAF providing technical support. ACPRE’s
experience in the development of nurseries in the area allowed them to
build on links with local and refugee communities. Over 90,000 seedlings
were grown in local nurseries by APCRE between 2020 and 2021. About
60% of the trees were fast-growing woodfuel species such as Acacia
mangium (which is also nitrogen-rich and thus a good soil fertilizer),
while 40% were fruit trees such as avocado (Persea Americana), citrus
(Citrus limon), orange (Citrus sinensis), mandarin (Citrus reticulata),
guava (Psidium guajava), soursop (Annona muricata) and native
NTFP species, such as njangsang (Ricinodendron heudoletii) and safou
(Dacryodes edulis). These species were chosen by the beneficiaries for
their ability to contribute to food security, provide an additional source
of income through the sale of harvested fruits and nuts, and create an
incentive for producers to care for the trees planted in their fields. The
trees were treated with insecticides to boost growth and ward off attacks
from insects and nematodes.

As is often the case with reforestation, however, the challenge is
less about producing and planting seedlings than maintaining and
protecting them after planting. There was a 40% seedling mortality
rate due to the dry season arriving earlier than expected, bush fires
intentionally set by pastoralists, and grazing or trampling by stray
livestock. Enclosures were built to prevent damage by roaming animals.
The traditional and religious authorities were also in charge of raising
awareness within communities on how to take care of the trees in their
fields, as well as monitoring compliance with rules such as watering
young plants and protecting trees from fire and browsing by animals.
Local ownership and clear responsibilities are key to reforestation
success. Thus, the projectinvolved traditional and religious authorities
to ensure follow up and protection of the tree nurseries. However, this
was a challenge to verify due to the lack of follow up by communities,
especially due to the Covid-19 pandemic, which forced some people to
remain confined and away from their fields.

Equity in the distribution of seedlings is important to allow contributors
to benefit from the fruits (sometimes literally) of their investment.
To improve the long-term survival of the trees, seedlings were given
to individuals who worked in the nurseries and to members of the
community who owned land. Public agencies such as primary schools
also received seedlings, to raise awareness among children about the
importance of trees and the need to preserve forests.

Trainings on tree planting were given to beneficiaries (host communities
and refugees) in the different project sites. Promotion of the combination
of different fruit trees, such as fuelwood species with food-producing
trees, was inspired by proven techniques from other tropical countries
supporting multiple land and species uses (Torquebiau et al. 2002).
In this approach, both men and women volunteers were involved at
each step. In each of the five villages of Garoua Boulai: Nandoungué,
Gado Badzéré, Yoko Sire, Sabongarie and Bindiba, the support of local
government officials was sought. This was not only to bring them closer to
the engaged communities and increase ownership of the interventions,
but also for them to contribute in an exemplary way to demonstrations of
planting techniques at the official launch of the reforestation activities.
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Steps to successful reforestation

21 @)

Give refugees and host communities the opportunity to
make their own choices by selecting appropriate species
according to their needs and landscape context. Species
for woodfuel, logging and food security are recommended.

Identify the places and the areas where trees will be
planted in lands where community memibers practice
agriculture or have customary rights, as well as in commmunal
lands belonging to the state (with official documents).

Organize training on how to successfully manage
tree nurseries so that communities can autonomously
continue with tree nurseries after the end of the project
and capitalize on the knowledge to continue investing in
reforestation.

Install nurseries close to reforestation locations and
involve beneficiaries in regular monitoring of planted trees.

Include atleast three years of follow up of seedlings
after planting to ensure trees are protected from animals,
pastoralism and bush fires during that period.

How to reduce woocdfuel consumption
through improved cookstoves

As the adoption of improved cooking stoves has seen mixed results across
Sub-Saharan Africa, we opted for a combination of awareness campaigns,
and trainingand engagement with communities, religious leaders, and local
artisans to investigate the potential for introducing improved cookstoves.

Different improved cookstoves from around the world were presented
during awareness campaigns in 2019. Some are made with clay while others
are composed of metal, usually aluminium and iron. The project launched
training courses on the benefits of improved cooking stoves, including
demonstrations using a controlled cooking test, and production of the
models selected by beneficiaries began in 2020. The cooking test involved
three types of cookstoves (one made of clay, one of metal, and another made
of a combination of both). In addition, we use the traditional stove as a basis
for comparison, to better allow communities to compare the pros and cons.
One test was conducted per cookstove in three sub-groups/communities
(Bertoua, Mandjou, Sabongarie) involving about 15 people per sub-group
(seetable).

The controlled cooking test was used to demonstrate the functioning
of three improved cookstoves and to allow participants to assess their
performance compared to traditional stoves.
The indicators measured were:

= overall efficiency

= fuel consumption

* time to cook a specific meal

= applicability of the cookstoves to the local context

 user satisfaction

At the end of the test, all improved cookstoves were evaluated as more
efficient than the traditional three-stone method, which consumed on
average three times as much wood as the stoves made with clay, which
cooked meals slightly faster and with less smoke. Handling was easier and
safer with the fixed cookstoves, unlike with the traditional method that
required dexterity to balance the pots on the stones.. The models that were
chosen were those made with clay, because they best fit the communities’
expectations.
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Testing three improved cookstoves versus a traditional
‘three-stone’ method

Improved metal
stoves (using
charcoal) - IMS

Improved clay
stoves (using
firewood) -ICS

Improved semi-metallic
and clay stoves (using
charcoal) - IsMCS

Traditional
‘three-stone method?’
(TS)

Cooking time
(rice and soup
with meat)

1h 27 1h 24
1h15 1h 20
1h 25 1h 30’
1+ 0.3 kg of ch: I plus 0.4k
sote .arcoa s . 2.3+ 0.5 kg of firewood
of firewood
Less
N/A
appreciated (+) /

Mandjou 1h 26 1h 24

Gado Badzéré 1h 23’ 1h 18’

Garoua Boulai 1h 31 1h 20’

Average

quantity of

firewood/ .
07+ 0.6 kg of Charcoal 1.2 + 0.5 kg of firewood

charcoal used

per stove for

the test meal

Apbreciation Moderately Most

= appreciated (++) appreciated (+++)

IMS must be used with ICSis easier touse and
dry charcoal. The stove can be constructed

General .

. . is made of metal and from clay, cow dung and

impressions

must be purchased at the
market.

straw by anyone who has
learned the technique.

ISMCS, like IMS requires
dry charcoal, is made of clay
and metal, and can only be
purchased in a market.

TS requires only three stones.

This type of stove is widely used by

communities, but it releases large
amounts of smoke and carries the

risk of the pot falling into the fire if
not properly balanced on the stones.
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Both men and women took partin training to construct the improved clay
stove, from material preparation to mixing of the components, kneading
and moulding. However, the training was targeted to women, as they
are the main users of cookstoves and are most exposed to the many
health risks caused by smoke and fine particles released from woodfuel.
Seventy (70) women were trained as trainers in cookstove production.
By July 2022, women’s production of improved cookstoves far exceeded
the 20,000 stoves originally planned in the landscape intervention area.
As many of the communities had already received training on improved
cookstoves, our training differed from that of other organizations in
its approach, which included awareness campaigns, presentation of
an overview of existing model types, cooking tests and the invitation to
communities to express their preferences.

During the training, beneficiaries learned that by acquiring improved
cookstoves and adopting new techniques and practices, they could
reduce their spending on firewood, lessen the risks of travelling long
distances (often alone) for heavy loads of woodfuel, and lower their
exposure to large amounts of smoke from traditional cookstoves. This
‘business model allows more time for income-generating activities.

Buy-in from communities and families on the design and the use of
specific improved stoves was seen as key, as not all improved’ stoves
met the local requirements and preferences of community members.
The model of cookstove peferred by the women (both local and refugee),
was the ICS model that they could construct themselves by using locally
available clay, cow dung and straw materials. Two prototypes of the ICS
cookstoves model were produced by local artisans based on the model
presented during the awareness campaigns, which they adapted to local
preferences and materials.

Prototype of improved cookstove
made with locally available materials

Collected firewood in Gado Badzéré refugee camp.
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Leo Kortekaas

For refugees,

the challenge is
complicated by the
fact thatitis not
their land -in fact,
planting a tree may
be interpreted by
locals as a claim to
theirland:
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Key outcomes

Although it is too early to assess whether the project activities will have
positive and lasting environmental impacts, short- and medium-term
outcomes were assessed, particularly those relating to governance
structures that support longer-term positive impacts.

Institutional outcomes

One of the main challenges was to engage people from the community
(beneficiaries), explain the project to them, capture their interest, and
enlist them in the implementation of the activities. To reinforce social
cohesion, the project invested in ensuring that both local and refugee
communities were involved in the common activities. Although refugees
and host communities have received a lot of support from different
organizations in the past, most initiatives linked to improving their living
conditions and livelihoods did not demonstrate significant results beyond
the duration of the project, with few long-term behavioural changes.

There has been a lack of synergies among the actions of previous and
current initiatives, and communities showed ‘project fatigue’ as they did
not experience tangible benefits from the interventions. Community
members were not involved in the conceptualization of previous projects
and there was no visible capacity building. To inspire confidence, the GML
project created a solid and inclusive institutional framework that invited
all local stakeholders — from communal authorities to refugees to village
chiefs - to discuss and co-organize project activities.

While this framework represents an innovative outcome of the project, it
remains a new concept that requires all stakeholders involved to maintain
its inclusive nature and to adapt activities related to the community
livelihoods according to the evolving context.

Socioeconomic outcomes

For many decades the main source of income for rural populations
has been agriculture. However, given the tendency of farmers to clear
land through ‘slash and burn’ practices, agriculture is also a major
driver of deforestation and land degradation. The approach of involving
communities in tree nursery development, invitinglocal authorities to take
on a leadership role, and encouraging local communities and refugees to
work together was seen by the beneficiaries as a good way to strengthen
links between host and refugee communities.

Maintaining these socioeconomic outcomes and aligning them with
the environmental context in the landscape requires ongoing support
to all communities to reduce wood consumption. One way is to scale
up improved cookstoves at the household level. Other options include
addressing the efficiency of commercial and industrial users of woodfuel
(e.g., restaurants, bakeries, brick factories, etc.) and involving them in tree
and forest resource management.

This requires a careful process of establishing rules between host
communities and refugees about who can manage and use trees, based on
new agreements on land and tree ownership. Awareness-raising sessions
can help to communicate existing customary rules, and new models can
stipulate how trees can be planted, loaned, managed and used by refugees.
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Environmental outcomes

Environmental benefits were recognized from the nursery techniques
presented and adopted, the training on reforestation, and stakeholders’
recognition of the long-term benefits of agroforestry and support for land
tenure.

However, sustaining these outcomes requires follow-up after planting
and ongoing maintenance and management of the planted trees. This
includes weeding to reduce competition between trees with other
food crops (cassava, maize, peanuts, potatoes, etc.); fencing to reduce
consumption or damage by stray animals; and protection against or
preventionofbushfires.Traditionalauthoritiesalsosetuprulestokeep
pastoralists out of reforested areas. In the savanna ecosystem, bush
fires are common during the long dry season between mid-November
to mid-February. Both farmers and pastoralists are responsible for
setting fires, which are seen to provide natural fertilization through
ashes and stimulate fresh grass for cattle. The potential of using
different technologies to protect seedlings against bush fires, such
as the installation of hedges, as practiced in other areas (Diatta et
al. 2016; Dubiez et al. 2014), was not implemented in our project but
can be explored. Alternatives that take into account the context and
traditional behaviours of farmers and pastoralists with regard to fire
and various burning regimes could also be explored. These include
night paddocking and soil fertility improvement systems, land tillage,
alternative pasture, farming and fire management regimes (Erikson
2007 Tamou 2017) (see figure).

Agroforestry system
Governance
Social system Naturalsystem
Valueand ZH{-\G Above-and

neEekE belowground
interaction

Means and
assets

Soil condlitions

N

N

Ecosystem services

A holistic framework for refugee-hosting landscapes that includes sustainable management
of wood energy for energy and income generation (OQWUR, 2022)
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Lessons learned

* The scoping study enabled the identification of potential bottlenecks

to desired outcomes, allowing these to be addressed through the
involvement of stakeholders at all steps of the project. For example,
in the communities where tree planting is implemented, contacts
can be established with local administrators in charge of agriculture
and forestry to obtain technical advice on how to address plant
pest diseases. Any tree planting initiated by the council should take
advantage of the technical expertise of nearby villages that received
project training on nursery management and tree planting.

The project focused on minimizing the negative impacts of firewood
collection in the landscape of Garoua Boulai by launching agroforestry
and reforestation activities in the targeted villages. Communities
learned the main steps for successful nursery planning, adapted to the
farming calendar for each specific ecosystem to ensure the survival of
seedlings after planting.

Training on improved cookstoves refreshed knowledge from previous
initiatives. Although the technique of using clay to fabricate stoves
is well known, the quality of available clay remains a challenge.
The cooking test allowed a demonstration of how different models
use woodfuel; however, continued awareness-raising is needed to
demonstrate how improved cookstoves can save communities both
time and money.

* A strategic, inclusive multistakeholder consultative platform that

allows room for complementarity among different partners at various
stages of the implementation process is an essential institutional
structure to support sustainable woodfuel. Such structures need to
be able to adapt and respond to changing circumstances to provide a
basis for guiding and governing long-lasting positive socioeconomic
and environmental changes.

The integrated landscape approach and value chain model used in the
implementation of the project, involving multistakeholders at each
step, awareness campaigns and trainings, appears to be replicable
in other refugee sites, provided it is adapted to each specific context
and dynamics. However, such an approach requires a clear financing
mechanism, local state and non-state supports, and the involvement
of civil society to ensure that capacities and knowledge are built and
maintained for adoption and upscaling.
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Conclusions

Long-term follow-up is essential to support and assess the
environmental and socioeconomic outcomes of reforestation activities
and improved cookstove adoption. Also important is ongoing and
‘refresher’ training of actors to build and maintain specific capacities
in both caring for trees and use of the improved cookstoves. Fruit trees
take on average 5-7 years to produce fruit and need rigorous care for
the first three years after planting, and the lifetime of a cookstove made
with clay is estimated at two years (according to the trainers), and thus
requires regular renewal. Indicators to monitor the durability and
scalability of reforestation initiatives are also needed, to ensure that
when activities deviate from the plan they can be corrected in time by
those responsible for follow-up activities.

Actors should be made aware of and trained on key issues regarding
the woodfuel value chain in a specific landscape, as their insights and
recommendations are needed to identify bottlenecks and to adopt
proposed solutions. International organizations that fund or implement
such projects should consider the views of the local communities and
build a framework that involves all actors, including both host and
refugee communities. As there are many refugee settlements in East
Cameroon, the model used here could be useful for scaling out to other
settlements. As it is based on an integrated landscape and value chain
approach, this model implies the involvement of multiple stakeholders
at all steps, including awareness-raising campaigns and training. To
achieve longer-term outcomes, humanitarian and development actors
should work together for greater impact.

Taking a landscape-scale perspective, the options developed in this
project in Garoua Boulai aim to contribute over the long term to ensuring
a social and ecological balance in landscapes with vulnerable forest
areas, so that they are able to withstand pressure on resources and
contribute to sustainable woodfuel value chains.
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