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Preface and Acknowledgements
The heightened impacts of climate change in Nigeria and other developing countries, which
are likely to intensify in the coming years, have overwhelmed local and traditional
knowledge and technologies, leaving many people with inadequate information and little
means to deal with the challenges.  In addition, there are too few government policies and
strategies to address climate change impacts. To tackle these issues, the 'Building Nigeria's
Response to Climate Change' (BNRCC) project, was implemented between 2007 and 2011,
by the consortium of ICF Marbek and CUSO-VSO and by the Nigerian Environmental
Study/Action Team (NEST), with financial support from the Canadian International
Development Agency (CIDA).

The BNRCC project components included research and pilot projects, policy development,
communication and outreach as well as youth and gender initiatives. The research projects
involved community-level socio-economic and future climate scenario studies, while the
pilot projects engaged partners and communities in all of Nigeria's ecological zones.
Mainstreaming gender equality was integrated throughout all components, and
communications activities built awareness at all levels, from the communities to government
agencies. Lessons and knowledge generated from the project components fed into the
development of the National Adaptation Strategy and Plan of Action on Climate Change for
Nigeria (NASPA-CCN), which was prepared in partnership with the Special Climate Change
Unit (SCCU) of the Federal Ministry of Environment, and other partners. 

Publications that have emerged from the BNRCC Project include: the National Adaptation
Strategy and Plan of Action on Climate Change for Nigeria (NASPA-CCN); the Climate
Change Adaptation Strategy-Technical Report (CCASTR), which is a precursor to the
NASPA-CCN; Climate Change Scenarios for Nigeria: Understanding Biophysical Impacts;
Gender and Climate Change Adaptation: Tools for Community-level Action in Nigeria; and
Learning from Experience – Community-based Adaptation to Climate Change in Nigeria, a
practitioners' guide to climate change adaptation based on BNRCC's experience with pilot
projects in vulnerable communities. In addition, BNRCC produced two documentary films
on climate change in Nigeria: Water Runs Deep and In the Red Zone.  All publications and
films are available on-line at www.nigeriaclimatechange.org and www.nestinteractive.org.

Primary contributors to this document are BNRCC's partners who implemented the pilot
projects in 15 communities in all ecozones in Nigeria.  All seven partners were committed to
community-based adaptation and without their hard work these projects would not have
materialized.  In addition, we want to thank all participating community members in the 15
communities who dedicated their time, interest, materials and labour to make these pilot
projects a positive learning experience.  It is also important to acknowledge the
commitment to the projects by the Pilot Project Advisory Group (PPAG) members: Edwin
Usang (Chair), Justina Modupe Benson, Prof. Donatus Onu, Dr. Immaculata I. Nwokoro,
Rehab David, Prof. Chinedum Nwajiuba and the late Prof. Terry A. Olowu (former 1st Chair
of PPAG). Thank you also goes to Ricardo Ramirez and Maria Fernandez, from Canada,
who conducted the workshop on SAS tools, used by all project partners in the
communities. Finally, thanks to NEST staff who worked on these pilot projects including
John Ajigo, Ellen Woodley, Sam Ogallah, Emily Bullock and Prof. Chinedum Nwajiuba.

BNRCC appreciates the contributions and commitment by members of the Project Steering
Committee (PSC) and the Advisory Groups for the research, pilot projects and
communications activities.  All of these members served as volunteers.  Also deeply
appreciated are those people in the public and private sectors, including NGO
representatives, who assisted in various capacities during the five years of the BNRCC
project. All of these efforts – and sacrifices – and the resources expended will enhance
Nigeria's capacity to adapt to climate change and we expect they will be of benefit to
humanity.

BNRCC  is  pleased  to  publish  this  compendium  of  pilot  project  reports,  in  order  to
encourage  knowledge  sharing,  discussion  and  action  on  climate  change  adaptation.    While
BNRCC  has  edited  the  reports  for  publication,  in  all  cases  responsibility  for  the  content
rests  with  the  authors.
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Introduction The world’s climate is changing and changing fast, bringing about new threats and
opportunities. Climate change is defined by the Intergovernmental Panel on Climate
Change (IPCC) as a variation in the mean state of the climate, persisting for an extended
period of time (typically decades or longer). The United Nations Framework Convention
on Climate Change (UNFCCC) defines climate change as a change of climate which is
attributed directly or indirectly to human activity, that alters the composition of the global
atmosphere and which is in addition to natural climate variability observed over
comparable time periods.  In April 2007, the IPCC concluded that Africa is one of the
continents that is most vulnerable to climate change owing to “multiple stresses and low
adaptive capacity”, and despite the fact that some adaptation is taking place “this may
be insufficient for future changes in climate” (IPCC, 2007 p.8). 

In October 2011, Africa held its first conference on Climate Change and Development
(CCDA-1) in Addis Ababa, Ethiopia. In its draft outcome statement on climate resilience,
development and adaptation, the conference placed particular emphasis on key
livelihood sectors such as agriculture and water, and underscored the importance of
countries adopting climate-resilient development and adaptation measures. The
conference stressed the imperative for African countries to move along a development
pathway that emphasizes poverty reduction, economic growth and the enhancement of
human well-being, while increasing resilience to the physical impacts of climate change.

Nigeria is vulnerable to the impacts of climate change largely because approximately
70% of Nigerians are engaged in small holder rain-fed agriculture. The impact of climate
change is very visible in most communities in Nigeria, from the Sahel in the north to the
rainforest and coastal zone in the south. The high population coupled with high poverty
levels and rapid economic growth, are making huge demands on Nigeria's natural
resources. Climate change impacts compound existing pressures on these resources.
Drought in the north, for example, has led to poor crop yields, water scarcity and forced
migration.  In the south, sea level rise combind with increased storm surge has
contributed to coastal erosion; this has led to the displacement of people. The
vulnerability of major urban areas, including Lagos, Warri and Port Harcourt, has
increased.  Loss of biodiversity is now a common trend in all ecological zones of Nigeria
and this trend only makes natural resource-dependent communities more vulnerable.

This document is a compendium of reports on 15 community-based adaptation (CBA)
projects, implemented by seven partners as a part of the Building Nigeria's Response to
Climate Change (BNRCC) project.  These CBA projects, located in all ecozones in
Nigeria, from north to south, were pilot projects designed to address some of the
challenges of climate change indentified by the communities. Each of the seven reports
in this compendium, written by BNRCC's partners, outlines the project design,
methodology and outcomes, drawing heavily on lessons learned as well as the
experiences gained during the two years the projects took place. Each report also
describes how the communities were selected, what makes them vulnerable, what the
impacts of climate change are and what adaptation options the communities selected to
help them adapt to climate change.   

The pilot projects assisted in achieving the BNRCC goal of building informed responses
to climate change in Nigeria by enhancing capacity at the community, state and national
levels to implement effective adaptation strategies, policies and actions.

The BNRCC project facilitated the implementation of the projects while supporting the
seven pilot project partners in the execution of the interventions. The project partners
were selected through a competitive process with clear selection criteria, starting with an
Expression of Interest (EOI) and followed by the call for proposals.  

The selected partners, who were either an NGO or a University-based team, were then
trained on the use of Social Analysis System (SAS) tools. SAS uses a collaborative inquiry
methodology with tools for social engagement. SAS uses methods for effective inquiry,
action and learning to strengthen climate change adaptation at the community level.
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These tools facilitated community engagement in the proposed pilot projects so that
communities were able to share their perspectives and identify the climate change
adaptation options that best suited their needs. The project partners used the SAS tools
in the projects, not only because the tools are based on a fully participatory approach but
also because the tools help to ensure sustainability and ownership of the project by the
communities themselves.

The insights derived from the CBA projects are equally relevant to other development
initiatives. Most importantly, these are development initiatives that take cognizance of the
input of the beneficiaries themselves, which often take longer but produce lasting and
more meaningful outcome and impacts.

The BNRCC project partners implemented the following pilot projects in the 15 selected
communities in Nigeria:

Improving livelihoods and stabilizing sand dunes in two communities in the Sahel of
northeastern Nigeria. A team from the University of Maiduguri (UNIMAID) in Maiduguri
(northeast Nigeria) implemented pilot projects with the communities of Tosha (Yobe State)
and Sansan (Borno State). 

Strengthening community-based adaptation to climate change in the Sudan and
Guinea savanna ecozones of Nigeria. A team from Abubakar Tafawa Balewa University
(ATBU), in Bauchi (northeast Nigeria) implemented pilot projects with the communities of
Gorori (Jigawa State), Bursali and Billeri (Bauchi State).

Community-based climate change adaptation in two communities in Plateau State.
The Catholic Archdiocesan Rural and Urban Development Programme (CARUDEP), an
NGO based in Jos (central Nigeria) implemented pilot projects with the communities of
Kwaikong and Dashe (Plateau State).

Promoting climate change adaptation in two communities in the Guinea and
Savanna ecozones in Nigeria. Greenwatch Initiative, an NGO based in Makurdi, Benue
State (central Nigeria) implemented pilot projects with the communities of Daudu (Benue
State) and Falgore (Kano State).

Alternative livelihood options to promote community-based adaptation to climate
change in Nigeria's rainforest and derived savanna ecozones. Development in Nigeria
(DIN), an NGO based in Obudu and Calabar, Cross River State (southern Nigeria)
implemented the pilot project with the communities of Wula Ekumpo and Bebi IV (Cross
River State).

Alternative livelihood options to promote community-based adaptation to climate
change in Nigeria's rainforest and coastal ecozones of Cross River State. Coastal
Life Initiative (COLIN), an NGO based in Calabar, Cross River State, implemented pilot
projects with the communities of Esuk Idebe and Akwa Esuk Eyamba (Cross River State).

Alternative livelihood options as a means to promoting community-based adaptation
to climate change in rainforest zone of Nigeria. Centre for Education, Research &
Conservation of Primates and Nature (CERCOPAN), an NGO based in Calabar, Cross
River State, implemented pilot projects with the communities of Iko Esai and Agoi Ibami
(Cross River State).

While appreciable progress has been made in the execution of the CBA pilot projects in
the 15 communities in Nigeria, much more CBA work needs to be done in these and
other communities throughout Nigeria. It is hoped that what is learned from these pilot
projects will assist other CBA practitioners in Nigeria, in other parts of Africa, and
elsewhere to work effectively with vulnerable communities to facilitate adaptation to
climate change impacts and to generate greater awareness among the public and policy
makers concerning of these impacts.  

Samson Samuel Ogallah, NEST

For an analysis of the BNRCC experience with community-based pilot projects in climate
change adaptation and a review of lessons learned, please see the companion
document: ‘Learning  from  Experience:  Community-bbased  Adaptation  to  Climate  Change
in  Nigeria’, published by the BNRCC project and available at the BNRCC website:
www.nigeriaclimatechange.org.
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Use of Agroforestry Strategies to
Rehabilitate Sand Dunes and Improve
Livelihoods of Rural Communities in the
Nigerian Sahel
Department of Forestry and Wildlife, Faculty of Agriculture,
University of Maiduguri (UNIMAID), Maiduguri, Nigeria. 
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Executive
Summary

Since the severe drought of the early 1970s, desertification has remained one of the most
pressing environmental problems facing the Nigerian Sahel region, made worse by
destructive land use practices. Desertification contributes to resource scarcity and thus
lowers the quality of life for communities in the Sahel. As part of the solution to the
problem, a pilot project was undertaken involving two rural communities at Tosha in Yobe
State and Sansan in Borno State that are highly vulnerable to climate change. This two-
year pilot project was a part of the Building Nigeria's Response to Climate Change
(BNRCC) project. The purpose of the pilot project was to develop sustainable resource
management strategies that will reduce the effects of water scarcity, lack of food and
fodder, scarcity of forest products, accelerated soil erosion, air pollution, and increased
environmental pests and diseases, thereby helping to build the resilience of these
communities to climate change.

Seven interventions to address the problems were determined and prioritized using
Social Analysis Systems (SAS) tools to ensure adequate participation by all relevant
stake-holders, including women, men, and the youth. The interventions included:

1. Underground water harvesting;

2. Improvement of food production and processing;

3. Improvement of fodder production; 

4. Control of environmental health hazards;

5. Erosion control and sand dune rehabilitation; 

6. Use of biogas as alternative to fuel wood energy; and 

7. Domestication of wood production. 

Project implementation committees (PICs) made up of local volunteer women, men, and
youth helped to implement and monitor the field component of each intervention to
ensure ownership, adequate utilization of indigenous knowledge and sustainability.

The underground water harvesting project addressed the problems of scarcity of water
and productive land. It was designed for two of the dry oases at Tosha, and involved the
harvesting of underground water through the sinking of boreholes for dry season
irrigation.  Results indicate that the boreholes provided a reliable source of water for
irrigation and dry season crops were successfully grown. The boreholes were also a
popular source of water for livestock and domestic purposes. Each of the boreholes
provided water to over 800 heads of cattle per day during the dry season when water
supply was most critical.

The intervention to improve food and fodder production was designed to promote food
security especially under insufficient rainfall. Improved varieties of cowpea, sorghum,
millet, groundnuts, maize, and rice were introduced, which were early maturing, drought
resistant, high yielding, resistant to pests and diseases, and also acceptable to the
communities. The approach to improve livestock feed production also involved the
introduction of improved seed varieties, but this project needs more time to be tested and
for more conclusive results to be obtained. Encouraging farmers to diversify their
domestic food sources by domesticating resilient wild food tree species of high traditional
value was another successful strategy adopted by the pilot project. The third approach to
food security was the introduction of two mechanical milling machines to the women at
Sansan, in order to reduce their workload and improve their productivity.

To improve health and ensure a happy and productive society, the control of
environmental health hazards intervention involved educating women, youth, and men on
simple hygienic living, followed by distribution of sanitary supplies, such as simple cloth
water filters, to over 200 volunteer households. 

Land degradation in the Sahel results in the exposure of soils to wind and causes the
encroachment of sand dunes onto farmlands and settlements. The intervention for
erosion control and sand dune rehabilitation was designed to address this issue. The
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multi-purpose tree, Prosopis juliflora was chosen by the people of Tosha and Sansan as
the most acceptable species to plant on the dunes for stabilization, as this tree also
provides a source of wood, food, and livestock feed. In August 2010, over 15,000
seedlings of the species were planted on over 60 hectares (ha) of sand dunes by the
highly mobilized and motivated people of Tosha and Sansan. The timing for planting and
establishment was good and a rate of over 90% tree survival was recorded after two
months.

Two interventions, the introduction of biogas and the domestication of wood production,
directly addressed the problem of domestic energy availability, and indirectly contributed
to environmental conservation. Ten biogas units were fabricated locally and introduced to
volunteer users at Tosha and Sansan to reduce the demand for fuel wood resources that
are very scarce in the region. While these units are still in the testing stage, there are
indications that they have the potential to provide useful alternative sources of domestic
energy that will reduce pressure on land and reduce the labour load on women who
currently walk long distances to collect firewood. 

In general, despite the short duration of the BNRCC pilot project, there was excellent
progress on improving the resource base for the two communities, Tosha and Sansan, so
as to increase their resilience to the impacts of climate change. To sustain the
achievements made thus far, it is necessary to support the current efforts for a period of
years. Given the limited budget and time frame, alternative ways to sustain the projects
will have to be found.



The BNRCC project, titled: Use of agroforestry strategies to rehabilitate sand dunes and
improve livelihoods of rural communities in the Nigerian Sahel, was implemented by a
team at the Department of Forestry and Wildlife, Faculty of Agriculture, University of
Maiduguri (UNIMAID). The two communities involved in the pilot project are located in the
semi-arid region of Nigeria lies within latitudes 120 N and 140 N and longitudes 4oE and
12oE. The area is characterized by erratic and low annual rainfall, which varies from about
250 millimetres (mm) in the extreme north to 750 mm further south.  Vegetation is sparse
with low primary productivity and the area is vulnerable to climatic impacts and ecological
degradation by human land use. Thus despite being the largest grain and livestock
producing area of the country, the zone is regarded as the focus of humanity's greatest
gamble with nature. In years of good and copious rainfall, the region can support
bountiful crops yields and healthy livestock herds. Conversely, in periods of poor rainfall,
there is increased pressure on the natural resources, which in times of severe and
persistent drought may set the stage for more permanent ecological damage to the
already fragile ecosystems. 

Since the severe drought of the early 1970s, desertification has remained one of the most
pressing environmental issues. The problem is particularly severe in the more northerly
Sahel region (Figure 1), where ecosystem degradation from the effects of climate change
and human activities can culminate in the formation of highly unproductive mobile sand
fields and sand dunes.  Located in the transition zone between the more arid Sahara
Desert in the north and the less arid Sudan savanna in the south, the area is prone to
both cyclical and continuous severe climate change. When coupled with the over-
exploitation of land such as over-cultivation, over-grazing, and deforestation, climate
change results in the spread of desert conditions, a process referred to as desertification.
Desertification is characterized by increased aridity, decreased primary productivity of
crops and natural resources, accelerated wind erosion, and formation of sand fields and
sand dunes. The rural communities inhabiting the area are largely subsistence farmers
with a dependence on natural forests and the oases for their livelihoods (Plate 1 and 2).
Desertification greatly affects their quality of life by contributing to resource scarcity. To
avoid migration under such conditions, the communities have to cope and adapt to water
scarcity, lack of food and fodder, scarcity of forest products, accelerated soil erosion, air
pollution, and increased effects of environmental pests and diseases.

Background
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Figure 1. Tosha and Sansan communities in the Nigerian Sahel

Plate 1 Natural upland
vegetation

Plate 2 A normal productive
oasis
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Justification and Scope of the Project
Adaptation to climate change impacts implies adjustments in ecological, social, and
economic systems.  Climate change adaptation is a risk management strategy based on
current and anticipated experiences. It requires a planned response well in advance of
the envisaged impacts, by developing affordable and effective strategies that will ensure
availability and sustainability of the resources.  The capacity and willingness of the local
communities to employ such strategies to increase their resilience is also necessary.
Increasing the quality and availability of the resources that will improve the quality of life
and reduce the impacts of climate change as envisaged by the current pilot project was
therefore considered a very important adaptation strategy.

This pilot project involved two highly vulnerable rural communities at Tosha in Yobe State
and Sansan in Borno State (Figure 1). The goal was to assist communities in the Sahel
region of Nigeria to develop their sustainable resource base to enable them adapt to the
present and future effects of climate change. 

Tosha is a community of approximately 5000 people located north of the town of Geidam,
at latitude 13°13'46.5”N and longitude 11°50'10.7”E. Tosha is on the eastern end of the
Manga grassland, in Yunusari Local Government Area (LGA) of Yobe State, and is close
to the border with Niger Republic. The original inhabitants, numbering approximately 10
households, migrated to the present site about 70 years ago, from the settlement of
Wanganga.  Migration of the predominantly crop-farming and livestock-rearing inhabitants
became necessary due to increased pressure and conflicts over dwindling natural
resources, especially water, from the oases.

Originally there were about 13 oases around Tosha, richly endowed with fertile soil and
commercially valuable potash, coupled with a fertile upland area that was well forested
with luxuriant grasses.  Tosha provided the early inhabitants with enough resources for a
comfortable livelihood.  However things started going noticeably wrong after the 1972
Sahel drought. By 1980, the environmental degradation process had already started,
manifested by the appearance of prominent sand dunes on the northeastern side of the
village. 

Presently, the village is surrounded by ranges of very tall and aggressive mobile sand
dunes that have destroyed farmlands, grazing lands and are threatening to overrun the
settlement. The dunes have already blocked all access routes except one entrance at the
southern end of the community.  Plates 3 and 4 show parts of Tosha viewed from one of
the invading sand dunes. While the dunes expanded, the oases resources continued to
shrink. Out of the initial 13 prosperous oasis, only 7 are still productive, the remaining 6
have largely become unproductive, having dried and silted up. 

The community of Sansan is smaller, with approximately 400 people, located southeast of
Tosha, about 2 kilometers south of Damasak, on latitude 13° 07' 24.88”N and longitude
12° 33' 42.33”E, in Mobar LGA of Borno State. The inhabitants of Sansan are
predominantly farmers.  They migrated to their present site from around Kukawa about 
50 years ago. One of the main attractions of Sansan was the proximity of the Yobe River
and the promise of farming along the floodplains. Dry season irrigated vegetable
gardening is still one of the main occupations, along with rain-fed farming of rice, millet,
and beans. Livestock-keeping is the second most important livelihood.  Upland farm
yields have gradually decreased over the years as sand dune formation became
prominent about 40 years ago. The dunes increased only gradually until about 10 years
ago when the rate of increase accelerated to its present level.  They now encroach on
farmlands near Sansan and also threaten the main access road to Damasak.

Sansan suffers fewer climate change impacts than Tosha. It is not as remote, as it is
located on a main road. Also, there are fewer and smaller dunes than at Tosha. There are
also alternative sources of livelihood at Sansan, especially with the presence of the Yobe
River. 

The choice of these two 'sand dune' communities was based on the opportunities that
they present for the development of promising climate change adaptation options. It is
hoped that these options will help solve problems of water scarcity, lack of food and
fodder, scarcity of forest products, accelerated soil erosion, air pollution, and increased
effects of environmental pests and diseases, so as to improve availability of resources for
sustainable livelihoods.

Plate 3 Dunes surrounding
farmland near Tosha

Plate 4 Tosha homestead
threatened by dunes



The project aims to assist 'sand dune' communities in the Sahel region of Nigeria to
develop the capacity for adapting to both present and future climate changes. 

The objectives include:

To obtain baseline information to guide interventions in the communities;

To sensitize the communities to the impacts of climate change so they acquire the
capacity to adapt to the effects of climate change; and

To test adaptation options to increase resilience to climate change impacts, by
improving livelihoods

The project was approved late and due to logistical delays, the funds became available in
the last week of November 2009.  Field work started in the first week of December 2009
with the use of Social Analysis Systems (SAS) tools to engage community members in
the project and ensure participation by all relevant stake-holders, including men, women
and youth. Participatory activities were undertaken for:

1. Sensitization of communities about the project 

2. Community situation analysis

3. Community needs assessment

4. Building institutional capacity for sustainability

5. Linking closely to state level institutions and resources for support

6. Adaptation options

Sensitization of Communities
Project success depended on the understanding and commitment of the various
communities and stakeholders involved. Therefore, the first phase involved mobilization of
the two communities and stake holders for their effective participation. Working through
identified existing power structures and communication channels, the communities were
approached with the objectives to:

Establish familiarity and build relationships;

Create confidence between project staff, lines of authority, major stakeholders, and
the general community;

Create awareness and improve community evaluation and understanding of climate
change issues; and

Establish the need for immediate action among community members

After the usual protocols within the University of Maiduguri, the UNIMAID partners called
on the various State Government Authorities through their respective Honorable
Commissioners for Local Government and Chieftaincy Affairs, to inform them and solicit
their support for the BNRCC project. After an excellent reception in both states, the
Honorable Commissioners demonstrated their support by introducing and recommending
the project to the Local Government Authorities for their acceptance and support. 

The LGAs, together with the Village Heads, quickly mobilized their respective community
members who came out in large numbers to receive and support the project. The
introduction of the project to the communities was followed by lively discussions and
familiarization on a wide range of issues relating to both personal and climate change
issues. To gain practical experience and further appreciate the environmental problems
and potentials of the communities, familiarization tours of the villages and their facilities
were undertaken before further sensitization.  

Community Situation Analysis
The aim of the community situation analysis was to obtain baseline information about the
existing situation to guide further decisions and also form the basis for evaluation of
project performance.  It was a community-driven assessment of the community's
structure and functions, with specific aims to:

Identify various stakeholders, including their relationships and roles;

Identify existing livelihood resources and their distribution in time and space;

Understand levels of resource control and accessibility to different stakeholders;
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Identify resources most vulnerable to climate change; and

Identify, assess, and integrate existing indigenous knowledge as well as gender-
sensitive information on climate change issues.

Through formal and informal discussions with the various groups in the communities, a
list of stakeholders was compiled. The next stage involved a closer examination of their
relationships and roles in the community, using SAS stakeholder analysis and
configuration tools.  In order to obtain a clearer understanding of the existing livelihood
resources and their distribution in time and space, community members were engaged in
the mapping of their resources. The resource maps involving both male and female
members of the community at both Tosha and Sansan villages were obtained, examined,
and discussed. 

Community Needs Assessment
The objective of the needs assessment was to obtain information that would facilitate the
choice and prioritization of the adaptation options to enable the community to adapt to
climate change impacts. Water scarcity, low productivity of food and fodder crops, fuel
wood scarcity, accelerated wind erosion, and increased environmental health hazards
from poor water quality and air pollution were identified as some of the common impacts
of climate change in the Sahel region. 

The assessment involved having several meetings with the stakeholders to evaluate their
highest priority needs, based largely on experiences gained from the community situation
analyses. Equal opportunities were given to both the privileged and the less privileged
groups, such as women and children, to have input. The information obtained from the
different sources was analyzed, harmonized, validated, and used to guide prioritization of
project interventions. The SAS timeline-force-field analysis tool was utilized so that
community members could reflect on the history of climate change impacts and how they
responded to them.  

Building Institutional Capacity for Sustainability
To ensure project sustainability, each adaptation option was implemented by a committee
made up of members of the community and chaired by a community member.
Membership on the committees was voluntary and based largely on personal interest in
the particular adaptation option being tested.  The UNIMAID partners ensured that the
committees had a gender balance, and that each committee was provided with the
relevant knowledge and skills required to manage the intervention and report regularly to
the other stakeholders. Thus, community members participating in each intervention had
a forum to discuss their experiences and review progress.

Linking to State level Institutions and Resources for Support
Rural development, as conceived by the UNIMAID partners, is a primary responsibility of
the communities and governments. As major stakeholders, the relevant arms of the
government were involved at every stage of the project, to ensure a better understanding
and the provision of additional support, whenever necessary. Representatives of the
relevant arms of government also worked closely with the project team in order to
facilitate better understanding and commitment.

The aim of the adaptation options explored through this pilot project was to improve
livelihoods by developing some of promising adaptation strategies to help solve the
common problems such as water scarcity, lack of food and fodder, scarcity of fuel wood
and other forest products, accelerated soil erosion, environmental pollution, and
increased effects of pests and diseases.

Using information from the participatory community entry processes involving
sensitization, situation analysis, and needs assessment, the interventions to address the
identified problems were formulated and prioritized as follows:

1. Underground water harvesting from dried oases;

2. Improvement of food production;

3. Improvement of fodder production;

4. Control of environmental health hazards; 

5. Erosion control and sand dune rehabilitation; 
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6. Use of biogas as alternative to fuel wood energy; and 

7. Domestication of wood production

While underground water harvesting addressed the problems of water scarcity,
improvement of food and fodder production insured against hunger and increased
availability of income to reduce poverty and improve livelihoods.  To improve health and
ensure a happy and productive society, the control of environmental health hazards
intervention (training on simple water purification) was undertaken. The major
environmental problem of land degradation, resulting in exposure to wind erosion, as
indicated by mobile sand dunes, was addressed by the erosion control and sand dune
rehabilitation intervention. The use of both biogas and domestication of wood production
directly tackled the problem of domestic energy availability and indirectly contributed to
the environmental conservation processes.

The field implementation of each intervention was done through project implementation
committee (PICs) made up of local volunteer men, women, and children.  The PICs were
set up at the start of every intervention and they worked closely with the project team
throughout the period of the pilot project.

Water Harvesting from Dried Oases
Water is one of the most critical resources that effects the severity of climate change
impacts in the Sahel. The erratic short duration rainfall often comes in heavy downpours
and wastefully drains off into natural depressions, infiltrating into the sandy soil while the
remaining evaporates in the dry air.  During the initial stages of engaging the community
of Tosha, the community expressed a strong desire to revive some of their six dried oases
by harvesting underground water for uses such as dry season irrigation, livestock
watering and domestic consumption.  The UNIMAID project team responded to this
community-identified need to revive the productivity of the oases by facilitating the
implementation of the adaptation option of harvesting their underground water for
irrigation, livestock consumption, and domestic use through the provision of a boreholes
and water pump in two oases. 

Improvement of Food Production
The level of food production in the Sahel is largely dependent on the amount and
duration of rainfall. A good harvest can only be obtained when enough rainfall occurs
over a long enough period for crops to mature. In bad years, when one or both of those
conditions do not occur, crops fail to mature, resulting in food scarcity and sometimes
famine.

In Tosha and Sansan, some of the major food production challenges included the
prevalence of drought, accelerated soil erosion, poor soils, prevalence of pests and
diseases resulting in poor yields. Their isolation and unsustainable livelihoods have made
it difficult for the community members to have access to information on new farming
techniques and food processing facilities. The food improvement intervention was
undertaken in order to stimulate and empower the communities to increase food
production so as to eliminate hunger and generate more income to reduce poverty and
the impacts of climate change.  

The pilot project approached the problem in three main ways: 

the first approach promoted or introduced early-maturing and drought-resistant crop
varieties that were adaptable to the region and acceptable to the communities; 

the second approach involved diversification of domestic food sources by
domesticating some of the more resilient wild food trees and growing them in
properly managed home compounds. The feasibility of this option was supported
by the current local traditional practice of turning to naturally growing trees for food,
in the form of fruits, seeds, and leaves, during periods of food scarcity.  

the third approach involved the provision of a milling machine for the women at
Sansan to reduce their current burden of having to travel long distances to grind
their grain.  

Adaptation
Options
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Improvement of Fodder Production and Preservation
Livestock-rearing is one of the major traditional occupations of the Fulani, Kanuri and
Hausa people of the Sahel. Under poor climatic conditions, the amount of forage
becomes considerably limited. Annual grasses become completely consumed by
livestock, wildlife, and termites, leaving a few wild-y growing, resilient perennial species,
which also eventually give in to increased pressure. The situation is further exacerbated
by a lack of proper pasture preservation practices that would ensure harvesting of excess
production during boom periods for use during lean periods.  

Therefore, the aim of this intervention was to enable the communities to establish and
manage their own fodder production on farms, instead of depending entirely on wild
fodder sources. Ten improved fodder demonstration plots were supported in the two
selected communities. The knowledge and habit of harvesting and storing fodder for
future use was also imparted through practical training, participatory actions and
demonstrations.

Control of Environmental Health Hazards
Stagnant and poor water quality as well as heavily polluted air by fine dust particles
present major environmental health hazards to many communities in the Sahel, especially
those living near mobile dunes. Stagnant water in depressions provides a location for
mosquitoes and other agents of water borne diseases to breed.  While people have
generally learned to cope with a dusty environment in their manner of dressing and by
covering their noses, they have failed to develop similar adaptation measures for water-
related health hazards. It is common to find both humans and livestock, drinking from the
same exposed water sources, without any water purification. 

Therefore, the aim of this intervention was to educate the communities on the dangers of
unhealthy practices and the merits of simple hygiene. This was done by demonstrating
methods of simple and affordable water purification through such means as cloth filters
were introduced.  It was backed by a public campaign on the importance of simple
hygienic practices.  The entire population of both Tosha and Sansan, with a total
estimated population of about 5,400 people, was targeted.

Erosion Control and Sand Dune Rehabilitation
Excessive water and wind erosion is a common feature in the Sahel. Water erosion from
the violent short rainfall produces gullies on the bare soil surface and wind erosion
pollutes the atmosphere with fine soil particles bydragging and heaping heavier particles
into sand fields and sand dunes. To solve this problem, the aim of this intervention was to
establish and maintain a more continuous cover of resilient trees on the dune sites,  with
eventual phasing-in of crops and fodder if possible (although this would be beyond the
time frame of the pilot project).  

Through discussions with the relevant land-using stakeholders, the choice of particular
species, most vulnerable dune sites, and method for planting the trees was determined.
Priority was given to locally-adapted species that are socially and economically
acceptable.  Planting on the dunes involved the use of agroforestry techniques, meaning
that the species used had many uses: providing continuous cover, restoring nutrients to
the soil and producing multiple products such as food, wood and fodder.  The tree
planting campaign was an important event in the community and it involved volunteer
participation by most community members.

Use of Biogas as Alternative to Fuel Wood Energy
Biogas energy, which can be used as an alternative form of energy for domestic
purposes, is produced by processing plant and animal waste. In communities with
livestock, there is ready access to the raw materials required for cheap and easy biogas
production.  This form of energy production reduces the pressure on forests from wood
extraction and allows for restoration of these degraded ecosystems.  Demonstrations on
the construction and use of biogas units was given to 10 selected volunteer households,
with the aim being to test the potential of biogas technology as an alternate source of
domestic energy.



Domestication of Wood Production
Wood is the most important source of domestic energy and construction material in these
remote areas of the Sahel, as it is in most of rural Nigeria.  Currently, the rapidly
increasing demand for wood by the communities depends almost entirely on a dwindling
supply of wild trees. The region has had such extensive deforestation that fuel wood is
very scarce.  One of the main reasons that led to the current wood scarcity is a lack of
ownership over forest resources leading to a lack of incentive to conserve. The pilot
project addressed this problem by training the communities on simple techniques for
growing trees and encouraging them to grow and own trees through strategies such as
household tree-planting campaigns.  Women and children were engaged to raise potted
tree seedlings from backyard nurseries, using some of the domestic water for irrigation,
farmyard manure as fertilizers, and polyethylene pots from urban waste. The seedlings
were then used for individual household planting. 

Sensitization of Communities
The first phase of the pilot project involved mobilization of the two communities, Tosha
and Sansan, as well as other stakeholders to build commitment, ensure understanding,
and promote effective participation. There were lively discussions and interactions on a
wide range of issues including both personal and climate change issue following the
project introduction. This confirmed that there was overwhelming interest in and
acceptance of the project by the community. To gain practical experience and further
appreciate the environmental problems and potentials of the communities, familiarization
tours of the villages and facilities were undertaken before further sensitization.
Information from these tours was the basis for the exercise that required people to reflect
on the history of climate change impacts that have affected them. These results are
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Table 1 Results summary of the Timeline/Force-field analysis in Tosha

Date

40 yrs ago

1979

Event

Severe winds

Impacts

Soil erosion
Forests began to disappear

Coping/Adaptation

Use of alternative land

Severe drought

Severe windstorms

Severe sandstorms

Drought
Locust outbreak

Severe winds

Severe windstorms

Heavy rainfall

Heavy rainfall

Crop failure
Lack of fodder
Loss of livestock

Soil erosion
Formation of sand dunes

Soil erosion
Dunes movement towards village

Loss of soil fertility
Poor harvest
Disease outbreak

Crop failure
Destruction of crops and fodder
Food/Fodder shortages

Wind erosion
Dunes advancement on village
Destruction of houses

Destruction of farms
Food/Feed shortages/expensive

Flooding of oasis
Destruction of homes
Poor crop yields from oasis

Destruction of crops & potash by
pests and flooding of oasis

1980

1984

1989

1999

2000

2004

2007/2008

2009

Reliance on previous harvest
Livestock migration

Borehole drilled
Tree planting initiated

Use of animal waste fertilizers
Support from the Ministry & Cattle
Rearers Association

Early maturing crops introduction
Use of pesticides

Local migration from affected sites

Replanting of the failed fields

Dependence on upland farms

Dependence on upland farms
Chemical control of pests



Table 2 Results summary of the Timeline/Force-field analysis in Sansan

Table 3 List of stakeholders of the pilot project in Tosha and Sansan

Date

1979

Event

Drought

Impacts

Scarcity of fodder
Loss of soil fertility
Formation of sand dunes

Coping/Adaptation

Relocation of farmlands
Tree planting campaign by
Government
Construction of well

Relocation of farmlandsSevere wind

Severe sandstorm

Drought

Locust invasion

Flooding
Quillia birds infestation

Pest/birds invasion

Pests invasion

Dune movement
Destruction of farmlands

1980

1984

1986

1989

1999

2004/2005

2009

Use of animal waste as pesticides

Relief from irrigated farming

Use of pest control chemicals

Scare birds from crops

Relief from irrigated farming

Increased rainfall
Increased crops/pasture yields
Outbreak of pests

Food shortages
Loss of livestock

Poor harvest

Poor harvest

Poor harvest

Food  shortages 

In order to obtain a clearer understanding of the existing livelihood resources and their
distribution in time and space, community members were engaged in the mapping of
their resources. The resource maps made by both male and female members of the
community at both Tosha and Sansan villages are shown in Plate 5. 

The community members were very enthusiastic about participating and produced
excellent maps which demonstrated their knowledge of their environment as well as their
ability to understand innovations and quickly take control of events when properly
sensitized and mobilized.

Through formal and informal discussions with the various groups in the communities
(Plate 6), the list of stakeholders was compiled, which is presented in Table 3. As the list
of stakeholders from Tosha and Sansan were similar, they were merged to form one list.
The next stage involved closer examination of the relationships and roles the stakeholders
have in the communities, using stake-holder analysis and configuration tools of the Social
Analyses Systems.

Plate 5 Resource maps for
Tosha (left) and Sansan (right)

Plate 6 A meeting with the
women's group in Sansan

Community Members
Traditional Rulers 
Religious Leaders 
Farmers
Pastoralists/Hamada 
Wood collectors 
Transporters 
Potash miners 
Traders
Hunters 
Butchers 
Artisans 
Visitors
Men, Women and Children
Students (Almajirai)

Government
Civil Servants 
Security Agents 
Forestry Dept. 
Livestock Dept. 
Agricultural Dept. 
Water Supply Dept. 
Health Dept. 
Rural Development Dept.
Local Government 
Federal Government 

State Government

Other
Other Organizations
BNRCC
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Discussions that followed the resource mapping identified land, water, and other
environmental resources as very vulnerable to climate change, some of which have
already been destroyed. Approximately 6 out of the original 13 oases have dried and
silted up and large areas of agricultural land have been taken over by unproductive
mobile sand dunes.

The discussions also indicated that all of the natural resources of the area belong to the
Village Head, who holds them in trust for the community and ensures that every member
has access to them whenever he or she needs it. This means that the destruction of one
resource, such as the drying up of an oasis, affects every member of the community
because the remaining resources have to accommodate those that have lost their own.
Having been used to solving problems in a communal manner, it was possible to
mobilize the community to execute such common projects as the tree planting campaign
for example. 

Community Needs Assessment
Information from the community situation analysis largely confirmed the relevance of most
of the proposed interventions with some modifications. A combination of tools used, such
as options domain, impact/feasibility analysis, and interactions with the various
stakeholders including women and children, led to further modifications and ranking of
the interventions. 

At both Tosha and Sansan for example, the issue of drinking water is primarily to do with
the quality of the water, not the quantity.  Water is available in some of the oases and
wells but the quality needs to be improved for human consumption. The intervention to
recover some of the six dry oases by harvesting sub-surface water for irrigation was
specifically requested by the people of Tosha instead of the construction of a reservoir
('surface dam'). The proposed construction of a surface dam in the areas was also
invalidated by the lack of clay-based depressions at Tosha to retain the water.  The
provision of grain milling machines was a priority by the women at Sansan to reduce the
long travel time to neighbouring Damasak to process their grain.  Also, based on the
observed power structure within the communities, the planned formation of village level
implementation committees at the beginning of the project was modified so that
individual committees were formed instead, to better accommodate power relationships
and involve all relevant stake holders. 

Water Harvesting From Dry Oases

Choice of Site

The intention of the project initially was to select only one dry oasis and provide two
irrigation boreholes. The community rejected this option preferring to have the two
boreholes in two oases located at Ndarwa and Karamba.  Ndarwa (Plate 7) is a dry oasis
that has been reduced to a small size of about 1 hectare, located south of Tosha (latitude
13o 11' 18.2"N and longitude 11o 50'58.0"E). The oasis was dry and almost completely
covered by sand deposits. The only evidence of the once lush environment is the
presence of afew date palms in a shallow depression, and two dry, collapsed, hand dug
wells, used for livestock watering during the early part of the dry season.

Karamba (Plate 8) is a larger and a more recently dried oasis of about 5 hectares,
located further south of Ndarwa (latitude 13o 13' 06.2"N and longitude 11o 50' 24.2"E). It
has a relatively large central depression which still retains some water during the wet
season but quickly dries up at the beginning of the dry season.  A large stand of date
and dum palms remain on the periphery of the central depression, but both the
vegetation and the depression, are under threat from rapidly advancing sand dunes. 

Water Harvesting

The presence of productive oases is the main factor determining the location of human
settlements in the heart of the Sahel region. The resources of the oases provide the major
support system for human and livestock populations. As a result of their strategic
importance, the oases and land resources at Tosha are centrally controlled by the
'Lawan', the Village Head, who holds them in trust for the people, and shares them out to
all deserving members of the community.

The project involved digging two boreholes with 3.5 horsepower pumps and 100 metres
in length of water hose for irrigation (Plate 9 and10).  Results show that the boreholes
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Plate 7 Remains of Ndarwa dry
oasis

Plate 8 Remains of Karamba dry
oasis



provided excellent water quantity and quality for irrigation, livestock watering and
domestic purposes. While difficult to measure impact due to the short duration of the
project, there was a very large turnout of livestock and pastoralists at the borehole sites,
as they were used for livestock drinking water. This has certainly demonstrated the
importance of the project to the livestock sector. In order to ensure effective utilization of
the borehole resources, responsibility for the borehole management was given to the
farmers on whose land they were located. The overall general supervision was however
still under the Lawan. The arrangement, which ensured both private and public control of
the resources, provided freedom for the farmers to practice irrigated farming, for livestock
herders to have enough water for their animals to drink, and for families to fetch clean
water for domestic purposes.

The potential for dry season farming in the oases was clearly demonstrated, especially at
the Karamba Oasis, where the farmer, Mallam Ilu, had a very good harvest of irrigated
crops such as maize and vegetables from over half a hectare of land (Plate 11). In
addition, over 800 head of cattle drank water from the borehole each day during the peak
of the dry season (Plate 12). Since water is central to life in the area, the borehole
benefitted every member of the community, including women and children who are the
main ones to procure water for domestic use. The project generated a lot of interest, and
at least one farmer replicated the intervention by sinking two bore holes to start his own
irrigated farming.

Challenges

One of the major challenges in the water harvesting intervention was the availability of
only one motorized water pump per oasis. Lack of experience and technical knowledge
by the farmers led to occasional breakdown of the pumps. Such a breakdown at a critical
stage of the crop growth can lead to a total failure of the crops to mature, as was
experienced at the Ndarwa oasis. As the farmers gain experience, the chance of
breakdowns can be reduced, however a stand-by pump may be needed to cushion the
impacts should a breakdown occur. Popularization of the practice, so that farmers can
borrow from each other in times of need, could also minimize the problem. 

It was also observed that if irrigation was started late in the dry season, then more water
was required to soak the soil. This reduced the area of farm that could be effectively
covered d by the borehole. It also reduced the number of crop rotations that could be
practiced per season.  It is therefore advisable to start irrigated farming immediately after
the wet season, in order to take advantage of the residual soil moisture to expand the
land area that can be covered by the borehole, and increase the number of crop rotations
per season. 

It appears that one borehole can conveniently irrigate about one hectare of oasis land
and service about 1000 cattle per day. The number of boreholes per oasis therefore
depends on the size of the oasis and the type of borehole.  A single, centrally located,
deep borehole, with a powerful submersible pump, could potentially service the whole
area of one oasis, but the capital outlay as well as the technology required to run such a
facility is beyond the reach of most people. Also the possibility that some more powerful
individuals can monopolize such a facility is very high.

Sustainability Options

The ecological process of restoring the productivity of a dry oasis can be done easily and
cheaply as demonstrated at Karamba, but requires time and a consistent approach. To
ensure further expansion and sustainability of the intervention, it was recommended that a
team of resident manual drillers and simple water pump repairers be trained and
equipped to continue with the dry oases recovery process. Also, since it is an ecological
process, the farmers need to be continuously trained and advised on how to structure
their farms using existing and time-tested, ecologically-stable foundations, so as to
sustain the use of the resources without further damage to the ecosystems.

The successes of the water harvesting interventions can be seen in Plate 13 and 14.

Improvement of Food Production 
The first step of this intervention involved the formation of 3 committees of volunteers –
one for men, women and youth. The youth committee was made up of only young males,
as the young females were grouped with the adult females according to local tradition. It

Plate 9 Water harvesting
borehole at Tosha

Plate 10 Handing over irrigation
facilities at Tosha

Plate 11 Dry season farming in
revived oasis

Plate 12 Livestock drinking water
in revived oasis 

Plate 13 Maize from Karamba
oasis irrigated farm

Plate 14 Early harvest of
improved beans in Tosha
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was through these committees that improved crop seeds were distributed, adapted forest
food trees promoted, and automated milling machines assigned to the farmers. 

Improved Food Crops

750 kgs of improved seeds of the most common crops that are adaptable to the area
were acquired and distributed to volunteer farmers at Tosha and Sansan (Table 4).

Table 4 Improved food crop distribution to farmers at Tosha and Sansan

Type Crop Quantity 
(kg)

Adult Males Females Male Youth Males

21
36
30
45

45
54

231

Females

14
24
20
30

30
36

154

Total

102
127
117
142

209
146

843

Number of Beneficiaries

Tosha Sansan

100
100
100
100

200
150

750

Millet
Sorghum

Maize
Rice

Cowpea
Ground nuts

Cereals

Legumes

Total

40
40
40
40

80
21

261

22
22
22
22

44
25

157

5
5
5
5

10
10

40

Adequate arrangements were made to ensure that the seeds reached their target
destinations and participating farmers received the seeds just before the onset of the
rainy season (Plates 15 and 16).

The farmers relied on their knowledge and experience to stagger the times for sowing the
distributed seeds. They sowed only one-third of the seeds in advance of the rains, which
is a risk-avoidance strategy and an attempt to capture the early rains for a good harvest if
the rains continue. The crops germinated very well when the rains came during the first
week of June but unfortunately most of the crops died when there was prolonged drought
during the third and fourth weeks after the start of the rains.  

The second quantity of seed, approximately a third of the total seed distributed, was then
sown when the rains returned during the first week of July. The seeds germinated very
well and were producing fine when an outbreak of army worms occurred (Plates 17 and
18) and inflicted heavy losses on many of the farms.  Millet, maize, and sorghum farms
were particularly devastated at Sansan.

The last third of the seeds were sown when the rains had stabilized in July.  Being one of
the few favorable years with a fairly long period of rainfall extending up to September, the
third sowing produced an excellent crop. This crop enjoyed protection from attacks by
pests and disease due to the availability of abundant wild grass as an alternative food
source, given that it was the middle of the rainy season.

The cowpeas that survived the June drought grew very well and produced a high yield,
and the crop was harvested very early at the end of July. Similarly, the millet that survived
the drought and pest attack performed very well, and was harvested in the middle of
August. Groundnuts, cowpea and sorghum were harvested about two weeks later. The
crops provided excellent early relief from the long dry season hunger period. Also being
the first to appear on the market, they brought a higher income and thus improved
livelihoods which provided early capital for reinvestment into other farm activities for the
participating farmers. These positive experiences generated a high demand for the
improved seeds, especially beans, from other farmers.

Diversification of Food Sources

The improved seeds that were distributed to the communities in order to diversify the
food sources were vegetables and included seeds of Amaranth, Spinach, Okra, and
more than 1,000 seedlings of Moringa, Adansonia, and Balanites.  About one kilogram of
seeds of each species was distributed to mostly female farmers in both communities.
The seeds were used  both for farm boundary and for planting in compounds. The
project went well and some of the species became a common site on farm boundaries
and in household compounds (Plate 19) as a readily-available source of vegetables as
well as an additional income source for the family.  By using livestock manure as fertilizer

Plate 15 Distribution of improved
seeds

Plate 16 Improved early-
maturing millet

Plate 17 Army worm on
sorghum at Sansan

Plate 18 Farm at Sansan
destroyed by army worms
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and domestic waste water for irrigation during the dry season, the availability of the
vegetables throughout the year was ensured.

Milling Machines for Women in Sansan

The Sansan community has never had a grinding machine to enable the women to
process their food items. Women either had to walk about two kilometres to Damasak to
process the grain at high costs or they processed the grain manually, which wastes time
and energy. To provide relief for this challenge and also to save more time and money for
investment in other livelihoods, the pilot project provided two grinding machines to the
women in Sansan (Plate 20). The community decided to place one of the machines with
the wife of the Village Head, while the second one was kept in the custody of the
Women's Leader.  Both machines are accessible to every member of the community and
people who use them are charged a usage maintenance fee that is far less than the
commercial ones at Damasak.  The affordable user fee provides for the proper
maintenance and replacement of the machines and cultivates ownership and thus
sustainability of the project. 

Improvement of Fodder Production and Storage
Livestock rearing is one of the most common traditional occupations of the people in the
Sahel. However under poor climatic conditions, forage resource production becomes
considerably limited (Plates 21, 22 and 23). Annual grasses become completely
consumed by livestock, wildlife, and wild fire. The few wild resilient perennials are
browsed by livestock and eventually give in to increased pressure. The situation is further
exacerbated by lack of proper pasture storage practices that will ensure retention of high
quality feed for use during lean periods.

This intervention aimed to contribute to the solution for fodder production by empowering
the communities to have improved fodder production on farms, and also to improve their
fodder storage methods.

Outcomes and Experiences Gained

The process of searching for improved, fast-growing fodder led to the acquisition of 20
kgs each of the improved seeds of Stylosanthes sp., Andropogon gayanus and Chloris
sp. from A. U. Suwaid Management Consultants in Kano. The seeds were then
distributed to 10 farmers in each of the two communities for trial. The trial results were not
encouraging as the productivity and drought-resistance of the introduced species were
generally less than the local species of fodder (Plate 24). Thus, of the three species only
Andropogon gayanus survived the two weeks of drought that followed the first rains and
grew to the end of the wet season albeit with low yield.  Unlike the wild species, the
introduced species needed management attention, which was difficult considering that
farmers' labor was engaged on their food and cash crops.

The second approach for the improvement of farmers' knowledge of fodder preservation
was accomplished through practical training, participatory actions, and demonstrations.
One of the major problems was lack of sufficient natural fodder to harvest several times
before the end of the rainy season. Even at the end of the rainy season, the popular feed
species were still too small for easy harvest.  That is likely one of the reasons farmers
usually wait to rake the grasses at the end of the wet season. 

The summary of experiences gained from the fodder improvement project is that
livestock production is one of the major industries in the area, and that more work needs
to be done on the introduction of improved feed species as well as improvement of the
production, harvesting, and storage of local fodder species. It is hoped that the new
ideas introduced into the communities, especially among the volunteer committee
members, will continue for further improvements in fodder production and storage.

Control of Environmental Health Hazards
This intervention set out to identify the common health hazards at Tosha and Sansan and
to educate the communities on the dangers of unhealthy living, while assisting them to
adopt simple hygienic practices. 

The community situation analysis revealed the most common environmental health
challenges in Tosha and Sansan as:

Plate 19 A household vegetable
garden at Tosha

Plate 20 A milling machine in
Sansan

Plate 21  Poor quality fodder
raked from low yield fields

Plate 22  Poor traditional fodder
storage methods

Plate 23 Poor natural grass
growth

Plate 24 Poor performance of
Andropogon sp.
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Human defecation and dumping of heaps of refuse on open fields and dunes close
to residences, thus leading to frequent cases of diseases such as malaria, typhoid,
diarrhoea, and skin rashes;

Domestic water sources that are open, unprotected and largely contaminated wells; 

Lack of good personal and domestic hygiene by most households;

Prevalence of  red eye amongst children which is highly contagious; and

Poor water quality characterized by high levels of alkalinity, total hardness, Fluoride,
Mg, Coliform, and E. coli as indicated in Table 5 and Plate 25. 

Plate 25 A common unhealthy
water source

Table 5 Quality of Tosha water, analyzed at NAFDAC Maiduguri

Sample 
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Test 
Property

PH
Temperature (oC)
Turbidity (NTU)
Dissolved oxygen (ppm)
Conductivity
Disolved CO2 (mg/l)
Acidity (mg/l)
Phenol/alkalinity (mg/l)
Total alkalinity (mg/l)
Chloride (mg/l)
Total hardness (mg/l)
Calcium hardness (mg/l)
Mg hardness (mg/l)
Sulphate (mg/l)
Fluoride (mg/l)
Nitrites (mg/l)
PVC estimate
Total dissolved solids (mg/l)
Copper (ppm)
Calcium (ppm)
Lead (ppm)
Zinc (ppm)
Iron (ppm)
Magnesium (ppm)
Aerobic m. count (cfu/ml)
Coliform count (cfu/ml)
P. aunginosa (cfu/ml)
E. coli (cfu/ml)

Oasis 
farm 1

9
26
40
8

325
14
0.1
0

106
9
27
17
10
47
0.1

0.09
0

180
0

3.682
0
0
0

2.1226
250
14
0
8

Oasis
farm 2

7.39
28
40
8

200
10
0.1
0
0
15
0
0
0

80.1
1.13
0.1
0

0.77
6.8392

0
0

0.017
2.5804

200
10
0
5

Oasis
farm 3

6.87
26
40
8

170
45
0.4
0
0
0

216
0
0
86
0.7

0.12
0

320
0

2.3548
0
0

0.0247
3.2167

180
12
0
8

Oasis
well

7.4
24
40
8

185
20
0.2
0

119
11
32
0
0

64
0.23
0.08

0
200

0
5.1538

0
0

0.2932
1.2751

260
16
0
9

Cement
well

5
14
40
4.5

1000
13
0
0
63
30

117
0
0
37

1.22
0
0

200
0

10.5456
0
0
0

2.6794
300
20
8
0

Bore
hole

9
28
40
8

342
0

0.4
60

120
10
0
0
0
37

0.16
0.06

0
200
0.54

0.6578
0
0

0.0031
0.088
180

3
0
1

Mean Ideal
(Max.)

6.5-8.57.443
24.333
40.000
7.417

370.333
17.000
0.200

10.000
68.000
12.500
65.333
2.833
1.667

58.517
0.590
0.075
0.000

220.000
0.218
4.872
0.000
0.000
0.056
1.994

228.333
12.500
1.333
5.167

50
2

10
100
100
100
50
50
100

1
0.02

0
500

1
75

0.01
5

0.3
0.2

1
0
0

Health Campaign

To address some of the observed limitations, this intervention of the pilot project involved
the formation of a local Environmental Health Committee. The health campaigns that
were conducted were very well received (Plate 26) and resulted in:

Community members, especially women due to their traditional role in household
management, were educated on the problems of unhygienic practices and how to
avoid them. A training for the general public was followed by house-to-house
interactions with women to educate them on key household hygienic practices;

The use of simple water purification methods, such as the use of cloth water filters,
water guards and boiling of water before consumption, were demonstrated and the
materials supplied. Also demonstrated was the practice of thoroughly washing hands
with soap or ashes after the toilet and prior to eating; and 

Common sanitary items such as de-worming drugs for children, covered water
storage plastic buckets, nail cutters, combs, drinking cups, packers, rakes, brooms
and other items were also distributed to women and youth.

Sustainability Options

In order to ensure sustainability, a Youth Sanitation Club was formed in each of the two
communities to continue with the environmental health intervention. Committee members
were to set aside one day in a month to embark on environmental sanitation exercises. 

Plate 26 A public health
campaign in Tosha
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Erosion Control and Sand Dune Rehabilitation
Drought and the associated desertification is a major impact of climate change in the
Sahel. It is characterized by low productivity of the very limited resources on which people
totally depend for their livelihoods.  Decreased productivity and increased demand leads
to over-intensive use of resources, and triggers the ecological land degradation
processes that lead to sand dune formation. Sand dune formation is therefore a process
initiated by climate change and sustained by over-use of marginal dry lands. It partially
explains why sand dune formation is most common in areas with intensive land-use
activities such as human settlements and farm lands.

Many dunes begin along exit routes on the eastern side of the settlement, before
advancing to the west as exemplified at Tosha (Plate 27). The immediate land
surrounding the settlement is intensively used for farming and grazing because of its
close proximity. The pressure is more intense on exit routes where human and livestock
movements subject the environment to extra pressure. The eastern dry season winds
provide the additional pressure to encourage the sand dune formation process in this
direction.  

A typical example of dunes initiated by intensive farming activities can be seen at Sansan
(Plate 28). It appears that intensive farming activities near a natural water-holding
depression exerts high pressure on the land. The presence of water in the depression
further attracted a large population of livestock to the area, and provided the additional
pressure required to trigger the process of dune formation. This is likely been
exacerbated by severe climate change impacts such as drought and erratic rainfall.

To solve the problem of advancing sand dunes, the pilot project intervened by supporting
the re-vegetation of dunes through the planting of multi-purpose agroforestry trees.  This
was done to halt excessive wind erosion, and to start the rehabilitation process for the
degraded lands.  This is a long-term ecological process which has started with the
establishment of very tolerant and highly adapted multipurpose tree species as early
colonizers. Such early colonizers are expected to modify the environment and make it
conducive for the next set of plants to survive and grow. The assisted succession process
is expected to continue until the desired stable situation is reached after some years. 

Choice of Species

Success of tree planting depends on whether the trees selected are capable of growing
well in the area and if they will satisfy the objectives for their establishment. The specific
criteria considered were: drought resistance, ease of establishment or regeneration, rapid
growth, site improvement, resistance to local pest and diseases, multiple uses such as
food and fodder, community preference, availability and suitability for integrated
management with crops and livestock, resistance to livestock grazing, and
appropriateness for erosion control and sand dune rehabilitation.

Based on previous experience and local sources, a list of possible candidate species
was compiled. Both formal and informal discussions that followed with the local
community narrowed down the list and prioritized the species to be used. The tree
Prosopis juliflora was finally chosen as the pioneer species to plant on the dunes. It was
acceptable to the community, not only for soil improvement but also as a source of wood,
food, and feed (Plate 29 and 30). Other species such as Acacia tortilis, Acacia nilotica,
Balanites aegyptiaca, Acacia albida and improved guava were also suitable candidates
that were considered and then noted for inclusion in the successional stages.

Community Involvement

The erosion control and sand dune rehabilitation intervention was designed to solve a
significant problem that affects almost every member of the community.  It involved a very
large proportion of volunteers from the local communities to assist in carrying it out.
Some members of the community, identified during community sensitization, had some
previous exposure to forestry activities, and were the first to be assembled and
constituted into a preliminary technical committee at Tosha. At Sansan, no such expertise
existed and therefore membership was based on personal interest of the volunteers. The
committee continued to expand to include more members even after the tree planting
campaign.

Plate 27 Tosha dunes

Plate 28 Sansan dunes

Plate 29 Eating P. juliflora pods

Plate 30 Heavily coppiced
Prosopis juliflora trees

24



25

Tree Planting

After more critical consideration of the magnitude of the shifting dune problem and the
need for the project to make a more meaningful impact, it became necessary to read just
the available resources and to extend the area of planting trees beyond the original plan
of 10 hectares.

As the Sahel is an area of very limited and erratic rainfall, the correct timing as well as the
techniques for field planting of trees was very critical to minimize the risk of failure and
maximize success. Also, the availability of labour for tree planting at a time when every
farmer was very busy trying to maximize the use of the very little available rainfall was
another very important factor considered. Tree planting dates were therefore set to
coincide with the period immediately after the rains had stabilized and after the farmers
had enough time to achieve reasonable progress on their farms. 

As this was a major community activity that required a large number of participants, some
highly influential and interested volunteers in the community were involved to mobilize
people. The Traditional Rulers functioned as patrons to the local committees, the Local
Government Councilor representing Tosha led his community mobilization, and the
Deputy Village Head of Sansan provided the leadership for his people during planning
and implementation of the tree planting project in their respective areas.

A highly mobilized group of men, boys, women and girls both at Tosha and Sansan,
turned out and planted trees in designated areas on the appointed dates in the first and
second weeks of August 2010. The pilot project provided over 15,000 seedlings of
Prosopis and educated the participants on where and how to plant the tree seedlings.

The enthusiasm and dedication with which the exercise was pursued by the communities
led to  the planting of over 50 hectares of the dune fields at Tosha and about 10 hectares
at Sansan (Plates 31 and 32). The timing was also accurate, so that the seedlings had a
reasonable period of rainfall and over 90% of the seedlings survived after 2 months.  It
was anticipated that most will likely survive the oncoming dry season without irrigation.

Outcomes and Experiences Gained

It appears that Callotropis procera is one of the common species that indicates farm land
has been heavily degraded and may soon experience sand movement. It may therefore
be more reasonable to start the process of land rehabilitation at that stage before it
degenerates into the formation of sand dunes.

Some of the residents of Tosha whose homes had been invaded by sand dunes have
relocated their houses to the top of the dunes and have continued to dump household
organic waste around the compound. The dumped waste appears to have stabilized the
encroaching dunes and enriched the soil sufficiently to support the growth of some crops
during the rainy season. It may be reasonable to believe that local responses to climate
change impacts such as these can be developed further with more research.

The local response to the tree planting campaign indicates that the people are eager to
contribute to the solution of their common problems. It is important to note that such
initiatives benefit from having a central rallying point, which in this case was provided by
the BNRCC project. 

Sustainability Options

In addition to the local committees, the BNRCC project facilitated the formation of a
higher-level committee for Tosha, with the ultimate aim of reaching state-level institutions
for support and sustainability. The aim was to take the campaign to the LGA as a first
step. The idea was first promoted to the community, whose leadership then approached
the local government in the company of the partner organization, UNIMAID. The excellent
reception by the LGA produced many useful results and culminated in the formation of a
committee which is expected to link up with the state government through the
Environment Ministry for final arrangements on the future of the projects. It is possible
that the projects can be upgraded further to a state-level committee. 

At Tosha, the Committee chairman who also serves as the Representative Local
Government Councilor, along with the six members, played different leading roles in the
organization and implementation of the very successful tree planting campaign. By using
this approach, the pilot project hopes to engender the commitment of the stakeholders
for the long term, and also to transfer the responsibilities for developing this sustainable
climate change adaptation strategy to them. The continued practice of tending to the
newly planted trees will be important for the sustainability of the project.

Plate 31 Community tree
planting

Plate 32 A large turnout for the
tree planting campaign



Use of Biogas as Alternative to Fuel Wood Energy
Biogas energy can be used as an alternative form of energy to fuel wood for domestic
purposes (Plates 33 and 34). The gas is produced by digesting plant and animal waste.
The construction of 10 biogas units was successfully done locally at Maiduguri, using
affordable and readily available raw materials. Each unit was constructed principally from
two used motor oil drums and consisted of three units made up of an anaerobic digester,
a gas collector, and a burner. The transfer of gas from one unit to another was done
through ordinary rubber hose purchased from the local market. 

It was estimated that a single feeding of the portable unit with 150 kgs of raw materials
could produce enough gas to cook for a family of five for about three months. The
construction of the units was closely supervised by the project expert, who also tested
them for quality and reliability at Maiduguri before transportation to the communities.
Based on the different population sizes of the communities, eight of the units were
allocated to Tosha, while Sansan received the remaining two. 

Training and Testing of Biogas Units

In August 2010, the first biogas unit was installed at Tosha for training of community
members and field testing of the new technology. The training included an unrestricted
number of volunteers and there was full participation by all interested stakeholders
including women, children, youth, and men. In the first part of the training, participants
were taken through the whole process of biogas production and usage with the help of
pre-recorded audio-visual aids. 

The second part of the training engaged the participants in the practical demonstration of
the biogas production processes and management of the unit. The training included the
assembly of the units as well as the collection of the right kind of organic raw material,
such as fresh cow dung, and the dilution with the correct quantity of water to produce
slurry of about 7% to 10% solids, which is then fed into the digester. Gas collection and
unit maintenance were also demonstrated before leaving it in the hands of the local
leaders, with the instructions to regularly report the unit's performance to the partners and
project team. The same procedure was repeated at Sansan, during the first week of
September 2010.

Outcomes and Experiences Gained

It was expected that within 24 to 48 hours of feeding the digester, enough gas would be
generated to cause the gas collector to begin to rise. However, reports from the local
residents indicated that the above expectations did not occur, even after several days. A
verification visit to the site confirmed the report and identified several possible causes
including human interference, ambient temperature, design faults, and most importantly,
changes in the chemical qualities of the digester contents. 

The pH values of the digester contents were very high, at about pH 10. The methane
bacteria that is responsible for biogas generation survives and functions best in a pH
range from 6.7 to 8.5. The observed pH indicated that the digester content was too
alkaline and probably inhibited the survival of the methane bacteria. Therefore sufficient
fermentation of the raw materials did not occur.

It is suspected that the water in the area, which was used to dilute the cow dung for
feeding the digester, had very high potash content. Also since the cattle in the area also
drink the same water, their dung also contained high levels of potash. The high potash
content in cow dung, mixed with high potash content in water, probably resulted in the
increased pH value of the slurry beyond the value required by the methane bacteria to
function properly.

Another problem associated with the biogas project was the amount of 'unpleasant' work
associated with cow dung collection – the mixing, feeding, and emptying into the biogas
unit. The people did not find working with cow dung palatable, but such reactions to
newly-introduced technologies are expected to change with time, especially when more
benefits become apparent. It is hoped that these field introduction problems identified
during the last stages of the pilot project would be solved in the next phase of the work.
The plan is for the full potential of the biogas technology (as an alternative source of
domestic energy) to be fully tested and modified for further expansion, using locally-
trained village level experts for sustainability.

Plate 33 Firewood is a major
energy source

Plate 34 Introduced biogas
energy units
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Domestication of Wood Production
Training

The first step involved the identification of interested volunteer households to be trained
on how to plant and raise young trees. Starting from their general awareness of the need
to plant trees, the members were then taught about seed collection and nursery
processes involved. They were also taught about the causes of desertification and the
role of human settlements in causing the climate change-related impacts being
experienced. About 150 tree planting campaign posters were distributed to the villagers.
The posters highlight present environmental conditions and where the community would
like to be in the future. 

Since water scarcity is a problem in the area, the strategy used discouraged the use of a
centralized nursery for tree seedling production.  Instead, the intervention encouraged the
involvement of individual households, who in turn engaged women and children to raise
potted tree seedlings from their backyard nurseries (Plate 35 and 36). Domestic waste
water was used for irrigation, and livestock manure was used as fertilizer. The seedlings
were then used for individual planting in family compounds. 

To consolidate the knowledge gained in the training, each participant was supplied with
polyethylene pots and limited nursery materials to raise the seedlings. The following
observations were then made on the individual household nursery practices:

Some households that collected the polyethylene pots and seeds, filled the pots,
watered them and had good germination.

Some filled the pots, watered irregularly with low germination.

Some filled the pots but failed to water, some seeds germinated and withered.

Some did not fill the pots.

Many germinated seedlings were eaten by lizards causing poor survival.

There were approximately four radio and television appearances on this pilot project,
including news stories, interviews, and documentaries. The project featured prominently
on both radio and television programs of the Borno Radio and Television. A documentary
on some of the activities was also produced. Nearby communities showed interest in
several aspects of the project, especially the public health campaign, improved seeds,
and biogas units.  The Chairmen and relevant government officials were fully involved and
supportive of this kind of visibility.

From discussions that have been occurring, there are indications that the community and
the LGA at Yunusari will follow up on some aspects of the project.  Another NGO also
expressed interest, especially in the erosion control and sand dune rehabilitation. The
formation of the project committees at the beginning of the project is a deliberate plan
towards sustaining the projects.  

The communities willingly and freely contributed their resources such as time, labour,
land, local knowledge, tools and materials to the project. They were also very hospitable,
accommodating, and cooperative.  In Tosha, the LGA was particularly cooperative and
often provided additional vehicles and arranged for desert drivers for local activities
whenever the project team arrived at Geidam, which is the starting point to go to Tosha
over the desert terrain. Similarly, the Village Head (Lawan) often arranged
accommodation and food for visiting team members.  He also provided free land and
readily contributed the services of his vehicle whenever there was a need to do so. All the
labour as well as local farming tools and personal knowledge required for successful
project implementation were provided freely by local volunteers. The local and state
governments were also highly welcoming, hospitable, accommodating, and ready to
make contributions.

Local contribution was less at Sansan where the LGA provided a staff person to guide the
project team and assist in arrangement for accommodation. The local community
provided free land, labour, as well as personal farming tools and knowledge. They were
also equally hospitable, accommodating, and ready to participate in the project.

Plate 35 Private household tree
nursery

Plate 36 Community tree
production nursery

Project
Visibility and
Outreach

Project
Sustainability

Community
Contributions
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Several lessons were learned during the project:

It took a very long time to establish the confidence of the community in the project.
Authority and gender issues were very sensitive so that any attempt to influence the
social structure had to be gradual in order to avoid major failures of introduced
changes.

The time allocated for the project was clearly too short to make corrections to
problems that arose during field implementation. This was most evident in the fodder
improvement and biogas introduction projects where difficulties arose during
implementation and more time was needed to make adjustments. 

It was established that life in the Sahel revolves around the oases and therefore more
sustainable oases management options should be considered for the climate change
adaptation strategies. Such options as the introduction of fish farming to improve
food security and windbreaks to protect the oases should be considered.

Policies should be developed in order to:

Maintain strategic food and fodder reserves to use during lean periods;

Encourage trade in food and fodder by facilitating easy movement of goods from
areas of excess production to areas of need;

Maintain seed banks of improved crops and fodder species for farmers;

Encourage the domestication of wild food and fodder species;

Harvest underground water for livestock and dry season irrigation in dry oases;

Encourage conservation farming to prevent further degradation of productive soils;

Introduce solar pumps to take advantage of the sun for dry season irrigation;

Introduce a short and long term regional weather forecast to help farmers plant at the
correct time to avoid waste of labour and seeds;

Encourage the establishment of forest tree nurseries and tree plantations, especially
around settlements, oases and degraded areas;

Encourage a shift from the use of firewood to alternative sources of energy; and

Educate and facilitate hygienic practices in communities

Despite the very late start to the project, this pilot project progressed rapidly and made
excellent achievements. The project started in December 2009 and successfully executed
all proposed interventions and achieved more than the planned targets, as presented in
Appendix 1.  However, in the fodder improvement and biogas introduction projects,
unexpected problems occurred and more time was needed to find proper solutions. The
growth performance of the introduced fodder species was below expectations and more
time was needed to identify the causes or to try other species. Similarly, the biogas units
introduced at Tosha suffered from low gas production probably due to unexpected high
alkalinity in the mixture medium.  More time was needed to confirm and find solutions.

Lessons
Learned and
Reflections

Recommendations
to Policy Makers
and Government
Programme Staff

Assessment of
Achievements
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Table 6 Assessment rating of achievements relative to work plan

1. To establish
relationships, create
awareness & sensitize
communities for
effective participation
in climate change
adaptation efforts

In-house planning & strategizing  Identify resources needed,
produce work plan, & assign roles

Visit & meet relevant stake
holders, including government &
non-government organizations,
groups, & individuals

Resources identified, work plan
produced, & roles assigned 

At least one meeting held with each
of the major stakeholders to
establish relationships & create
awareness

95

86

2. To obtain information
about the current
community situation

Produce a list of stakeholders

List important livelihood resources
& indicate trends using timeline &
force fields tools

Identify past climate change
impacts & coping measures

Project staff familiarization visits
to the major stakeholders &
communities. Also meetings with
leaders, individuals, & interest
groups in the communities

Stakeholder identification

Identification of most vulnerable
livelihood resources & trends 

Major stakeholders identified & listed

Tables of results from timeline &
force-field exercises produced

Obtain information on gender roles
& local knowledge

Documentation of existing
coping measures 

At least one meeting with each of
the major stakeholders in each of
the two communities

Table of past climate change
impacts & coping measures
obtained

Information on gender roles & local
knowledge documented

3. To Identify & prioritize
community needs

Acquisition of information on
local & traditional knowledge &
gender-sensitive information

Meetings with different
stakeholders

About six meetings held & possible
interventions prioritized

4. To introduce biogas
as an alternative
source of energy

Sensitization of communities on
the use of biogas

Formation of community biogas
committees

Selection of 10 volunteer
beneficiaries

Construction & installation of 10
biogas plants

Train members on biogas
technology

Monitor performance &
community reactions

Documentation & publicity

Availability of volunteers Large turnout of volunteers

One each at Tosha & Sansan One committee established at both
Tosha & Sansan

More than 10 volunteer households10 willing volunteer households

Production of 10 biogas plants 10 biogas plants produced

10 members targeted Over 30 members participated

Record & use results Results recorded & being used for
improvement

Project records & reportsRecords & reports

5. To harvest
underground water &
revive the
productivity of dry
oases

Farmers' sensitization &
organization into committee

Choice of site for harvesting of
oasis sub-surface water

Establishment of irrigated farms

Availability of willing volunteers Existing farmers association with
over 80 members volunteered

Two bore holes in two oasesTwo bore holes in one oasis

Establish two irrigated arable
farms

Established 5 irrigated arable farms,
provided water to surrounding
settlements, & also to over 1000
cattle per day 

Over ten visits madeMonitoring performance of the
irrigation pumps

Documentation of results

Five monitoring & evaluation visits

Project records & reports

6. To control
environmental health
hazards

Formation of village health
committee

Targeted public health campaign

One committee each at Tosha &
Sansan

25% of population

Three committees each at Tosha &
Sansan

Over 1500 people (mostly women &
youth) benefitted

As aboveEducation on simple water
sanitation methods

Acquisition & distribution of
simple water purification &
sanitation materials to about 100
women, youth, & men

25% of population

100 women As above

7. To domesticate wood
production

Formation of wood
domestication committee

Training of committee members
on silviculture techniques

Two committees (one for each
gender) at Tosha & Sansan

12  members

Two committees (one for each
gender) at Tosha & Sansan

12 committee members trained

80

94

82

78

70

95

62

100

100

100

85

75

96

100

100

100

70

100

100

100

100

100

80

Proposed activities Target Achievement Rating (%)Project objectives
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8. To improve food
production &
processing

Selection of about 150 volunteer
household nursery owners

Tree seed selection, acquisition,
distribution, & seedling
production

Field planting & care

150 household nurseries 70 volunteers selected

100 seedling per household 100 seedlings raised with poor
survival rate

150 private woodlots targeted Three hectares of community
woodlots established

Reports producedVisits/review meetingsMonitoring & documentation of
performance

Selection of volunteer
participants & formation of village
farmers committees

Acquisition/distribution of
improved crop varieties

Tree seeds/seedlings
acquisition/distribution

Acquisition & installation of a
milling machine

Monitoring & documentation of
performance

One youth, women, & men's
committee established at both
Tosha & Sansan

50 families benefit

One youth, women, & men's
committee formed at both Tosha &
Sansan

460 farmers benefit

20 households 460 farmers benefit

Two complete milling machines for
Sansan

Visits/field reports

Two milling machines installed for
women at Sansan

One Television (BRTV) documentary

9. To control erosion &
rehabilitate sand
dunes

Formation of dune rehabilitation
committees

Vulnerable dune sites selection

Selection & acquisition of
suitable species

Site preparation & tree planting
campaign

Site tending operations

Monitoring & documentation

One committee each at Tosha &
Sansan

10 hectares

15,000 seedlings

One committee each at Tosha &
Sansan

60 hectares selected

15,000 seedlings procured

Stakeholders response level Over 25% of population, including
children, women, & men participated

60ha dune fields plantation

Project reports

10ha plantation

Review meetings/reports

10. To improve fodder
production &
storage

Formation of fodder committees

Identification & acquisition of
fodder species

Selection of 10 volunteer farmers
& sites

Training of farmers on techniques

Distribution of planting materials

Supervised planting,
management & harvesting

Provision of improved fodder
storage capacities

Monitoring, evaluation, &
documentation

One each at Tosha & Sansan One each at Tosha & Sansan

Three species acquired

10 volunteers 18 volunteers selected

10 volunteers 20 volunteers trained

18 volunteers given planting material

18 poorly performed fodder farms10 fodder farms

20 farmers trainedImproved fodder

Visits, meetings, & reports
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As has been said, the period of two years was too short for introduced changes to the
communities to be adopted and the impacts measured. All project interventions would
require at least three more years to be more effective. The activities that would receive the
next priority attention include:

Proper evaluation and follow-up on all work that has been done during the pilot
project;

Continue to monitor and improve on the performance of the introduced crop varieties
and tree species;

Continue with the next stage of erosion control and sand dune rehabilitation
strategies such as the incorporation of commercial food trees.  An estimated 5 years
of work is required for more effective results;

Introduce weather forecasting tools to help farmers avoid planting indiscriminately
and wasting time and seeds;

Next Steps



Introduce solar power to provide a sustainable energy source for the irrigation pumps
at the boreholes in the oases;

Give better attention to the problems associated with the biogas introduction, while
examining the potentials of other energy sources such as solar;

Extend water harvesting from dry oasis to more dry oases;

Encourage conservation farming in active oasie, such as the use of natural organic
fertilizers;

Examine better ways of improving high quality fodder availability; and

Intensify efforts to involve and commit various levels of government as well as other
organizations and stakeholders in projects to assist communities in adapting to
climate change impacts.

Project Finances
Total grant approved and provided to UNIMAID: Naira 11,000,000.

Persons Completing this Report
1. Prof. I. Verinumbe (Project leader) 

email: iverinumbe@yahoo.com Tel: +234 703 040 1104

2. Mal Sule Buba (Member)

3. Dr. P. F. Adeogun (Member)

4. Mrs Aisha Hamza (Member)

5. Mal. Abubakar Usman (Member)

6. Ms Yagana Bukar (Member)

7. Mal. Yunusa Maina Ngulde (Member)

Contacts for Verification of Report Contents
1. Mallam Mantiumi Kaigama

Local Leader, Tosha Village
Tel. No. 07083472108

2. Mallam Gambo Mele
Sansan Village Bulama
Tel. No. 08139626906
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Nigeria has experienced major drought episodes causing massive famine in northern
Nigerian states with the most severe drought years coinciding with the El Niño years.
Analysis of rainfall data in many locations of the country shows that there has been a
sustained reduction in rainfall and year-to-year variability has been increasing since the
1970s. These changes are thought to be as a result of climate change.  

Climate change is evident in the country and will continue to have a strong impact in the
areas of agriculture, land use, water resources, health, energy and other key sectors. This
will affect the livelihoods of the Nigerian people in all of the eco-regional zones. The
majority of Nigerian farmers are poor and therefore very vulnerable to the impacts of
climate change. The responses to climate change by the farmers are normally in the form
of coping measures, which are often short term, ineffective and unsustainable in the long
term. Therefore, there is a need to develop adaptation strategies that are effective and
sustainable.

To develop such strategies, a community-driven pilot project was undertaken at three
sites; two in Bauchi and one in Jigawa State; with the support of the Building Nigeria's
Response to Climate Change (BNRCC) project.  The duration of the pilot projects was 24
months with a budget of 11 million Naira. In Bauchi State, the two communities involved
in the pilot project were Billeri located approximately 50km east of Darazo town, and
Bursali  located approximately 70km east of Zaki town. In Jigawa State, the participating
community was Gorori located southeast of Mallam-Madori local government authority
(LGA). 

The goal of this pilot project was to: assist the people in three communities in the states
of Bauchi and Jigawa to organize and have a systematic approach to address impacts
and reduce vulnerability to climate change through a series of community-based
adaptation (CBA) options. Practical responses to climate change for vulnerable agrarian
populations in three diverse ecological zones were developed. The pilot project helped to
build informed responses by enhancing capacity at the community and state levels to
implement effective climate change adaptation strategies, policies and actions. 

Project implementation started in October 2009 with socio-economic and bio-physical
mapping as well as a vulnerability and needs assessment. To facilitate the participatory
assessment and documentation of current livelihoods, indigenous knowledge, adaptive
capacities and vulnerabilities with the communities, the following tools were used: 1)
Timeline-Forcefield Analysis, 2) Resource Mapping, and 3) Stakeholder Configuration.
With facilitation from the project partners, the communities agreed upon the following
adaptation options: 

improved crop varieties;

fuel efficient stoves;

tree planting (Jatropha);

drought decision support tools (DDSTs);

training on the use of simple weather tools; and 

water harvesting options.

With regards to improved crop varieties, from the on-farm validation activity, it was
observed that the yields (kg/ha) of improved varieties of millet, sorghum and cowpea fell
short of the predicted values in all three communities. This was attributed partly to the
fact that the recommended planting dates were not adhered to emphasizing the
importance of a rigourous adoption of the whole package in the adaptation option,
including the methods that should be used. 

With regards to the use of fuel efficient stoves, participants indicated that by using the
recommended stoves, they used only about one quarter to one third of the amount of fuel
used in the conventional cooking stove. Also, they reported that food cooked faster using
the fuel-efficient variety. Participants agreed that when the stove is adopted by more
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people, it will surely lead to less destruction of forest resources thereby reducing
vulnerabilities to climate change.

With regards to tree planting, each of the three communities established a quarter of a
hectare of communal plantation of the shrub Jatropha. This plant established very well at
Billeri, but not as well in Gorori and showed poor performance in Bursali. 

The drought decision support tool (DDST) activity revealed that in the 2010 season for
Billeri, maximum yield of the Sosat 88 millet variety would be 2675 kg/ha if planted ten
days after the predicted rainfall onset date of May 22, 2010, which is June 2, 2010.
Planting should have been followed by the application of 70:30:30 kg/ha nitrogen-
phosphorous-potassium (NPK) fertilizer at a planting density of 53,000 plants/ha.  The
DDST tool for Billeri for the ISCV 400 Sorghum variety indicated that a maximum yield of
approximately 955 kg/ha would be obtained when planted 15 days after the predicted
rainfall onset date provided that 90:45:45 kg/ha of NPK fertilizer was applied at a planting
density of 53,000 plants/ha.  For Sampea 8 cowpea variety in Billeri, planted 10 days after
the predicted rainfall onset date, with the application of 5 bags/ha of NPK fertilizer and a
planting density of 30,000 plants/ha a maximum yield of about 1070kg/ha would be
obtained.

For Gorori and Bursali, the DDST for the 2010 season for the Sosat 88 variety showed
that a maximum yield of approximately 1500kg/ha would be obtained when planted 10
days before the predicted rainfall onset date provided that 70:30:30 kg/ha of NPK fertilizer
was applied at a planting density of 53,000 plants/ha. The DDST for the two sites in the
2010 season for the sorghum ISCV 400 variety, indicated that planting 5 days before the
predicted rainfall onset date, with an application of 90:45:45 kg/ha of NPK fertilizer and a
planting density of 53,000 plants/ha would give a maximum yield of approximately
775kg/ha. The DDST for Gorori and Bursali showed that for Sampea 8 Cowpea, the
maximum yield of approximatelly 1180 kg/ha would be obtained when planted 5-10 days
before the predicted rainfall onset date, with 5 bags/ha of NPK fertilizer  applied at a
planting density of 30,000 plants/ha.

As a result of the training on the use of simple weather tools, the community members
are more informed about the onset of rainfall.  They have been able to combine their
traditional knowledge with the scientific forecast released by Nigerian Meteorological
Agency (NIMET) and what the weather device is telling them. As a result of the additional
scientific information about the rainfall onset date, the farmers did not rush, as they
sometimes do, to plant their crops when the early false rains fell. This has helped the
farmers avoid wastage of their seeds and time.

Lastly, with regards to water harvesting options, reservoirs measuring 5m in length, 5m in
width 4m in depth, laid with strong polythene sheets were established in each of the three
communities close to the Jatropha plantation sites.  These were to provide an irrigation
source for the Jatropha in the early stages of growth. 

Recommendations to policy makers based on the pilot project experiences include a
general need for building farmers' adaptive capacity by providing access to information
and knowledge to empower them to take action and make decisions. And more
specifically, selecting more resistant crop varieties is an important option to improve crop
production. Government agencies should also implement afforestation, reforestation and
forest management activities while reducing deforestation.  Other activities that should be
put into place include management of harvested wood products and use of forest
products for bio-fuels to replace fossil fuel use.
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List of
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ADPs Agricultural Development Programmes

BNRCC Building Nigeria's Response to Climate Change

BATV Bauchi Television

BSADP Bauchi State Agricultural Development Programme  

CBA Community-based Adaptation 

CBO Community-based Organization

DDSS Drought Decision Support System

DDST Drought Decision Support Tool

FAO Food and Agriculture Organization

IISD International Institute for Sustainable Development

IPCC Intergovernmental Panel on Climate Change 

LGA Local Government Authority

MDGs Millennium Development Goals 

NEEDS National Economic Empowerment Development Strategies

NIMET Nigerian Meteorological Agency 

NPK Nitrogen, Phosphorous, and Potassium fertilizer

SAS Social Analysis System 

SEMA State Emergency Management Agency
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The project, Strengthening Community-based Adaptation to Climate Change for Increased
Food Security in Fragile Ecologies of Three Rural Communities in Bauchi and Jigawa
States, Nigeria, involved the partner organization, Abubakar Tafawa Balewa University
(ATBU), located in Bauchi State, Nigeria. 

The pilot project described in this report was undertaken in three sites; two in Bauchi and
one in Jigawa State. In Bauchi State, the two communities involved in the pilot project
were Billeri (11.00'N, 10.30'E) located approximately 50km east of Darazo town,  and
Bursali (12.45'N, 10.72'E) located approximately 70km east of Zaki town. In Jigawa State,
the participating community was Gorori (12.35'N, 10.15'E) located southeast of Mallam-
Madori local government authority (LGA). 

Brief History of the Project
There was one change from the communities originally proposed to participate in this
pilot project. A community in Hadejia LGA in Jigawa State was initially recommended
however with agreement of Hadejia LGA Council, Mallam-Madori LGA was substituted for
the project site in Jigawa State. The reason for this change was that Hadejia LGA is a
metropolitan settlement almost completely without farming activities within the LGA. The
area  2-3 kms outside the settled areas is covered by fadama, which is land that is
recharged seasonally with water. Thus, there were no imminent climate change impacts in
Hadejia. The areas of Jigawa State facing serious climate change impacts are located
north of Hadejia LGA, namely; Birniwa 50km north of Hadejia, and Mallam-Madori, 28km
from Hadejia.  Although Birniwa presented the more serious problems associated with
drought, storms, etc, the LGA was virtually inaccessible by vehicle.  Mallam-Madori, on
the other hand, has with similar problems associated with climate change, but is
accessible all year round. 

Consequently, Mallam-Madori LGA was visited for possible inclusion as a pilot project site
to replace Hadejia LGA. At Mallam-Madori, the Council Chairman and members of his
council were briefed about the BNRCC pilot project and the community of Gorori was
selected, which was identified as the most ecologically-affected community. 

The three pilot projects ran from October 2009 until September 2011. The location of
three pilot sites are shown in Figure 1.

Background

Figure 1 Map of Nigeria showing the three pilot project communities of Billeri, Bursali and Gorori

Legend: 

Gorori

Bursali

Billeri
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Billeri

Billeri community is a rural settlement of predominantly farm families, with a total
population of approximately 5000 people with an average household size of 5. Of this
total number, 2600 are females while 2400 are males. The community is accessible by
road, approximately 30 km of which is a tarred road connecting Darazo with Gombe
through Dukku LGA. About 20km of the access road is a bush track which is accessible
(sometimes with difficulty) throughout the year. The main crops produced in the
community are millet and benniseed.  

Bursali

Bursali community is accessible by road through Jackusco in Yobe State which is
approximately 60km east of Zaki.  Bursali is a traditional settlement of farmers and fishing
folks with a population of approximately 6000 people, estimated as 3100 females and
2900 males. The main crop grown is millet.  The Katagum River used to provide a source
of fishing and irrigation for dry season farming. However, at the time of this project, the
flow of the river had ceased due siltation upstream at Tabak and Gambi, which has
affected economic life of the community.  

Gorori

Gorori is located southeast of Mallam-Madori LGA.  It is accessible through Hadejia LGA
Township. The community is located approximately 30 kms away from Hadejia town and
5 kms off the Nguru-Hadejia road. The population of Gorori is approximately 3000
people, 1550 females and 1450 males. They are predominantly farmers, who produce
mainly millet, benniseed and herd livestock. 

Justification of the Project
Nigeria has experienced major drought episodes causing massive famine in the northern
Nigerian states in 1882-86, 1913-16, 1942-45, 1971-73, 1983-84, 1987-88 and 1997-98
(Tarhule and Woo, 1998). The most severe drought years (1973, 1983, 1987, and 1997-
98) coincided with El Niño years (NIMET, 2006). Analysis of rainfall data at Bauchi 
(Figure 2) demonstrates that there has been sustained reduction in rainfall and year-to-
year variability has been increasing since 1970s. Climate change is evident in this
observed rainfall time series. This is and will continue to have a strong impact in the
areas of agriculture, land use, water resources, health, energy, and other key sectors. The
livelihoods options of the people in these eco-regional zones will also be affected.

Figure 2 Changing rainfall from 1905 to 2005 for Bauchi

A common challenge in all the three pilot project communities was that they were all
experiencing extreme climatic variation. The frequency and intensity of rainfall, for
instance, has been declining over time, coupled with increasing frequency of storms,
flooding and drought.  In addition to direct climatic impact, the communities lack basic



services.  For example, Billeri lacks healthcare, a school, roads and water supply. It is
also largely surrounded by forest reserves which are protected by the state and local
authority from exploitation of natural resources, including fire wood and other forest
products. Consequently, fuel wood supply poses a serious problem, thereby deepening
the poverty situation in the community. 

The main occupation in Bursali is agriculture and fishing.  However, the declining rainfall
pattern, has made rain fed farming very unreliable and similarly, dry season farming and
fishing are no longer practiced in the community due to blockage of the Katagum River.
Consequently, the livelihoods options continue to decline. It is expected that the
community would be able to resume both rain-fed and dry season farming and fishing
activities if early maturing crop varieties were introduced and dredging of the Katagum
River occurred. Much of the land also shows intense soil degradation resulting from soil
erosion sometimes leading to the loss of top soil and the formation of surface crusting as
shown in Plate 1.

The community of Gorori also experiences frequent storms, flooding, droughts and a
generally declining rainfall pattern. Like Billeri in Bauchi State, Gorori does not have any
river, stream or pond for livestock and human use. Unlike Billeri, however, the community
has boreholes which provide potable water. As a result of the dry conditions of the area,
agricultural activities are becoming more difficult. Moreover, the community lacks
amenities such as healthcare and schools. The closest primary school is approximately
10 kms away, consequently members of this community are largely illiterate, both in
Islamic and Western education.  A large part of the land has been affected by
overgrazing and deforestation, leading to serious soil and biodiversity losses as shown in
Plate 2.

Climate change impacts are not the same across the three communities, but are serious
in each area. The different faces of poverty were very visible in each community.  This is
because agriculture, which is the basic source of livelihood for all three communities, is
negatively impacted by drought, flooding, and variable onset and cessation of rainfall.
Consequently, it is common to find large stretches of bare, unplanted ground throughout
the communities, even during the rainy season.  The main impacts of climate change in
these areas that need to be addressed include lack of adequate information regarding
early warning systems, reduced food security, human and livestock diseases, poverty and
lack of education.

All three of the communities included in this pilot project have dealt with the reality of
climate change by devising coping strategies. For example, during drought, the farmers
resorted to selling off the livestock to buy food for the family. Some of them also migrated
to other cities for employment in order to send funds back home. To cope with the
diminishing forest resources, the communities usually travel further to fetch fuel wood
instead of attempting reforestation and wood lot practices. 

Overview of Relevant Literature
Nigeria's long term development priority of poverty reduction, as outlined in the 2004
National Economic Empowerment Development Strategies (NEEDS) document in the
context of the Millennium Development Goals (MDGs), will be severely constrained if
insufficient attention is paid to the impacts created by climate change. Climate change
will likely affect the ability of developing countries to obtain their poverty reduction and
sustainable development objectives, especially those directly related to food production
system (IISD, 2005), namely: 

MDG 1: Eradicate poverty and hunger – Climate change is predicted to reduce the
livelihood assets of poor people, alter the path and rate of national economic growth,
and undermine regional food security due to changes in natural systems and
infrastructure impacts. These changes would increase the number of people at risk of
experiencing extreme poverty and hunger.

MDG 7: Ensure environmental sustainability – Climate change will have a direct
impact on environmental sustainability as it causes fundamental alterations in eco-
system relationships, likely reducing the quality and quantity of natural resources and
ecosystems. 

In its Third Assessment Report, the Intergovernmental Panel on Climate Change (IPCC,
2001) predicted that developing countries, and primarily the poor, will be the most
adversely affected by climate change. The poor face enhanced vulnerability as they are

Plate 1  Typical landscape
showing top soil erosion and
surface crusting, near Bursali,
Bauchi State.

Plate 2  Deforestation and soil
degradation near Gorori, Jigawa
State.
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more dependent on climate-sensitive economic activities (such as subsistence
agriculture) and local ecological resources. They also typically have less financial,
institutional and human capacity. Moreover, the increase in droughts, floods and other
extreme events, would add to stress on water resources and food security since grain
yields are predicted to decrease, particularly in small, food-importing countries (Lim et al.,
2004).

Increased intensity and frequency of storms, drought and flooding, altered hydrological
cycles and variable patterns of precipitation all have implications for future food
availability.  With already-existing chronic food problems across Africa including in
Nigeria, climate change presents yet another significant challenge to be met. The Food
and Agriculture Organization (FAO) estimates that Africa may lose 25 to 42% of species
habitats affecting both food and non-food crops as a result of climate change.  In
developing countries, 11% of arable land could be affected by climate change including a
reduction of cereal production in up to 65 countries, of about 16% of agricultural GDP
(FAO, 2007). 

With changes in precipitation and hydrology, temperature, length of growing season and
frequency of extreme weather events, considerable efforts would be required to prepare
the farmers in Nigeria to deal with climate-related impacts in agriculture. Consequently,
the aim of this pilot project is to contribute to the development of climate change
adaptation strategies that will assist farmers that are constrained by limited economic
resources and infrastructure, low levels of technology, poor access to information and
knowledge, etc. 

The goal of the pilot project was to assist the people in three communities in the states of
Bauchi and Jigawa to organize and have a systematic approach to address climate
change impacts and reduce vulnerability through a series of community-based
adaptation options.  Practical responses to climate change by vulnerable agrarian
populations in three diverse ecological zones in Bauchi and Jigawa States were
developed. The project helped build informed responses by enhancing capacity at the
community and state levels to implement effective climate change adaptation strategies,
policies and actions. The specific objectives were to:

1. Facilitate the communities to assess and document current livelihood systems,
indigenous knowledge, adaptive capacities and vulnerabilities;

2. Help the communities to identify and promote adaptation options to climate change
by testing fuel efficient stoves, water harvesting techniques, Jatropha establishment;
and

3. Enhance local adaptive capacities through capacity building, validation studies
involving use of improved crop varieties and Drought Decision Support Tool (DDST)
application, and information sharing leading to project ownership and sustainability.

The pilot project as a whole included six smaller projects: improved crop varieties, fuel
efficient stoves, tree planting (with Jatropha), use of Drought Decision Support Tools
(DDSTs), training on the use of simple weather tools, and water harvesting options.  The
projects that were considered were based on the vulnerabilities of the community and the
nature of the climate change impacts.  

The pilot project was undertaken using Social Analysis Systems (SAS) tools to promote
participation, so that community members were the driving force while members of the
project team provided supervisory and facilitating roles. 

The project implementation started with socio-economic and bio-physical mapping as
well as a vulnerability and needs assessment. During the sessions, male and female
groups met separately but simultaneously. In an attempt to facilitate the communities to
assess and document current livelihood systems, indigenous knowledge, adaptive
capacities and vulnerabilities, the following SAS tools were used: 1) Timeline/Force-field
Analysis, 2) Resource Mapping, and 3) Stakeholder Configuration. 

Timeline/Force-field Analysis
The exercise started by defining the topic to be explored, which was climate change, as
well as the timeframe for the analysis, which was to be the past 30 years. A few widely
recognized milestones in the history of the region were added to act as reference points.

Objectives of
the Project

Methodology
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The materials used for this exercise included a flipchart, cardboard (different colours) cut
into desired pieces, and markers (different colours).  The participants were then
encouraged to think of a key change or event of the past relevant to climate change, and
write this on a card.  The card was placed on the timeline using the milestones as
reference points. The questions were repeated so as to identify and describe other key
changes or events related to climate change. Every event was recorded on its own card
and placed on the timeline. This continued until the group had reviewed all of the
important changes or events relevant to climate change that they could remember. 

The cards were moved so that the positive changes or events were placed on one side of
the timeline and the negative ones on the other side. The less important changes or
events were placed under the other cards for events located at a similar point in time
along the timeline. The result was reviewed by looking for trends and patterns of positive
and negative changes or events.  The timeline/force-field was used to help community
members remember events of climate change that had taken place in the past, the
impact that such events had created and the responses adopted, and if these responses
were coping or adaptation. Subsequently, the overall 30-year timeline was divided into
five-year periods. 

Resource Mapping
The materials used for resource mapping included: markers (different colours),
transparent cellophane paper, spirit, cotton wool and paper tape. The resource mapping
helped identify the types of resources available in the communities, including biological,
geophysical, traditional, social and religious features in the communities. In view of the
multiplicity of options and the limitation in the resources available, it was necessary to
rank them in order to arrive at final selected ones.

Involvement of the Communities
In general, the training sessions were held at the premises of the village head. Usually a
literate member of the communities was selected to lead the process with the project
team facilitating. At the early design stages of the pilot project, members of the
communities were required to actively contribute by participating in the community
engagement sessions held. 

Gender Participation
The participation in the socio-economic needs assessment and bio-physical resource
mapping involved both adult and youth men and women however the sessions were held
separately for men and women. The female project team member led the session for
women while male project team members attended to the men's group.  Plates 3 and 4
show men and women groups during the resource-mapping exercises in Gorori. 

In order to decide on the particular adaption options to implement in the three
communities, the results of the vulnerability and needs assessments were considered.
The results of these exercises helped to prioritize needs and the most vulnerable groups
in the communities, thus suggesting where the projects would have maximum benefit.

Results of Vulnerability and Community Needs Assessments
The output from the timeline/forcefield exercises in Billeri, Bursali and Gorori are shown in
Tables 1, 2 and 3.  It is noteworthy that many of the responses taken by the community to
the climate events can be considered 'coping' mechanisms rather than adaptation
options (for example, prayer, receiving food aid and migration). 

The output of the community assessments include resource maps of the communities,
stakeholder configuration, details of climate events from the past 30 years including the
impacts these events generated, as well as how the communities attempted to cope with
those events. The results of the resource maps and stakeholder configuration are
provided as pictures in this report. The resource maps give detailed pictorial descriptions
of the physical resources – biological, hydrological, cultural, religious and other features
of the communities. The stakeholder configuration, on the other hand, describes the
stakeholders' participation and the degree of their relationships within the context of
social and economic interactions in the communities.

Adaptation
Options 

Plate 3 Resource mapping at
Gorori (men)

Plate 4 Resource mapping at
Gorori (women)
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The Timeline/Force-field exercise for Billeri (Table 1) shows that in 1990, the community
experienced an army worm invasion which led to high crop losses, reduced crop quality,
hunger and increased food costs. Most of the responses were coping measures rather
than adaptation, and included prayer and labour migration. In 1995, the community
experienced late onset of rainfall. This led to poor crop yield, loss of livestock, hunger,
high food costs and labour migration. The responses adopted included prayers, labour
migration, and engagement in alternative income generating ventures. In the year 2000,
the major event reported was flooding which damaged crops and houses, reduced crop
yield, caused loss of livestock and increased food costs. The major responses employed
included prayer, temporary shelter and erecting barriers such as sandbags etc.
Windstorms were the most destructive event in 2009, causing damage to crops and
houses, reduced crop yield, and increased food costs. The responses included prayers
and temporary shelter which were both coping mechanisms rather than adaptation
options.

Table 1 Timeline/Force-field exercise for climate change events in Billeri 

Year Impact ResponseEvent 

2005 Flooding Building temporary shelters

2000 Drought Poor crop yield
Hunger

1995 Late onset of rain Outmigration for labour
Loss of livestock

Crop damage & high food costs1990 Insect pest attack

Consultation with veterinary
officer

Table 2 Timeline/Force-field exercise for climate change events in Bursali 

In 1979, the major climate change event reported by the community of Bursali was the
drying up of the Katagum River (Table 2). The major impact was the curtailment of
irrigation farming, which reduced crop yields, caused high food prices and reduced
income for farmers. There was also reduced availability of drinking water for both people
and livestock. The responses included digging out depressions along the river bed to
source water and labour migration.  The community of Bursali experienced drought in
1989, which resulted in poor crop harvest and high food costs. The responses included
praying, planting early maturing crop varieties, food and material aid and labour
migration. In 1994, flooding was the major event experienced, which led to the
destruction of markets and houses, poor crop harvest and high food prices. Responses
included prayer and food aid from the government and labour migration.

In 1999, there were increased wind and rain storms which caused destruction of crops,
houses and markets and increased food prices. The responses included prayer and
labour migration. In 2004, the rains ceased early leading to poor crop harvest and high
food costs. Responses included prayer and labour migration.  In 2009 the rains arrived
late, which resulted in delayed planting and poor crop yields. The responses included
planting early maturing crop varieties and prayer.

2009 Windstorm Crop damage
Building damage

Crop damage

Prayers

Year Impact ResponseEvent 

2004 Early cessation of
rain

Planting early maturing crops
Irrigation

1999 Wind & rain storms Destruction of markets & houses

1994 Flooding Locust invasion

1989 Drought

Outmigration to find labour
elsewhere

2009 Late arrival of rain Poor crop yield & high food costs Prayers

Poor crop yield & high food costs

Scarcity of water for humans &
livestock

Food aid

1884 Drying of river Loss of dry season farming
livelihoods

Tree planting (A)



The community of Gorori experienced flooding in 1979, the impacts of which included
destruction of houses and crops, reduced crop yield, outbreak of diseases, food
shortages and high food prices. Some of the responses applied include praying, food aid
and labour migration (Table 3).  In 1989, drought was the major event, the impacts of
which were reduced crop yield, food shortages, high food prices and labour migration.
The community of Gorori also experiences an infestation of army worms 1994, which
caused disease outbreaks, food shortage and high food prices. The coping responses
were the same: praying, food aid and outmigration.  Locust invasion was the major
challenge in 1999 and in 2004 the rains were late, resulting in low crop yield, food
shortage and high food prices.  Windstorms occurred in 2009 in Gorori, which caused
destruction of plants and houses, loss of humans and livestock, food shortage and high
food prices.  Every year for these events, the coping responses were the same: prayer,
and out migration for labour. 

Table 3 Timeline/Force-field exercise for climate change events in Gorori

Year Impact ResponseEvent 

2004 Late onset of rain Food aid

1999 Locust invasion Poor crop yield
Outbreak of disease

1994 Army worm attack

1989

2009 Windstorm Crop damage
Building damage

Prayers

Loss of life of humans & livestock

Labour migration1879

Drought

Food shortage & hunger
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Crop damage & high food costs

Flooding Low crop yield

Adaptation Options Considered
The list adaptation options that were first considered for each of the three communities is
shown in Table 4. 

Table 4 Ranking of identified sub-projects in Darazo, Mallam-Madori and Zaki LGAs

LGA/community

Darazo:
Billeri

Sub-project

1) Early maturing crop varieties 
2) Training on the use of simple weather tools 
3) Well with a hand pump 
4) Use of drought decision support tools (DDST)
5 Fuel efficient stoves
6) Planting of Jatropha and
7) Water harvesting

1) Early maturing crop varieties
2) Planting of Jatropha 
3) 2-classroom primary school block
4) Fuel efficient stoves
5) Training on the use of simple weather tools 
6) Use of drought decision support tools (DDST)
7) Water harvesting

1) Improved crop varieties 
2) Dredging of Katagum River at Tabak and Gambi
3) Fuel efficient stoves
4) Planting of Jatropha 
5) Drought decision support tools (DDSTs)
6) Training on the use of simple weather tools 
7) Water harvesting

Malam Madori:
Gorori

Zaki:
Bursali
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After ranking was carried out by the communities with facilitation from the project
partners, the following climate change adaptation options were finally agreed upon to be
the focus of this pilot project:
1. Improved crop varieties
2. Fuel efficient stoves
3. Planting of Jatropha
4. Drought decision support tools (DDSTs)
5. Training on the use of simple weather tools  
6. Water harvesting

These six options were chosen by the communities and since the project is to be
community driven, the choice that the communities make has to be maintained so long
as it related to climate change and appeared implementable. The project partner team
(ATBU) in collaboration with the members of the communities conducted the assessment
of the impact of the options. 

The assessment that these options were considered suitable included the following
rationale: 

Fuel efficient stoves were considered a good option because it can be easily
adopted and it has proven to be useful in saving trees, labour and money. 

The use of drought decision support tools was also considered suitable as it
provides an early warning system about the coming season and provides complete
information about input and practices that farmers need to adopt to ensure maximum
yield. It also reduces risks to the farmers.

The Jatropha plantations also showed good promise as this option had the potential
to provide a carbon sink thereby reducing greenhouse gasses. It also had the
potential to provide a clean alternative fuel source and livelihood support in the form
of by products such as soap and organic fertilizer.  

Other options such as dredging the Katagum River for Bursali, the well with a hand pump
for Billeri and construction of 2-classroom primary school block for Gorori were dropped
largely because they were not clearly strategies to address climate change impacts. Table
4 shows the interventions.

Based on the analysis conducted through the above-described activities, a set of
potential adaptation options were identified by the community members with the support
of the project staff. They included:
1. Improved crop varieties;
2. Fuel efficient stoves;
3. Tree planting (Jatropha);
4. Drought Decision Support Tools (DDSTs);
5. Training on the use of simple weather tools; and 
6. Water harvesting options.

Adaptation Options Chosen
Improved Crop Varieties  

According to Mortimore (1989), adaptive capacity in the agriculture sector could be
higher if technology offered the opportunity for new varieties and techniques to be
introduced in response to climate change.  Many reports have indicated that seasonal
climate forecasting offers the potential for improving management of crop production
risks. Farmers in West Africa are most likely to benefit if seasonal climate (i.e. rainfall)
forecasts are distributed as an integral part of an extension package that includes
discussion of potential response strategies, and risk management (Ingram et al., 2002). 

In order to help farmers in the pilot communities, collaborative and participatory activities
were conducted at the three communities. Farmers were selected after informal
discussions were held in each community. To avoid bias, a balloting system was used to
select 25 farmers for the trial.  Of this number, ten planted millet, ten planted sorghum
and five planted cowpeas. With respect to gender participation, the five who planted
cowpea were females.  The trial involved the use of early maturing varieties that were
expected to perform better than the local traditional variety in the shorter rainy season.



Based on the varieties recommended in the model, in each of the three communities, 100
kgs of sorghum (variety: ICSV 400), 100 kgs of millet (variety: Sosat 88) and 50 kgs of
cowpea (variety: Sampea8) were distributed to the 25 participating farmers. Also, 20 bags
of NPK fertilizer, 5 bags of urea (a nitrogen-release fertilizer) and 25 1 litre bottles of
'symbush' herbicides were distributed and each community was supplied with a
knapsack sprayer. 

After distribution, demonstrations were conducted in each community regarding
management for each of the crops. This included planting density, time of planting, time
of fertilizer application and amount of fertilizer to apply. As a result of the complexity of
herbicide application, one person per community was intensively trained on formulation,
application time and methods for responding to community needs, in addition to the
basic training received by other members on these areas. 

The field trials were conducted when the rains began around May 22-30, 2010 for Billeri
and June 6-12 for Gorori and Bursali.  Plates 5 and 6 show two of the trial plots in Gorori.

Fuel-efficient Stoves

One of the most significant factors contributing to environmental degradation in
developing countries is deforestation.  Deforestation in the savannah region of Nigeria,
where Bauchi and Jigawa States are located, has occurred largely from cutting trees for
fire wood.  Fuel-wood and other biomass fuels are estimated to constitute over 50% of
the total national energy consumption in Nigeria (Ikuponisi, 2004).  The destruction of
vegetation in this region has far reaching implications, causing increased erosion from
rain and wind as a result of exposure of the soil to direct effects of rainfall, sun and wind.
This is in addition to loss of biodiversity in the fragile ecosystems of the savannah as well
as removal of trees that act as a carbon sink, thereby increasing the global warming
potential (Isserman, 2004). A comparison between the historical consumption and supply
patterns reveals that the demand, especially for fuel wood, outstrips the natural
regeneration of the forestry stock (Akinbami, 1997).  At the present rate, the nation's
forestry stock may well be depleted within 50 years if the trend is allowed to continue.

Presently, the most common stove being used in rural areas is the 'three stone' type or
versions of it, which has thermal efficiencies of 5-10%. This low level of efficiency has
created multiple environmental problems contributing to increased deforestation,
combustion-related health hazards and emission of gases.

Improved stoves of various designs are available in Nigeria and elsewhere. Some of the
stoves are appropriate for the combustion of charcoal and coal briquettes, with thermal
efficiencies in the range of 19-25% (Ikuponisi, 2004).  

One of the climate change adaptation options considered in this pilot project was to
reduce fuel wood consumption through the fabrication and distribution of fuel-efficient
stoves to selected participants in the pilot communities. This project aimed at
empowerment of the community members to acquire and use the improved stove in
order to increase thermal efficiency and reduce negative impact on local forests.

The sampling process for this phase of the project was done by asking the Village Head
to select 30 participants, out of which 20 household heads were selected, using a
balloting technique. The selection was based on the following criteria:
1. Participant must be a male or female household head
2. Participant must be willing to share information and experience from the use of

efficient stoves with other community members
3. The selection must be gender-balanced, especially involving female household heads
4. The selection must include youth heads of household

Table 5 shows the sampling units selected in the respective communities using the above
criteria. Even though all of the eventual participants were women, the balloting was
conducted using the names of all the eligible heads of households, including males, in
order to give everyone an equal chance at participating in this phase of the project. 

Plate 5 Project team members
inspecting improved millet at
Gorori

Plate 6 Project team members
inspecting a cowpea farm at
Gorori
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Table 5 List of Participants according to gender in the three pilot sites of Gorori, Bursali
and Billeri Communities

LGA:
Community FemaleMale Youth

Mohammed Fanzani 
Mal. Ali Zubairu 
Mal. Sule Salisu 
Mal. Umar Bulama
Maigari 
Mal. Musa Hamisu
Mal. Haruna Yakubu 
Mal. Musa Magaji 
Mal. Sule Rabiu 
Mal. Abdullahi Sa'adu
Makeri 
Mal. Usman Garba 
Mal. Audu Adam
(Maroki)

Village Head 
Mal. Yusuf Chibago 
Hon. Usman Dumai
Machaka (S/ Fawa)
Mal. Umaru AbaMal.
Daudu Mayo
Mal. Sale Abdu 
Mal. Samaila 
Mai Chori

Village Head 
Mal. Adam Garba
Mal. Ladan Sarki
Mal. Abubakar
Jungudo
Mal. Usman Mohd
(Liman)
Mal. Muhammadu Uddi
Mal. Umaru Sambo
Mal. Habu Waziri 
Mal. Usman Liman
Mal. Ahmadu Lamido
Mal. Abdu Lamido

Mallam-
Mador:
Gorori

Malama Salamatu Mohammed Saminu
Mohammed Mota
Alhassan Isiaka
Alhassan Baliya
Mohammed Yazidu
Nasiru Mohammed
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Category of Participant

Zaki:
Bursali

Darazo:
Billeri

Mama Sasuwasi Zaci
Malama Adama 
Musa 
Madam Chakwa 
Kaku

Kyallumwa Wanzam 
Adamu Jatau 
Samago Ali 
Mal. Adamu Jaji 
Mal. Gali Ayuba 
Mal. Karasu Kaku 
Makeri Potter 
Ahmadu Kalo (Ninja)

Hafsatu Bello Abba Chadi 
Abdu Wanzam 
Ahmad Musa 
Buba Ado 
Muhammadu Bose 
Mal. Shanu Waziri 
Mal. Adamu Manzo 
Buba Garba

Stove Fabrication

Experienced stove fabricators were identified in each community to reproduce the
prototype of improved stove brought to the communities by the project team. The
approach of identifying a local builder was taken in order to build local capacity and to
empower a few artisans in the community.  This was also important for sustainability so
that when the other members of the community realize the cost effectiveness of the
product, they can easily access from the producers in their midst. The stoves include
both single and double-chamber types. Ten of each type, single and double chambers
were built for each community, for a total of sixty stoves. 

Distribution of Stoves

The stoves were distributed to the selected participants in the communities. After
distribution, demonstrations regarding the safe and efficient use of the improved fuel
efficient stoves were conducted in each of the communities (see Plates 7 and 8).  There
were minimal problems with the stoves in Gorori and Billeri but the construction at Bursali
was so inadequate that the stoves were rejected collectively by the community members
and project team members and new ones were built at Bauchi and later distributed to the
community members. 

Tree Planting (Jatropha)

The use of plant oil as an engine fuel has a long and eventful history.  Bio-fuels refer to
renewable fuels derived from agricultural crops such as corn, sugarcane and soybeans,
or from biomass resources such as agricultural, wood, animal and municipal wastes and
residues. Ethanol and biodiesel, which are the predominant bio-fuels, can substitute for
gasoline and diesel or be blended with them in order to reduce greenhouse gas

Plate 7 Consultations before the
distribution exercise at Gorori

Plate 8 Demonstration on the
safe and efficient use of the stove
at Gorori



emissions. This can help communities to improve air and water quality by reducing toxins
and air pollutants and reusing waste streams. In turn, this can create revenue for the
agriculture sector, support rural economies, and increase energy security.

In view of climate change impacts and the limitations of world oil resources, vegetable
oils have received special attention. A special interest has been shown in the cultivation
of Jatropha (Jatropha curcas L., belonging to family Euphorbiaceae) for oil extraction in
addition to other purposes. The plant is drought-resistant and can be cultivated on
marginal land without competing with food production. The plant is also used for various
other purposes, such as firewood and soap, thus assisting rural women to generate
income. Other important uses of the plant are erosion control when planted as hedges
and as an energy supply for lighting and stationary engines in rural areas.

Jatropha is a perennial, living up to 50 years. It is a succulent plant that sheds its leaves
during the dry season and attains a height of about 3 metres in 3 years. The plant is
adapted to high temperatures and grows well in well-drained soils surviving in areas with
an average rainfall of 300 to 1000 mm. Jatropha often starts yielding fruit from the first
year onwards, but yields are highest after 3-5 years.

Jatropha has several advantages over other plants that can also thrive under adverse
conditions.  After extraction, the residue is excellent organic manure containing 38%
protein.  In addition to extracting biodiesel from the Jatropha fruit, the leaf and the bark
are used for various other industrial and pharmaceutical uses.  Approximately 31-37% oil
can be extracted from the seed.  The oil can be used for any diesel engine without
modification.  When planted as a fence, Jatropha repels rodents and has phyto-protective
properties against pests and pathogens, thus providing additional protection to
intercropped plants. The seed cake remaining after oil extraction is toxic and is currently
used as a bio-fertilizer and a bio-pesticide. Once detoxified, it could be a highly nutritious
feed material that would help in reducing the need to import high-protein concentrates.
Like all trees, Jatropha removes carbon from the atmosphere, stores it in the woody
tissues and assists in the storage of soil carbon. It is thus considered environment-
friendly.

For this pilot project, a quarter of a hectare sized plantation was established together with
the community members who have joint ownership of the plantation. About 6,000
Jatropha seedlings were acquired from Dutse, Jigawa state and transported to the three
communities. The seedlings were later transplanted in each community on a communal
plot at a spacing of 1.5 metre by 1.5 metre. NPK fertilizer was applied at planting and
approximately one month after. Weeding and other management practices were carried
out as necessary. The impact of the Jatropha plantation was not known at the end of the
pilot project, because it takes 3-5 years to realize maximum yield. Also, the training
required for soap and fertilizer making will also occur after the project lifespan.  

Drought Decision Support Tools (DDST) 

A range of tools and concepts have been developed to deal with the need to reduce crop
losses in dry years. These include 'response farming' in which a crop is managed in
accordance with the rainfall prediction based on the date of onset of the rains and actual
amount received in the early part of the season.

One of the most useful tools to manage crop production risks are crop simulation models
that are linked with models of daily rainfall and can account for El Niño effects (Jones et
al., 2000). Accumulated experiences are already available in farming communities who
have lived with climate risks over time. In order to use science-based climate prediction
information, it needs to be tailored to farmers' needs by matching it with traditional
practices and incorporating existing local knowledge, which is what this aspect of the
project aimed to achieve. Also, the results of this exercise were used to provide feedback
to the climate science community on the application value of their research.

The drought decision support system (DDSS 4 model) is software that was specifically
developed to simulate field experiments using inputs regarding the area in question
including:  long-term (thirty years) rainfall records, longitudes and latitudes, rainfall
pattern, whether it is El Niño or La Niña year, crop varieties and choice of plant spacing.
Other inputs include planting dates and fertilizer amounts. Once the inputs are uploaded,
the model is run to give outputs or platforms that can be applied to different options
regarding amounts of fertilization and crop varieties until the most suitable options are
determined.  In this case, the crops were varieties of millet, sorghum and cowpea.  Due
to the lack of long-term weather data for the pilot communities, extrapolations were made
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using the nearest towns where such data are available. For Billeri, the simulations for
Bauchi were used. For Gorori and Bursali, data from the nearest town, Nguru, was used.

Training on the Use of Simple Weather Tools 

At each of the three communities, training on simple methods for gathering rainfall data
was conducted (see Plates 9 and 10). Two participants from the training were selected to
observe, measure and record the data in a hard cover note book provided. The
community members were also advised on the implications of the amounts of rainfall
recorded on their farming activities. There was also a general training on the use of the
weather forecaster device, which is a simple tool that gives a pictorial representation of
what the weather is going to be like in the next 6-12 hours (Plate 9). This was identified as
a strategy to help to the farmers in planning their activities, based on successes with this
device from other African countries.

The exercise was conducted in the communities and involved all the community
members including the farmers that were to be involved in the on-farm validation studies.
A total of twelve weather forecaster devices, four in each community, were distributed.

Water Harvesting 

With the use of appropriate technologies, rainwater harvesting can play a significant role
in irrigation and adaptation to the effects of drought. There is growing acknowledgement
of the value of rainwater harvesting in rural areas. However, appropriate technologies will
need to be developed and widely disseminated.

Micro-catchment on-farm systems provide suitable options as they are designed and
constructed at low cost, making them easily replicable and adaptable. They have higher
runoff efficiency than macro-catchment systems and do not usually need a water
conveyance system.

The original plan for the pilot project was to select 30 farmers for training and in-depth
demonstrations on the development and maintenance of simple on-farm systems
including contour ridges and semi-circular trapezoidal bunds systems. These methods
were chosen because they are simple to construct and maintain as well as versatile
regarding slopes. However, because funds for this project did not arrive early enough in
time for the planting season, it was not possible to go ahead with the original plan. It was
therefore modified to communal water storage reservoirs, established near the Jatropha
plantations.

Plate 9 Training on use of rain
gauge in Gorori

Plate 10 Training on weather
forecaster in Bursali

Table 6 Interventions and their immediate and long term benefits

Intervention Immediate Benefit Long term Benefit

Improved crop
varieties

Validation of simulations
Higher yield
Less risk of failure

Reduction in deforestation
Reduced carbon emission
Increased carbon sink
Reduced health hazard among women

Fuel efficient stoves Energy Efficiency
Money saving
Time saving

Jatropha planting Increased carbon sink
Alternative cleaner energy
Source of livelihood

Reduced risk of global warming
Reduced poverty among the community
members

Drought decision support
tool

Early warning information
Reduced risk
Reduce inputs & time wastage

Higher income to the farmers
Greater food security

Training on
weather tools

Information to farmers
Capacity building
Better planning of farm operations

More informed farming activities
Soil erosion control
Reduced risk of wasted seed & labour
Increased food security
Reduced poverty

Water Harvesting Water reservoir
Availability of water for supplementary
watering of plants
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The results from each of the 6 adaptation options implemented are described in more
detail in the following sections: 

Improved Crop Varieties  
All participating farmers harvested and threshed their crops then quantified their yields.
Yields were also collected from some community members that did not participate in the
pilot studies for comparison. 

The observed yields (kg/ha) of the introduced millet, sorghum and cowpea varieties fell
far short of the predicted values in all three sites of Billeri, Gorori and Bursali. This could
be due to the fact that the predicted yield for Billeri was based on an assumption that
planting would take place ten days after the predicted onset date and almost all farmers
planted before that time. For Gorori and Bursali, where the predicted yield was based on
planting ten days before the predicted onset date, almost all farmers planted on or after
the predicted onset date. This emphasizes the importance of adopting the whole set of
management practices in order to realize increased yields.  

In Billeri, the millet yield from the non-participating farmers (those that planted the local
variety) was approaching that of the participating ones. Also, the sorghum yield for both
groups was about the same (Figure 3). Many reasons could account for this. One
explanation is the fact that the local varieties they used are adapted to the local
conditions and may have been a better choice. It also further supports the fact that
success with improved varieties is more dependent on following the exact requirements
in order to show optimum yield.  Since some of the conditions (such as planting at the
suggested time), were not followed, the yields suffered. 

In Bursali, sorghum yields from the non-participating farmers growing the local variety
approached the predicted value for the improved variety provided and at times
surpassed the actual yield obtained from the participating farmers. This was due to the
general attitude of the participating farmers in this location which made them to plant very
late and who paid little attention to the crops later. 

Outcomes from
Adaptation
Options 

Figure 3 Comparative predicted and observed yields (kg/ha) of millet sorghum and cowpea in Billeri, Gorori
and Bursali in the 2010 season

Fuel Efficient Stoves 
According to the participants, the outcome from this activity is that they are able to cook
their food much faster, in about two-thirds of the time taken before, with minimal use of
firewood, reported to be only about one quarter to one third of the amount of fuel used in
the conventional stove.  It is felt that when the stoves are adopted by more people, it will
lead to reduced forest destruction, thereby maintaining a critical natural resource and
reducing vulnerability to climate change impacts.
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Tree Planting: Establishment of Jatropha Curcas
The Jatropha plants have established very well at Billeri (see Plates 11 and 12) largely
because the community members followed the management practices as they were
demonstrated to them. The plants in Gorori were not as well-established which is a
reflection of the commitment of the community members.  The plants at Bursali
performed the worst, a clear manifestation of the community members' attitude to the
project.

Application of DDST to Forecast Agricultural Yields
Figure 4 depicts the simulated yield of Sosat 88 millet at Billeri for the 2010 season. The
message it carries is that maximum yield of approximately 2675 kg/ha will be obtained if
planted ten days after the predicted rainfall onset date of May 22nd, 2010, which is June
2nd, 2010.  However, for yields to reach these levels, 70:30:30 kg/ha NPK fertilizer must
be applied at a planting density of 53,000 plants/ha. It is also clear from the figure that if
a farmer planted millet 15 days before the predicted onset date, then the crop would be
lost. This has already been corroborated in real life as many of the farmers we interviewed
around Billeri on May 13th, 2010 indicated that they had already planted when the early
rains came, but there was no crop. The farmers in Billeri did not plant early and instead
waited for the day predicted by the DDST.  In so doing, the crop was successful and
there was not loss of seeds or time.

Plate 11 Jatropha plants well
established in Gorori

Plate 12 Jatropha plants fruiting
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Figure 4 Simulated yield of Millet Sosat 88 in Billeri for the 2010 season

The simulated yield of ISCV 400 Sorghum at Billeri for the 2010 season is shown in 
Figure 5. The maximum yield of approximately 955 kg/ha will be obtained if planted 15
days after the predicted rainfall onset date of May 22nd, 2010 provided that 90:45:45
kg/ha NPK is applied at a planting density of 53,000 plants/ha. As in the case for millet in
the same location, a farmer who plants his or her sorghum 15 days before the predicted
onset date would lose the crop. It is also clear that planting on the onset date will result in
lower yield compared to planting later.



Looking at the simulated yield of Sampea 8 cowpea in Billeri for the 2010 season (Figure
6) suggests that the maximum yield of about 1070 kg/ha will be obtained if planted 10
days after the predicted rainfall onset date of May 22nd, 2010 provided that 5 bags /ha
NPK is applied at a planting density of 30,000 plants/ha. Planting cowpea 10 days before
the predicted onset date would lead to reduced yield of 970 kg/ha and the best possible
predicted yield will be obtained when planted 10 days after planting provided all stated
conditions are satisfied. The farmers normally plant cowpea later than millet.

Figure 5 Simulated yield of Sorghum (ISCV 400) in Billeri for the 2010 season

Figure 6 Simulated likely yield of Sampea 8 Cowpea at Billeri for the 2010 season
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The simulated yield of Sosat 88 millet for Gorori and Bursali for the 2010 season is shown
in Figure 7. In contrast to the relatively wetter and longer rainy season in Billeri, the drier
Gorori and Bursali sites will benefit more by planting earlier than the predicted onset date.
The maximum yield of approximately 1500kg/ha will be obtained when planted 10 days
before the predicted rainfall onset date provided that 70:30:30 kg/ha of NPK is given at a
planting density of 53,000 plants/ha. Any one planting would lead to a lower yield.

Figure 7 Simulated likely yield of Millet Sosat 88 at Gorori and Bursali for the 2010 season

The simulated yield of ISCV 400 Sorghum for Gorori and Bursali for the 2010 season is
shown in Figure 8. The maximum yield of approximately 775kg/ha will be obtained if
planted 5 days before the predicted rainfall onset date with the application of 90:45:45
kg/ha NPK and at a planting density of 53,000 plants/ha. 

Figure 8 Simulated likely yield of Sorghum ISCV 400 in Gorori and Bursali for the 2010 season
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Simulated  yield of Sampea 8 cowpea at Gorori and Bursali for the 2010 season (Figure 9)
suggests that the maximum yield of approximately 1180 kg/ha will be obtained if planted
5-10 days before the predicted rainfall onset date on condition that 5 bags /ha NPK is
applied at a planting density of 30,000 plants/ha. 

Figure 9 Simulated likely yield of Sampea 8 cowpea at Gorori and Bursali for the 2010 season

Capacity Building on Weather Data Collection and 
Use of Simple Weather Forecast Tools 
As a result of this activity, the community members were given more information about
the onset of rains and when to plant.  This information was used together with their
traditional knowledge and with the scientific forecast released by NIMET. 

Traditional knowledge, which has been passed down through the generations, is still
used in the three communities and is considered complementary to scientific information.

The most commonly used traditional methods of predicting the start of the rains and the
time to plant are:

Change in wind direction: The wind direction in Bazara is usually multidimensional, a
change in wind direction towards the east indicate a possibility of rains within the next
one or two weeks. Though it may rain before the wind changes direction towards the
east, this rain is usually considered a false rain, and so farmers do not plant.

Counting from the last effective rains of the previous season: It is assumed that from
the 7th month from the last effective rain of the previous year, the rainy season will
start.  However, if around that time rain falls without the wind changing direction, it is
assumed to be a false rain. 

Appearance of a wild duck-like species of bird (locally called Shamua). This indicates
a possibility of rainfall within the next few weeks. The appearance of these birds
indicates that rain is about to start or that it has started raining somewhere close by. 

Changes in local crops: When the plant Allium cepa (locally called Gadali) starts to
sprout, rain may fall within the next two weeks. Also, when the fruit of Ximenia
americana (locally called Tsada) to ripen (small round yellow fruits) and it rains,
farmers will start planting.  Lastly, when the shrub Dactyoctenium aegytium (locally
called Burgali ) starts to flower, it will  rain within the next three weeks – before the
end of flowering. 

Most of this local knowledge is used for land clearing and land preparation.  For example,
ridging starts after the first heavy rain. Planting of some crops like millet and sorghum



also starts with the first heavy rain. Planting of other crops commences only when the
rains are established (i.e. when rainfall is heavy enough for pooling to occur). The
prediction of the start of the rainy season is usually about 80% accurate, however
sometimes dry periods set in after the rains have commenced. The possibility of a long
dry spell (i.e. drought) could be predicted if army worms are observed after planting. As a
result of the scientific information about the start of the rains, the farmers did not rush as
they sometimes do, to plant their crops when the early false rains fell. This helped
tremendously to avoid wasting good seed and their time.

Water Harvesting
Reservoirs for water harvesting which measured 5m in length, 5m in width 4m in depth
were dug and laid with strong polythene sheets in each of the three communities (see
Plate 13). They were locatd close to the Jatropha plantations, so that when there is no
rain, the trees could be irrigated.  The reservoirs were also intended to demonstrate to
farmers that similar structures could be made on their farms to supply crop plants with
moisture during dry spells. They also have the added advantage of reducing the
vulnerability of the soil to erosion losses by reducing the amount of running water.

The BNRCC pilot projects were less than two years in the communities, therefore it is
difficult to have many measureable results, however there are some outcomes that can
be reported, and they are as follows: 

Sorghum and millet yields were low due to the close planting distance between
plants on some ridges, which was closer than recommended.

Chemical spraying for insect control encountered problems, likely due to improper
mixing.

The improved crops were early maturing, of higher yield and quantity of harvest than
their traditional crops, but did not yield as well as the predicted values indicated. 

The taste of improved millet and sorghum crops after cooking was better than the
local crop varieties.

The millet has higher cooking quantity than normal millet variety, e.g. when three
measures of improved variety of millet was used, it equalled four measures of local
millet in terms of quantity

Farmers did not experience the itching sensation on contact with the skin during
threshing of the improved crops of millet and sorghum which happens with the local
varieties.

The grain size of the improved millet variety was larger than the local variety.

There was an infestation of the "electric" insect on sorghum.

The improved variety of sorghum had problems from smut disease (Burtuntuna) 

The improved variety of sorghum tastes better than the traditional variety

There were problems of striga on the improved variety of cowpea as well as an aphid
infestation.

The improved variety of cowpea was high yielding and flowered earlier than the local
variety.

The improved cowpea tasted better and yielded more when cooked compared to the
local variety.

The improved fuel efficient stoves cook faster than the traditional stoves and they can
use many fuel sources including cow dung, sorghum and millet husks as well as
pieces of wood. 

The main challenge in using the improved stoves size and stability, as it is difficult to
stir the large pots of maize during cooking.

The hand-held weather forecaster helps to determine if there will be rain in the next 6
hours. 

There were reports of villages near Billeri and Gorori showing a lot of interest in adopting
the improved varieties, so much so that they have started asking for seeds from the
participants of the pilot projects.

The project had relatively good visibility.  There are three sign posts showing the project
name in Bauchi, two at the ATBU office and one at the BSADP Headquarters. There are
also two sign posts in strategic locations for each of the three communities. In addition,
there is a sign post each for Malam Madori and Zaki Local Government Secretariats.
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Plate 13 Water harvesting
reservoir in Bursali, almost full of
water



Project documentation including all photos is on available on CD. In addition, media
personnel accompanied the team during the field work in the communities.  To date, two
radio shows on the project have been aired, one on Gombe Radio and the most recent
(May 22nd, 2010) on Bauchi Radio Corporation, BRC. The project also featured on
Bauchi Television (BATV) together with the BSADP Programme Manager.  The University
quarterly bulletin of March 2010 also featured the ATBU-BNRCC project.  

There was a lot of discussion about the pilot project, in particular with the Local
Government officials at Darazo.  As a result, there is the possibility of replicating the fuel
efficient stove initiative. 

To promote sustainability, an information-sharing exercise was carried out with the
communities. The purpose of this exercise was to discuss the impacts of the project with
the community and to form a community based organization (CBO). This CBO will lead
the community in maintaining the pilot project work and initiating any other similar
projects after the life span of this project.  Another important reason for the information-
sharing session was to share best practices among the three communities. This was
done by bringing some community members from Gorori and Bursali to Billeri for a one-
day interaction. 

As mentioned above, one exit strategy was the formation of a community-based
organization (CBO) comprised of committee members that were involved in the pilot
project (see Plates 14 and 15). The following individuals were nominated as CBO
committee members in Gorori and Billeri community.

In Gorori:
a. Chairman Malam  Audu Maikifi
b. Deputy chairman Harisu Musa
c. Secretary Ayuba Ibrahim
d. P. R.O Ali Baba
e. Women Leader Malima Salamatu Ibrahim
f. Grand Patron Sarkin Gorori

In Billeri:
a. Chairman Muhammadu Jingudo
b. Deputy chairman Abdullahi Bello
c. Secretary Abdullahi Buba
d. Treasure Malam Manu Garba
e. P. R.O Malam Ibrahim Adamu
f. Grand patron Sarkin Billeri

Another exit strategy was the procurement of a grinding machine for each of the three
communities which would be handed over to the CBOs to hold in trust for the community.
The plan is to operate the machine at the commercial rate with the proceeds collected in
a common fund to be held in trust. This would help make the bond among the
community members stronger in the common ownership. The money generated could be
used as a source of a loan to the community members.  It could also be used to fuel and
service and the grinding machine. For Billeri, where the community and partners
succeeded in getting an EU-funded project to sink a motorized borehole for the
community, such money could also be used to service the borehole and fuel the
generator if the Local Government support is late. 

Having formed a CBO, the community members are now in a better position to bring their
issues forward to the relevant authorities regarding climate change or indeed other
issues. It is hoped that they will also be more inclined to take collective action with
respect to climate change challenges. 

Project
Visibility and
Outreach

Project
Sustainability 

Plate 14  Community members
in a discussion during formation
of a community-based

Plate 15 Community members
in a discussion during formation
of a community-based
organization
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Some of the lessons learned from the pilot projects include:

1. Local communities are very receptive, but also have high expectation from projects.

2. There is a lot of existing local knowledge with respect to climate change and impacts
on agriculture and livelihoods.

3. The communities, especially Billeri, had a lot of trust in the project intervention.  Due
to the  early rains witnessed in their area,  surrounding communities went ahead and
planted their crops, which ended up being the wrong time to plant.  However, farmers
in Billeri calmly ignored the early rains and did not plant, instead using the DDST and
thereby saving scarce resources. 

4. It is very important to have the support and commitment of the village head for the
project and further: 

5. The community or village head should be someone who has the respect and
cooperation of the community.

6. In Bursali, the village head was not very enthusiastic about the project as indicated
by his absence during most of the visits by the partner and project team, despite
earlier communications with him. The result was that almost all the projects there
suffered various setbacks. 

7. In Gorori, the village head had a lot of interest in the project and was always present
during the visits by partners. However, he did not have as much respect and
cooperation from community members, which caused the projects to encounter
some minor issues. 

8. In Billeri, the head was very keen and the community members cooperated with him
and us. At the end, the entire project was a huge success.

9. One of the main factors that aided the success of the project was the commitment
and team work among the project team members. The support from the University as
well as the BSADP in providing logistics such as transportation, office space and free
time for the staff contributed a great deal towards the success of the project.  Also,
the enthusiasm shown by many community members especially in Billeri, and to
some extent Gorori, was also very positive.

10. Learning took place at all levels, from the household level to the village committees
and group leaders.  In some cases, learning was more difficult. For example, even
though two of the initial contact persons for Gorori and Bursali were both councillors
for the respective communities, it was later difficult to even meet with them.
Therefore, it is difficult to say that the councillors had any learning or reflections on
the outcome of the project.  Some traditional leaders, however, participated very well
in the learning process. The community as a whole also would have also benefited
from the learning process if methods had been put in place for such broad-scale
learning to include all community members.

The following recommendations are for policy makers and government program
implementation staff: 

Agriculture (Crops and Livestock)

Policy makers should aim to:

Build farmers' capacity by providing access to information and knowledge to
empower them to take action and make decisions on their own where possible;

Make available more resistant crop varieties so that is an accessible option to adapt
for farmers;

Promote technologies for processing agricultural products (millet, cassava,
groundnut, etc) which helps farmers add value and increase their income; 

Promote the use of soil management practices. This includes reducing inorganic
fertilizer use, increasing crop diversification, promotion of legumes in crop rotations;
increasing the availability of quality seeds and integrated crop/livestock systems,
promotion of low energy production systems, improving wildfires control and
restricting the burning of crop residues; and

Promote soil carbon sequestration by increasing carbon concentrations in the soil
through better management practices.  This option offers benefits for biodiversity, soil
fertility and productivity, and soil water storage capacity. 

Lessons
Learned and
Reflections

Recommendations
to Policy Makers
and Government
Programme Staff



Rural and Agricultural Extension Services 
Rural and agricultural extension services through state agricultural development
programs (ADPs) are virtually absent in most stated in Nigeria and, as a result,
communities lack essential services.  It is therefore recommended that such services
should be provided at the community level.

Seed Suppliers
Many community members indicated that they are aware of improved seeds but said they
do not have access to them. Therefore efforts should be made to enhance availability of
improved seeds to the communities, either by improving extension services through
ADPs or by providing links and subsidies for seed from commercial suppliers in the area. 

Fisheries
Fisheries activities are virtually non-existent in the pilot communities. It would be helpful to
encourage such activities, where possible, to assist in building resilience to climate
change impacts.

Water Management 
There is a dire need to promote good water management of all sources including rivers,
surface water and underground water.  A case in point is the community of Bursali, which
used to engage in irrigated farming.  Due to the silting of Katagum River at Tabak, there is
now virtually no such activity.  Considering the positive impact of irrigated agriculture,
authorities should consider dredging the silted portion of the river so that downstream
communities can benefit.   

Rural Water Supply
Some communities, such as Billeri, still have major potable water challenges and efforts
should be made to conduct inventories of the communities where basic needs such as
an ample, clean water supply are not available.

Health and Hospitals/clinics
Of the three communities that ATBU worked with, only Bursali has a health care facility.
There is the urgent need for access to health care for all communities. 

State Emergency Management Agency
From the pilot project, it became clear that the State Emergency Management Agency
(SEMA) has not reached the communities nor made preparations for interventions where
they are required.  It is critical to ensure that SEMA makes adequate preparations for
possible emergencies related to climate change events or other incidents.    

Rural Energy
Supplying energy to rural areas is a big challenge and the reliance on wood for fuel is the
rural reality. The use of fuel-efficient stoves has proven to be a good strategy that lends
itself very well for adoption and replication. Therefore, based on this success, it is
imperative that these are more widely promoted, given that they reduce wood
consumption, save labour and reduce monetary costs to families.  

Road and Bridges
The three pilot project communities had less than adequate road access.  There is a
clear need for more funds put towards better road access and bridges so that
communities have access to markets and other resources.  

Rural Livelihoods and Marketing
There are many challenges with regards to rural livelihoods, a main one being a non-
existent or weakly structured marketing system.  It would be beneficial to empower
communities through provision of rural livelihood options and to strengthen the marketing
system.
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Rural Industries and Rural Finance and Commerce
It is important to develop low-cost strategies for finance, including providing meaningful
financial incentives such as microcredit, payments for environmental services and
reducing the marketing influence of the agricultural supply industry.  With the success of
micro-financing and credit in Asia and the current interest of the Central Bank in this
direction, efforts should be made to encourage micro-finance banks that would serve
these communities.

Forests and Forest Management 
The government should promote policies that encourage more efficient use of natural
resources such as forests, biodiversity, water, and soil. This would increase farmers'
productivity in the long run and in a sustainable way. Afforestation, reforestation, forest
management, reduced deforestation, wood product management; use of forest products
for bio-energy to replace fossil fuel use are all management strategies that need to be put
into place  to protect and restore forests.  Financial incentives should be enacted to
encourage these activities. Other strategies that should be investigated are forest
mitigation technologies including tree species improvement to increase biomass
productivity and carbon sequestration, improved remote sensing technologies for
analysis of vegetation and soil carbon sequestration potential, and mapping land-use
change.

This pilot project revealed that there are still communities struggling with absence of
basic facilities for education.  Gorori and Billeri both have no access to basic education
as they have no primary school. Procuring water is so time consuming in some
communities, that even if there was a school there would be no attendance as women
and children spend much of their time fetching water.  It is therefore very important to
consider education in state, regional and national planning so that the provision of basic
education is possible in all communities including places like Billeri and Gorori.

Based on the project work plan, most of the scheduled activities were executed as
planned (Table 7). The two activities scheduled for October 2009 included socio-
economic and biophysical mapping, and vulnerability and needs assessment. The
improved stove project, the training on the use of simple weather measurement and
forecast tools were concluded as well as the use of DDST. The validation or use of
improved varieties as well as the water harvesting options have also been fully carried
out.

Assessment of
Achievements
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Table 7 Assessment of achievements in relation to the workplan

Proposed activities Target Achievement Rating (%)Project objectives

1. Assessment of
current livelihood
systems,
indigenous
knowledge,
adaptive capacities
& vulnerabilities

Visits & facilitation of exercises
by partners with community
members 

Documentation of indigenous
knowledge, adaptive strategies
through meeting with
stakeholders

Meeting with community
members

Distribution of a total of 60 fuel
efficient stoves

Indigenous knowledge,
vulnerabilities & adaptive strategies
documented from meetings
involving men women & youths in
all 3 communities

Held meetings involving men &
women in all three communities

Each of the three communities
received 20 fuel efficient stoves,
totalling 60

2500 seedlings provided each to
Billeri, Gorori & Bursali making a
total of 7500 

A set of oil extracting machines
was supplied to Billeri community

A 5m wide, 5m long & 4m deep
polythene lined water harvesting
reservoir erected in each of the
three communities 

90%

Execution of community needs
assessment

Empowerment of community
members with fuel-efficient
stoves

Establishment of Jatropha
plantation

Provision & establishment of
2000 Jatropha seedlings to each
of the three communities

One oil extracting machine
supplied at Billeri

Training & demonstration on
maintenance of simple on-farm
systems including contour ridges
& semi-circular trapezoidal bunds
systems through elaborate
demonstrations

Train all the farmers in Billeri,
Bursali & Gorori on the use of
hand-held weather forecaster to
measure rainfall & predict
planting time 

Provision of seeds of Sampea8
(Cowpea), ICSV 400 (Sorghum) &
Sosat 88 (Millet) as well as other
inputs to twenty a total of 60
farmers in the three communities

Model run to produce the best
combination of crop variety,
fertilizer dose, spacing & planting
date for each pilot site & its
validation on-farm

One grinding machine & 20
spaghetti machines supplied to
each of the three communities 

One day event to share
information among communities

Approximately 100 farmers trained
on measurement of rainfall & its
implication as well as use of hand-
held weather forecaster in the three
communities 

100 kg seeds each of sorghum &
millet & 50 kg seeds of cowpea
were distributed to a total of 75
farmers, 25 in each of the three
communities (20 men & 5 women)

Runs were made & as 2010 was a
La nina year, the best combination
for Cowpea (Sampea8), Sorghum
(ICSV 400) & Millet (Sosat 88) for
the three pilot sites were achieved 

A total of 3 grinding machines & 60
spaghetti machines were
distributed 

An information sharing day was
held at Billeri involving two
participants each from Gorori &
Bursali & all the members of Billeri
community

One CBO formed each in Billeri &
Gorori

Relative success recorded with
Darazo local government only

Establishment of water
harvesting structures

Training on the use of simple
weather tools

On-farm validation studies

Application of Drought Decision
Support Ttool (DDST)

Exit strategy

Information sharing

Group formation One CBO formed in each of the
three communities

Getting the three local
governments involved for
sustainability

Create & maintain linkage with
the Local Government

2. Identify & promote
adaptation options
to climate variability
& change

3. Enhancing local
adaptive capacities 

4.Sustainability

100%

100%

100%

100%

50%

75%

100%

100%

100%

100%

66%

33%
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Training on processing of Jatropha seeds for fertilizer and soap

Maintain the good relationship that was created with the communities and keep
informing them on developments on related to climate change and other challenges

Encourage CBOs in the communities to organize to access funds for climate change
issues

Lobby Local Government councils in project area to support communities to continue
with the projects

Project Finances
Total amount approved and provided to ATBU: Naira11,000,000.
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The Plateau State of Nigeria, like in other parts of the country, is experiencing an increase
in temperature, a change in rainfall patterns, and increasing incidence of extreme weather
events such as drought, hail and wind storms.  The pilot project outlined in this report
was a part of the broader Building Nigeria's Response to Climate Change (BNRCC)
project. The pilot project was a 24-month project that took place in two communities in
Plateau State with the aim being to increase awareness and understanding of climate
change hazards and impacts and to identify and test options that would facilitate climate
change adaptation.  Throughout the project, participatory approaches were used to
enable all voices to be heard and to encourage the inclusion of those traditionally
excluded from community decision making.  These excluded people are usually the most
vulnerable to climate change, and are largely women and youth.  

The two communities involved in this pilot project are in the Guinea Savannah zone of
Nigeria.  The community of Dashe, located in Vwang District of Jos South Local
Government Area (LGA) in the north of the state, has a population of over 10,000 people.
Kwaikong, located in Mabudi District of Langtang South LGA, in the south of the state,
has a population of over 5,000.  The livelihoods in both of these rural communities are
based on rain-fed agriculture. 

Dashe is named after the bamboo which is native to the area.  However, it is now
denuded of bamboo as a result of its exploitation for firewood and construction.  Dashe
has experienced a significant reduction in crop yield and, at times, crop failure.  Farming
is traditionally an activity carried out by men, but loss of farming as a viable livelihood has
caused an outward migration of men. The population of the community is now two-thirds
female, which has forced women to take over the care of the land.  Water scarcity in
Dashe has led to a greater distance travelled and more time taken to fetch water, as well
as an increase in water-borne diseases.  Shortage of firewood for cooking has led to the
increase in felling of trees, and the use of stalks and animal dung.  In Kwaikong, the
water table is getting lower and during the dry season, people are forced to travel for up
to 6km to collect water.  The scarcity of water has led to an increase in water borne
diseases, crop failure and in some cases during the dry season, the closure of schools
and government offices.  

In this pilot project, the Catholic Archdiocesan Rural and Urban Development Programme
(CARUDEP) worked with both communities to identify adaptation options that were
appropriate to their needs and acceptable to the community.  The interventions included
providing improved seeds, training on striga pest control, livestock management and
microfinance loans, with a focus on enabling the women to better manage their farming
activities.  A borehole was also rehabilitated for the provision of water for domestic use.  

In Kwaikong, the main focus was on improving access to water and the interventions
included the provision of surface and underground rainwater harvest tanks of 46,000 and
90,000 litres respectively for domestic use and the deepening and extension of an earth
dam (reservoir) for livestock.  Additional activities included the provision of improved
seed, training on livestock management and climate change awareness activities.
Participants in both communities were also trained to build and use simple household
water filtration systems to provide potable water.  

The outcomes of the projects reported by the communities include increased quantity
and quality of water, improved income, a freeing up of time previously devoted to
firewood and water collection, increased school attendance and, in Kwaikong, the return
of people to the community who had previously out-migrated.  In Dashe, for the first time
women have been included in the Community Development Association and they have
established the 'Women's Wing' of the association to initiate a microfinance project.  

There have been spin-off benefits from the pilot project as well. Beyond Kwaikong and
Dashe, other communities have benefited from seeing the successes in the two
communities that CARUDEP worked with.  In Kayarda, a neighbouring community to
Kwaikong, an earth dam (reservoir) was built and the Langtang South government has
committed to renovate existing water storage tanks in the district.  The Chairman of the
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LGA also secured funds of N500,000 for climate change awareness activities and
advocated for a replication of activities across the local government area.  CARUDEP
also secured additional funding from Catholic Agency for Overseas Development
(CAFOD) for an assessment of climate change awareness and structures in seven LGAs
in Plateau State, as well as for climate change awareness activities in a primary school
which included developing a biodiversity garden and working with children to produce a
DVD about climate change.  

This pilot project has worked closely with those most affected by climate change to
develop sustainable solutions, which has led to benefits for these communities as well as
for neighbouring communities. Changes have also been made at the local government
level. Recommendations for policy makers based on the learning from this project are
outlined in this report and have also been included in the National Adaptation Strategy
and Plan of Action for Climate Change in Nigeria, currently in the consultation stage.



BNRCC Building Nigeria's Response to Climate Change

CAFOD Catholic Agency for Overseas Development

CARUDEP Catholic Archdiocesan Rural and Urban Development Programme

CDA Community Development Association

IPCC Intergovernmental Panel on Climate Change

LGA Local Government Area

MDGs Millennium Development Goals

NEEDS National Economic Empowerment Development Strategies

NEST Nigeria Environmental Study/Action Team

NIMET Nigerian Meteorological Agency
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Brief History of the Project
The global climate change phenomenon and the significant impacts it can have on
people's lives is a major challenge facing humanity.  The Intergovernmental Panel on
Climate Change (IPCC) predicts that atmospheric temperatures will increase by 1.8-4.0°C
(IPCC, 2007) by mid-century.  This warming will be accompanied by rising sea levels,
altered rainfall patterns and increased frequency of extreme weather events.  These
changes call for urgent support to build the capacity of individuals and communities to
adapt to the existing and predicted impacts of climate change.  This should be done
along with achieving poverty reduction targets, set out in the Millennium Development
Goals (MDGs), and the goals set out in Nigeria's Vision 20:2020 and in the National
Economic Empowerment Development Strategies report, phase 2 (NEEDS-2).

Plateau State is located in the Guinea Savanna ecozone of Nigeria. Data from the
Nigerian Meteorological Agency (NIMET) located at the Yakubu Gowon Airport station in
Jos, show that annual average daily temperature in Jos and environs fluctuated between
23°C to 32°C in the last 24 years, from 1988-2010.  Most people perceive that the
temperature of Jos is warmer today than it was in the past.  The temperature used to be
characteristically cool around Jos, due to its location on a high plateau surrounded by
rocky and mountainous terrain.  

Other effects of climate change observed in the state are the duration and intensity of
rainfall and increased variability. The planting season for crops in the northern part of the
state has changed from April to mid-May, due to the late onset of rain. The southern part
of the state, on the other hand, experiences insufficient rainfall for cultivation and for
domestic needs. Local knowledge suggests that in the past two years, the rains began in
late June and ended in September, compared to the past when the season was from
mid-April to October.   

The BNRCC partner, CARUDEP, worked on this pilot project together with two rural
communities,  Dashe and Kwaikong in Plateau State, to test adaptation options to climate
change.  Dashe is located in Vwang District of Jos South LGA (at latitude 90 30'-100
00'and longitude 80 15'- 80 30') and Kwaikong is in Mabudi District of Langtang South
LGA (at latitude 80 30'-90 00 and longitude 90 30'-100 00') (Figure 1). 

Background 

Figure 1 Map of Plateau State showing the Pilot Study Areas

Justification of the Project
In the course of the field work carried out by CARUDEP in the past years, indicators of
climate change impact were observed, especially on water resources and agricultural
production.  In Kwaikong, the volume of water in dams, ponds and rivers is significantly
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lower.  In some cases, the only dependable sources of water dry up completely, which
was not formerly the case.  This has caused great hardship, leaving no options except to
travel between 2 and 4 kms on foot or by bike, to fetch water. In severe situations,
schools and some government offices closed down, as was the experience in 2005.
Other cases resulted in seasonal migration of some community members to neighboring
LGAs.  It is alleged that this has led to an increase in divorce cases and in women
refusing to marry men from such communities due to the difficulty obtaining water. In
addition, many communities are experiencing an increase in water-borne diseases such
as typhoid, skin infections, cholera and diarrhea.  An increase in snake bites is also
reported as more women are forced to walk along the road for long distances at night.  

The increased heat intensity and inconsistent rain fall have also affected agricultural
productivity significantly. For example, farmers in the southern part of the state lost a high
percentage of yam seedlings in 2007, while others had a drastic reduction in overall yield. 

In Dashe, which is named after the bamboo tree, no bamboos can be found in the
community as all have been used for fuel or construction purposes. Farmlands are
exposed to wind and rain erosion and tree planting is not a priority among the community
members likely due to influence of urbanization, engagement in tin mining activity and/or
a lack of knowledge about environmental issues.

The most reliable yields in the Dashe area are from acha, sorghum, millet and maize.
Three years ago, some houses and crops were destroyed by a windstorm and hailstones
that required government to help people to cope. The extreme weather event increased
the vulnerability of the affected communities and compounded the poverty level.
Especially affected were women who depend on farming for a major source of their
income.  

In order to live with these climate change impacts, the people living in these communities
have developed a variety of coping strategies, such as:

i) With a shortage of firewood, people use dry grass, corn stalks, animal dung and cut
down any available trees.  

ii) A shortage of income has led to people taking menial jobs, trading their livestock,
migrating out of the community, and relying on money sent from relatives who live in
other parts of the country.

iii) A shortage of water has caused people to trek up to 6km to fetch water, to treat silty
water with alum, and to reduce personal consumption for bathing to just 4 litres
weekly.  In addition, communal deepening of earth dams and ponds, and adoption of
local water storage methods has taken place.  

iv) When there is crop failure, farmers have had to adjust the timing of planting, they
have had to replant crops that fail to germinate the first time, and they have used
early maturing varieties.

v) Water borne diseases and other ailments are treated with local herbs.

It is clear that the impact of climate change on these communities is significant.  The pilot
project aimed to understand these impacts in depth and to work with the communities of
Dashe and Kwaikong to identify sustainable adaptation options to reduce and or protect
the people from these impacts.

Review of Relevant Literature
In 2007, flooding occurred in the central and southern part of Plateau State which
displaced around 10 communities including Wase, Gyambar, Kukawa, Saluwe, Anguwan
Gar, Wase Tofa, Zamko, Gandu and Gwi-wan Kogi and some communities under
Langtang North LGA. This event was reported to Plateau State Radio and Television, by
the local government official Abubakar Mohammed.  The flooding resulted in the
destruction of crops worth millions of Naira, the loss of many homes and at least 17
deaths, 11 of whom were drowned when the bus in which they were travelling was
upturned and carried by flood waters.  Households, livestock and farmlands were also
destroyed and thousands of displaced people took shelter in the primary schools in
Wase town.

The livelihoods of some 15 million pastoralists in northern Nigeria are threatened yearly by
decreasing access to water and pasture.  These shortages are likely linked to climate
change and may underlie incidents of increased violence in the north. For example, on



June 8, 2009, there were deadly clashes between pastoralists and farmers and, as a
result, nomadic herders suffered expulsion from some communities (IRIN report).
Similarly, the clashes in Plateau State on June 6-7, 2009, were reported to have started
with the alleged killing of an ethnic Chala woman in Bokkos by some Fulani nomads in a
dispute over her refusal to allow them to graze on her farmland (reported by the
Commissioner for Information Mr. Gregory Yenlong to IRIN).  Reports said that family
members of the slain woman killed two Fulani pastoralists in a reprisal attack. These
tensions linked to pastoralist-farmer disputes have been mounting in recent times in
several Nigerian states including Plateau, Benue, Taraba, Adamawa and Borno. A local
expert says the effects of climate change are partly to blame for these disputes. Northern
nomadic communities are increasingly moving southwards as the drought in the far north
reduces the availability of food for their herds, leading to disputes over grazing land (as
reported by the nomadic chief Alhaji Jebbe to IRIN).  

Obot (2010) supports the above link between violence and climate change, saying that
due to the loss of land cover and the transition of savannah to Sahel zones, the Fulani
herdsmen have migrated southwards to the Guinea savannah.  He concluded that "there
have been 37 communal wars between 1991 and 1995 that have been directly linked to
land use conflicts" which will intensify with further loss of land and natural resources.

Evidence shows that due to climate change impacts, the rainy season duration in
northern Nigeria has decreased from 150 days 30 years ago to an average of 120 days
currently, reducing crop yields by 20 percent, according to a 2008 National
Meteorological Agency study report.   Thus, the increasing consequences and the urgent
need to address the climate change phenomenon before it escalates cannot be over
emphasized.

Scope of the Proposed Project
The project aimed to build the capacity of 150 farmers and youth in agriculture and water
resource development.  The population of Dashe is 10,163 according to the 2006 census
figures. Men number 3,800 and women number 6,363.  In Kwaikong, the total population
is 5,088, with men numbering 2, 194 and women 2,894.  The project in Dashe
commenced on 30th September, 2009 while Kwaikong commenced on 14th October,
2009.

The objectives of the pilot project in the two communities were:

1. To carry out situational analysis and need assessments of two communities in
Plateau State in order to determine their vulnerability and capacity to adapt to climate
change

2. To strengthen the adaptive capacity of 150 rural farmers in each of the two
communities over two years

3. To train 40 people in adaptation options to increase water availability and water
management in order to strengthen the adaptive capacity of the two communities to
climate change impacts.

To start the pilot projects in both Dashe and Kwaikong, the communities needed to be
engaged and their knowledge and perspectives were needed to design, implement and
monitor the project.  To do this, Social Analysis Systems (SAS) tools were used.   The
type of tool applied in each exercise, interpretation of the results and actions taken are
described below. 

Community Vulnerability Assessment
To assess climate change vulnerability in both communities, the Rainbow Validation SAS
tool was used to verify the authenticity of the information provided by the different groups
based on evidence or by consensus of the community.

Transect Walk and Community Mapping 
A Transect Walk and Community Mapping activity was undertaken to enable the project
team to familiarize themselves with the situation in both communities. This exercise gave
the team access to information on available natural resources, existing facilities and other
features in the communities which were later verified and analyzed together with
community members (see Plates 1 to 4)
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In Kwaikong, the Transect Walk and Mapping exercise allowed the project team to identify
the following social features:  a well, which was constructed by the government had
collapsed due to the sandy soil profile, an abandoned underground water-storage tank
which was used to supply water to the community by the government in the past,  two
earth dams that were said to dry up during the dry season,  a primary school, and three
churches. 

In the community of Dashe, the mapping exercise was done by youth, who identified
community resources, vulnerable areas, features and infrastructure, etc. and presented
the map on the flip charts.  The features identified were blacksmith shades, churches,
farmlands, a private primary school, residential areas, main roads, footpaths, a stream,
rocks and a broken borehole in their community.  On the map, areas of opportunities for
development in the community were also identified. 

Interestingly, the mapping exercise in Dashe did not reveal the effect of wind storms and
hail stones which were significant events in the community at the time.  The map also did
not show the sacred farmland that was forbidden to be farmed.  When the area was in
fact farmed, people interpreted this as causing the hail stones. During he session, it was
discussed that since it was a Christian-dominated area, this traditional belief wasn't in
accordance with the Christian belief that the hail stones which affected their farmland so
badly was a natural phenomenon caused by God.  However, based on the map, the
project team together with the community noted the vulnerable areas and possible
potential options for project interventions.

The transect walk and community mapping results in both communities were used by the
project team to identify vulnerable areas, features, and potential issues for the projects to
address.

Stakeholder Analysis
The Rainbow Validation exercise was used to categorize identified stakeholders
according to gender and age (Tables 1-5).  The exercise was aimed at identifying the
following categories:  

those that highly influence and are highly affected; 

the moderately influential/moderately affected group; and 

those that have low influence and are little affected.  

This enabled the project team to identify the most vulnerable target groups and the highly
influential.  This analysis would be taken into consideration during the mobilization of
human and material resources, as well as where and how to focus on the most
vulnerable groups as the target beneficiaries.

Plate 1 Transect Walk in
Kwaikong

Plate 2 Water Sources in
Kwaikong

Plate 3 Economic Activities
among Women

Table 1 Results of stakeholder analysis using rainbow exercise in Kwaikong (Men)

Moderate Influence Low Influence High Influence

Moderately
affected

Okada riders
Marketers

Little
affected

Football Club

Highly
affected 

Youth chairman
PTA chairman
Clergy men
Youth Farmers group
Women's leader

Chiroma Kwaikong
Madaki Kwaikong
Development
Association Chairman

Local Government
Chairman
BNRCC
CARUDEP
Councillor

Women's group
Vigilante group

School children
Elders 



Plate 4 Community Mapping
Exercise in Kwaikong

Table 2 Results of Stakeholder analysis using rainbow exercise in Kwaikong (Women)

Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Madaki
Religious leaders

Okada riders
PTA Chairman
Women's leader
Youth leader
Traders
Development
Association
Chairman
Football club members
Chairman vigilante group

Men's group

Committee of 
Friends Groups
Farmers groups
Children
Community 
Elders
Women

Students

Local Government
Chairman
Councillor

Member of House of
Assembly
BNRCC
CARUDEP

Table 3 Results of Rainbow exercise for stakeholder analysis in Dashe (Men)

Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Village head
Development
Association Chairman
Development
Association Committee
Youth Development
Association
Dry and Rainy Season
Farmers Association
Chairman
Builders Association,
Vigilante Group
- Miners' Association

Chairman
- Livestock Farmers

Association

- District Head of
Vwang

- Carpenters
Association

- Electricians
Association

- Builders Association
- Tailors Association

- CARUDEP Kuru
- BNRCC Ibadan

Women's Association
Blacksmith Development
Association
Church Associations
Miners Association
Marketing Association
Youth
Farmers 

Children 

- Honourable Councillor
for Vwang 

- Chairman Jos South
LGA
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The results for Kwaikong (Tables 1 and 2) show that men identified five categories of
stakeholders as being 'highly affected' and 'highly influential', one of whom was Women's
leader.  The women, however, identified only two in this category: Madaki and religious
leaders and considered the Women's leader to have only moderate influence.  Similarly,
the political, religious and traditional leaders as well as government agencies were
identified as the moderately or little affected.  Seemingly, most of the categories of people
who live outside the community had high influence while the majority of the stakeholders,
such as leaders of various associations, artisans and farmers living within the community,
were identified as 'highly affected' but with either moderate or low influence. 



Table 4 Results of Rainbow exercise for stakeholder analysis in Dashe (Women)

Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Religions leaders
Village head
Community
Development
Association Chairman
Elders 

District Head 
Councillor for Vwang
Jos South LGA
Chairman

Blacksmith Development
Youth Association
Vigilante groups
Women's Association 

Women
Children 

Mason's Association
Men
Okada Riders
Association

nil 

Market
Men and women

nilMembers of House of
Representative
CARUDEP Kuru
BNRCC Ibadan

Table 5 Results of Rainbow exercise for stakeholder analysis Dashe (Youth)

Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Development
Association Chairman

Village Head School Children
Vigilante Group 

Business men
Blacksmiths
Vigilante groups

Women's Association
Youth Leaders

nil 

Elders 
District Head 
Church Leaders
Councillor 
Local Government
Chairman

CARUDEP Kuru
BNRCC Ibadan

Da. B. Danyeng

In Dashe, the men's group (Table 3) identifies several community associations as highly
affected by climate change impacts and also highly influential in the community. Children
were seen as most vulnerable as they were shown as highly affected by climate change
impact and with low influence. Table 4 shows the outcome from the women's group in
Dashe, who reported similar associations as the men but also added  religious leaders
and Elders as highly influential and also highly affected by climate change.  They felt that
they are the driving force of the community development process and community
members depend on them for decision making.  Prior to this pilot project, women were
not represented in the Community Development Association (CDA). Such powers were
only exercised by men although women were regarded as highly affected.  They were
seen to have only moderate or low influence because women traditionally depended on
their husbands for decision-making within the community.

The results for the youth group shown in Table 5 are slightly different than the men's and
women's groups.  The youth saw the village head as highly affected but with moderate
influence, while the CDA chairman and the Elders were rated as highly influential and
highly affected.  This is probably due to the role played by the CDA chairman in
mobilizing the community for development opportunities that could be derived from this
project.  The rating of the village head as having low influence was probably due his lack
of education and sole dependence on youth to facilitate development.  School children
and the vigilante group were considered highly affected but with low influence because
they appear to have no voice in decision-making.  

The LGA chairman and the councilor were rated by the men's group as moderately
affected and moderately influential while the women's and youth group rated them as
moderately affected but highly influential. It was difficult to ascertain why the men's group
rating was differed, but it may be related to the lack of participation by the LGA in
development activities in the community.
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In order to ensure the project was as successful as possible, the team took care to be
sensitive to gender dynamics. Effort was madeto form good working relationships with
those who were highly influential and highly affected as well as those who were most
vulnerable to climate change.  Those with high influence include the Local Government,
who was targeted for sensitization to climate change issues so that these issues can be
included in policy at the local and regional levels.  In addition, the project aimed to
ensure that those highly affected but had low or medium influence, were able to benefit
from the sustainable adaptation options offered by the project.  

Training was identified as a key strategy for community empowerment, so the project
team integrated training as a significant tool for change and involved all groups in various
training activities to reduce their vulnerability and increase their adaptation capacity to the
impacts of climate change (Plate 5).  Efforts were also made to solicit support from the
highly influential stakeholders towards realizing the goal of this project in the community.

Timeline/Force-field Exercise
The combined Timeline and Force-field SAS tool was used to understand climate change
events of the past and present in both communities, as well as impacts, coping
strategies and or local adaptive practices used during such events by the community.

Validation Tool 
This tool was used to confirm whether the information given by the different groups was
based on evidence and consensus by the community.

The specific results in each community are summarized in Tables 6 and 7 below (with a
photo in Plate 6).
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Plate 5 Rainbow Exercise (Top)
and Stakeholder configuration
exercise (bottom) in Kwaikong

Plate 6 Time line exercise in
Kwaikong

Table 6 Results of timeline and force-field exercise in Kwaikong 
(C = coping mechanism; A = adaptation mechanism)

Impact Response Climate change hazard

1975

1988

Year

Increased temperature Outbreak of skin
diseases, rashes &
measles
Infant mortality (one
household lost 4 children
during hot period)

Use of traditional
medicine (A)
Use of cooked lizard by
infected persons (C)
Migration from the
community (C)

Use of alum to treat 
water (C)
Accommodation of
victims by neighbours &
relatives (C)
Trekking to Sabon gida in
search of water (C)
Migration to Langtang &
Fajur village until the water
situation improved (C)

Sales of livestock (A)
Some men travel to other
communities for casual
labour (C)

Dry water sources
Crop failure and low crop
yield
Increased hunger
Water shortages
Outbreak of water borne
diseases 
Destruction of houses

Drought
Increased heat
High rainfall intensity
leading to flooding  

1999 Short rainy season Crop failure
Famine
Hunger
Water shortages



Table 7 Results of Timeline Force-field exercise in Dashe
(C = coping mechanism; A = adaptation mechanism)

Impact Response Event

2009

2008

Year

Hail stones
Prolonged rainy
season
Wind storm 

Destruction of crops leading
to poor harvest
Hunger
Destroyed Church & primary
school roofs 

Outbreak of meningitis
Destruction of crops by
insects that led to hunger

Government intervention (C)
Aid from private individuals
who have the means (C)

Poor farm harvest leading to
hunger
Destruction of some homes

Increased heat &
temperature 

2007 Late arrival of rain
& heavy
windstorms 

Early Drying of wells
Low farms productivity
produce leading to poor yield
Outbreak of diseases
Destruction of crops

Treatment in hospitals or
clinics(A)
Application of chemical &
local insecticide

Using of grains already stored
for subsequent farming
season (C)
Squatting with relatives before
reconstruction of destroyed
homes
Reliance on support from
philanthropist (C) 

Long distant trekking in
search of water (C)
Dependence on grains stored
as planting materials &
borrowing from neighbours
who have sufficient (C) 
Treatment in PHC, clinics &
hospitals. (A)

Treatment in hospitals
Wearing of warm clothes (A)

Extreme heat
Hailstones 

2003

2000 Excessive cold People took ill
Some people died during the
cold

Destruction of lives 
Crop failure due to long
period of drought

1993 Serious thunder
storms
Drought 

Early stoppage of
rainfall 

Change of planting time (A)

1994

Extreme cold

Crop failure due to insufficient
rainfall leading to acute
hunger

Irrigation farming (A)
Menial jobs to earn money
Travelling within & outside the
state in search of work

Treatment in hospitals PHC
clinic
Wearing thick clothes
Warming up using charcoal
fire

Children & some elders were
infected by pneumonia 
Some lost their lives

1983
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In Kwaikong, an emerging trend of increased temperatures drought, flood, wind storms
and rainfall variability is indicated in the table above.  The consequences of these
changes are low yield and crop failure and loss of fruit trees and forests which has
affected livelihoods, particularly for the women. Drought has at times led to closure of
schools especially during March and April.  The table indicates responses as either
coping or adaptation mechanisms.  Coping mechanisms, such as using chemicals to
treat water, or trekking long distances to collect water etc., are generally considered
short-term, and unsustainable solutions.  Adaptation strategies, such as water storage
and adjusting farming practices by changing planting times, are considered long-term
and sustainable and the pilot project built on these. 

In Dashe, the impacts of climate change observed for this community included low crop
yield, poor farmlands, destruction of homes and property, water scarcity, death of
livestock and humans during the period of excessive cold.  To address these challenges,
the community used several coping strategies such as involvement in income-generating
activities, dependence on relatives for assistance and trekking longer distances in search
of water. One of the most problematic coping strategies was the dependence on stored
seed for food which could easily lead to serious food insecurity since seed grains were
consumed without planning for the future.
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Community Needs Assessment: Options Domain Exercise
The Option Domain SAS tool was used in both communities to identify suitable and
sustainable climate change adaptation options to enable the community to adapt
effectively to the impact of climate change in their community.  Participants were
clustered into three groups: men, women and youth, to discuss and identify relevant and
sustainable options for implementation based on their needs. The assessment was
based on the following indices: community driven, gender sensitivity, voice to the
vulnerable, build capacity in the community that leads to adaptation.  Each indicator was
rated on a scale of 1-5.  The rating was based on the responses and agreement of
participants in each group.  The exercise is depicted in Plate 7 and the specific results
are shown in the following Tables 8 to 13.

Plate 7 Option Domain exercise
charts in Dashe

Table 8 Results of Option Domain exercise in Kwaikong (Men)

1 Community driven 

5  Driven outside the
community

1 Gender sensitive

5 Gender blind

1 Gives voice to the
vulnerable

5 Gives voice to the
powerful

1 Builds capacity in the
community 

5 Builds capacity
outside the community

1 It helps to cope

5 It helps to adapt

Training on
striga control &
insecticide use

Rain water
harvest
tank

Early
maturing
crops

Water
purification

Borehole
construction

Well
construction

Dam
deepening

1 1 1 1 2 2 1

1 1 1 1 1 1 1

1 1 1 1 4 1 1

1 1 3 3 1 3 3

4 1 3 4 3 5 5

Table 9 Results of Option Domain exercise in Kwaikong (Women)

1 Community driven 

5  Driven outside the
community

1 Gender sensitive

5 Gender blind

1 Gives voice to the
vulnerable

5 Gives voice to the
powerful

1 Builds capacity in the
community 

5 Builds capacity
outside the community

1 It helps to cope

5 It helps to adapt

Enlargement 
& deepening

Well
construction

Soil
improvement

Planting of
trees around
damn

Insect & striga
control

Early maturing
crops

1 2 1 1 1 1

1 2 1 1 1 1

2 2 1 1 1 2

1 2 1 1 1 1

5 2 4 5 5 5
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Table 10 Results of Option Domain exercise in Kwaikong (Youth)

1 Community driven 
5  Driven outside the
community

1 Gender sensitive
5 Gender blind

1 Gives voice to the
vulnerable
5 Gives voice to the
powerful

1 Builds capacity in the
community 
5 Builds capacity
outside the community

1 It helps to cope
5 It helps to adapt

Dam
construction 

Well
construction

Water
filters

Introduction
of improved
seedlings

Insect &
striga
control

Water
harvesting

Climate
change
awareness

1 2 2 1 1 2 1

1 1 1 1 1 1 1

1 1 1 1 2 1 1

1 1 1 1 1 1 1

5 5 5 5 5 5 5

Table 11 Option Domain exercise in Dashe (Men)

1 Community driven 
5  Driven outside the
community

1 Gender sensitive
5 Gender blind

1 Gives voice to the
vulnerable
5 Gives voice to the
powerful

1 Builds capacity in
the community 
5 Builds capacity
outside the community

1 It helps to cope
5 It helps to adapt

Planting of
trees & root
crops for
consumption

Supply 
of 
fertilizer

Improve
condition of
wells 

Improve dry
season
farming with
water pumps

Livestock
farming &
trading

Loan for
agric &
business

Climate
change
awareness 

Borehole
construction

2 1 2 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

1 1 1 1 1 1 1

5 5 5 5 5 5 5

Table 12 Option Domain exercise in Dashe (Women)

1 Community driven 
5  Driven outside the
community

1 Gender sensitive
5 Gender blind

1 Gives voice to the
vulnerable
5 Gives voice to the
powerful

1 Builds capacity in
the community 
5 Builds capacity
outside the community

1 It helps to cope
5 It helps to adapt

Repair of
borehole

Supply of
fertilizer

Well
construction

Small
trading

Insecticide
for pest
control

Improved
seeds for
planting 

Early
maturing
seeds

Tree
planting
(fruit)

1 2 1 1 1 1 2 2

1 1 1 1 1 1 1 1

1 2 1 1 1 2 2 1

1 1 1 1 1 1 1 1

5 4 5 5 5 5 5 5
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Table 13 Option Domain exercise in Dashe (Youth)

1 Community driven 

5  Driven outside the
community

1 Gender sensitive

5 Gender blind

1 Gives voice to the
vulnerable

5 Gives voice to the
powerful

1 Builds capacity in the
community 

5 Builds capacity
outside the community

1 It helps to cope

5 It helps to adapt

Poultry
farming

Improve
fertilizer
supply

Construction
of 
borehole

Tree 
planting

Micro 
credit loan 

Climate
change
awareness

1 1 1 2 1 1

1 1 1 1 1 1

1 1 1 1 1 1

1 1 1 1 1 1

5 5 5 5 5 5

From the Option Domain table prepared by the three groups of men, women and youth in
Kwaikong, it was observed that the livelihood options common to the three groups were
dam construction and deepening, well construction, introduction of early maturing crops,
improved seeds and insect and striga control measures were possible options.  The men
and youth also identified water purification and rain water harvesting as options, while the
youth alone identified climate change awareness, borehole construction and soil
improvement as sustainable options. Tree planting around the dam and other water
sources was identified by the women. In total eleven options were identified in Kwaikong. 

In Dashe, the three groups (men, women and youth) shared a common rating for the
climate change adaptation options identified that they felt will lead to sustainable
adaptation and build capacity in the community. The options that ranked the best were
well construction, improved seeds and planting of fruit trees.  These options were
regarded to be community-driven, give voice to the vulnerable, and were already
practiced by the community.

Rainbow Analysis for Impact and Feasibility 
The livelihood options identified by the participants at Kwaikong (Tables 14-16) and
Dashe (Tables 17-19) were further analyzed using the Rainbow Tool for impact and
feasibility. 

Table 14 Impacts and feasibility of adaption options in Kwaikong (Men) 

Moderately feasible Low feasibilityHighly feasible

High
impact

Moderate
impact

Early maturing crops (maize,
groundnut, millet and rice)
Water purification
Well construction
Construction of earth
Dam/expansion

Rain water harvest tank Construction of
borehole
Training on striga
control, insects &
pests

Little
impact
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Table 15 Impacts and feasibility of adaptation options in Kwaikong (Women) 

Moderately feasible Low feasibilityHighly feasible

High
impact

Moderate
impact

Planting of trees around
the dam
Dam construction &
deepening 

Fertilizer
Well construction

Early maturing crops
Insecticide & striga
control

Little
impact

Table 17 Result of Impact and Feasibility exercise in Dashe (Men)

Moderately feasible Low feasibilityHighly feasible

High
impact

Moderate
impact

Little
impact

New methods for well
construction
Borehole construction
Supply of fertilizer
Training on livestock
farming
Climate change
awareness
Loans for agricultural
business

Nil 

Improved dry season
farming & access to
water pumps
Planting of trees &
root crops for
consumption

Table 16 Impacts and feasibility of adaptation options in Kwaikong (Youth)

Moderately feasible Low feasibilityHighly feasible

High
impact

Moderate
impact

Dam construction
Climate change
awareness
Improved crop varieties
Rain water harvest tank

Water filter
Well construction

Insect & striga controlLittle
impact

Nil 

Nil Nil 

Nil Nil Nil 

Table 18 Results of Impact and Feasibility exercise in Dashe (Women)

Moderately feasible Low feasibilityHighly feasible

High
impact

Moderate
impact

Little
impact

Repair of borehole
Supply fertilizer
Planting of fruit trees

Planting of improved
seeds  
Well construction  
Insecticide for pest
control

Micro credit loan
scheme

Nil 

Nil 

Nil Nil 

Nil Early maturing crops
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Table 19 Results of Impact and Feasibility exercise (Youth)

Moderately feasible Low feasibilityHighly feasible

High
impact

Moderate
impact

Little
impact

Fertilizer supply
Construction of borehole
Micro credit loan
Climate change
awareness 

Nil 

Skills acquisition
Business 

Nil 

Nil Nil · Nil 

Nil Nil 

In Kwaikong, all three groups regarded the dam as being highly feasible with high
impact, and this is likely due to the fact that the dam has been the main source of water
for a long time. Similarly, the men regarded rainwater harvesting as being highly feasible
with moderate impact while the youth saw it as highly feasible with high impact most
probably because they are the main ones who travel great distances by bike to collect
water. Due to recent droughts and the impact on crops and domestic water availability, it
is no surprise that all three groups indicated a preference for dam construction.  However
they were not initially receptive to the option of renovating the already existing
underground water tank.  After further exploration of this option with the participants, it
was agreed to renovate the tank.  Men rated the early maturing crops as highly feasible
(whereas the women did not) probably because it is the men's responsibility to provide
food for the family.

In Dashe, the choice of borehole construction, micro-credit, and fertilizer were identified
as being highly feasible and having high impact. These options were regarded as
interventions that would help the community adapt to future incidences of crop failure due
to climate change. Thus, access to loan facilities, dependable source of potable water
supply and provision of fertilizer will sustain livelihoods.  Others options included training
on livestock farming, planting of improved seeds, improved dry season farming and use
of insecticides for pest control. 

After an extensive discussion with the community participants in both communities 
(Plate 8), the project team identified the adaptation options with high impact and high
feasibility as the measures to implement that would help people to adapt to the impacts
of climate change and reduce vulnerability of the most affected, namely the women and
children. 

Validation Exercise 
In other to verify the data collected during the community situation and needs
assessment in both communities, the validation tool was used to verify the information by
reviewing the evidence and seeking the consensus of the community.  In Kwaikong, using
a scale from 1 to10 (with 10 being the highest value), the community rated the validity of
the information provided as 9 on the scale because there was evidence of climate
change (flooding, migration, scarcity of water, increased temperatures, crop failure,
increased sales of livestock, long distance treks for water, etc).  Consensus was rated as
8 on the scale, due to arguments over differences in methods used to handle issues,
such as using cooked lizards as a local cure for some diseases which was a  practice
used to occur in the past, before some participants were born.

In Dashe, the validity of the information was rated as 7 because there was evidence that
climate change events had occurred in the community namely wind storms and hail
stones that destroyed their farm lands (even though some had associated this incidence
to farming on a sacred land that was historically forbidden by their ancestors long ago).
The consensus rating was 7.5 because some argued that they were not born at the time
of some of the climatic events that took place in their community.   

The project team, guided by the views of the Kwaikong community, used the results of
the validation exercise to select projects to strengthen the practices already in place in
the community.  For Dashe, the project team decided to use the information provided by
the community, especially the current windstorm and hail stone event that had just
occurred in the community, as a basis for raising awareness of climate change.  This
event served to encourage the community to participate fully in the pilot project. 

Plate 8 Chart Showing Rainbow
Exercise



Socratic Planning Wheel
The Socratic Planning Wheel was a tool used to obtain baseline information on the
present climate change situation in the community and to determine what level the
community wishes to attain after the project, based on the objectives.   Each
characteristic was placed on a scale of 0-10 and the community was asked to rate their
climate change situation (0 meaning a low level of  progress on the situation in the
community and 10 signifying a high level of progress on the situationn in the community).
The results for each community on the present situation and desired future situation are
shown in Tables 20 to 23.

Table 20 Results of Socratic Planning Wheel exercise in Kwaikong showing present situation

Vulnerability
reduction

No of
participants

Climate
change
awareness

Gender
sensitive

Community
driven

Adaption
practice

Average
score

Men

Women

Youth

Weighted
average 

36

63

49

2

1

2

2

1

2

1

1

3

2

3

3

1

1

1

1

2

2

2

2

2

2

2

2

Table 21 Results of Socratic Planning Wheel exercise for Kwaikong showing where the community hopes to be 
in the future

Vulnerability
reduction

No of
participants

Climate
change
awareness

Gender
sensitive

Community
driven

Adaption
practice

Average
score

Men

Women

Youth

Weighted
average 

36

63

49

150

9

8

9

9

7

8

7

7

8

9

9

9

7

8

8

8

8

9

9

9

8

8

8

8

Table 22 Results of Socratic Planning Wheel exercise for Dashe showing present situation

Vulnerability
reduction

No of
participants

Climate
change
awareness

Gender
sensitive

Community
driven

Adaption
practice

Average
score

Men

Women

Youth

Weighted
average 

23

73

41

2

1

2

2

1

1

1

1

3

1

2

2

4

3

3

3

4

3

3

3

3

2

2

2

Table 23 Socratic Planning Wheel exercise for Dashe showing where the community hopes to be in the future

Vulnerability
reduction

No of
participants

Climate
change
awareness

Gender
sensitive

Community
driven

Adaption
practice

Average
score

Men

Women

Youth

Weighted
average 

23

73

41

9

8

9

9

7

8

8

8

9

8

9

9

7

7

8

7

8

9

8

8

8

8

8

8
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In Kwaikong, the Socratic Planning Wheel tool was used with 150 community members
separated into groups of men, women and youth.  This exercise showed that climate
change awareness in the community was very low as shown by the rating average of 2 in



Plate 9 Socratic Planning Wheel
chart in Kwaikong

Table 24 Project activities according to objectives 

Objectives Planned activities Unplanned activities

Table 20. The community vulnerability reduction was rated 1, adaptation practice was
rated 2 and the level of gender sensitivity was rated 1, all of which are very low.  This was
largely due to incorrect interpretations of climate change that were revealed during the
exercise whereby some community members attributed climate changes to cultural
beliefs associated with seasonal traditional festivals. For example, the presence of fog
served as reminder to return to ancestral roots to fulfill certain rituals.  This was instead of
associating fog to a climate event.  Other factors include low educational standards in the
community which was viewed as a main contributory factor to lack of knowledge and
misinterpretations of climate change. Table 21 shows the desire of the community to
move from a rating of 1 to 8 by 2011 after realizing the nature of climate change impacts
in their community.

In Dashe, the exercise was done with 136 community members.  The weighted average
on all indicators was rated as 2 which is quite low.  This showed that the community is
vulnerable to the impact of climate change due to a low level of knowledge and
awareness of climate change issues, and the attribution of climate change to traditional
beliefs and associated to "end time" interpretations of the bibles. The community hoped
to attain a rating of 8 on all indicators by 2011, most significantly on women's involvement
in decision-making.  Culturally, women's views were considered inferior in decision-
making, which was evident in the male-only composition of the Community Development
Association officials list. No woman had been  given membership or a leadership position
in the CDA before the commencement of the pilot project.

Plate 9 shows the outcome of the Socratic Planning Wheel exercise in Kwaikong. 

Assessing the ratings of the current status of the both communities and the vision of
where the communities want to be, shown in the above tables, the project team resolved
to support and engage each community to achieve these goals by the end of the project
in 2011. In Dashe, it was decided that the focus would be on women's involvement in
decision making and implementation of the identified adaptation options.

Rationale for the Approach

In order to achieve the project objectives shown below in Table 24, community
participation in all aspects of the process was essential in order to access vital
information, to develop ownership as well as to ensure sustainability of the interventions.

The approach enabled the project team to identify the actual climate change events that
have occurred in the community in the past as well as the present situation.  Finally, the
approach enabled the project team to identify the adaptation needs of the community,
based on an assessment of the climate change impact on their lives.

Objective 1: To carry out
situational & needs
assessments of two
communities in Plateau State
to determine their vulnerability
& capacity to adapt to climate
change

Objective 2: To strengthen
the adaptive capacity of 150
rural farmers in each of two
communities over two years

Micro credit loan scheme
Distribution of improved seeds.
Training workshop on striga control.
Training workshop on livestock
management.

Bore-hole rehabilitation.
Underground tank rehabilitation.

Contact with traditional or village heads. 
Advocacy visits to traditional leaders in the
communities. 
Open community meetings. 
Advocacy meetings with community key
stakeholders.  
Community situation assessments/analysis.
Community needs assessments.
Awareness workshop on climate change &
environmental management.

Practical demonstration on village-based tree
nursery/planting.
Practical demonstration on soil and water
conservation.
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Objective 3: To train 40
people in water resources
adaptation options in order to
strengthen the adaptation
capacity of two Communities
to cope with climate change
impact in two years.

Water resources management workshop.
Training/practical implementation on lined hand dug
well construction.
Training/practical implementation of 10,000 litres and
46,000 litres ferro cement rain water harvest tanks.
Earth dam/dyke construction.
Training and construction of sand filtration system.
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For more detail about the performance indicators used to monitor and evaluate the
progress towards the objectives of the pilot project, please see Appendix 1. 

Community Involvement
All of the necessary community stakeholders were consulted, ranging from the village
head to those stakeholders identified as having high, medium and low influence on the
project. The project team followed the decision of the communities to let the Community
Development Association officials in each community to serve as the project planning
and implementation committee. This familiar structure helped ensure full participation in
the planning and implementation processes and provided the opportunity to draw upon
their leadership skills. Their input to the team helped create better understanding of some
community issues as well as serve as link between the project team and the entire
community.

Using the information acquired from the SAS exercises, the participatory decision-making
process took into account gender issues, the influential and the vulnerable groups in the
communities and a fair presentation of various groups in decision making. A committee
was formed which included women and vulnerable groups, which participated fully in the
decision making processes and provided useful guidance to the community when the
project team was absent.

Individual households were involved at different levels of the project process.  They
actively participated in decision-making, planning, sourcing funds to meet the required
local contributions and making provision for accommodation, food, cash and in-kind
contributions when the need arose. Households also made themselves available for
training and construction projects such as the sand water filtration system units and
underground /surface tank construction. These households will also continue to serve as
care takers of the projects after labour and materials required for project implementation.

Community officials played a key role in terms of mobilizing the communities to
cooperate during the process of work, making sure they turned up for meetings and they
also served as links between the project team and political leaders, both at the
community and local government levels. They enabled the team to have access to official
information required for the success the project team finishes in the community. 

Meetings
Community meetings were usually held to deliberate on decisions that needed planning
before implementation of activities. This forum enabled the project team to interact with
community members on important issues. Meetings were mostly convened in the target
communities by the CDA chairman and officials with the support of the traditional leaders
and various group leaders, and then facilitated by the project team. Communication was
often done through the CDA chairman and other officials who mobilized the community
for such meetings.  The community meetings were very informative and allowed the
project team to observe and verify information on the ground themselves.

Publicity
In Kwaikong, project activities were communicated to community members mostly
through the town crier, while in Dashe, the group leaders and their public relations officer
as well as the CDA officials and church leaders were the medium of communication on
activities to be carried out in the community. The use of phones, leaflets or media forum
were also useful in publicity of activities in the target communities.

Gender Participation 
Gender issues were observed and carefully considered in all pilot projects.  Among the
dominant Taroh tribe in Kwaikong, gender inequality is an issue due to the culturally-
defined gender roles ascribed to women and men.  Traditionally, the Taroh woman is
regarded as property owned by her husband including everything that belongs to her.
The man is the head of the family and the woman remains under his full control.  In
Dashe, where the dominant dialect is Berom, men's roles on the farm seem to have been
overtaken by women in addition to their reproductive roles. In this community, increasing
numbers of women are engaged in the farming activities leaving the men in the labour
sector to find income. Only a few men engage in farming for commercial purposes yet
the men still control what is produced by the women.

Publicity and
Community-
level



With the use of all the SAS tools during the project situational analysis, planning and
implementation exercises, the opinion of men, women and youth were heard and all
contributions considered vital for the success of the participatory method adopted in this
pilot study. This information enabled the Team to challenge various groups especially
women. And they participated fully in terms of financial and material contributions during
the implementation process of the projects.

Role of Organizations and Associations
The CARUDEP team, a partner in the BNRCC project, facilitated all pilot project activities.
This involved sensitizing and mobilizing the various stakeholders to participate fully in the
pilot projects, assisting the people to identify climate change impacts in their
communities, mobilizing resources from within and outside the community and
implementing sustainable adaptation options in the communities.  CARUDEP also served
as a link between the communities and external stakeholders such as the media,
governments at various levels and other organizations.  In addition to the support from
the BNRCC project, CARUDEP was able to access financial support worth N 500,000.00
from Lantang South LGA, along with support from CAFOD, to carry out a climate change
sensitization programme for schools.  This has since led to the establishment of a bio-
diversity garden, the production of a climate change awareness DVD for children and the
establishment of a 'Friends of the Earth' club in the school in Jos. In addition, research on
governments' response to climate change in nine LGAs in Plateau State in collaboration
with the New Environment Magazine, an outfit that publishes on environmental issues,
has been made possible.

It was discovered that the communities where the pilot projects took place were
organized along traditional and religious lines. The communities are made up of small
associations such as the Community Development Association, farmers associations,
traders associations and church organizations, all with their designated leaders. The
project team worked with the officials of these organizations to mobilize their members
towards active participation in all project activities, including decision making, information
dissemination, cash or in-kind contributions and other community inputs.  The various
youth, women and men, farmers, traders, security football groups and associations also
participated actively in different exercises during the community processes and
contributed in terms of sharing valuable information and responsibilities to realize the pilot
study objectives. The officials served as intermediaries between the project team and the
community members.  
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Performance indicators were determined at the inception of the project and are evaluated
in Table 25.

Monitoring and
Evaluation
Table 25 Indicators of project performance used in monitoring and evaluation

Objectives

Objective 1
To carry out situational & need
assessment of two communities in
Plateau state to determine their
vulnerability & capacity to adapt to
climate change

Objective 2
To strengthen the adaptive
capacity of 150 rural farmers each
community over two years

Measurable  indicators

75% people participated in Dashe situational analyses while 80% participation was
recorded in Kwaikong

Records of community situation assessment & needs assessment were obtained using
the timeline & option domain tool

360 fruit tree planted by target farmers in Dashe & Kwaikong communities out of which
75%-80% survived

60% - 65% of farmers who participated in the improved seeds workshop planted between
1-2kg of grains harvested between 27-65kg except for one farmer who harvested 15kg

Target Farmers started teaching other farmers what they learned

Target Farmers have started to plant leguminous crops to boost soil fertility & to plant
vetiver grass for erosion control

Increased income from petty trading as a result of micro credit scheme (women's
empowerment)

Increased access to potable water supply from 1 Dam, 2 water catchments, 30 units of
sand filters & 1 borehole

Fewer cases of water-borne disease

Fewer cases of migration to other communities due to acute water shortages

Improved health status due to availability of water sources

Functional water management committee formed in target communities

Protection & control of water sources in the community

Number of community personnel trained for rain water harvesting & water purification
systems

Utilization of adaptation options

Objective 3
To train 40 people in water
resource adaptation options in
order to strengthen the adaptation
capacity of two communities to
cope with impact of climate
change within two years

Based on the analysis conducted through the above-described participatory activities in
the communities, a set of potential adaptation options were identified. They included the
consideration of the following options for both communities:

Improved seeds for early maturing crops;

Establishment of Tree Nurseries;

Livestock Management Training; and

Pest Control Training using local herbs (Striga)

In Kwaikong, the considered options also included:

Training and implementation of Rainwater Harvesting Tanks;

Training and implementation of Water Purification System Units; and

Dam deepening and expansion.

In Dashe, the considered options also included:

Borehole renovation; and 

Micro-credit schemes.

The advantages, disadvantages and anticipated benefits of these options are outlined in
Table 26.

Adaptation
Options 
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Options
Considered

Advantages Disadvantages Options Chosen Options
Implemented

Benefits

Options for both Communities:

Improved
seeds/early
maturing crops

Access to seeds to
help farmers overcome
effects of rainfall
variability

Inadequate supply
of improved seeds
during planting
seasons
Cost of improved
seeds

It takes time to
mature for use
Sometimes affects
soil 

Improved
seeds/early
maturing crops

Improved
seeds/early
maturing crops

Increased income for
farmers
Increased food security
for families &
community at large

Tree nursery Can be raised easily
Serve as wind breaks
Does not require large
land

Tree nursery Tree nursery

Livestock
management
training

Livestock
management
training

Seasonal outbreak
of livestock
diseases

Knowledge can easily
be adopted by local
farmers
Increase farmers' ability
to combine livestock &
crops on small pieces
of land

Use of local materials
for pesticides
Control of striga on
farm lands

Livestock
management
training

Striga/pest control
training using local
herbs

Striga/pest control
training using local
herbs

No side effects yet
known

Striga/pest control
training using
local herbs

KWAIKONG

Training/practical
implementation of
46,000 litres Ferro
cement rainwater
harvest tanks

Harvesting from rainfall 
Good sources of water
storage
Easy access  to
potable water

High cost of
construction
Lack of Technical
knowhow/
manpower

Training/practical
implementation of
46,000 litres Ferro
cement rainwater
harvest tanks

Training/practical
implementation of
46,000 litres Ferro
cement rainwater
harvest tanks

Increased farm yield
Increased income
Increased food security
for families & community

Borehole
renovation

Constant repair &
maintenance
Lack of technical
knowhow to fix the
borehole when
broken down by the
community

Delay in loan
repayment due to
diversion for other
purposes

Safe source of water for
drinking
Natural source of water
devoid of chemical
pollutants

DASHE

Borehole
renovation

Increased access to
potable water
Improvement on
personal hygiene
Increased in school
attendance
Settlers attracted to the
community

Borehole
renovation

Micro - credit Access to loan/credit
facility
Challenged to be
resourceful &
economically viable

Micro - credit Micro - credit Empowerment of
vulnerable women
Improved family social
status of beneficiaries
Improved household
income
Poverty reduction
amongst beneficiaries
Increased school
enrolment

Production of fruits
/timber for wood & fuel
Reduction of carbon
dioxide in the
atmosphere
Erosion control 

Increased sources of
income
Increased access to
protein for families
Livestock manure used
on farm lands

Improved health status
of the people
Increased income level
Poverty reduction
Reduced cases of
water borne diseases

Reduction in cases of
water born diseases

Training/practical
implementation of
water purification
system units

Training/practical
implementation of
water purification
system units

Requirement for
regular
maintenance to fill
filters with water

Simple & low cost
technology
Potable water for
drinking

Increased availability of
water for domestic use

Training/practical
implementation of
water purification
system units 

Access to safe water
for drinking
Reduction in cases of
water borne diseases
Time saved for other
activities

Dam deepening &
expansion

Yearly de-silting of
dam
Drowning of
animals or children
Increased breeding
ground for
mosquitoes 

Earth dam
deepening &
expansion

Earth dam
deepening &
expansion
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Table 26 Adaptation Options 



87

In Kwaikong, the adaptation options chosen included water purification, rain water
harvesting, well construction and earth dam re-deepening / expansion due to the acute
water situation experienced by the community.  Before the project began in their
community, the coping methods included annual manual deepening of the earth dam, the
use of alum to treat water, the use of plastic containers for storage of drinking among
other things.  

In Dashe, the options chosen were more towards agricultural development and micro-
credit.  This is because of the experience the community has of wind storms and hail
stones which affects their agricultural activities and hence their livelihoods.  Table 27
below summarizes the adaptation options chosen and the degree of implementation.

Table 27 Adaptation Options Chosen and Implemented 

Partially
implemented

Adaption options 
chosen

Community Fully
implemented

1. Water purification units 
2. Introduction of early maturing crops
3. Climate change awareness
4. Livestock management
5. Striga/pest control
6. Deepening and expansion of dam
7. Rain water harvest
8. Planting of fruit trees Nursery
9. Micro credit scheme
10.Borehole renovation

Adaptation options 
NOT chosen

Both
Both
Both
Both
Both
Kwaikong
Kwaikong
Dashe
Dashe
Dashe

Supply of fertilizer
Well construction
Irrigation farming

N/A
N/A
N/A

N/A
N/A
N/A

All adaptation options assessed and chosen were fully implemented with the exception of
setting up a community tree nursery, which was only partially implemented.  There are
three adaptation options that were not implemented because these ones were not
deemed as high priorities for adaptation compared to the other options.  All other options
were assessed by both communities and chosen based of their particular context and
experiences in the community. For example, Dashe was observed to be starting to feel
the impacts of climate change and agricultural activities were severely affected.
Kwaikong was experiencing climate change impacts on their water resources, so the
options chosen focused on securing adequate and clean water.

Adaptation Options Outcomes
The benefits derived and specific outcomes from the adaptation options implemented are
outlined in Tables 28 and 29. Plates 10-16 show images of some of the projects.

Plate 10 Health and Hygiene
workshop pictures in Kwaikong

Plate 11 Materials mobilized for
the construction of Rain Water
Harvest Tanks in Kwaikong

Plate 12 Rain Water Harvest
Tank Construction in progress in
Kwaikong



Table 28 Benefits Derived from Adaptation Options

Adaptation options Immediate benefitCommunity Long term benefits

Water purification Both Improved quality of drinking water 
Reduced cases of water borne
diseases

Access to seeds that can help
farmers overcome effects of rainfall
variability
Adequate food supply

Attract visitors to the community
Eradication of water borne diseases

Food security in the Community·
Economic empowerment

BothImproved seeds/early
maturing crops

BothClimate change awareness

Livestock Management Not implemented due to poor
response from one of the
communities

Not implemented due to poor
response from one of the
communities

Increased access to water for
domestic & agricultural purposes

Striga Pest Control

Both

Both

Earth dam re-deepening &
expansion

Kwaikong Dependable access to water source
Improvement on personal hygiene
Increased school attendance
Influx of settlers into the community
Increased income for building artisans &
laborers
Improvement in the social profile of the
community among other neighbouring
communities

Improved health status of the people
Increased income level of the people
Poverty reduction
Reduced cases of seasonal/total migration
of some members from the community

Erosion controlled
Production of fruits
Availability of Timber for wood work
Reduction of carbon in the atmosphere
Economic empowerment

Easy access to potable waterKwaikongRainwater harvesting

Tree nursery/planting Dashe Reduced cases of erosion problems
Wind breakers
Increased intake of vitamins
Alternative source of income

Micro-credit

Borehole construction

Dashe

Dashe
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Plate 13 Construction of gutters
to Harvest Rain Water from
Roofing Eaves in Kwaikong

Plate 14 Sieving / Washing of
Sand, Charcoal and Gravels for
the Construction of Water Filter
Units in Kwaikong



Table 29 Indicators and outcomes of adaptation options implemented in Kwaikong and Dashe

Adaptation options
implemented

OutcomesIndicators Achieved (A) or 
Not achieved (N)

Climate Change
Awareness

Community maps showing various
locations & resources
Records of past climate change
impacts & their responses
Number of participants at the
awareness session

Community needs identified & prioritized
Identification of vulnerable areas for
intervention
Established good working relationship with
the community
Good attendance at awareness workshop

Increased number of trees growing in the
communities
Erosion control measures adopted by
farmers
Increased usage of leguminous plants
such as beans & groundnuts
Farmlands Protected using vetiver grass
Increased food production/security
Replication of early maturing seed planting
by farmers outside the target communities

A
A

A

Tree
Nursery/planting 

Improved 
Seed/
Early Maturing
crops workshops/
distribution

360 fruit trees planted by target
farmers in both communities
180 rural farmers participated in the
workshops on early maturing crops &
over 50% planted the seeds
75% - 80% of farmers planted 1 - 2kg
of the early maturing seeds and
attained 65% success
Demonstration plots set up in farmers
farms
Farmers' willingness to teach others &
share the seeds with new farmers

100 Women accessed funds for small
scale enterprises
Variety of businesses embarked by
micro scheme beneficiaries

Micro credit loan

A
A

Access to water from these sources
Water management committee
appointed by the community
Utilization of water sources by the
community
Number of trained community personnel
for rain water harvest
30 units of water purification systems in
30 households

Dam Construction 
Rain Water
Harvesting 
Underground tank
Water Purification
system
Borehole
rehabilitation
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Women involved in petty trading in the
community
Reduced vulnerability to Climate Change
impact
Increased knowledge on business skills
Increased income to the beneficiaries
Financial empowered

Increased access to potable water supply
in the communities
Trained community personnel maintaining
water sources
Good water management adopted in the
community
Increased health standards in the
community

A

A

A

A

A

A

A

A
A
A

A

A

A

A

Community Participation 
The following tables (Tables 30 to 33) share additional details about the participation of
men, women and youth in the various interventions.

Table 30 List of group leaders that participated in the on-farm trials of improved crops in
Dashe Community

Name

Ngo Lyop Dakyop Dido
Ngo Lydia Boyi Danyok
Ngo Kangyang Louis Achoji
Ngo Ladi Alamba Chung
Rev. John Pam Mwanti
Da Francis Bara Mwanti
Rev. Choji Pam
Da Bitrus Gwom
Rev. Adamu Baru Bashi

Male FemalePlate 15 Training workshop
materials for striga control/soil
improvement in Dashe and
Kwaikong 

Plate 16 Early maturing seed
varieties planted in Dashe and
Kwaikong



Table 31 List of group leaders that participated in the on-farm trials of improved crops in
Kwaikong Community

Name

Nanrim Kusa
Wapfa Binshep
Danjuma Maigida
Binven Maigida
Talatu Manjo
Nimle Sala
Yahhan Vongdul
Zabia Vondul

Male Female

Table 32 Number of participants in various activities in Kwaikong and Dashe

Activity

Workshop on tree nursery

Community

Kwaikong
Dashe

Kwaikong
Dashe

Kwaikong
Dashe

Kwaikong
Dashe

Men

18
5

22
4

18
5

30
30

Women

12
3

14
40

20
39

30
30

Youth

26
4

23
11

22
15

30
30

Total

56
12

59
66

60
59

90
90

Workshop on soil improvement &
striga control

Workshop on livestock management

Beneficiaries of improved seed trials

Table 33 Number of fruit trees distributed in Kwaikong and Dashe

Activity

Planting of fruit trees

Men

60
60

Women

60
60

Youth

60
60

Total

180
180

Feedback from Community Participants
These quotes from community participants demonstrate the impact that the pilot project
had on the lives of the community members:

"The improved seeds are more dependable because they mature early compared with the
local variety" (Mr. Dido Choji from Dashe, chairman Dashe community development
association and Mrs. Zabia Vondul in Kwaikong).

"I can relocate my family from Mabudi to Kwaikong because there is enough water in
Kwaikong now" (Mr. Markus N. Rwanko, chairman Kwaikong community development
association).

"The Micro credit scheme is God's intervention and timely because of the empowerment it
has given to us women in the community" (Mrs Lydia Yakubu Danyo in Dashe). 

"If only all projects were like this one, we would have gone far. We thought you were
deceiving us" (Choir mistress in Dashe).

Summary of Outcomes of the Pilot Project
The water situation in both communities has changed for the better.

In Kwaikong, families that left the community as a result of water scarcity are now
returning home.

Women and some men have enough time now to do other activities instead of going
far distances in search of water. 

School children and students have more time for school now.

Participating farmers now have access to improved seed for upcoming planting
seasons.  

Capacity building workshops have created more awareness and knowledge in the
communities especially on agricultural and water resources issues.
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Implementation of the pilot project in the communities has improved the relationship
between the partner, CARUDEP and the communities of Dashe and Kwaikong.

Unplanned Outcomes
The expansion of the dam at Kwaikong was replicated in the community of Kayarda
in Langtang South LGA.  When other communities see positive change such as this,
they will try to ensure that they benefit similarly. 

The government is planning to renovate all abandoned underground tanks in various
communities in the area as a result of the restored tank in Kwaikong.

The participation by the Chairmen of Jos South and Lantang South LGAs at a
conference run by BNRCC in Makurdi, Benue State provided a better appreciation by
the Chairmn on the climate change pilot projects.  As a result, the Chairman of
Langtang South donated the sum of N 500,000.00 towards the promotion of climate
change adaptation activities in his jurisdiction and wrote an official letter to BNRCC
soliciting for the replication of such projects in other parts of the LGA. Similarly, a
letter written to CARUDEP by the Clerk of the House on behalf of the Jos South Local
Government Chairman solicited for an increased general awareness on climate
change activities for the Council Cabinet and the general public in the LGA. 

CARUDEP received financial support from CAFOD to assess levels of awareness of
climate change and structures in place for interventions on climate change impacts in
seven LGAs. In addition, a program for awareness-raising on climate change for
children in primary school was funded. This program includes setting up of
biodiversity garden and the production of a DVD made for and by children.
CARUDEP also plans to assess climate change impacts and adaption options in two
additional communities using SAS tools and will assess the government response to
climate change issues in ten more LGAs in Plateau State.

In the community of Dashe, the new women's wing of the Community Development
Association was started and, for the first time, women are integrated in the main
CDA. This inclusion was facilitated by the use of the SAS gender sensitivity tools
used during the community exercises.

The project visibility and outreach component included the use of print and visual media
for publicity on climate change impacts and adaptation measures undertaken in the pilot
project communities. On June 6, 2010, the Nigerian Standard newspaper and the
National Television Authority (NTA Jos/Lagos) covered and reported the climate change
adaptation pilot project activities facilitated by CARUDEP in the two communities.

Leaflets were printed by CARUDEP on the climate change impacts and circulated within
the communities and beyond. This outreach has increased knowledge and
understanding of the climate change phenomenon.  As a result, neighboring villages
around Kwaikong have indicated their interest in the dam expansion, water catchment
technology, sand filters and the early maturing seeds and have inquired as to how their
communities could also benefit.  Neighbouring villages around Dashe have shown
interest in the improved seeds and the micro-credit scheme. 

The community of Kayarda adopted the approach of deepening and expanding their
dam, which was sponsored by a member in the State House of Assembly.  The
communities of Talgwan, Timmen, and Nasarawa all in Langtang south LGA and Chugwi
in Dashe, also showed interest and benefited from the improved seeds. 

Involvement of LGA and State Officials 
Initially it was difficult to involve government officials in the pilot project. Eventually,
however, the following officials became involved in the process and participated in
different occasions: the Chairman of Langtang South Local Government Council; 
Dr. Hitlar Dadi, Mrs. Lohya Rannap Member of the House of Assembly representing
Langtang South; Special adviser to the Chairman Langtang South LGA; Supervisory
Councillor for education Langtang South; Clerk of the State House of Assembly; and the
Councillor representing Vwang District. The press also became involved in the press,
including from NTA Jos and the Nigerian Standard newspaper.
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A pilot project information dissemination session took place at the district level in the
community of Dashe on June 27th,  2011.  There was a carnival procession from Dashe
to the district head palace in Vwang.  The occasion was marked by speeches from
various personalities and government functionaries, including supervisory Councillor for
Water and Agriculture, Mr. Pam Chong, who represented the Local Government
Chairman, CARUDEP Board Member Dr. Adologba, the Gwom - Rwei of Vwang Da.Choji
Kwanga Ballak, and Clerk of the House, Honourable Victor Pwajok.  The message of the
day was clearly inscribed on T- shirts worn by over 400 people and umbrellas "Climate
Change is Real, be the Change you want to see in your Environment".   

Sustainability of the pilot project was considered paramount for the success and
continuation of the progress achieved in the communities.  From project inception, the
project team worked with government officials from both LGAs at various forums
throughout the duration of the project.  In addition, efforts were made to dialogue and
collaborate with institutions and organizations that have interests in climate change such
as Jos University lecturers engaged in research work in this field, organizations such as
the New Environment Magazine, and the Grace Ville Mission Ministry in Jos.

As part of our sustainability strategy, the project team ensured that the beneficiaries in
both communities made a  contribution towards the cost of the interventions ( about 10%
in cash and in kind contribution was made) to ensure their buy-in and long-term support
for the project.  Similarly, 1/3 of the N500,000.00 cash donation received from Langtang
South Local Government Chairman was given to the community while 2/3 was given to
Shendam Diocese for maintenance and continuation of the climate change adaptation
activities in the area.

In each community, the project team engaged the CDA leadership and other identified
stakeholders in the planning and implementation process to ensure full participation so
that these people would carry on and expand the project. Sub-committees were formed
and coordinated by the CDA.  Training was an integral part of the adaptation measures
taken so that the community members possess the knowledge and skills to sustain the
interventions.  For example, nine groups of farmers were trained in the various adaptation
activities undertaken in the communities and this kind of knowledge remains and is
perpetuated in the community.  Similarly, a water management committee was set up at
Kwaikong to monitor, manage and maintain the executed water projects.  Official
registration of the CDA at the Local and State Government levels is in progress.  This is
done to ensure recognition of the body in the State so that they can access facilities and
other opportunities from the government on behalf of each community.

On the whole, it is difficult to assess the sustainability plan of the communities as the final
evaluation of the process is yet to be done. However, it appears likely that the
communities will require some external assistance to help manage the financial aspects
of sustaining the climate change projects. However, for continued maintenance of the
project, it is felt that the appropriate structures are in place (committees and
associations) to sustain the project and its benefits.

As stated above, the communities contributed in cash and in kind.  Financial
contributions in Kwaikong amounted to approximately N850,000, including donations
from the Local Government Chairman.  In Dashe, approximately N372,250 was given as
capital for the micro-credit loan system, the improved seed varieties and tree seedlings.
In-kind contributions were given in the form of food and entertainment during meetings as
well as accommodation, time, provision of local materials such as stones, gravels, sand,
fetching of water and labour. 

To fulfill its mandate as a development organization, CARUDEP will network with other
organizations to continue to support climate change activities in the region.  Human and
material resources will have to be mobilized in various communities within the state to
facilitate achievement of climate change adaptation options in order to reduce
vulnerability and impacts levels especially for rural people.  CARUDEP will advocate for
ecological funds from the government to implement sustainable climate change
adaptation options in a target of two communities yearly.  

92

Project
Sustainability

Community
Contributions



93

Several lessons have been learned throughout the implementation of the pilot project,
including:

Climate change impacts are greatest in both communities in the areas of water
resources and agriculture.

The understanding of the scientific concepts of climate change by community
members is low but people are generally aware of the changes in climate in their
locality and have developed traditional coping strategies.  People often associate
causes of climate change with God or traditional beliefs.

Although climate change is discussed in national and international media, there is
very little discussion or action at the grassroots level to raise awareness or to
promote adaptation measures by either Jos South or Langtang South LGA. 

Locally-available materials required to bring home the message of climate change
impacts in Nigeria were not readily available. 

People view climate change issues as the sole responsibility of the government to
combat. 

Climate change is a new concept that requires time, good strategies, policies and
local resources to build awareness successfully.

There were breakthroughs in trust-building that strengthened and sustained the
confidence between the communities and the project team. This helped the
communities to willingly, joyfully and trustingly make contributions in cash and in kind
towards the interventions in their communities. 

It is important to address livelihoods options alongside climate change adaptation
options if sustainable results are to be achieved.

Women and children are the most vulnerable groups affected by climate change
impacts in both communities.

The outcomes of the pilot project are useful and relevant for other researchers and
policy makers to learn from.

Formulation of policies by the government on environmental issues is essential if a
significant impact on people's lives is to be made.

Women have great potential to fully participate in development projects when
encouraged. Gender sensitivity sessions given during the project were very vital.

Opportunities
There are a range of opportunities that arise out of the pilot projects:

The replication of similar activities in other communities is very feasible as some
communities have already indicated interest in similar climate change projects.

There is the opportunity to influence policies through collaboration with various
government officials and the media. 

Knowledge of SAS tools acquired during project implementation is an opportunity to
apply these skills for diverse purposes that require community engagement and
collaboration.

Challenges
No community-based project is without its challenges, some of which are listed here:

The introduction of early maturing crops was a risk taken by farmers, as the outcome
could have been a failure.  This would have had the effect of creating mistrust in the
partners and the project, it may have jeopardized the reputation of the project and it
would have put farmers at greater risk of crop failure.

The concept of adaptation and coping strategies was important, but they can be in
conflict and hard to distinguish between.

Language can be a barrier when working in communities

Lack of trust on the part of the community and the bottlenecks of protocol militated
against the smooth implementation of some activities. 

Inadequate funds are major constraint to the successful response to climate change
impacts.

Lessons
Learned and
Reflections 



The Government, namely the agencies responsible for forest conservation and
management, wildlife and biodiversity and housing, should formulate policies and by-
laws to more effectively manage the exploitation of natural resources, such as the
indiscriminate felling of trees for fuel and roofing materials without replacement.  

The Ministry of Education and State Emergency Management Agency (SEMA) should
embark, as a matter of urgency, on a widespread media campaign to raise
awareness of climate change and its impacts in schools and villages.

More information leaflets on climate change should be circulated through agencies
such as Social Development and Social Welfare, Women's Affairs, and Youth Affairs.

There should be greater promotion of the 3 R's in the country - Reduce, Reuse and
Recycle.

The government should encourage natural and traditional laws that are
environmentally-friendly.

Communities should rise up to their responsibilities toward sustaining their local
environments.

A forum should be created where government agencies such as the Ministry of
Environment, Rural and Agricultural Extension Services, Agricultural Development
Programs (ADP), Seed Suppliers, Agriculture (Crops and Livestock) and others,
collaborate with NGOs concerning climate change and environmental issues in
general.

Ecological funds should be set aside and made available for climate change
adaptation projects.
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Table 34 Assessment/Rating of Achievement Relative to Work Plan

Proposed activities Target Achievement Rating (%)Project objectives

Carry out situational
and needs
assessment of two
communities in
Plateau State to
determine their
vulnerability and
capacity to adapt to
climate change

Contact with traditional rulers,
village heads & other ward
heads 

Traditional leaders & village
heads

Contact made with 12 ward heads
in Dashe & 8 traditional leaders in
Kwaikong

317 participants (100 men, 80
youths, 131 women) participated in
the meeting in Kwaikong & Dashe

Advocacy visit paid to 2
Counselors, Clerk of the house Jos
south LGC & the & Secretary to the
LGC Langtang South & all relevant
organization & association leaders
in the two communities

Information accessed & analyzed
with participants 

Community needs identified &
prioritized 

100%

Open community meeting

Politicians & leadership of various
organizations & associations in
the communities 

56 participants attended Kwaikong
w/shop (18men, 12 women & 26
youth)

12 participants attended Dashe
w/shop (5 men,3 women & 4 youth)

360 fruit tress seedlings shared
among the total target communities
60 seedlings were given to men,
women & youths

180 received seeds 

30 youth, women & men from each
community shared 1kg each of the
following improved seeds: maize,
rice, groundnut, cowpea, beniseed
& soya bean

59 participants attended Kwaikong
w/shop  (22 men, 14 women & 23
youth)

55 participants attended Dashe
workshop in (4 men, 40 women &
11 youth)

60 participants attended Kwaikong
workshop (18 men 20 women 22
youth)

59 participants attended Dashe
workshop ( 5 men 39 women 15
youth)

A total of 50 women farmers was
loaned a total sum of N10,000 each
for petty trading

2 surface & 1 underground tanks
were constructed.  20 youth
participated in the training on a
group rotational basis

1 earth dam constructed in
Kwaikong community

31 units constructed & installed in
Kwaikong

1 borehole fully renovated &
functional 

Advocacy visits to key
stakeholdersin the communities

Fruit tree distribution 

Distribution of improved
seeds/early maturing crops

Soil improvement/striga control
training workshop

Training workshop on livestock
management 

Micro - credit revolving loan

150 famers in the community

Training/practical implementation
of 46,000 litres Ferro cement rain
water harvest tanks

To strengthen the
adaptation capacity of
150 rural farmers in
each of two
communities over two
years

100%

80%

100%

100%

90%

40%

Over
100%

38%

39%

100%

50%

100%

Community members 

Community Community vulnerability
assessment & analysis 

Community needs assessments Community

CommunitiesAwareness workshop on climate
change & environmental
management

Practical demonstration on
village- based tree
nursery/planting 

150 farmers in the communities

Farmers in the community

150 farmers in the community

150 farmers in the community

50 famers in the community

To train 40 people in
water resources
adaptation options in
other to strengthen
the adaptation
capacity of two
communities to adapt
to climate change
impacts over two
years

40 youth to be trained

Dam construction Kwaikong community only

30 units in 30 households in
Kwaikong 

Dashe community

Training & construction of a
households & filtration system

Renovation of borehole

100%

100%
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Activities to be implemented next include the following: 

Widespread campaign on climate change awareness at various levels.

Replication of climate change adaptation options in two communities each year.

Circulate climate change adaptation information and resource materials. 

Embark on schools awareness programmes on climate change.

Promote the 3-Rs (Reduce, Reuse, Recycle) as ecologically-friendly environment
principles.

Collaborate and network with government and NGOs working in the area of climate
change.

Project Finances
Total amount approved and provided to CARUDEP: Naira 11,279,920.

Report Authors 
1. Sr. Esther Shebi Project Team leader

2. Mr. Cletus Odo Project Officer

3. Mrs. Rose Dung Assistant Project Officer

4. Sr. Rose Katung Financial Administrator

5. Mr. Sebastian S. G. Shikel Team Member

6. Mr. Pwajok Jerry Team Member

7. Mr. Bulus Badung Team Member

8. Mrs Dabir L. Lynda Secretary

9. Chairmen Dashe/Kwaikong Communities

Next Steps
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Daudu and Falgore are two communities located in the Guinea and Sudan savanna
ecozones of Nigeria, respectively.  They are similarly sized communities, where people
are largely dependent on agriculture for their livelihoods and where people are
experiencing major challenges due to the impacts of climate change. This project worked
with the communities to test a number of climate change adaptation options, some of
which have resulted in a significant improvement of quality of life for the communities.

Daudu is situated in Guma Local Government Area in Benue State and Falgore is in
Doguwa Local Government Area, Kano State. Greenwatch Initiative, the partner in the
Building Nigeria's Response to Climate Change (BNRCC) pilot project, implemented
projects with both communities. 

A selection of Social Analysis Systems (SAS) tools were used for vulnerability and
community assessment in the communities. The project activities targeted 150
beneficiaries in both communities, selected among the vulnerable groups (men, women,
and youth).

The main adaptation options implemented in Daudu community included:

climate change awareness and training;

the use of the Peer Education Programme (PEP) model in climate change
communication;

tree planting;

bee-keeping;

deepening of the earth dam (reservoir);

construction of a 38,000 cubic metre underground water reservoir (tank);

distribution of improved seed varieties of maize, soya bean, rice and cassava;

orange citrus farming and orange nursery;

tree planting; and 

environmental sanitation. 

In Falgore, project adaptation options included:

the installation of shallow boreholes ("wash wells") for irrigation;

vegetable farming;

bee-keeping;

climate change awareness and training;

environmental sanitation;

tree planting; and 

distribution of taliya (spaghetti)-making machines to women.

These options significantly improved the lives of beneficiaries in project communities and
are hereby recommended for replication in other communities with similar vulnerabilities. 

As a result of this project, Daudu and Falgore are now benefiting from improved food
security, more diverse livelihoods, and reduced dependence on wood as a cooking fuel.
The participatory methods used to manage the project ensured that traditionally
disadvantaged groups such as women and youth benefited. It was noted that, by the end
of the project in Falgore, women felt confident to speak at mixed community meetings,
which was not formerly the case.

Some of the lessons learned from this project are documented in order to inform policy-
making at all levels in different sectors such as agriculture, water and sanitation, forestry,
women and youth, etc. 

The project was implemented within 24 months, with a budget of N11Million.

Executive
Summary 
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ADP Agricultural Development Programme

BNRCC Building Nigeria's Response to Climate Change

CBO Community-Based Organizations

CIDA Canadian International Development Agency

CIHPAC Comprehensive Integrated Approaches to HIV/AIDS prevention and Care

DCCA Daudu Climate Change Association 

FCCA Falgore Climate Change Association

FOSY Female Out of School Youth

GHG Green House Gases

IEC Information, Education, and Communication

LG Local Government

LGA Local Government Area

MOSY Male Out of School Youth

NALDA National Agricultural Land Development Authority

NEST Nigerian Environmental Study/Action Team

NGO Non-Governmental Organizations

NIMET Nigerian Meteorological Agency 

NTA Nigerian Television Authority

PEP Peer Education Programme

PE Peer Educators

PIC Project Implementation Committee

PMT Project Management Team

SAS Social Analysis Systems 

SFH Society for Family Health

TW Transport Workers

USAID United States Agency for International Development
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Brief History of the Project
The global climate change crisis has become the most devastating human problem in
recent times. Predictions on the scale of impacts to lives and property by climate change
are very threatening and include widespread crop failures, reduced agricultural
productivity, and increased hunger, malnutrition and disease (World Development Report,
2010). This report emphasizes that developing countries will bear the brunt of the effects
of climate change, even as they strive to overcome poverty and advance economic
growth. In Sub-Saharan Africa, it is predicted that climate change will cause an estimated
145 million deaths due to famine, flooding, drought, erosion, biodiversity loss, and
conflicts arising from competition for scarce resources in the next 25 years (United
Nations Development Program [UNDP], 2007). Climate change further threatens to
deepen vulnerabilities, erode hard-won gains, and seriously undermine prospects for
development unless we act now, and differently (World Development Report, 2010).

In the Guinea and Sudan savanna zones of Nigeria, and specifically in the project
communities of Daudu and Falgore, the local evidence of the negative impacts of climate
change can easily be seen. The climate data for Daudu from 1980 to 2008 show a monthly
mean decrease in rainfall (Nigeria Meteorological Agency (NIMET), 2009), confirmed by the
water scarcity experienced by the community soon after the rainy season. High rainfall
intensity has caused flash floods, gully erosion, washout of farmlands, siltation of streams,
and drainages and contamination of natural water sources. 

In Falgore, meteorological data show a gradual increase in rainfall of 3.5mm (data
collected from Falgore Base Camp in 2009). This should result in high water availability in
the year, yet the Falgore community, located in the arid Sudan savanna ecological zone,
suffers from severe water scarcity. When rain comes, it often comes all at once, resulting
in flash floods causing erosion and siltation of streams during the peak rainfall period of
August and September. The temperature data also indicates a slight decrease of one
degree over the last ten years, but the impact of heat stress is real and intensely felt by
people in the community. Although the available climatic data from the Falgore Base
Camp is for 10 years only, information from rural farmers during community situation
assessments indicate a sustained decline in rainfall from 1970 to 2008, with increasing
temperatures. The impacts of climate change include declining agricultural productivity,
declining health, drought, flooding, and increased energy demand. 

The community members in Daudu and Falgore have coping mechanisms, which include
expanding the amount of arable land, selling firewood, logging, making charcoal and
furniture - all of which contribute to widespread deforestation. Considering the increasing
vulnerability of these rural communities to climate change impacts, this pilot project was
therefore designed to build informed responses to climate change, and to enhance the
capacity of people to implement effective climate change adaptation best practices. The
latter will be accomplished through livelihood diversification strategies to reduce poverty
and improve living conditions for the vulnerable populations, especially women, youth,
and children. 

Background

Figure 1  Map of Nigeria showing the Daudu and Falgore project communities in Benue and Kano States 



Justification of the Project 
Climate change has already inflicted substantial harm to the quality of life and the
environment in rural Nigeria, which justifies the need for adaptation to reduce vulnerability
and to increase adaptive capacity. Even if greenhouse gas (GHG) emissions were halted
today, the existing GHGs in the atmosphere are still enough to produce climate change.
The communities of Daudu and Falgore have already been experiencing climate change-
related impacts such as poor crop yield, water scarcity, heat stress, short duration rainfall,
flooding, drought and poverty, epidemics and conflicts. The communities needed climate
change adaptation practices to enhance their livelihood and reduce climate change
impacts.

Daudu is largely an agrarian community situated 22 km north of Makurdi, the capital of
Benue State, at latitude 80001 N and longitude 80 371E. The community is traversed by
trunk "A" road from Makurdi to Lafia, in Nasarawa State. The population is estimated at
7,000 people (3,400 females and 3,600 males), according to the Kindred Head of the
community. The main crops produced are yam, rice, cassava, sorghum, maize, melon,
sesame seed (beni seed), and groundnuts. The Daudu men are involved in other
activities such as mortal/pestle production, charcoal-making, and selling of trees for logs.
The women sell firewood and produce garri or roasted cassava). The community suffers
from acute water scarcity due to the short duration of rainfall, leading to dry streams. The
women and children spending an average of three hours daily in search of water during
the dry season. There is consistent crop failure of the main crops like melon, beni seed
and maize, as well as the proliferation of pests causing food shortages and famine. The
community experiences strong heat waves in the dry season, which compels its
population to take shelter under tree canopies. The children in the community experience
diseases such as malaria, meningitis, cholera and tetanus due to the high temperatures
which favour the proliferation of disease vectors. There are also losses on the farms due
to the damage from migrant Fulani herdsmen trampling farmlands. This often results in
conflicts that have claimed several lives, cattle, and farm produce. The community's
traditional coping practices include early planting of crops to catch up with the short
duration rainfall; the use of insecticides for pest control and herbicides for weeding;
mulching of yam farms; the use of inorganic fertilizer to improve soil fertility; and heavy
dependence on forest products for charcoal, timber, crafts, fuel wood, and medicine. 

Falgore is also a predominantly rural, agrarian/pastoral community, located at latitude 100
501N and longitude 80551 E in Doguwa LGA south of Kano city, the capital of Kano
State. The population is estimated at 6,000 people (3,600 males and 2,400 females).
More than 90% of the active male population is engaged in farming. The main agricultural
crops are rice, guinea corn, vegetables, maize, groundnuts, and wheat. Crop cultivation
is usually mixed, with livestock production mainly cattle and sheep. The people are
experiencing short duration rainfall and heat waves leading to massive crop failures,
acute water scarcity, and food scarcity. The heat waves result in epidemics of meningitis,
and there are more cases of tetanus, cholera and diarrhea, which often claim many lives.
The women in Falgore constitute nearly half of the community's total population and
engage in indoor activities such as groundnut milling, tailouring, production of bean
cakes (kwese), pottery-making, and chicken rearing to augment family income. The
traditional coping strategies by men include small-scale dry seasoning irrigation farming
through the use of wash wells, use of improved crop varieties for farming activities,
application of compost manure and inorganic fertilizers on farmlands, gathering and sale
of forest products (honey fruits and tubers), and purchase of water from privately owned
boreholes. 

Scope of Project 
The project was implemented in two communities over a two-year period. Daudu is
located in Guma Local Government Area (LGA) of Benue state and Falgore is located in
Doguwa LGA of Kano state. The project activities targeted 150 beneficiaries in each
community, who were selected among the most vulnerable groups (men, women and
youth). The main project activities in Daudu included: 

climate change awareness and training;

the use of the Peer Education Programme (PEP) model in climate change
communication;

tree planting;

bee-keeping;
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vegetable farming;

beniseed and melon farming;

deepening of the earth dam (reservoir);

construction of a 38,000 cubic metre underground water reservoir (tank);

distribution of improved seed varieties of maize, soya bean, rice and cassava;

orange citrus farming and orange nursery;

tree planting; and 

environmental sanitation. 

In Falgore, project adaptation options included:

the installation of shallow boreholes ("wash wells") for irrigation;

vegetable farming;

bee-keeping;

climate change awareness and training;

environmental sanitation;

groundnut oil production; 

tree planting; and 

distribution of taliya (spaghetti)-making machines to women.

The Building Nigeria's Response to Climate Change (BNRCC) pilot project began in
August 2009 in both communities. The objectives of the project were to:

Enhance the awareness of human-induced causes of and remedies to climate
change impacts by 35% in project communities by 2011;

Increase resilience to climate change impacts through livelihood diversification
strategies for improved access to water, food, and family income by 35% in project
communities by 2011; and

Enhance climate change adaptation practices by 35% in project communities
through rapid response mechanisms, early warning systems and weather
forecasting, community forestry and agroforestry practice, and environmental
sanitation in project communities by 2011.

Vulnerability and Community Situation Assessment
Social Analysis Systems (SAS) tools for collaborative inquiry and social engagement were
used to assess vulnerability and to do a situational analysis in both the Daudu and
Falgore communities. The SAS tools used for the exercise include stakeholder
configuration analysis and rainbow diagram exercise, community mapping, timelines and
Force Field, Socratic Planning Wheel and Validation exercise. The community members
were segregated into groups of men, women, and youth to obtain information
differentiated by gender. The vulnerability assessment enabled the project team to identify
stakeholders, climate change events, impacts and community responses, vulnerable
groups, community structure, resources, and most vulnerable features in the community.

The Stakeholder Analysis using Rainbow Diagram Tool
The Stakeholder Analysis using the Rainbow Diagram tool was done with the three
gender-segregated groups (men, women, and youth) to understand which stakeholders
have the highest influence in driving the project process and which are the most highly
affected and vulnerable stakeholders.  It is the most vulnerable who were to become the
major project beneficiaries in the community. A summary of the results for both
communities is presented in Tables 1 to 3 for Daudu, and Tables 4 to 6 for Falgore.

Objectives of
the Project

Methodology 
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Table 1 Result of Rainbow Exercise for Stakeholder Analysis in Daudu (Men)

Moderate Influence Low Influence High Influence

Moderately
affected

Least
affected

Highly
affected 

Youths
Kwaghhir Theatre Group
House Wives
Mbaagbe Cooperative
Society
Utim Women 
Co-operative Society
Tax Collectors
Kasev Nanev Women
organization
Farmers

District Head Mbawa
Church Leader Udei
Catekist Sacred Heart
Udeio
President CYO Udei

Young Vipers Football Club
Widows 
Mbadyer Association
Mzough u Ator a kpande u     
Mbayongongo 
Co-operative Association
Mbagwa Youth Dev Association
Porters Association Daudu
Mbayongo Youth Association
Mbaadi Student Association

Children

Mbatarev Mbawao
Mzough u kasev Mbawa

Special Adviser to the Governor
Director, General Services &
Administration, Guma LGC
Former Speaker

Table 2 Result of Rainbow Exercise for Stakeholder Analysis in Daudu (Men)

Moderate Influence Low Influence High Influence

Moderately
affected

Least
affected

Highly
affected 

Special Adviser to
Governor
Ter Guma (Traditional
Head of the Local
Government)
Husbands

Former speaker

Tse- Itondun women's group
Kindred Head mbagwa 
Kasev Nanev Women's
Association
Youths

Abraham Iyol

Fabian Tsegba
Aondongu Jir
David Ortese

Ahen Akaakumao
Gbagy Orkpe

Kindred Head Nanevo
Kindred Head  Mbanyiar
Kindred Head  Mbayongo 

Table 3 Result of Rainbow Diagram exercise on Stakeholder Analysis in Daudu (Youth)

Moderate Influence Low Influence High Influence

Moderately
affected

Least
affected

Highly
affected 

Elderly Men
Family heads 

District Head
Kindred Heads

Usambe Youth
Association
Women/Youth

Vigilant Group
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Table 4 Result of Rainbow Diagram exercise on Stakeholder Analysis in Falgore (Men)

Moderate Influence Low Influence High Influence

Moderately
affected

Least
affected

Highly
affected 

Village heads
Farmers Cooperative
union
Barbers
Cattle buyers
Okada unions
Kola nut union

Butchers' association
Arabic association
Fishermen
Vegetable farmers
Chemical sprayers
Drivers

Malluwa (water sellers)
Grain sellers
Spice sellers

Photographers
Mechanic's union
Education association
Tailors

U

Babua leaf sellers
Carpenters

Table 5 Result of Rainbow Diagram exercise on Stakeholder Analysis in Falgore (Women)

Moderate Influence Low Influence High Influence

Moderately
affected

Least
affected

Highly
affected 

Ward Head
Sarki (Village Chief)

Nil

Nil Housewives

LG Chairman
Ward Counsellor

Nil

Nil

Nil

Nil

Table 6 Result of Rainbow Diagram exercise on Stakeholder Analysis in Falgore (Youth)

Moderate Influence Low Influence High Influence

Moderately
affected

Highly
affected 

Zumuata youth
association

Young farmers H

Chief Imam Ward Head

Butchers' Association

Nil

Nil

NilVillage HeadLeast
affected

Interpretation 

The men's group in Daudu (Table 1) identified the farmers, youth groups, housewives,
and women's groups as highly affected by climate change impacts and the most
influential in driving the process of community development. The children are also highly
affected by climate variabilities but have low influence in the community. The women's
group in Daudu (Table 2) identified the Special Adviser to the Governor on political Affairs,
the Ter Guma (Traditional Head of the Local Government), and their husbands as the
highly influential in the community in attracting projects and facilitating project success.
Women are also highly vulnerable to climate impacts and the whole community depends
on them for sustenance. The women themselves said they have moderate influence
because their husbands' opinions override theirs. The youth group in Daudu (Table 3)
identified themselves, women, elderly men, and family heads as the groups most highly
affected by climate change but with lowest influence in the community. 

The men in Falgore (Table 4) identified the Village Head, Farmers' Cooperative union,
barbers, cattle buyers, Okada union, and Kola nut union as highly affected by climate
change impacts and as being very influential in the community. The men also identified
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the porters as highly affected by climate change impacts but with moderate influence in
community development. The butchers' association, Arabic association, fishermen,
vegetable farmers, chemical sprayers and drivers were considered to be moderately
affected by climate change impacts but with very influential in driving the process of
community development. The women's group in Falgore (Table 5) identified housewives,
Ward Heads, and Sarki as highly affected by climate change and of being influential in
the community. The women also identified the LG Chairman and Falgore Ward Councillor
as least affected but of high influence in the community. The youth group in Falgore
(Table 6) identified Zumuata youth as highly affected by climate change and with high
influence in the community. The youth farmers were considered to be highly affected but
with moderate influence. The town crier and blacksmiths' association were highly affected
but with low influence in the community.

Action Taken 

The Project Management Team (PMT) decided to focus on building close relationships
with the highly influential groups in Daudu, which include the traditional heads, special
adviser to the Governor, elderly men and community association leaders. These
relationships were built  by consulting with these groups regularly on project goals and
implementation issues. As well, the stakeholder configuration exercise and advocacy
visits revealed that the Commissioner for Water Resources and Environment, the LG
Chairman, and the Ward Councillor are highly influential in facilitating project success and
scaling up the findings into government policy. They were, therefore, collectively involved
in project implementation. The women, men, youth and farmers were identified as highly
affected by climate change vulnerabilities and were targeted as project beneficiaries.
These people have low to moderate influence in the community and were involved in the
project implementation committee (PIC) in order to enhance their influence on the project.
The PMT solicited the PIC to drive the project activities in conjunction with the PMT.

In Falgore, the most highly affected groups with high influence - which included the youth
groups, farmers, and women - were the direct project beneficiaries. The chiefs,
politicians, and the elderly men who were involved as stakeholders were involved in the
project process regarding issues of conflict resolution and project management. The PMT
requested that the influential stakeholders liaise with the other community members to
form a gender-sensitive PIC to coordinate project activities in conjunction with the PMT.

Community Mapping Exercise
The community mapping exercise was done, in both communities, by each of the three
groups: men, women, and youth. Each group identified the community features,
resources, vulnerable areas, and infrastructure that were most important to them and
presented these by drawing a map on a flip chart. 

In Daudu, the community maps drawn by the men and youth differed slightly from that of
the women's group. The men and youth identified common features – access roads, a
primary school, a church, farmlands, forest areas, streams, residential houses, charcoal
and firewood depots, culverts and an earth dam – while the women identified spring wells
and a dysfunctional borehole in their community map, in addition to the features identified
by the men and youth. This difference points to the importance of water sources in the
lives of women, who are largely responsible for water collection. All identified features
were harmonized in a plenary to obtain a common community map of Daudu indicating
key socio-economic features, resources, and areas of opportunity for development in the
community.

In the community mapping exercise in Falgore, each group identified similar features. The
men, women, and youth groups identified common features – access roads, school,
farmlands, forest areas, streams, settlements, market, motor park, police station, and
mosque. The women, however, did not include, as the other two groups had, the game
reserve, pond, and hospital.

Interpretation 

Identification of community features in each of the groups in both communities was
based on the importance of certain aspects of life and the impacts and vulnerabilities of
these. The mapping also exposed certain expectations people had of the project. The
project team used the mapping exercise to help determine context and what projects
were needed most.  



Action Taken 

The community map was used as a benchmark in tracking project progress and in
locating vulnerable sites and community features for project activities in both Daudu and
Falgore.

Timeline/Force-field Exercise 
This exercise was conducted among the gender-segregated groups (women, men and
youth) to identify the climate change-related events in the community over time, impacts
the events had on the community, and the measures taken by the community to either
cope or adapt to each of the climate change impacts. The harmonized result of the three
target groups is shown in Table 7 for Daudu and in Table 8 for Falgore.
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Table 7 Results of Timeline/Force-field in Daudu

Impact Response Event

2009

Year

Short rainy
season
Intense heat
from the sun
Drought

Poor crop yield
Hunger
Water scarcity
Destruction of watersheds

Food management (c)
Search for water & food (c)
Production of charcoal (c)
Cultivation of short duration
crops (a)

Repair of culverts, roads by
community (c)
Self-repair of houses (c)
Intensive cutting of trees for
firewood (c)
Food rationing (c)

Erosion
Destruction of
farmlands/houses
Poor harvest
Destruction of
footpaths/culverts
Water logging of crop land
Food scarcity

Destruction of crops

Loss of crops & livestock
Destruction of farmlands &
houses
Poor harvest
Water logging of crop land 
Water erosion

Flooding

2000

Destructive rats

Caterpillar
infestation
Drought
Heavy wind
Beetle infestation
Damage by birds
Flooding

Famine
Decreased rainfall
Damage by birds

Use of rodenticide by farmers (a)

Use of pesticides (a)
Cutting down of trees for
firewood and charcoal (c)
Repair of houses (c)
Construction of earth dam by
government (a)

1990 Water scarcity
Starvation
Poor crop yield
Death of livestock

Death of children
Poverty
Communal clashes
Death of birds
Food & water scarcity

Loss of lives
Food scarcity
Death of birds
Retarded growth in children

Prolonged famine

1980 Movement of
Fulani pastoralists
into area
Measles
Decreased rainfall

1970 Famine
Smallpox
Meningitis

Search for water and food (c)
Vaccination (a)
Conflict resolution by
traditional rulers (c)

1960

Cutting down of trees for
firewood/charcoal (c)
Search for water & food (c)

Vaccination and immunization
by government (a)
Isolation of parents (c)

Locust infestation Digging of trenches (c)
Use of insecticides (a)
Search for food and water (c)

a = adaptation; c = coping.



Table 8 Results of Timeline/Force-field in Falgore

Impact Response Event

2009

Year

Decline in
rainfall
Kudizi (rodent
attack on
farmlands)

Water scarcity
Low crop yield 
Food scarcity
Destruction of crops by
rodents
Poverty

Digging of local
wells/boreholes (a)
Search for food & water (c)
Firewood & honey taken from
the forest (c)
Vegetable farming (a)
Praying to Allah (c)
Use of rodenticide (c)

Immunization  (c)Death of pregnant women &
children 

Destruction of farms &
houses

Water & food scarcity
Poverty

Cholera
epidemics

Flooding2004

2000

1999

Decrease in
rainfall 
Drought 

Flooding

Reconstruction of buildings (a)

Destruction of crops
Water scarcity
Death of people & livestock 
Deafness in people

1990 Pest invasion
Drought
Meningitis

1989 Drought
Invasion of army
worms

1979

Search for water & food (c)
Firewood selling (c)

a = adaptation; c = coping.

Destruction of farms &
property

Dry season farming (a)
Drainage & culvert
construction by gov. (a)

Reconstruction of houses (a)
Aid assistance from Sarki
(Village Chief) (a)
Cleaning of surroundings (c)
Drinking of rehydration 
fluids (c)

Spraying of pesticides (c)
Digging of wells (c)
Sanitation of houses (a)
Immunization (c)
Ventilation in houses (c)

Spraying of chemicals (c)
Hunting of game in the 
forest (c)
Beekeeping on farms (a)

Migration of people (c)
Eating of fruits & leaves (c)

Destruction of farmlands &
houses
Death of people & cattle

Rainstorms
Cholera

1995

Destruction of crops
Water scarcity
Hardship & poverty

Famine
Loss of crops
Loss of livestock
Hardship & poverty

Drought
Diseases

Interpretation 

In Daudu, the observed impacts of climate variability in the community were extreme
famine, flooding, drought, erosion, biodiversity loss, epidemics, deaths, and conflicts
arising from competition for scarce resources. To overcome these challenges, it was
observed that the community devised several coping measures – for example,
indiscriminate deforestation for arable agriculture, firewood-making, logging, searching
for food and water, charcoal production, and firewood sales – most of which are not
sustainable and are destructive to the environment.

In Falgore, the impacts of climate variability include water scarcity, low yield of crops,
famine, high cost of food, poverty, hardship, destruction of crops, farmlands, houses and
property, and death of people and livestock. To overcome these challenges, the
community devised several coping measures including searching for food, water, and
honey from the forest; praying to Allah; immunization; firewood sales; aid assistance from
Sarki (Village Chief); drinking of rehydration fluids; spraying of pesticides; digging wells;
ventilating houses; hunting game in the forest; migration of people; eating fruit and leaves
- many of which are not sustainable and are destructive to the environment. 
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Action Taken  

The project team acknowledged the adaptation needs in the community and decided to
engage community members in identifying sustainable livelihood options to reduce the
coping measures that are having negative impacts. The adaptation options will enhance
the quality of life of community members and protect the environment. Community
participation in SAS exercises in Daudu and Falgore are shown in the photos.

Socratic Planning Wheel Exercise
The Socratic Planning Wheel is a tool that was used to establish indicators, based on
project objectives, to serve as benchmarks in tracking project progress and evaluation of
outcomes. The climate change indicators used were: 

increased knowledge of climate change; 

reduced vulnerability; 

gender sensitivity; 

enhanced adaptation; and 

community-driven. 

Each indicator was rated between 0 to10, with 0 indicating no progress and 10 indicating
full attainment of desired project outcomes. Participants rated each of the indicators
based on the present situation in the community. They also made projections on where
they want to be on each of the indicators in the next two years of the project cycle.The
rating was based on individual responses and calculated as a percentage of the total
number of participants in each focus group. The focus group results are presented in the
Monitoring and Evaluation section.

Community Needs Assessment 
The SAS tools used to determine the preferred livelihood options from community
members were the Options Domain, Rainbow Diagram, and Validation exercises. These
are designed to lead to sustainable adaptation practices in Daudu and Falgore. 

Options Domain to Determine Preferred Livelihood Options

The options domain tool was used to identify project options that will lead to more
sustainable climate change adaptation. Project attributes were identified by the three
target groups - men, women, and youth - and were based on the similar indicators used
in the Socratic Planning Wheel exercise:

community driven; 

gender sensitivity; 

gives voice to the vulnerable; 

builds capacity in the community; and

leads to adaptation.  

Each indicator was rated on a scale of 1 to 5, with 1 meaning the project will have high
impact and 5 indicating low impact. The rating was based on individual responses and
calculated as a percentage of the total number of participants in each focus group.
Results are shown below in Tables 9 to11 for Daudu, and Tables 12 to14 for Falgore. 
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Women’s group in Daudu
drawing community map

Daudu youth engaged in
stakeholder rainbow diagram
exercise

A youth explaining
Timeline/Force-field in Daudu

SAS tools on display in Daudu

Falgore men involved in use of
different SAS tools.
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Table 9 Options Domain for Daudu (men)

1 Community- driven
5 Driven from outside 

1 Gender sensitive 
5 Gender blind 

1 Voice to the
vulnerable
5 Voice to the powerful

1 Builds capacity in
community
5 Builds capacity
outside community

1 Leads to adaptation
5 Leads to coping

Attribute

1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1
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1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1

Table 10 Options Domain for Daudu (women)

Fi
sh

 
Fa

rm
in

g

W
at

er
 

H
ar

ve
st

in
g

Ya
m

 
Fa

rm
in

g

S
oy

a 
B

ea
n 

Fa
rm

in
g

M
el

on
/ 

B
en

is
ee

d
 

Fa
rm

in
g

C
itr

us
 

Fa
rm

in
g

G
oa

t 
Fa

rm
in

g

Ve
g

et
ab

le
 

Fa
rm

in
g

G
ro

un
d

nu
t 

Fa
rm

in
g

Timeline/force-field exercise by
Falgore men

Falgore women involved in
vulnerability assessment

Community mapping exercise by
Falgore men



1 Community- driven
5 Driven from outside 

1 Gender sensitive 
5 Gender blind 

1 Voice to the
vulnerable
5 Voice to the powerful

1 Builds capacity in
community
5 Builds capacity
outside community

1 Leads to adaptation
5 Leads to coping

Attribute

1 1 1 1 1 1 1 1 1

1 4 1 1 5 5 1 1 1

1 1 1 1 1 1 1 5 4

1 1 1 1 1 1 1 3 3

1 1 4 1 2 4 1 1 1

Table 11 Options Domain for Daudu (male youth)
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Table 12 Options Domain for Falgore (men)
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Table 13 Options Domain for Falgore (women)
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1 Community- driven
5 Driven from outside 

1 Builds capacity in
community
5 Builds capacity outside
community 

1 Gender sensitive
5 Gender blind

1 Voice to the vulnerable
5 Voice to the powerful

1 Leads to adaptation
5 Leads to coping

Attribute

1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1

1 5 1 1 1 1 5 5

3 1 1 3 1 1 1 1

1 1 1 1 1 1 1 1

Table 14 Options Domain for Falgore (youth)
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In reviewing the tables, it appears that most of the adaptation options listed were
considered quite acceptable by the groups, with some exceptions. The men participants
in Daudu (Table 9) indicate that most of the adaptation options do not necessarily give
voice to the vulnerable, and the community members emphasized that both the
vulnerable and the powerful will benefit equally from the project. According to them, the
powerful and influential people in the community have been saddled with the task of
assisting in aiding community members and settling disputes arising from conflicts due to
climate change impacts. The project will therefore bring relief to them. The women
participants in Daudu (Table 10) rated fish farming as gender- blind and as building
capacity outside the community, because it is mostly men who are involved and most of
the fishers are not from the target community. The Daudu youth (Table 11) rated salt
mining and pastoral farming options as gender-sensitive.

Both the men and women participants in Falgore (Table 12 and 13) felt that most of the
adaptation options do not build capacity in the community. The youth participants in
Falgore (Table 14) indicated that three of the suggested adaptation options were gender-
blind in that the dry season farming, fish farming, and sewing machines would benefit
men directly. As long as the projects are balanced, it is acceptable and often cannot be
avoided that one gender benefits more than the other. Achieving the balance is challenge
in most projects.

Action Taken

The project team noted the livelihood options from each target group and decided to
subject the most acceptable project options to the rainbow diagram exercise to
determine their level of feasibility and impact on the community, the results of which
follow.

Rainbow Diagram Exercise 

The rainbow diagram exercise was used to rank the adaptation options for feasibility and
level of impact on community members. The results for Daudu (Tables 15 to17) and for
Falgore (Tables 18 to 20) clearly indicate that the majority of suggested adaptation
options are both highly feasible and will have a high impact.

Options domain exercise by
Daudu men

Options domain exercise by
Daudu women

Options domain exercise by
Falgore youth
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Table 15 Rainbow diagram exercise for adaptation options in Daudu (men)

Moderately Feasible Least Feasible Highly Feasible 

Moderate
Impact

Low
Impact

High
Impact 

Vegetable farming
Water harvesting
(Dam)
Beniseed production
Soya bean production
Rice farming
Orange farming
Yam farming
Bee-keeping

Poultry farming Cassava farming
Pig farming 
Banana farming
Sugar company 
Salt company

Tailoring
Trading

Climate change
awareness

Fish farming
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Table 16 Rainbow diagram exercise for adaptation options in Daudu (women)

Moderately Feasible Least Feasible Highly Feasible 

Moderate
Impact

Low
Impact

High
Impact 

Water harvesting 
Melon farming 
Climate change
awareness
Beniseed farming 
Goat farming
Yam farming
Soya beans farming 
Vegetable farming 
Groundnut farming

Fish farming
Poultry farming

Nil Nil Nil

Table 17 Rainbow diagram exercise for adaptation options in Daudu (male youth)

Moderately Feasible Least Feasible Highly Feasible 

Moderate
Impact

Low
Impact

High
Impact 

Poultry farming 
Planting of economic
trees

Irrigation farming
Pastoral farming

Salt mining

Water harvesting

Fish farming
Establishment of
secondary school

Opening of market



Table 18 Rainbow diagram exercise for adaptation options in Falgore (men)

Moderately Feasible Least Feasible Highly Feasible 

Moderate
Impact

Low
Impact

High
Impact 

Climate change
awareness
Bean/sugar cane
farming
Sinking of tube wells
Rice/maize production
Vegetable farming
Bee-keeping
Planting of trees

Nil Nil

Nil

Nil

Nil

Nil Nil
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Table 19 Rainbow diagram exercise for adaptation options in Falgore (women)

Moderately Feasible Least Feasible Highly Feasible 

Moderate
Impact

High
Impact 

Grinding machines
Flour machine
Groundnut milling
machine
Rice milling machine

Nil

Nil Nil

Wheelbarrow
Poultry farming

NilLow
Impact

Table 20 Rainbow diagram exercise for Adaptation Options in Falgore (male youth)

Moderately Feasible Least Feasible Highly Feasible 

Moderate
Impact

Low
Impact

High
Impact 

Climate change
awareness
Cattle-rearing
Dry season farming
Sewing machines

Nil

Nil Nil

Nil

Nil

Nil

Rice milling machine
Borehole
Fish farming

Nil

Rainbow exercise for options
domain by Daudu     

Rainbow exercise for options
domain by Falgore men

Interpretation 

The men and women in Daudu considered eight to nine livelihood options as being both
highly feasible and as having a high impact on their lives. The men listed five options
which had the least feasibility and the lowest impact. The youth participants in Daudu
listed two options as highly feasible and with high impact. All three groups in Falgore
identified several adaptation options as highly feasible and of high impact. All options
were different and were initially identified by the different groups as most acceptable to
them.  

Action taken

In Daudu, the list of adaptation options decided upon included deepening of the existing
earth dam (water harvesting), vegetable farming, tree planting, bee-keeping, melon and
beniseed farming, and climate change awareness and training. In Falgore, the adaptation
options chosen included sinking of wash wells, tree planting, bee-keeping, climate

Sewing machine
Cattle- rearing
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Validation exercise by Daudu
women

Validation exercise by Falgore
youth.

change awareness and training, dry season farming, groundnut milling machines, and
wheelbarrows. The project options were presented to the PIC in each community at the
inaugural meeting, where all options were ratified. 

Validation of Community Situation/Needs Assessment Exercises 
A validation exercise was conducted to evaluate the SAS tools used to obtain information
from the communities (see photos left).  In general, the ratings to assess level of
agreement on decisions made (consensus) and the amount of evidence that informed
the decisions (evidence) were quite high, indicating good agreement by all participants.
In both communities, the men rated their level of consensus (participation and
agreement) at 9 and rated the level of evidence (facts and analysis) at 8. The women in
Daudu rated their consensus at 9 and evidence at 7, while in Falgore they rated both
consensus and evidence at 10. The youth in Daudu had ratings of 6 and 8, while in
Falgore ratings were higher at 9 and 8. 

Action Taken
The validation exercise for the SAS tools used was high for both communities. The
project team therefore accepted to work with the adaptation options that were mutually
agreed upon by all community participants.  

Project Activities Undertaken

In Daudu, the main adaptation options finally decided upon were: 
deepening the earth dam for vegetable farming irrigation;
tree planting along dry stream banks;
the introduction of orange orchard farming;
bee-keeping;
the introduction of improved crop varieties;
environmental sanitation;
construction of a water harvesting system;
climate change communication using the peer education plus approach;
use of low-cost, fuel-efficient woodstoves;
climate change awareness; and 
production and distribution of information, education and communication (IEC)
materials on climate change to stakeholders.  

In Falgore, the main adaptation options chosen were:
the installation of wash wells for dry season vegetable farming;
bee-keeping
use of low-cost, fuel-efficient woodstoves;
border tree planting;
introduction of orange orchard farming;
environmental sanitation; 
climate change awareness; and 
production and distribution of IEC materials to stakeholders.  

All activities were identified and accepted together with the community during the needs
assessment. The adaptation options are designed to enhance the community's capacity
to adapt to the prevailing climate change impacts, increase awareness of climate change
impacts, and to reduce vulnerability.

Community Involvement, Communication, and Gender Participation 
in Decision-Making 
The involvement of community members began at the design stage of the project when
key stakeholders in both communities were consulted for community level information
and input.  At the beginning of the project, a 12-member, gender-sensitive PIC comprised
of six males and six females for each community was formed to coordinate the activities
of the beneficiaries and participate in the project's key decision-making processes via
regular project meetings. In both communities, project meetings were held with
beneficiaries in designated places chosen by the community members where decisions
on all issues were taken. Decision-making was reached by consensus, either at PIC
meetings or at general project-level meetings involving all beneficiaries to ensure effective
participation and involvement of the more vulnerable groups. 
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Communications from Greenwatch Initiative were conveyed through the PIC members to
beneficiaries and other community people. In Falgore, the major means of convening
group meetings and sharing information was through the use of town criers who had to
be informed at least a day prior to the event to enable them to move around in the
evenings and early in the mornings. Gender participation in project activities and
decision-making was based on the Gender Integration Checklist – a tool in the BNRCC's
publication: Gender and climate change adaptation: Tools for community-level action. This
gender tool enhanced the representation of women and men in all project activities
except where religious and cultural beliefs prohibited (as happened in Falgore).  

The Socratic planning wheel exercise was a tool used to establish and monitor indicators
based on project objectives. The monitoring provided benchmarks to track project
progress and evaluation of outcomes. The performance indicators used were: 

increased knowledge of climate change; 

reduced vulnerability; 

gender sensitivity; 

adaptation practices; and 

community-driven.  

Each indicator was rated between 0 to10, with 0 indicating that objectives were not met
and 10 indicating full attainment of desired project objectives. Participants in each target
group rated each of the indicators based on the present situation in the community and
where they wanted to be at the end of the project. The rating was based on individual
responses and calculated as a percentage of the total number of participants in each
focus group. Results of the exercise are shown in the Tables 21 and 22 for Daudu and 23
and 24 for Falgore.

Monitoring and
Evaluation

Table 21 Results from Socratic Planning Wheel Exercise in Daudu at Beginning of Project*

Men
Women 
Youth 
Average 

Climate
Change
Awareness

Gender
Sensitivity

Community-
Driven

Vulnerability
Reduction 

Adaptation
Practices

Average
Score 

8
1
4
4

85
121
31

7
4
2
4

1
3
4
3

1
1
1
1

1
2
2
2

4
2
3
3

Number of
Participants

*Note: The highest score per focus group is in bold. Average scores were rounded up to the next whole number, with 10 as the maximum.

Table 22 Results from Socratic Planning Wheel Exercise in Daudu for End of Project*

Men
Women 
Youth 
Average 

Climate
Change
Awareness

Gender
Sensitivity

Community-
Driven

Vulnerability
Reduction 

Adaptation
Practices

Average
Score 

9
7
8
8

85
121
31

9
7
6
7

9
10
8
9

1
1
1
1

1
2
2
2

4
2
3
3

Number of
Participants

*Note: The highest score per focus group is in bold. Average scores were rounded up to the next whole number, with 10 as the maximum.

Table 23 Results from Socratic Planning Wheel Exercise in Falgore at Beginning of Project*

Men
Women 
Youth 
Average 

Climate
Change
Awareness

Gender
Sensitivity

Community-
Driven

Vulnerability
Reduction 

Adaptation
Practices

Average
Score 

3
1
1
2

493
1092
153

5
1
1
2

1
1
2
1

4
1
1
2

1
1
1
1

3
1
1
2

Number of
Participants

*Note: The highest score per focus group is in bold. Average scores were rounded up to the next whole number, with 10 as the maximum.



Table 24 Results from Socratic Planning Wheel Exercise in Falgore at End of Project*

Men
Women 
Youth 
Average 

Climate
Change
Awareness

Gender
Sensitivity

Community-
Driven

Vulnerability
Reduction 

Adaptation
Practices

Average
Score 

9
9
9
9

493
1092
153

8
9
7
8

1
1
2
1

8
9
7
8

9
9
8
9

8
9
8
8

Number of
Participants

*Note: The highest score per focus group is in bold. Average scores were rounded up to the next whole number, with 10 as the maximum.
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Interpretation 

Responses from the 237 community members in Daudu (Table 21) generally showed a
low to medium (4) level of awareness of climate change impacts and adaptation
practices, with the men showing a high level of awareness and the women showing
virtually no awareness. Although the men showed good understanding of climate change
impacts, they admitted to being highly vulnerable and, like the women and youth, were
coping to survive these impacts. The youth showed moderate understanding of climate
change impacts (4) but, like the men and women, were not involved in climate change
adaptation and vulnerability reduction practices (3). 

Responses from the 1,738 community members in Falgore showed that all indicators
were generally low at the beginning of the project (Table 23). The men commented that
community involvement in past project activities was very low, and that most of their
responses to climate change were basically coping in nature and gender-blind. The
women scored very low (1) in all the climate change indicators, and the youth showed
low understanding of climate change vulnerabilities and adaptation practices. 

Participants pledged that, by the end of the project, they would increase their ability to
adapt to climate change impacts and increase their gender sensitivity from the present
level to 50%, as shown on the overall projected average score of 8. This target was more
than the initial project target of 35% for all activities. They also aimed to increase their
understanding and ability to adapt to climate change impacts from the present level to
60%, as shown on the overall projected average score of 8. This target was more than
the initial project target of 35% for all activities.

The Socratic Planning Wheel tool is best used when actual measurements are taken at
the end of the project and compared with the measurements at the beginning of the
project.

Action Taken 

The exercise demonstrated to community members that there was a real need for climate
change adaptation knowledge and practices in their communities to enable them to
increase their resilience to climate change impacts. This exercise helped the project
team, including the community members involved, to see what was needed and to set
goals to improve in certain areas.

The adaptation options considered, chosen, and/or implemented in Daudu and Falgore
are summarized in Table 25. Options considered were those that were community-driven,
gender-sensitive, gave voice to the vulnerable, built capacity in the community, and would
lead to adaptation. The options also had high feasibility and a positive impact on the
community. As indicated, some options were considered initially, but were ultimately not
chosen based on an assessment of feasibility and impact.

Final M&E in Daudu (top) and
Falgore( bottom) using Socratic
Planning Wheel tool.

Adaptation
Options



Table 25 Adaptation Options Considered in Daudu and Falgore

Adaptation Options
Considered

Options Chosen for
Implementation

Level of 
Implementation

Daudu

Orange farming
Fish farming
Pig/livestock farming
Poultry farming
Cassava farming
Beniseed/soya bean farming
Water harvesting
Sugar cane farming
Beekeeping
Rice farming
Vegetable farming
Climate change awareness training
Deepening of earth dam
Yam farming 
Groundnut farming
Tree planting
Irrigation farming using water from dam
Salt mining
Opening of village market 
Establishment of secondary school

Orange farming
Sorghum farming
Soya bean farming
Rice milling 
Cassava farming
Groundnut milling
Water harvesting
Sugar cane farming
Bee keeping
Rice farming
Vegetable farming
Climate change awareness training
Wheel barrows
Groundnut farming
Tree planting
Dry season irrigation farming using wash
wells/water pumps
Low-cost, fuel-efficient wood stoves
Poultry farming

Falgore

×
×
×

×

×
×

×
×
×

Low-cost, fuel-
efficient wood stoves

Fully

Fully

Partially
Fully
Fully
Fully
Fully
Fully
Fully
Fully
Partially

Partially
Partially

Fully

×

×

×

Fully

Fully
Fully
Fully
Fully
Fully
Fully
Fully
Fully
Not implemented

Partially
Partially
Fully

Water
treatment/sanitation
×
×
×
×
×

Cattle rearing
Sewing machines
Fish farming
Borehole
Water dam

Fully

The adaptation options were assessed by the beneficiaries, the PIC, Greenwatch Initiative
and NEST/BNRCC program officers. 

The benefits of adaptation options in Daudu and Falgore are summarized in Table 26.
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Table 26 Immediate and long term impacts of adaptation options in Daudu and Falgore

Intervention Immediate Benefit Long term Benefit

Climate change awareness
training

Increased knowledge on climate change
issues & impacts  

Availability of drinking water to 38
households during dry season  

Income for the youth in the community 

Positive change towards environment 

Construction of rainwater
harvesting tank

Bee-keeping

Soya bean farming with
improved varieties

Orange farming

Cassava farming with
improved varieties

Rice farming with improved
varieties

Maize farming with improved
varieties

Water treatment

Increased yield & improvement of the
nutritional status of children

Alternative means of livelihood

Increased yield & alternative means of
livelihood 

Increased yield & improvement in
household income

Increased yield & reduction of immediate
hunger

Reduction in water-borne diseases

Replication by nearby communities, which will
reduce water scarcity  

A means of livelihood for the youth in the
community

Improved food security & health for children

Climate change (CC)
communication using peer
education approach

Low-cost, fuel-efficient
wood stoves

Improved food security & income

Improved food security & income

Climate change awareness
training

Bee-keeping

Improved CC knowledge  

Improved food security & income

Reduced wood use, shorter cooking times,
& reduction of respiratory problems 

Daudu

Improved food security

Improved health of community members,
especially children

Increase in climate change best practices &
sustaining the projects when funds are finished

Reduced forest exploitation

Falgore

Increased knowledge on climate change
issues & impacts  

Engagement of idle hands, provision of
security to trees  

Increased yield

Positive change towards environment

Soya bean farming with
improved varieties

Orange farming

Cassava farming with
improved varieties

Rice farming with improved
varieties

Maize farming with improved
varieties

Water treatment

Increased household income 

Improved food security & children's nutrition

Alternative source of income

Increased yield

Improved food security & income

Improved food security

Increased yield Improved food security

Increased yield & reduction of hungry
season

Reduction in water-borne diseases

Improved food security

Improved health of community members,
especially children

Reduced forest exploitationReduced wood use, shorter cooking times,
& reduction of respiratory problems

Crops produced during dry season;
reduced hunger & increased income

Low-cost, fuel-efficient wood
stoves

Dry season irrigation farming
using wash wells/ water

Reduced hunger & increased income



Production of Training Manual and 
Information/Communication Materials
A training manual entitled Promoting Climate Change Adaptation Best Practices in Daudu
and Falgore Communities was produced to facilitate climate change awareness training in
the project communities. Four hundred copies of the training manual were produced for
the two communities. The training manual has five modules, with each module having
picture codes to enhance understanding by community members. Module 1,"Getting
started," sets the stage for knowing one another. Module 2, "Understanding climate
change and its causes," provides basic information on climate change. Module 3,
"Impacts of climate change," deals with vulnerabilities and hazards associated with
climate change. Module 4, "Local coping strategies," dwells on short-term measures
undertaken by community members to relieve the impacts of climate change. The final
module, Module 5, "Climate change adaptation best practices", discusses livelihood
options that can lead to adaptation in each community. To reinforce the climate change
communication and education among community members and stakeholders, IEC
materials such as posters (1,000 copies), T-shirts (200) and caps (200) on climate
change were also produced and distributed to community members in project sites and
other stakeholders, as shown in the subsequent photos and figures. 

Outcomes of
Adaptation
Options 

Distribution of T-shirts, caps, and
posters to community members
and stakeholders

Training of Community Members on Climate Change Issues 
A three-day training workshop was organized for each project community to improve the
understanding of community members on climate change, its causes, impacts, and the
best adaptation practices that will improve the environment and quality of life. The training
also provided an opportunity for understanding of socio-economic and environmental
consequences of the short-term measures adopted by community members to cope with
the impacts of climate change. The project team facilitated the training sessions in
Daudu, while in Falgore, a resource person – Alhaji Musa Shuabu from the Kano State
Ministry of Environment – joined the team in facilitating some of the sessions. The training
manual was used for the training workshops. At the end of each session, facilitators
allowed time for questions and answers from participants, while responses were noted on
flip charts. The training workshops were evaluated at the end of training in each site and
the community members commended the facilitators for the good work done. The
participants also showed good knowledge of all issues discussed during the sessions.
The workshop had an average total of 130 participants (82 males and 48 females) in
Daudu, while Falgore averaged a total of 212 participants (114 males and 98 females).
(see Figure 3 and photos).  Increased understanding of climate change causes, impacts,
and possible remedial measures was achieved in the communities, based on the
changes in attitude and practices of people to the environment.  

Figure 2 Distribution of IEC materials in Daudu

Figure 3 Distribution of IEC materials in Falgore
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Figure 4 Gender Participation in Climate Change Awareness Training in Daudu and Falgore

A traditional ruler (in white
agbada, standing) asking a
question, while women listen
during session in Daudu.

Facilitation in progress during
climate change awareness
training in Daudu community.

Facilitators and participants
including men (top) and women
(bottom) in training sessions in
Falgore. 

Dry Season Farming using Wash Wells in Falgore

Wash wells (shallow boreholes) and water pumps were provided for select farmers in
Falgore by Greenwatch to test dry season farming. The project team identified a local
vendor trained by National Agricultural Land Development Authority (NALDA) in Kano
state who installed 20 wash wells for 79 male vulnerable beneficiaries to meet their need
for dry season farming. The wells were dug manually to a depth of between 7-15 metres,
depending on the height of the water table. Twenty Honda water pumps and 20 lengths
of pipe of (1.5 inches in diameter) were provided with each water pump and distributed to
the male beneficiaries.

Farming activities were undertaken only by the male farmers in Falgore, therefore no
female beneficiaries are involved in this activity. The custodians of the wells are the
beneficiaries on whose land the wash wells were installed. However, between three and
six additional farmers benefited due to the reach of the pump and pipes to neighbouring
farm plots. An agreement was signed with the custodians of each pump, with a
declaration that they will provide fuel, maintenance, and labour for all farming activities, as
well as make it available for use by their neighbours. The custodians also agreed to share
the pumps with their neighbouring farms and will not sell the service to them. Each
agreement was affirmed by Greenwatch Initiative and the PIC on the condition that
violation of its terms by any beneficiary would lead to withdrawal of the assistance. 

The beneficiaries agreed to find sources of improved varieties of vegetable crops for
planting from extension workers. The beneficiaries were engaged in cultivation of sugar
cane, lettuce, onions, cabbage, okra, maize, spinach, and tomatoes, all of which yielded
well in 2010. An average of 3,200 kg tomatoes, 5400 kg onions was produced from the
first dry season farming season. Hassan Baduku, a farmer who received wash well/water
pump No. 19, now rears livestock from the proceeds of the 2010 dry season farming.
Saleh Tasha, who used to serve as a labourer to other farmers, has now bought a plot of
land and another water pump from the proceeds of his dry season farming. The most
successful is the case of Shugaba Bako Magaji, who now owns a shop where he sells
both building materials and farm inputs to Falgore community members. He loans farm
inputs to other BNRCC beneficiaries to be paid back after the harvest. The list of
beneficiaries is shown in Table 27.

Table 27 List of Beneficiaries (Male Farmers) for Wash Wells and Water Pumps in Falgore

BeneficiaryPump 
Code

Name of
Pump Custodian

Gwani Gambo
Mal Sani
Mal Kabiru

Sani Mal Abdu
Yusuf Alhaji
Kabiru Alhaji
Nasiru Kasimu

BNRCC 01

BNRCC 02

Gwani Gambo

Sani Mal Abdu
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BeneficiaryPump 
Code

Name of
Pump Custodian

Sule Magaji Baiwa
Mal Sani
Jibrin Magaji

Kabiru Garba
Haladu Garba
Sadi Garba

Lawan Garba
Amadu Mal-Takalmi
Yusuf Liman
Mustapha Akilu
Ado D. Aya

Mai-Jama'a  Idris
Haruna Ya'u
Rabi'u Isa

Shugaba Bako Magaji
Idris Bala
Bala Idris
Isya Mai-shayi

Yahaya Adamu
Wada Umaru
Mal Ibrahim

Ahmad Hamza
Mal Abdulrahman 
Alhaji Yakubu Mai 
Amalanke
Zubairu Bala

Haruna Ibrahim
Amadu Ibrahim
Abdu Ibrahim

Ibrahim Ali
Idi Ali
Hamza Ali

Ibrahim Hamza
Mal-unguna 
Abdulkarim
Mal Basiru
Mal Mubarak

Lawan Hashimu
Dan-Azumi Lawan
Sani Dan-Azumi
Garba Nawalle
Fulani Chadi
Abdujalalu Mal-hoto

Tijani Abdulkarim
Sa'idu Makiya
Mai-Unguwa 
Abdulmudallabi
Abdu Mai-Azara

Bala Mailambu
Mal Abdu
Mal Salisu

Lawan Mai-Tsumi
Alhaji Basiru
Sani Yakubu
Alhaji Sani
Mal Idi

Habibu Lawan
Bala Harusu
Wawo Kafinta
Ibrahim Mai Rake

Hassan Baduku
Danbasi Alhaji Sani
Mal Iliya 
Yusif Alhaji
Mal Sani

Luka Mathew
Mikel Mathew
Bitrus Mathew
Simon Ishaya
Sarki Magawata
Gambo Dan-Audu

BNRCC 03

BNRCC 04

BNRCC 05

BNRCC 06

BNRCC 07

BNRCC 08

BNRCC 09

BNRCC 10

BNRCC 11

BNRCC 12

BNRCC 13

BNRCC 14

BNRCC 15

BNRCC 16

BNRCC 18

BNRCC 19 

BNRCC 20

BNRCC 17

Sule Magaji Baiwa

Kabiru Garba

Shugaba Bako Magaji

Lawan Garba

Mai-Jama'a Idris

Mal Amadu Tela

Yahaya  Adamu

Ahmad Hamza

Haruna Ibrahim

Ibrahim Ali

Ibrahim Hamza

Lawan Hashimu

Tijani Abdulkarim

Bala Mailambu

Lawan Mai-Tsumi

Habibu Lawan

Hassan Baduku

Luka Mathew
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Orange Nursery Establishment in Daudu
A citrus nursery was established in Daudu community (see photos below) to provide the
root stock for the establishment of orange orchards in the community, targeted for June
and July 2011. The seeds were obtained from a practitioner with Akperan Orshi College
of Agriculture Yandev in Benue State. The nursery area was cleared on November 20,
2009 by the community members. One kg of seeds was sown on five large ridges on
January 23, 2010 after intensive watering of the soil for two days. The ridges were
covered with mulch to prevent excessive heat and evaporation on the soil. Watering of
the seed beds continued after planting and the seeds started germinating after 10 days.
Normall,y the seeds begin to germinate after 14 days, so early germination was attributed
to excessive heat. Full germination of the seeds occurred in 21 days, with an estimated
total of 5,200 seedlings established. The seedlings were later attacked by insects, but
they were controlled with an insecticide. The seedlings were enriched with cow manure to
enhance growth and development.  

The seedlings from the orange nursery were later transplanted to new seed beds for
proper tendering and management. The community members mobilized and transplanted
4,500 seedlings to new seed beds and enriched the beds with compost manure. Due to
the large number of seedlings involved, the community divided the nursery into 10
sections, each of which will be managed by a household until maturity. The households
will plant the mature stock on their own farms, and acquire tutelage for future propagation
and sale of seedlings to other members of the public. A water pump was purchased in
2011 for irrigation of the transplanted seedlings using water from the earth dam.  

After 10 months, the seedlings will be grafted with high-yielding varieties (Ibadan sweet
and Washington). These orange orchards will eventually significantly improve the income
of the beneficiaries in less than five years when fruiting begins. A 100kg bag of oranges
sells for between N5,000 to 6,000 at peak periods and an orange tree five- to seven-
years-old produces between two to five 100bags. 

During a monitoring visit by NEST program officers in August 2010, it was observed that
the seedlings were waterlogged by very heavy rains. It was hoped at that time that they
would recover and continue to thrive. 

Dry Season Farming in Daudu
In Daudu, two water pumps were bought and distributed to 12 people (seven women and
five youth) in four households. These people have farm plots near two perennial streams
(Agu and Guma) and the pumps were to assist them with dry season vegetable farming.
The community members reported that some portions of these streams retain enough
water throughout the dry season and can support dry season farming. A careful
investigation to validate the perennial status of the streams was done, and the 12
beneficiaries signed an agreement with Greenwatch Initiative and the PIC to use the
facility only for the stated purpose, abiding by all conditions as contained in the
agreement. The farmers planted okro (okra) tomato, pepper, and other vegetables, but
conflict over the piece of land resulted in the destruction of the farms in 2010. Some of
the farmers relocated to other areas along the streams and cultivated another set of
vegetables in 2011. 

Deepening of Earth Dam in Daudu
Deepening of an existing earth dam was done in Daudu to provide water for domestic
activities and dry season farming. The dam (reservoir) capacity was enlarged to about
200,000 m3 within  an embankment of about six metres high and five metres thick (see
photos). A spill way was also created to release excess water from the dam. The dam
contained enough water for dry season farming activities beginning December 2010.
Unfortunately, due to excessive flooding from a three-day torrential rainfall in October
2010, the dam embankment caved in and most of the water escaped out of the reservoir.
The community mobilized and used sand bags to fill up the area, but not much water
was retained. This has impacted domestic water supply and dry season farming in
Daudu. To address this situation Greenwatch is mobilizing the community and Guma LG
Council to raise funds for construction of a concrete spillway at the point the
embankment caved as a permanent remedy. 

Community members working
on the orange nursery (top) and
seedlings in transplant beds
(bottom)

Orange seedlings mulched on
transplant beds to reduce
excessive loss of water during
the 2011 dry season

A bulldozer working on the dam
(top), and a dam holding a large
amount of water (bottom) before
the flood
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Construction of Rainwater Harvesting Facility in Daudu 
A 38,000 litre capacity rainwater harvesting reservoir (tank) was constructed in Daudu.
The water reservoir serves 22 households and was built to complement the dam, both of
which were to serve the water needs of the community. The Chairman of the PIC in
Daudu, Mr. Alakali Tyonyion, thanked Greenwatch Initiative for carrying the community
along in all the project activities, and pledged the commitment of the entire community in
efficient utilization and maintenance of the water harvesting reservoir. The women also
expressed their gratitude to the project, as the reservoir will greatly alleviate their water
needs, especially during the dry season. 

Performance of Improved Srop Varieties in Daudu and Falgore 
Greenwatch and the PICs in both communities monitored the performance of improved
varieties of soya bean, maize, rice, and cassava. The results from that adaptation option
are discussed below.

Soya bean  (Variety Tx 1448- 2E)

In Daudu, 50 beneficiaries (21 women and 29 men) benefitted from planting improved
varieties of soya bean, while 50 beneficiaries (all men) benefitted in Falgore (Figures 5
and 6).  Each farmer received 1kg of soya beans (Tx 1448- 2E) (see photos).  The crops
matured in an average of 9.5 weeks (67 days) even when planted later in July to take
advantage of the late rains.  Each 1kg of improved soya bean variety produced an
average of 46kg per half acre even without the application of fertilizer. The stems of the
improved variety were longer and had more tillers than the local varieties. The pods on
each stem were longer and had bigger seeds (see photo) than the local varieties. The
pods of the improved variety did not break at maturity like the local variety does, and the
yield per stand was doubled that of the local variety. According to the farmers, the
improved variety tasted better than the local variety when processed into moi-moi. In an
attempt to replace the local varieties with the improved variety, other community members
who were not beneficiaries from the initial distribution of improved seeds exchanged two
standard mudus of the local varieties for one standard mudu of the improved variety so
that they could benefit in the next planting season.  

Maize (Varitey TZE COMP 3, white)

The most successful of all crops distributed to community members in Daudu was the
maize (TZE COMP 3, white).  Fifty beneficiaries (24 women, 26 men) received 1kg each
of the improved seed (see photos). The maize had an average maturity time of eight
weeks compared to 13 weeks of the local variety. The average yield from 1kg planted
was 70kg per half acre and it was planted more than once in a farming season. The
seeds were bigger and sweeter than the local variety and produced double the amount
when the corn flour was cooked. The sweetness of the improved variety compelled the
beneficiaries to eat more of it fresh than keeping if for corn flour.  

In Falgore, 50 male beneficiaries each received 1kg of the improved variety.  It matured in
over nine weeks (an average of 68 days), was weed resistant, but had shorter cobs than
the local variety. Farmers applied compost and NPK fertilizer to the maize and yields were
improved unlike the Daudu beneficiaries, who added nothing. The actual threshed yield
of the maize was 85kg per half an acre.

Rice (Variety Nerica 3)

In Daudu, 50 beneficiaries (24 women, 26 men) each received 1kg of the improved rice
variety, Nerica 3. The average time to maturity was 12 weeks with an average yield of 37
kg per half acre. The local variety took longer to mature, at 16 weeks and produced less
than half as much, at an average yield of 17kg per acre. 

In Falgore, 50 male beneficiaries were each given 1 kg of Rice seed (Nerica3). Eighteen
of those beneficiaries harvested an average of 38kg per half acre. The remaining 32
beneficiaries recorded lower yields of between 15 to 18 kg per half acre. This difference
was likely due to weeds and lack of fertilization. The farmers planted the improved variety
with another variety from USAID markets but discovered that the USAID variety had two
layers of tillers unlike Nerica 3, which had uniform tillers. The Nerica 3 variety matured at
the same time, whereas the USAID variety matured in two stages, with the lower tillers
maturing before the upper tillers. Another farmer planted the two varieties at the same
time and discovered that Nerica 3 matured earlier. The variation in maturity time of the
different tillers made harvesting of the USAID variety very difficult to achieve by the

The 38,000 litre rainwater
harvesting reservoir in Daudu

Distribution of improved seeds
and cassava to beneficiaries in
Daudu

Beneficiaries of the improved
seeds and cassava in Falgore

Improved soya bean with longer
stems and pods



farmers. Unfortunately, some farmers who decided to harvest the USAID variety all at
once found that the lower tillers that matured first fell onto the ground and could not be
used. For the Nerica 3 variety, all the tillers were erect at the time of maturity, which made
the farmers prefer this variety. The farmers then promised to replace all local varieties with
the Nerica 3 by next planting season and share the seeds with at least three farmers who
did not benefit initially from BNRCC pilot project. 

Cassava (Variety TMS 98/0581)

Improved cassava (TMS 98/0581) was given to 51 beneficiaries (21 women and 30 men)
in Daudu and 37 male beneficiaries in the Falgore community (see photos and Figures 5
and 6). Six months after planting, the farmers noticed cracking of the soil around the
roots, which is a sign of maturity. Upon digging the roots, they discovered matured tubers
and began harvesting the crop for consumption. The crop produced tubers around the
entire stem, which were removed without harvesting the whole tree. The local variety
takes 12 months to mature and is harvested by removing the entire stem with all the
tubers. The improved variety is a hybrid, with bigger tubers and stems than the local
varieties, and has multi-purposes, while the local varieties can be used only for one of
garri, akpu, or chips. The number of tubers per stem of the improved variety was, on
average, double that of the local varieties. 

Improved maize harvested and
stored

Improved cassava variety
harvested at six months

Improved rice matures before
local variety

Improved cassava variety
harvested at six months

Beehive mounted in tree

Bee-keeping 
Bee-keeping is an activity long abandoned by some community members in both Daudu
and Falgore. This practice was revived during the project, and hives and education on the
profitability of the enterprise were provided. Greenwatch and the PIC engaged local
vendors in the project communities who produced hives which were distributed to
interested beneficiaries. In Daudu, 60 hives were distributed to 20 male beneficiaries 
(3 hives each), while in Falgore 88 hives (4 hives/person) were distributed to 22 male
beneficiaries (see photos and Figure 7). In both communities, only men engage in bee-
keeping, as women are said to be afraid of the bees stinging them. All the hives have
been successfully mounted on trees (see photo) and more than 70% already colonized
by bees at the time of writing the report. The beneficiaries were trained on safe harvesting
techniques and sustainable practices to improve on existing traditional harvesting
techniques, which were destructive. In Falgore, most of the beneficiaries started
harvesting honey in good quantities. Some of the beneficiaries reported that the honey is
not only harvested for family consumption but has also improved their source of income.
Generally, the men harvest the honey and the women process it for sale. A bottle of 75 cl

Figure 5 Distribution by gender of improved varieties in Daudu and Falgore

Figure 6 Distribution by gender of improved varieties in Daudu and Falgore 

Distribution of beehives

Harvested honey being displayed
by one of the beneficiaries in
Falgore
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of honey sells for N550 - N750, and an average of 50 to 70 bottles have been harvested
in Falgore. In the Daudu community, wildfires burnt much of the hive environment and
honey production was low. 

Figure 7 Distribution by gender of adaptation options in project communities

Citrus (orange) Orchard Development 
Orange trees are a cash crop that can provide substantial income when properly
managed. Greenwatch introduced orange orchard development to farmers who have
sufficient land as an alternative livelihood option to augment the declining revenue from
agricultural crops.  Greenwatch sourced for an improved variety of orange and used the
"Washington" variety, obtained from the vendor Mr. Samuel Adi from Akperan Orshi
College of Agriculture, in Yandev, Benue State. The vendor supplied 2,500 seedlings,
which were distributed in both communities: 2,000 seedlings were distributed to 58
beneficiaries (3 women, 55 men) in Daudu (Figure 6), with beneficiaries each getting
between 35 to 40 seedlings, depending on farm size. In Falgore, 500 seedlings were
distributed to 25 male beneficiaries, each receiving 20 seedlings (see photos ). All the
seedlings were successfully planted (see photos below) and were doing well at the time
of writing. Fewer seedlings were distributed in Falgore; this site was meant to serve as a
test, as the seedlings were developed in the southern guinea savanna ecological zone -
different from the Sudan savanna where Falgore is located. All beneficiaries are expected
to learn nursery management for large-scale production of orange seedlings as a source
of livelihood. The orange orchard development has been so far largely successful in
Daudu because most of the planted stock has survived the first year. Some younger
seedlings were dying back due to the scorching effect of the sun, but early rains helped
the situation.  As well, the beneficiaries mulched the roots of the seedlings to prevent
further loss of water. In Falgore, the survival rate of the seedlings was higher for those that
were planted in fadama areas because of the excessive dryness of the uplands. 

Distribution of Taliya (spaghetti) Making Machines in Falgore 
To ensure that women benefit from the projects being implemented, a project that
specifically targeted them was executed. A list of 50 vulnerable female beneficiaries was
determined by the PIC, the latter of which confirmed a joint meeting of PIC and
Greenwatch. Then, 50 taliya (spaghetti)-making machines, with accessories, were
purchased and distributed to the women (see photos) in May 2010. Each beneficiary
signed an agreement not to sell the machine, to maintain it in working condition, and to
comply with other project conditions to ensure success. Beneficiaries of the spaghetti-
making machine predicted an average earning of between N400 to N500 a day by
producing spaghetti for retail in shops. The women found, however, that the supply of the
spaghetti machines exceeded the demand for the taliya and that there was too much of
the product on the market. Greenwatch advised the women to extend their services from
just producing taliya for others to sell, to producing and selling it themselves.

Tree Planting Activities
Tree planting was one of the major adaptation options chosen in both Daudu and
Falgore. In Daudu, 14 males volunteered and planted a total of 1,270 Gmelina and Teak
tree seedlings along the banks of drying streams. The seedlings were obtained from a
nearby plantation.  Unfortunately, in December 2010, the planted trees were destroyed by
a wildfire.  

Distribution of orange seedlings
in Daudu

Distribution of orange seedlings
in Falgore

Planting orange seedlings in
Daudu

Planting orange seedlings in
Falgore

The spaghetti-making machine
in use

Distribution of spaghetti-making
machines in Falgore
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In Falgore, all 79 male beneficiaries volunteered and planted 200 trees each around their
farm boundaries to serve as wind breaks, a source of fuel wood, and medicine. They set
a target of 17,000 trees planted before the end of the rainy season in 2010. One of the
beneficiaries, Mr. Bala Mailambo, volunteered and raised 1,400 seedlings of Moringa
oleifera (see photo). At the time of writing, over 6,000 seedlings of M. oleifera and
Jatropha were planted as border trees (see photos) in farmlands, in Falgore, before the
second week of June 2010.

Climate Change Communication Programme in Daudu
Climate change communication using the Peer Education Plus (PEP) methodology was
piloted in Daudu to enhance the understanding of climate change issues in the
community. The PEP model was previously successfully implemented by Greenwatch
Initiative in another project in Daudu called the Comprehensive Integrated Approach to
HIV/AIDS Prevention and Care programme in Nigeria (CIHPAC), with support from the
Society for Family Health (SFH) and funded by the United States Agency for International
Development (USAID). Based on this experience, Greenwatch used the PEP approach for
climate change communication by selecting members of the community and training
them as Peer Educators (PEs). Each PE mobilized a maximum of 10 peers among his or
her target group in the community and stepped down the knowledge that they had
gained. The peers were also then required to share the knowledge with their friends,
relatives, and associates. 

The PEs were trained on one module per month from the training manual and were
required to organize three step down training session for his or her peers using the same
module in the same month. The complete PEP model involves peer education using
special events such as drama, quiz competitions, games, rallies, road/talk shows, and
IEC distribution to reinforce the training information. Incentives are also given to peers for
each session, while PEs are given monthly stipends. However, due to budget constraints,
the entire package was not implemented and the PEs from the CIHPAC project were
used for the exercise. The PEs included mainly Male and Female Out-of-School Youths
(MOSYs & FOSYs) and Transport Workers (TWs). Each peer sessions were one and a
half hour long to accommodate the climate change communication programme. A total
of 60 PEs - 20 MOSYs, 20 TWs and 20 FOSYs were trained and also given training
manuals to test-run the programme.  In all, 660 PEs and peers were reached with climate
change communication messages in Daudu.

Limitations of the PEP programme:

The programme requires full sessions of at last one hour each for the dissemination
process to impact peers; therefore, a separate structure from the CIHPAC
arrangement was required for the strategy to accomplish the expected results. This
involved the provision of a monthly stipend for PEs and incentives for peers.

The CIHPAC structure, which was used to pilot the climate change communication
programme, involved only out-of school-youths and transport workers. More
involvement by the general population was required to ensure maximum impact. This
would entail selecting certain members of the general population and training them
as PEs for them to then select their peers to continue the knowledge transference
process. The PEP model could not be replicated in Falgore due to budget
constraints.  

The minimum requirement for the PEP methodology is the use of multiple messages
to target the same issues and groups. Therefore, the use of special events like
drama, quiz competitions, games, rallies, road/talk shows, and distribution of IEC
materials would have optimized the PEP methodology used.

Training of BNRCC Partners on PEP Approach 

A three-day training workshop, from August 18 to 20, held in Makurdi, Benue State, was
organized by NEST for BNRCC project partners. The workshop was on the use of the
PEP model for climate change communication, as well as for information sharing and
dissemination of project findings in the rural communities. The workshop was facilitated
by Greenwatch Initiative, which had already used the PEP model in climate change
communication amongst youth in Daudu. There were 22 participants (10 females and 12
males). The training included a site visit to Daudu community to interact with the youth
who had been trained on climate change communication using the PEP model. There
was also a demonstration of a typical peer education session, and a play was performed
by the youth. 

A beneficiary planting Moringa
oleifera in Falgore

Border planting of Jatropha in
Falgore

PE training session for transport
workers 

PE training session for female
out-of-work 

Distribution of training manuals
to PEs

PEs and peers in a drama
presentation
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Distribution of Water Purifiers in Daudu and Falgore

A water purifying chemical called PUR was obtained from Society for Family Health (SFH)
regional office in Makurdi and distributed to BNRCC project beneficiaries in Daudu and
Falgore (see photos) in order to reduce the incidence of cholera and other water borne
diseases. Both men and women were targeted, but the focus was directed at the women
because of their gender role in domestic activities. In Daudu, the demonstration of water
purification using the Pur chemical was done with 210 women in attendance in two
locations. In Falgore, there were  86 women and 95 men present for the demonstration. A
sachet of the chemical was added to 10 litres of contaminated water, which was stirred
and filtered after five minutes with a clean cotton cloth to clear any sediment in the water.
The water was allowed to settle for 40 minutes and then filtered a second time to remove
all the bottom sediment. The clean water was sampled first by all project officers,
followed by some of the women in the community (who appreciated the quality of the
water and its taste). Each woman in attendance was given a package of the chemical
(each contains 12 sachets) and three cartons of the chemical containing 240 sachets
were given to the PIC to be sold at a revolving cost of N10 per sachet. The Daudu and
Falgore PICs were linked to the SFH regional office in Makurdi and Kano, respectively, so
that they could obtain more supplies when needed. In addition to the water purification
practices, the community members were advised to observe basic hygiene practices and
environmental cleanliness.

The women in both communities were happy and thanked Greenwatch Initiative and
NEST/CIDA for protecting their lives against water-borne diseases. 

Introduction of Low-cost, Fuel-efficient Wood Stoves in Daudu and Falgore 

Programme officers from NEST working in the BNRCC pilot projects introduced the
construction of low-cost fuel-efficient woodstoves to the PIC in Daudu and Falgore. The
PIC members then decided to mobilize some female beneficiaries to try the stoves. Thirty
interested women constructed the low-cost fuel-efficient wood stoves in their homes. The
women reported that the stove saved much fuel wood and time in cooking when
compared with their traditional open woodstoves. The first low-cost stoves were
constructed to accommodate one pot at a time (see photo), but two women in Jakarya, a
community near Falgore, observed the stove and decided to modify it to  accommodate
two pots at a time. This action shows ownership of the project and that the project can be
replicated elsewhere. As of January 2011, 160 women in Daudu and 197 women in
Falgore had constructed the stove. The stoves must be constructed and used inside,
however, as during the rainy season some of the stoves outside were eroded by the rain.
The women were able to compensate somewhat for this by using a small quantity of
cement to protect the stove surface. 

Water purifier demonstration and
distribution to beneficiaries in the
Daudu community

Water purifier demonstration and
distribution to beneficiaries in the
Falgore community

Traditional open wood stoves

Low-cost, fuel-efficient wood
stove

128



For reporting and accountability purposes, Greenwatch prepared inception and progress
reports, two quarterly reports, and one draft final project report, all of which were
submitted to NEST. For greater project visibility, a climate change training manual was
produced, along with 200 T-shirts and caps, and 1,000 copies of posters all bearing the
BNRCC logo and climate change information. Four sign boards were produced and
placed in project communities. All BNRCC items procured and distributed to beneficiaries
also bear the BNRCC logo. Media communication, which is important for awareness of
climate change adaptation and for information about the BNRCC pilot project, was also a
component of the project. The BNRCC project was featured during one week of the radio
programme The Environment This Week, which is aired on Radio Benue broadcasting
station in Makurdi. Members of Greenwatch have made several recordings of this
programme. Climate change issues have been featured on the national Nigerian
Television Aurthority (NTA) programme Periscope and in motivational talks by
Greenwatch. The project has also been featured in print media and the Daily Trust, a
national newspaper that carries updates of the organization's BNRCC project activities. A
total of 19 articles were published in national dailies throughout the BNRCC project cycle.

The List of publications is as follows:

1. (August 18, 2009). Climate change gets response in Benue. Daily Trust (p. 41).

2. (August 27, 2009). Benue lauds NGO's climate change response. Daily Trust (p. 23).

3. (September 10, 2009). Makurdi NGO takes climate-based project to Kano. Daily Trust
(p. 42).

4. (October 22, 2009). NGO to spread climate-based projects in Nigeria. Daily Trust
(p. 41).

5. (November 3, 2009). Climate NGO takes project to rural communities. Daily Trust, 
(p. 42).

6. (December 1, 2009). Canadians pledge support for climate change response in rural
area. Daily Trust (p. 45).

7. (May 18). Daily Trust editions of Project Monitoring and Evaluation.

8. (June 15, 2010). The distribution of improved crop varieties to beneficiaries in Daudu
and Falgore communities. Daily Trust. 

9. (June 16-29, 2010) Pavilion.

10. (December 8, 2009). Copenhagen: BNRCC partner expects impact on rural Nigeria.
Daily Trust (p. 42).

11. (January 12, 2010). Greenwatch trains communities on climate change. Daily Trust.

12. (February 4, 2010). Environmental group assess rural project. Daily Trust (p.44).

13. (February 11, 2010). Climate change group happy with adaptation method. Daily
Trust.

14. (February 23, 2010). Climate expert seeks communities' participation in adaptation
project. Daily Trust (p.41). 

15. (September 2, 2010). Massive planting of trees in Daudu community. Daily Trust.

16. (October 14, 2010). Group fights cholera through purification of water. Daily Trust.

17. (October 21, 2010). The construction of 38000 liters of rainwater harvesting facility in
Daudu community. Daily Trust.

18. (January 13, 2011). Daudu community benefits from environment project. Daily Trust
(p. 45).

19. (January 20, 2011).Government not interested in climate change adaptation. Daily
Trust, (p.45).

20. (February 10, 2011).NEST Begins Climate Change Adaptation Tour. Daily Trust, 
(p. 51).

As part of sustainability plan for the climate change adaptation options, community-
based organizations (CBOs) were formed in Daudu and Falgore. In Daudu, the CBO is
known as the Daudu Climate Change Association (DCCA), with seven executive
members (four men and three women), while in Falgore it is known as the Falgore
Climate Change Association (FCCA), with five executive members (three men and two

Project Visibility
and Outreach

Project
Sustainability
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women). The FCCA has already received a certificate of registration from Doguwa Local
Government, while the DCCA is yet to be registered. Greenwatch Initiative will continue to
mentor the CBOs in organizational management and resource mobilization to adequately
equip them for project sustainability.

Community Contributions
During the project cycle, the two project communities' contributions to the project was in
time, land, and labour as counterpart contributions and was estimated to be equivalent to
over N500,000.

Observations, Opportunities, and Constraints/Risks
Things that were not done but that could have improved the project are as follows:

Visits to other project sites would have enhanced learning and allowed for sharing of
experiences so that better strategies and approaches to project activities could have
been taken.

Early engagement of community extension officers would have enhanced project
monitoring and evaluation, as well as provide better information on the performance
of the improved crop varieties.

Beneficiaries of the improved crop varieties should have been more closely
monitored to ensure that they actually planted the seeds and that they did so
according to specifications.

Beneficiaries of improved varieties should have cultivated the traditional and the new
varieties side by side in order to compare the performance of the crops. 

Beneficiaries should have been required to keep accurate records on planting dates,
growth characteristics, and yield of the improved varieties to better monitor results.

Inorganic fertilizers should have been provided to the beneficiaries of improved
varieties to obtain optimum results, as performance is tied to inorganic fertilization.

Climate change communication using the peer education model should have been
extended to the men's and women's groups and not just restricted to the youth. The
programme should also have been replicated in Falgore to reinforce climate change
understanding there.

Sanctions were not strictly applied to defaulting project beneficiaries, which affected
their commitment and reduced the enthusiasm of some beneficiaries, especially
during communal activities.

It is important, for sustainability, that training LG staff is done right at the beginning of
the project.

The status of the adaptation options at the time of writing final report:  

In both Daudu and Falgore:

Improved varieties of rice (Nerica 3), soya bean (Tx 1448-2E), maize (TZE COMP 3-
white) and cassava (TMS 98/0581) are replacing the old varieties. Improved seeds
will be kept from the previous season and shared with others for the next planting
season.  

Low-cost, fuel-efficient wood stoves are being replicated on a daily basis by women
due to the low amount of fuel wood required and the reduction in cooking time. In
Falgore, for example, a normal meal for a household of five cooked on an open
stove, took an hour with an average of 3 kg of fuel wood bought at N6. The same
meal on the fuel-efficient stove took 40 minutes, with an average of 2 kg of fuel wood
bought at N40 (saving 20 minutes, N20 and 1 of fuel wood in the process).

There is now enhanced understanding of climate change issues, impacts, remedies,
and adaptation/mitigation options by community members.

Bee-keeping activities have been undertaken. In Daudu, some beneficiaries' beehives
have yet to be colonized due to wildfires and accumulated effects of deforestation in
the community. In Falgore, some beneficiaries have started harvesting honey on a
larger scale for sale on market days.

Lessons
Learned and
Reflections 
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In Daudu:

The orange tree nursery, with over 3,000 unbudded stock, will mature for budding for
further expansion of existing orange plantations. The community has divided the
orange nursery into households so that maintenance is easier. Beneficiaries have
small orange orchards, which will be expanded with budded stock from the
community orange nursery. The stands will start fruit production in four years' time.
The orange orchard business is very lucrative, with service life of 25 years.

An underground water reservoir of 38,000 litres was constructed to collect rainwater
for drinking and washing for 20 households. 

An earth dam which was deepened to provide water for dry season irrigation has
encountered problems: one embankment partly caved in due to excessive rains and
flooding. The dam still holds enough water for irrigation of the orange nursery but is
not sufficient for dry season farming.

Three water pumps were set up along the banks of the Agu stream so that the
orange nursery could be irrigated and some dry season farming of vegetables could
be done.

In Falgore:

Dry season farming of vegetables by project beneficiaries is undertaken using wash
wells and water pumps. Some other farmers have sunk their own wash wells, bought
water pumps and expanded their farm size.

Beneficiaries have small orange orchards, which will be expanded with budded stock
from the community orange nursery. 

Planting of border trees using Jatropha and Moringa sp. for fencing, wind breaks, and
medicinal uses have become common practice around beneficiary farms in the
community.

Success of the Project
The success of the project is due in part to the commitment of the project communities
and their ability to embrace change and accept alternative livelihood options. Climate
change awareness and best practices were experienced in households and in village
groups. The traditional rulers in both Daudu and Falgore were deeply committed to the
success of all project activities after understanding the benefits of the project. In both
Daudu and Falgore, there has been a marked reduction in fuel wood use, and charcoal
production and trade, which was a direct outcome of the climate change awareness
programme. The PIC and Village Head of Falgore facilitated the registration of the Falgore
Climate Change Association (FCCA) with the Doguwa Local LGA in Kano State for
sustainability of project activities. The mean percentage success of the project objectives
1, 2, and 3 in both communities is 30% based on overall achievement of milestones.

Observations Made during the Project Cycle
Female members of the PIC in Falgore were initially shy and unwilling to sit in the same
venue with the men, and did not speak out during meetings. However, toward the end of
the project, the women were seen actively participating in meetings, with men in the
same halls. The Falgore women were requesting to be given orange seedlings to plant in
farmlands which is an outdoor activity that is normally preserved for men. Also, alternative
businesses and cooperation amongst farmers occurred during the project.

At the LG and state levels, climate change awareness had become evident, but the
commitment to scale-up by giving financial support was low.

What Should Not have been Done
Deepening of the earth dam in Daudu should not have been completed without
constructing of a concrete spillway, due to the sandy soil which could not contain the
excess floodwaters. The BNRCC project officer should have been contacted for more
funding to accommodate construction of a concrete spillway to avert the collapse of
part of the dam embankment.

A market analysis should have been done to determine the viability of spaghetti
production for Falgore women before the purchase and distribution of spaghetti-
making machines to avoid the glut that was experienced by the women. 
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The unbudded orange rootstock should not have been given to farmers to set up
individual nurseries in Falgore, as most of the seedlings did not survive due to poor
tending. Most of the farmers planted directly in waterlogged farmlands, which caused
high mortality. 

The Gmelina and Teak trees planted along watershed areas in Daudu should have
been fire-traced at the beginning of the dry season to avert the effect of wildfires,
which burnt the trees as well as some beehives.

LG staff should have been trained for scaling-up, as they control the local
population's money.

Factors that Helped the Project
The project communities were peaceful and receptive, which provided an enabling
working environment for the BNRCC project activities.

Community people have indigenous (local) knowledge, which was explored to
generate solutions to local challenges.

The project communities showed a real commitment and support for project
activities. 

The formation of a PIC to monitor projects helped keep the projects in focus.

The community situation assessment in Daudu and Falgore revealed that the
communities were gender blind, and the involvement of women in decision-making roles
and in the ownership of resources at the household and community levels was absent. In
Daudu, women do not own land and this affected their participation in citrus farming. The
exception was a few widowed beneficiaries who were able to benefit because their male
children inherited their fathers' lands and so they had land to plant the citrus. In order to
deal with the inequity, Greenwatch involved an equal number of women in the PIC to
enable them participate in all decisions on the project and to allocate specific resources
to their kin. The community members were continuously informed during project meetings
on the benefits of women's involvement in decision-making and sharing of resources.
This was effective, as more women benefited from the improved varieties and water
projects in the community. Toward the end of the project, most of the women who
benefited from the distribution of improved seeds were allowed by their men to sell the
farm products to earn some income. This was definitely not the practice before the
project. 

In Falgore, the community situation assessment revealed that, due to religious beliefs,
married women were not engaged in outdoor activities. Only men practiced farming and
other socio-economic activities during the daytime. Women never sat in the same hall
with men and did not participate in community meetings. Whatever was decided by the
men stood unchallenged by the women. The project introduced the concept of gender
equality and equity in the community, which was initially resisted, but after continuous
persuasion women were allowed to be part of the PIC in equal numbers with the men.
The women also sat in on project meetings and participated actively; this would not have
been contemplated before the project. However, women are not allowed to own and
participate in farming activities, as it is considered the man's responsibility to feed the
household. Therefore, in Falgore, women were not beneficiaries of improved seeds and
citrus seedlings and they didn't participate in bee-keeping. To balance the gender gap in
Falgore, the women were able to benefit from spaghetti-making machines, fuel- efficient
woodstoves, and water treatment methods.

The major challenge in both communities was to get the men to agree to have the
women engaged in equal proportion in decision-making and sharing of project benefits.
This was accomplished via continuous dialogue with the community and opinion leaders
by expressing the gains of gender equality at the household and community levels and
emphasizing the matter as a requirement of the BNRCC project.
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1. Improved crop varieties should be accessible. Improved crop varieties that are
early maturing, drought/pest resistant and high yielding should be supplied to
farmers to reduce the incidence of crop failure associated with climate change.

2. Enhance rural agriculture extension services. State Agricultural Development
Programmes should be well-staffed with reliable and dedicated extension officers
who have access to knowledge and resources to assist farmers.

3. Promote dry season farming. The government should help to provide wash wells
and water pumps to complement rainy season farming in the Sudan savannah
regions of Nigeria. 

4. The government should help with the provision of water. The government should
assist with the construction of underground rainwater reservoirs as an effective
method of storing rainwater that can be used in the dry season for irrigation. Small
reservoirs should also be supplied to communities, as they can be used for both dry
season irrigation farming and domestic water supply. 

5. Forest management and rural energy supply

The low-cost, fuel-efficient wood stoves are very effective in reducing 
deforestation, as they use about one-quarter of the quantity of fuel wood and
take three-quarters of the cooking time than the conventional open stove.

Planting border trees is a very effective agroforestry practice in northern Nigeria
and should be promoted among rural farmers.

Climate change awareness should increase. More awareness in rural areas to
promote best environmental practices will help protect forests and wildlife.
Alternative livelihoods will reduce forest exploitation and increase the adaptive
capacity of the vulnerable members of the communities.

Improve communication. Media campaigns relating to climate change adaptation
and mitigation should be mounted by all relevant organs of information and
communication in the country as their corporate social responsibility to the
society. 

Women & Youth Affairs, social development and social welfare

Government should replicate the good practices that are beneficial to youth to reduce
unemployment.

Recommendations
to Policy Makers
and Government
Programme Staff
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Table 28 Assessment/Rating of Project Outcomes

Proposed activities Target Achievement Rating (%)Project objectives

1. To enhance
awareness of human-
induced causes &
remedies of climate
change impacts by
35% in project
communities by 2011

1.1 Advocacy/ sensitization visits
to key state & LG officials in
Benue & Kano States & other
stakeholders in project
communities

1.2 Conduct community
situation/needs assessment

15 visits per state. At least 10 key
state, LG officials, & community
leaders visited in each project
state

5 advocacy visits to stakeholders
in Benue & 7 in Kano state

60%

3 meetings percommunity

3-day capacity-building workshop
on climate change held for 130
participants (82 males & 42
females) in Daudu & 212
participants (114 males & 98
females) in Falgore; 12 member
PICs formed in each community.

50 kg each of improved varieties of
rice (Nerica 3), soya beans (Tx
1448-2E), maize (TZE COMP 3-
white) to 122 beneficiaries made up
of 40 women & 72 men; &  200
bundles of improved varieties of
cassava (TMS 98/0581) to 21
women & 50 men in Daudu 

50 kg each of improved varieties of
rice (Nerica 3), soya beans (Tx
1448-2E), maize (TZE COMP 3-
white) to 55 male beneficiaries &
100 bundles of improved varieties
of cassava (TMS 98/0581) to 37
male beneficiaries in Falgore

20 wash wells sunk & 20 engine
pumps with accessories provided
for 79 beneficiaries for dry season
farming in Falgore 

50 spaghetti-making machines
provided for 50 women for
processing & baking of spaghetti in
Falgore 

Provision of 60 beehives to 20
households in Daudu & 88 bee-
keeping hives for 22 males in
Falgore

Daudu earth dam deepened, but
part of embankment broken due to
excessive rains & flooding

Construction of rainwater harvesting
facility of 38,000 litres for 30
households in Daudu 

3 engine pumps provided for 12
households for dry season
vegetable farming in Daudu 

2.2 Empowerment of male
farmers on improved farming
techniques & provision of
improved varieties of sugar cane 

2.3 Construction of wash wells
for dry season vegetable farming
in Falgore

2.4 Provision of grinding
machines to female beneficiaries
for production of groundnut oil &
milling of cereals in Falgore 

2.5 Empowerment of male
beneficiaries in beekeeping
farming in Daudu and Falgore 

10 grinding machines provided
for 10 female beneficiaries in
Falgore 

2.6 Deepening of existing earth
dam for year-round water supply

2. To increase
resilience to climate
change impacts
through livelihood
diversification
strategies for
improved access to
water, food, & family
income by 35% in
project communities
by 2011

100%

100%

100%

100%

Over
100%

Over
100%

Over
100%

100%

Over
100%

60%

100%

2 hard & 1 soft copy of
completed reports

1.3 Preparation/submission of
project inception report

1.4 Production of workshop
training manuals, monitoring
data forms, T-shirts, caps, &
posters

1.5 A 4-day capacity-building
workshop for each project site
on enhancing understanding of
human- induced causes,
remedies, & adaptation best
practices of climate change
impacts

2.1 Empowerment of female
beneficiaries in improved
farming techniques & provision
of improved crop varieties of
melon & sesame seeds for rain-
fed agriculture

150 copies of workshop training
manuals, 200 T-shirts/caps, 500
copies of monitoring data forms &
1,000 posters

4-day workshop for 50 participants
per project site (100 participants),
names of central project
implementation committee, & 
5 sub-committees 

20 kg each of improved crop
varieties distributed to 10 female
farmers in Daudu

20 kg of crop varieties for 25
beneficiaries in Falgore

10 wash wells sunk in Falgore for
dry season farming

Training/provision of 100 hives to
20 male farmers (5 hives/farmer)

Deepening of existing dam in
Daudu

Provision of 20 engine pumps to
30 women in Daudu and 30 men
in Falgore 

2.7 Dry season vegetable
farming by women in Daudu &
males in Falgore 

15%

Assessment of
Achievements 

The assessment/rating of project achievements relative to the work plan is contained in
the following Table 28.

237 participants (85 men, 121
women & 31 youth) in Daudu &
1738 participants (493 men, 1092
women & 153 youth) in Falgore
attended community
situation/needs assessment
meetings

1 hard & 1 soft copy of inception
report submitted

400 copies of training manual on
climate change, 1,000 posters, &
200 T-shirts & caps



135

Proposed activities Target Achievement Rating (%)Project objectives

3. To enhance climate
change adaptation
practices through
rapid response
mechanisms, early
warning systems/
weather forecasting,
community forestry/
agroforestry practice,
& environmental
sanitation by 35% in
project communities
by 2011

2.8 Establishment of orange
citrus farms/nurseries in Daudu
& Falgore communities

500 seedlings of orange citrus
distributed to 20 male
beneficiaries in Daudu & Falgore
(25 seedlings each)

Provision of 2,000 orange
seedlings for 3 women & 55 men in
Daudu & 1,000 orange seedlings
for 25 male beneficiaries in Falgore

Establishment of orange nursery
with over 4,000 seedlings of root
stock in Daudu 

Over 5,600 seedlings of Moringa &
Jatropha planted as border trees
by 79 beneficiaries in Falgore 

3,600 seedlings of Gmelina  & Teak
established along the stream
banks in Daudu (Daudu plantation
was wiped out by fire)

BNRCC news featured in 19
national dailies, particularly Daily
Trust, one local (Pavilion), 
7 editions radio programme
Environment This Week, and 2 NTA
programmes - Motivation Talk (on
climate change & deforestation),
and Periscope. Climate change
activities are also published on the
organization's website
www.greenwatchinitiative.org, in
organization's flyer, & in annual
report 2009

Low-cost, fuel-efficient wood
stoves introduced in project
communities, 160 women in Daudu
& 197 women in Falgore using
stove for cooking

Climate change communication
programme using the PEP model
approach for 879 peer educators &
peers in Daudu 

Introduction of water purification
using PUR water purifier obtained
from SFH, Makurdi region, to 145
women in Daudu & 86 women &
95 men in Falgore

Over 18 visits/review meetings
done in project sites

1 progress report & 2 quarterly
reports submitted to NEST

3 progamme management &
M&Es done in each project
community using Socratic planning
wheel

No interactive visits were made to
other project proponents

Over
100%

One (1) acre each of Acacia
senegal established by 10 male
beneficiaries in Falgore 

Five (5) acre plantation of
woodlots & windbreaks around
households in each project
community (10 acres in 2 sites)

BNRCC news published in both
print & electronic media

1 hard & 1 soft copy submitted to
NEST by February 2011

Final project report submitted to
NEST by June 2011

3.4 Community mobilization
toward early warning systems &
disaster mitigation strategies

Bi-monthly review meetings/field
monitoring visits

Submission of progress report

Participatory project monitoring
& evaluation

3 interactive visits at 6-month
intervals to other project
proponents of BNRCC

Draft final report produced 

Networking/collaboration with
other BNRCC project proponents

4.

100%

70%

80%

Over
100%

Over
100%

100%

100%

80%

90%

90%

0%

100%

2.9 Establishment of Acacia
senegal plantations for gum
Arabic production in Falgore 

3.1 Planting of woodlots &
windbreaks around households

170 beneficiaries sensitized
against deforestation

Increased preparedness  of
communities in disaster
management  

6 visits per project site (12 visits),
3 project staff per visit

2 hard & 1 soft copies of
completed reports

6 progamme management &
M&E exercises

5 hard & 2 soft copies of project
reports produced

Preparation & submission of
draft final project report

Production & submission of final
project  report

100%

3.2 Media outreach for project
visibility

3.3 Community mobilization
against deforestation, fuel wood
sales, & charcoal production in
project community

5.

6.

7.

8.

9.



Provision of technical guidance to Daudu community members for tending of the
orange nursery seedlings until maturity. Subsequent budding with improved stock will
continue after project cycle to ensure that the orange orchard project is completed as
planned.

Mentorship of the Daudu and Falgore CBOs on climate change will continue to
ensure that the project is sustained after the end of project cycle.

The organization will continue to liaise with the community, the Guma LGA, and the
Benue State Government to secure funds for construction of a concrete engineered
spillway for the Daudu dam.

Climate change advocacy and media campaigns on radio, television, and print on
climate change adaptation/abatement will still continue to reinforce climate change
understanding in communities.

Greenwatch Initiative will explore funding avenues to scale-up the best adaptation
practices in other communities with similar livelihood conditions.

Project Finances
Total amount approved and provided to Greenwatch: Naira12,250,000.

Report Authors
Emmanuel T. Tembe            Project Leader      0803 642 3558

Simon A. Shomkegh            Project Officer     0802 456 2933

Names of those to contact to verify claims
Joseph Hir Daily Trust Newspapers 08030571421

Thomas Yange Radio Benue, Makurdi 08062749561

Jacob  Shom NTA Zonal station, Makurdi 07032652513

Alakali Tyonyion PIC Chairman, Daudu 08134004278

Chief Akaa Dajo Kindred Head, Daudu 0708 3336020

Ibrahim Hamza PIC Chairman, Falgore 08067135890

Chief Ahmed Hamza Falgore Village Head 08036730568

Next Steps

NIMET (Nigerian Meteorological Agency) (2009). Weather data from Makurdi Office.

UNDP (United Nations Development Programme) (2007). Human Development Report: 
Fighting Climate Change Human Solidarity in a Divided World. Website: 

http/content.undp.org/go/newsroom/2007/November/hdr.

World Development Report (2010). Development and Climate Change. The International 
Bank for Reconstruction and Development /World Bank  (pp Xii). Website: 
www.worldbank.org/wdr.
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This project – Alternative Livelihood Options as a Means to Promoting Community-based
Adaptation to Climate Change in the Rainforest and derived Savanna Zones of Nigeria –
was implemented in the communities of Wula Ekumpuo and Bebi IV, located in the
rainforest and derived savannah ecological zones in Cross River State. The project was
conducted over a 24-month period, with a budget of N3.8million (naira). The project
targeted approximately 2,600 direct and indirect beneficiaries across the two target
communities. The vast majority of the population of rainforest and derived savanna
communities in Cross River State still rely on the forests for some of their food needs and
for traditional medicine. Most of the population is comprised of small-scale subsistence
farmers, dependent upon rain-fed shifting cultivation. These farming systems tend to
progressively destroy the forest and grassland resource base and make agricultural
output (and therefore livelihoods) particularly sensitive to changes in climate.  Hunting,
small-scale logging, and the collection of non-timber forest products are also
economically important in these communities. 

The project collected data on climate change impacts and implemented several training
initiatives and alternative livelihood adaptation options in the two target communities. A
vulnerability/ community situation assessment was carried out in the target communities
using Social Analysis Systems (SAS) tools for collaborative inquiry and social
engagement, as well as to generate information relevant to project implementation. The
training initiatives included training in disaster risk reduction, community hazard mapping,
improved community land use planning and fire management, watershed management,
peer education, climate change awareness-raising, natural resource management and
fuel-efficient stove construction and use. The alternative livelihood projects targeted the
most vulnerable groups in the community. Project interventions included the gari
production, snail domestication, and honey production. 

The adaptation options implemented have so far provided benefits to the community.
New agricultural production capacity is in place to enhance incomes and livelihoods. Gari
processing machines are assisting communities to add value to cassava production and
are encouraging cassava cultivation.  Cassava thrives well on degraded forest soils,
thereby discouraging further expansion into primary forest to plant cocoyam and other
crops that require higher nutrient soils. Also, fuel- efficient stoves are are now more widely
used. In the longer- term, deforestation will be reduced. 

As well, as a result of the Building Nigeria's Response to Climate Change (BNRCC)
project, communities are now more aware of climate change issues and are taking steps
to check activities that will add to the existing impacts. For example, a new land use plan
is in place with community by-laws to govern use of forest resources. Communities are
now also resolute about enforcing their community by-laws to stop forest degradation. 

During the implementation process, more men than women were involved in the project
activities, with men 61.9% and women 38.1% of those who benefitted from the project.   

The recommendations to policy-makers include: 

inputs such as stock and seeds should be supplied regularly to farmers; 

rural and agricultural extension services should be made available regularly to farmers;

access to water sources should be provided in the rural areas; 

the State Emergency Management Agency (SEMA) should have officers in each
Local Government Areas (LGA) so that it can quickly inform community members on
disaster situations in their communities; 

the government should link community groups to micro-credit providers; 

infrastructure facilities, such as road construction, should be improved;

rural communities should be supported to develop community land use management
plans with clear land use zoning, supported by community by-laws, which should be
registered with the state Ministry of Justice;

the legislative arm of the state and local government should enact a law recognizing
community by-laws as compliance tools to ensure that human activities accelerating
climate change impacts at the community level will be reduced.

Executive
Summary
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ADP Agricultural Development Project

BNRCC Building Nigeria's Response to Climate Change

CLUP Community Land Use Plan

CRSFC Cross River State Forestry Commission

DIN Development in Nigeria

DMC Disaster Management Committee

DRR Disaster Risk Reduction

EE Environmental Education

EIA Environmental Impact Assessment

IEC Information, Education and Communication

LGA Local Government Area

NEST Nigerian Environmental Study/Action Team

NIMET Nigerian Meteorological Agency

NTFP Non-Timber Forest Products

SAS Social Analysis Systems 

VSO Voluntary Service Overseas
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Brief History of the Project
The aim of the project was to reduce the vulnerability of two target communities of Cross
River State – Wula Ekumpuo in Boki Local Government Area (LGA) and Bebi IV in
Obanliku LGA, one in the rainforest and the other in the derived savanna zone – by
increasing food security and income. This was accomplished through livelihood
diversification and improved natural resource management and by reducing dependency
upon (and therefore destruction of) the natural resources base, particularly forest
resources. These communities were selected based on their particular ecological
characteristics and the evidence of climate change issues existing in them. 

Wula Ekumpuo (latitude 6o 22'N, longitude 9o07'E) is located in the rainforest zone of
Cross River State and is close to the little remaining forest in Nigeria, which is fast turning
into plantation as a result of agricultural activities. The declining forest means that non-
timber forest products (NTFPs) are disappearing as well and this limits livelihood
opportunities. The community, in an effort to check this trend, developed a land use
management plan, with community bylaws to protect their forests. Wula Ekumpuo has an
estimated population of 1,684 people – 796 male and 888 female.   

Bebi IV (latitude 6o 16'N, longitude 9o18'E) is located in the derived savanna ecozones of
Cross River State and is plagued with water scarcity, poor crop yield, and limited
livelihood opportunities. As a result, community members depend on cassava cultivation
and fuel wood trade for livelihoods. The estimated population is 984 people – 506 male
and 478 female (DIN, 2009). Both communities are experiencing food shortages,
attributed to poor soil fertility. 

Background

Figure 1 Map of Cross River State showing target communities

Justification of the Project
The vast majority of the population of rainforest and derived savanna communities in
Cross River State still rely on the forests for certain food needs and for traditional
medicine for their health care. Approximately 90% of the people in northern Cross River
State are farmers, largely small- scale subsistence farmers, dependent upon rain-fed,
shifting cultivation. These farming systems both progressively destroy the forest and
grassland resource base and make agricultural output (and therefore means of



livelihoods) particularly sensitive to changes in climate. Hunting, small- scale logging, and
the collection of NTFPs are also economically important in these communities. In a recent
household income survey in the central and northern areas of Cross River State, it was
revealed that more than 85% of women's household income was derived from NTFPs and
the farm (DIN, 2009). The women depend on fuel wood extraction for commercial
purposes and for domestic use. This extraction from the forests has been going on
unchecked over the years without any parallel efforts to replant degraded sites or to
introduce measures to cut down on the volume of fuel wood extracted. The felling of trees
has also exposed the area to the impact of destructive wind storms, and buildings in the
communities have been impacted.  

Even the marginally more affluent households that rely on farming depend upon NTFPs
as a buffer during the part of the rainy season when the crops are still growing and there
is little produce for sale. This reliance upon forest resources has led to overexploitation,
which has exacerbated poverty at the community level, increased vulnerability to
diseases, and led to dwindling supplies of timber, fresh water, NTFP's, and bush-meat. 

The pattern of rainfall in Cross River State has already altered, affecting the start of the
planting season, and has resulted in poor yields. If such periods of seasonal instability
continue, this will have a severe impact upon agricultural output in the region, particularly
if there is no forest remaining to act as a buffer during times of food crisis. The
introduction of alternative livelihood options through this pilot project is aimed at helping
the target communities cope with these challenges of climate change impacts. 

Scope of the Project
During the project, data were collected over a period of 24 months on climate change
impacts and the impacts of the adaptation options implemented in the two target
communities of Wula Ekumpuo and Bebi IV. The project targeted approximately 2,600
direct and indirect beneficiaries across the two communities. Alternative livelihood options
were implemented and these income- generating projects targeted the most vulnerable
groups. Project interventions included the introduction of fuel-efficient wood stoves, gari
production, snail domestication, honey production, awareness creation, and capacity
building on natural resource management.

Update on Relevant Literature
The Nigerian Meteorological Agency (NIMET) predicted prolonged periods of rainfall for
2011(NIMET, 2010). This will result in more run-off causing erosion and an increased
volume of water in Nigeria's streams and rivers. It can also result in leaching of nutrients
from soils, with attendant declining soil fertility. Nigeria has a high incidence of both
malaria and diarrhea, reported in the medical records. This has deprived the country of
millions of productive hours each year. The average life expectancy is 48 years and
Nigeria ranked 158 out of 182 in the Human Development Index (UNDP, 2006). Climate
change impacts are expected to be significant in Nigeria given the degree of vulnerability:
high population and disease rates, lack of accessible education, and poor infrastructure
and social support. Specifically, due to the geographical location of the two target
communities, the high dependence on natural resources and limited economic, financial,
human, and institutional capacity to effectively respond has the communities experiencing
impacts such as food shortages and low-income levels that are becoming commonplace.

The objectives of the project were to:

1. Improve the level of awareness of the rural poor in the rainforest and derived savanna
ecozones on the impacts of climate change by 30% by the end of the project year.

2. Increase awareness of responsible rainforest resource utilization and protection.

3. Improve the environmental management capacity of communities by 25% by the end
of the project, to provide a natural buffer to climate change. 

4. Raise standards of living by 10% through the implementation of sustainable alternative
livelihood projects in two target communities by the end of the project.

5. Demonstrate the use of fuel-efficient wood-stoves in both the rainforest and derived
savanna zones to reduce over-exploitation of forest trees for fuel wood. 

Objectives of
the Project
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The first step in the project was community engagement. The team at Development in
Nigeria (DIN) learned how to use the Social Analysis System (SAS) tools for this purpose
in a workshop organized by Building Nigeria's Response to Climate Change
(BNRCC)/Nigerian Environmental Study/ Action Team (NEST) in Calabar, Cross River
State in August 2009. Project implementation at the community level started in
September, 2009.  

Following the community situation analysis and needs assessments, some livelihood
activities were identified and implemented. The two communities have now adopted
these alternative livelihoods and their attention is gradually shifting away from exploitation
of natural resources. The SAS tools were employed alongside other participatory
appraisal tools. Examples of the tools used are presented in Table 1, which follows.

The activities subsequently listed, along with the results, were all were implemented
according to the objectives set for this project.

Community Situation Analysis
Using the SAS Tools learned during the BNRCC workshop in Calabar at the inception of
the project (August 2009), baseline data collection was carried out. This involved the
assessment of the climate change situation in the two target communities, using
participatory approaches. The Timeline/Force Field exercise was done to look at the
history of environmental and climate change impacts in the community; hazard maps for
these communities were produced; the rainbow exercise was done to determine who had
influence and who was most impacted; the option domain determined impact and
feasibility of adaptation options. In addition, focus group discussions and semi-structured
interviews were used to generate other baseline information. The analysis included risk
and impact of climate change, current vulnerabilities, gender considerations, relationship
of climate change, and livelihood and adaptive strategies. These exercises gave the
communities a better understanding of their community's situation regarding climate
change and how they are impacted (first two objectives).

Methodology
and Results
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Table 1 PRA tools used during situation analysis and needs assessment

Information Required

1. Demographic information
What is the population of the community?
What is the major occupation of its people?
How is each occupation listed dependent on climate?

2. Climate change knowledge and evidence
Have you been experiencing changes in weather 
conditions in your community over the last 15 to 20 years?
Identify those key climate change events in your 
community within this time period.

3. Risks/Impacts
How does climate change impact:

Livelihoods (crop yield, availability of forest products,
water resources, etc.)
Your local physical environment
Health status/incidences of diseases (which are the
health-related problems attributed to climate change)?
Water supply (seasonality of streams)
Livestock rearing
Flooding
Wind
Land erosion/coastal erosion
Biodiversity loss                       
Farming practices
Other

Tools Used

Household survey
FGDs/Key informant interviews
Ibid

FGDs/Key informant interviews

Timeline/Force-field

FGDs/SSI                                  



4. Current Vulnerabilities/Gender Integration
How are various stakeholders affected by 
climate change differently:

Men
Women
Forest gatherers
Firewood sellers
Other crop farmers
Hunters 
Fishermen
Traders on natural resources, etc.

5. Adaptive Capacity
What is the current adaptive capacity at the 
community level?
How have people in the community adapted to 
climate change events in the past?

6. Hazard Assessment
List the prevailing climate change hazards in your 
community.
Locate these hazard areas on your community 
sketch map.

FGDs/Rainbow diagram

FGDs

FGDs/Key informant
interviews

Brainstorming/FGDs

Community/hazard mapping

FGD =  Focus Group Discussions; PRA = Participatory Rural Appraisal;  SSI =  Semi Structured Interviews.

Using an existing Land Use and Management Plan developed by the Wula Ekumpuo
community in 2006, activities were subjected to scrutiny using "pair-wise ranking". This
involved identification of livelihood projects such as growing and processing cassava,
domestication of NTFPs (afang and bush mango), and livestock rearing. A participatory
approach was used through focus group discussions in which men, women, and youth
met separately to prioritize activities for implementation.  

Three activities were ranked first: NTFP domestication, training on beekeeping, and the
production and processing of gari. A vote was then conducted among the participants,
with the result that beekeeping emerged as the number one option identified by the
community, followed by gari processing. The reason behind these choices was based on
economic considerations in terms of livelihood diversification and increased income. The
three top needs (NTFP domestication, beekeeping training, and gari processing
machines) were subjected to further ranking, with gari processing being the preferred
option.

A tentative community action plan was then drawn up by the participants at the meeting,
along with a schedule for all activities, with the dates and the requirements for the
success of each activity. 

SAS tools were used to assess the vulnerability of project beneficiaries, as well as the
assessment of community vulnerability and needs. The SAS tools used included
stakeholder configuration analysis, the rainbow diagram exercise, hazard mapping, the
Socratic planning wheel and validation, and Timeline/ Force-field. The exercises were
conducted in focus groups (men, women, and youth), with the result harmonized in a
plenary session. The use of focus groups was a way to ensure that information generated
accounts for all perspectives and is not gender-biased.

Stakeholder Analysis and Rainbow Diagram Exercise

Stakeholder analysis and rainbow diagram exercises helped to generate information on
the role of stakeholders in the project, as well as how the project affects them. These
exercises were used to guide decisions on who the project beneficiaries should be. The
summary of the results is presented in Table 2 for Wula Ekumpuo and Table 3 for Bebi IV.
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Table 2 Results of rainbow diagram exercise for stakeholder analysis in Wula Ekumpuo

Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Council of Chiefs, men,
& youth

Women Children & non-
community members
Football Club

Traders (cocoa,
banana, & NTFPs)

Resource users

Extension agents,
political
representatives,civil
servants

Table 3 Results of rainbow diagram exercise for stakeholder analysis in Bebi IV

Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Staff of the airstrip,
community leaders,
men, youth, & farmers 

Women, tourists, Fulanis
(pastoralists)

Children 

Godilogo Farms FCE Students  

Civil servants

Interpretation

Table 2 indicates that the three focus groups identified the Council of Chiefs, men, and
youth as highly affected by climate change and most influential in driving change in the
community. Women are highly affected but of moderate influence in the process of
driving change. Children and strangers living in the community are also highly affected by
climate change but have the least influence in community affairs.

Results for Bebi IV, in Table 3, show that the staff of the airstrip, community leaders, men,
and youth are the most highly affected by climate change, especially the cassava and
rice farmers.  These groups are also the most influential in driving change in the
community. Women, tourists visiting the Obudu Cattle Ranch, and Fulani pastoralists are
highly affected but only have moderate influence in the process of driving change.
Children are also highly affected by climate change but have the least influence in
community affairs.

Implementation Strategy

Based on the aforementioned results, the project in Wula Ekumpuo was tailored toward
working with the Council of Chiefs, men, women, and youth including farmers' groups. All
project activities involved a cross-section of each of these groups. Women were highly
affected but of moderate influence and they identified limited livelihood options as the
reason for their low level of influence. To ensure gender-balanced activities, the project
identified livelihood activities that involved women.

The project in Bebi IV was tailored toward working with those of high influence (staff of
the airstrip, community leaders, farmers, men, women, and youth). All project activities
involved a cross-section of each of these groups. Women were highly affected but of
moderate influence, and they identified poor crop yields and outbreaks of disease as the
reasons for their low level of influence. The project identified livelihood activities so that
women could generate more income.

Hazard Mapping

Community mapping was done through participatory hazard mapping by men, women,
and youth groups. The entire communities of both Wula Ekumpuo and Bebi IV were
mapped on a transparent plastic sheet, with key features indicated. Areas within the
communities that are often affected by climate change hazards were also mapped. Of
note is that in Wula Ekumpuo, it was the women who identified most of the hazard sites
that affect resource availability.
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1 Community- driven
5 Driven from outside 

1 Gender sensitive 
5 Gender blind 

1 Voice to the
vulnerable
5 Voice to the powerful

1 Builds capacity in
community
5 Builds capacity the
outside community

1 Leads to adaptation
5 Leads to coping

Attribute

1 5 1 1 3 4 5 5 3 1

1 1 1 1 2 1 1 1 4 5

2 1 2 2 2 2 1 1 1 1

1 1 2 1 1 2 1 1 1 1

3 1 3 1 1 1 1 1 3 1

Table 4 Options domain in Wula Ekumpuo

Implementation Strategy

The community hazard map was used as a basis for identifying training needs and areas
for the Disaster Risk Management (DRM) committee in both communities and to inform
them of areas where they should focus attention in responding to disaster situations in
the communities.

Options Domain 
The options domain tool was used to identify adaptation options in the project that will
lead to sustainable and feasible climate change adaptation by the project beneficiaries.
All adaptation options were identified by the community participants themselves and they
were assessed using the following criteria: 

community driven;

gender sensitive;

gives voice to the vulnerable;

builds capacity in the community; and 

leads to adaptation or otherwise

Each indicator was rated on a scale of 1 to 5, where 1 means the proposed adaptation
option is rated as favourable for that criterion. The rating was based on individual
responses and calculated as a percentage of the total number of participants in each
focus group. The results are shown in Table 4 for Wula Ekumpuo and Table 5 for Bebi IV.
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1 Community- driven
5 Driven from outside 

1 Gender sensitive 
5 Gender blind 

1 Voice to the
vulnerable
5 Voice to the powerful

1 Builds capacity in
community
5 Builds capacity the
outside community

1 Leads to adaptation
5 Leads to coping

Attribute

1 3 1 3 4 5

1 1 1 2 2 5

1 1 1 1 1 1

1 1 1 1 1 1

1 1 3 1 1 1

Table 5 Options domain in Bebi IV
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Interpretation

Table 4 for Wula Ekumpuo indicates that both fire-tracing and bylaws are considered
community- driven, while other adaptation options are driven from outside because they
need some level of expertise. All options are gender-sensitive, except for awareness in
climate change; and all give a voice to the vulnerable, build capacity in the community,
and lead to adaptation (except the formation of bylaws). 

Table 5 for Bebi IV indicates that both fertilizer use and climate change awareness are
projects driven from outside and that the latter is gender-blind. However, the proposed
adaptation options are all considered to give a voice to the vulnerable, build capacity in
the community, and lead to adaptation.

Community Needs Analysis
The concept of alternative livelihood options as a means of adapting to climate change
and as a way of improving the standard of living for individuals and the community was
introduced. This involved the identification of activities that are preferred by the
community and the determination of the feasibility of these projects with target groups
(Objective #4).

Climate Change Awareness

A climate change awareness workshop that included environmental education and
watershed management was carried out to increase the communities' awareness and
understanding of climate change and its impacts, particularly at the local level. The
workshop introduced the concept of adaptive measures needed to limit the impacts of
climate change. Participants were trained on sustainable practices that encourage forest
conservation and environmental protection, including watershed protection. To extend the
awareness campaign to the wider public including policy-makers in Cross River State, a
policy brief on "Promoting climate change awareness to ensure environmental
sustainability in rainforest and derived savanna zones of Northern Cross River State" was
produced and distributed. This publication was circulated among stakeholders in
environmental management to disseminate information on community-level climate
change impacts and to inform policy-makers (objectives 1 and 2).

Disaster Management Training
To prepare communities adequately to respond in a timely manner to climate change
disaster situations, a training workshop was organized for selected community members
to provide them with the relevant tools to manage the risks associated with deforestation,
crop failure, bush fires, drought, and climate change scenarios. The training was done in
both Wula Ekumpuo and Bebi IV communities (objective 3).

Reasons for the Approach
Targeted groups within each community were identified based on discussions with
community leaders and key knowledge holders to ensure that those who are most
vulnerable to the effects of climate change were acknowledged and approached. These
are groups identified as having little power within the community, while at the same time
being heavily dependent on natural resources, and require some stability in climate to
undertake farming.

The initial visit and sensitization in the communities was a success in raising awareness
of the project's aim and objectives. As a result, some community members became quite
confident about the project and were able to convey the project's message to visitors
coming to their community. In Wula Ekumpuo, for example, a team of visitors from USAID
Abuja visited the community. One of the Chiefs (Chief Damian Ariah) showed the visitors
the BNRCC Information, Education, and Communication (IEC) materials, and used the
opportunity to talk about the project being implemented in his community and how the
community has benefitted from the project.  

The situational analysis gathered standardized information which was used to
characterize communities involved in this pilot project. This enabled the authors of this
report to draw comparisons of the community situation before, during, and after project
implementation.

A variety of approaches in the awareness program was adopted to accommodate
differences in communication skills and levels of literacy within the communities. By



148

giving the more learned and aware community members more information, they can, over
time, increase the basic knowledge being disseminated to the less aware general
population.

The group selection process involved a participatory selection by the community
leadership for all the activities. The most vulnerable in the community were selected
because they are the most impacted by climate change events. In Bebi IV, community
members with experience in gari processing were involved in the group. Most of the
activities were participatory and hands-on to ensure that skills were passed on to
community members.

The gari processing and snail farming was identified by the communities themselves.
People in Wula Ekumpuo, for example, formally wrote to DIN requesting these
interventions and it also came up during the community needs assessment at the
inception of the project. 

Based on the vulnerability and community situation assessments carried out in Wula
Ekumpuo and in Bebi IV, the following adaptation options were considered by community
members:

cassava cultivation;

bee-keeping; 

digging of boreholes;

bush fallowing;

cassava (gari) processing;

fish ponds;

tree planting;

poultry farming;

snail farming;

fertilizer application; and 

climate change awareness

These were assessed based on the project budget, and the following were chosen and
implemented: 

cassava cultivation;

snail farming;

bee-keeping;

gari processing; and 

climate change awareness

The fish ponds, poultry farm, and bore hole options were not implemented because of
the high costs of implementation. Fertilizer application was discouraged based on the
environmental impact. Therefore, composting was advocated. 

The options implemented have been yielding benefits to the community.  The gari
processing machine is assisting communities to add value to cassava cultivation. This
cultivation is encouraged due to the ability of cassava to thrive well on degraded forest
soils, thereby discouraging further expansion to the primary forest to plant cocoyam and
other crops that are believed to do well on forest soils. In the longer term, deforestation
will be reduced. The domestication of bees is helping communities to produce honey
without going to the wild to cut down trees to harvest honey. This is also bringing in more
income. Snail farming will provide households with a ready source of protein, which is
encouraged due to the dwindling stock of bush meat in the wild. 

The other benefit to Wula Ekumpuo, in particular, is the publicity they now have as a result
of implementation of their land use plan and cassava processing. A team from Voluntary
Service Overseas (VSO) from Sierra Leone visited the community to learn from their
activities on cassava cultivation and processing (cassava value chain). 

In the longer term, it is hoped that the income-generating activities provided will generate
more money to the community to finance community development projects. 

Adaptation
Options
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Provision of and Training on Fuel-efficient Wood Stoves
To reduce the pressure on forests from fuel wood extraction for energy needs and also to
reduce the incidence of respiratory ailments from smoke inhalation, fuel-efficient wood
stoves were introduced into the two communities. A hands-on training approach was also
taken, where the community members were mentored to construct the stoves using
readily available and locally sourced materials. This approach was meant to build their
capacity to train other community members on the fabrication of this new technology so
that these stoves were accessible to more people (objective 5).

Establishment of Alternative Livelihoods Project
As part of improving the livelihoods in the target communities, two complete sets of gari
processing machines were purchased and installed in the two communities. Selected
community members were trained on the maintenance and management of the machine,
as well as in financial record-keeping to keep track of the proceeds from the processing
business. A community member was also sponsored to undergo market development
training with VSO.  As a part of a community contribution, each of the communities
donated land and built a shed for the gari machine and fryers. They also contributed the
labour for site preparation (objective 4).

Snail Farming
Snail pens were constructed in both the Wula Ekumpuo and Bebi IV communities. The
pen was stocked with snails, and selected community members were trained on the
management of the pen. This activity was designed to provide an alternative protein
source for community members, thereby decreasing reliance on bush meat, and to
increase household level income.  One of the reasons why bush fires are set is to obtain
bush meat. Therefore, if people are not hunting bush meat, there is less likelihood of
wildfires that threaten life and livelihood. The community contribution in this case was the
donation of land in a suitable location for the establishment of the snail pens. In addition,
the community provided the manual labour for site-clearing and bringing in the building
materials (objective 4).

Fire Management Training
One of the common hazards in Bebi IV is bush burning, which occurs in the grasslands
during the dry season, and around farming season for site preparation. Wildfires also
occur when fires are set to catch bush meat. Therefore, to reduce the incidence of wildfire
hazards, community members learned about fire management and prevention for home
and forest (objective 3).

Bee-keeping/Honey Production
As an income generating project, beekeeping was introduced to Wula Ekumpuo. Some
community members were trained on how to domesticate bees (using a beekeeping
manual developed by DIN) and they were provided with ten hives, a complete bee suit,
and other equipment – smokers, beeswax, and a harvesting knife (objective 4).

Cultivation of Cassava in Bebi IV
To assist people in Bebi IV to improve cassava yields, contact was made with a local
cassava company (Godilogo Farms) to provide an improved variety of cassava cultivar
for trial planting to the women of Bebi IV (objective 3).

Development of a Community Land Use Plan 
To ensure that community members regulate their activities that exacerbate climate
change at the community level, Bebi IV developed a community land use plan (CLUP)
with technical assistance from DIN. Also developed are community bylaws to ensure
compliance by community members (objective 4).

Production of Information, Education, and Communication Materials

Publications

One of the objectives of the project was to raise the level of awareness of the impacts of
climate change. A poster and stickers with messages about climate change impacts and
ways to reduce vulnerability, as well as pictures of climate change events and best
practices to reduce climate change impacts, were produced and distributed. As well,
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following the Peer Education workshop organized for partners by BNRCC/NEST in
Makurdi, DIN developed a Peer Education manual about climate change issues and
established peer education conservation groups in two secondary schools in the two
communities (objective 1).

Roundtable Discussions on Climate Change

In order to contribute to policy reform on adaptation to climate change impacts, policy-
makers were targeted. Information was generated at the community level from the
projects and was presented to stakeholders including government, civil society
organizations, media, and community representatives at the state level. A communiqué
was issued at the end of the roundtable, which was sent to the press for publication
(objectives 4 and 5). 

Involvement of and Contribution by Communities
Community members participated freely in meetings and workshops. They made in-kind
contributions to the pilot projects, which ensured greater collective "ownership".  Both
communities donated land for the establishment of the gari processing equipment and
the snail pens; both communities constructed the sheds to house the gari processing
equipment and carried the water for the building project; they provided feed for the snails
and they acted as interpreters during community meetings and training sessions. As well,
during the wood stove training, community members provided materials that were
sourced locally (such as mud blocks, sand, mixed clay) and they carried water and
provided firewood that was used for the demonstration. Carpenters and bricklayers were
sourced from the community for the construction of bee hives and building of the snail
pens.

Community members were willing participants in the various training workshops and
project-related meetings, and they hosted the NEST staff with a cultural event (dance)
during one of the monitoring visits to the communities. 

Gender Participation
Women's groups were actively targeted in recognition of the male-dominated nature of
the communities where the projects were being implemented. Records were kept of
female participation in meetings to validate this approach and all project leaders were
fully aware of the need to make sure that female attendees participated fully and were not
overruled or intimidated by the men. Wherever possible, separate meetings were held for
each gender to be sure of gender-sensitive information collection. DIN also tried to hold
joint meetings but discovered that dividing people by gender into separate working
groups for five minutes and then bringing everyone together again to compare opinions
was the most successful approach. The exercises also made the men aware that there
are gender differences in needs and impacts in a number of different areas. 

Male participants were also being asked to come up with their own ideas as to why it is
important to have female representation at all levels. During the participatory needs
assessment, focus group discussions were held with the men and women separately and
the results of the prioritized needs were presented at a plenary. For example, during the
prioritization of needs for the CLUP, the men and the women met separately. At the
plenary, their needs were presented, and the needs identified by the women after careful
ranking were generally accepted by the whole community for implementation. During the
demonstration for fuel-efficient wood-stove technology, more attention was given to
mentoring women to construct the stoves as they will be the ones making use of the
technology more so than the men. 

Meetings were also planned around community activities so as to allow community
members to carry to out their normal routines. During the farming season, community
members are often very busy with their farm work so care is taken to hold meetings at
times in which they can all participate. All notices sent to the communities for any activity
specified that there should be equal representation by males and females, as well as the
youth. 

Men and women are represented at meetings and in workshops, except for the training
on the operation of gari processing equipment, where the women were left out because it
was seen as too tedious for them. However, following the comments received by the
evaluation team from NEST, the community was encouraged to step down the training to
the women. 
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The attendance at the different training sessions is disaggregated by gender as shown in
Table 6.

Table 6 Training attendance by gender 

Table 7 Gender monitoring checklist

Proposed 
activities

Means of
Checking

Warning 
Signs(WS)

How to
Check

When Actions to Address Who Should 
Take Action

Activity

Training &
installation of
gari
processing
machine

Number of men
& women
trained

Training report No woman was
trained on the
operation and
maintenance of
processing
machine

On-the-spot
monitoring

Quarterly Step-down training
for women on
operation &
maintenance of
processing
machine

Project officers

Kind of
message
published 

Number of men
& women
trained

Training report

Production of
IEC material

Fire
management/
fire-tracing
training  

Snail farming
training &
establishment 
Beekeeping

Trained
community
members

Community
leadership

Activity Wula Ekumpuo
M F

Bebi IV
M F

Snail farming training

Fire management training

Beekeeping training

22 6

7 3

4 3

16 7

5 5

- -

Copies of IEC
material

Project officers
should be told
about this

During
evaluation
visits

Number of men
& women
trained

Training report Fewer women
participated in
the training

See number of
women
engaged in
snail farming

Monthly

Those who provide
step- down training
to other community
members should
target women

Women to be
present on the snail
farming committee

Few women
trained; they
have no land to
establish snail
farms

Fewer men
were trained

More women
were trained

Attendance at
training

Final
evaluation

Other community
members to learn

Community
members

Socratic Planning Wheel Exercise
The Socratic planning wheel was used to establish indicators to serve as reference points
to measure project progress, as well as to evaluate outcomes. The climate change
indicators used were: stakeholders' participation, community-driven, capacity, climate
change awareness, adaptation, coping, and gender sensitivity. Each option was rated
between 0 to10, with 0 indicating present situation or severity of situation and10
indicating full attainment of project outcomes. Both men and women rated each of the
indictors based on the present situation in the community and then made projections on
where they want to be on each of the indicators in the next two years of the project cycle.
The rating was based on group responses. 

Interpretation of Socratic Planning Wheel

Responses in Wula Ekumpuo were from 32 community members who considered that
their average present level of climate change awareness was moderate (5) and that the
level of stakeholder participation was still low (2).  

In Bebi IV, there were 52 participants. They considered that their average present level of
climate change awareness was moderate (5) and that the level of stakeholder
participation was low (2). 

In both communities, the intent was to increase their adaptive capacity during the course
of the project.  

Performance Indicators from the Activities and Objectives
From each community's attendance records in meetings, commitment shown by
community members in contributing to demonstration projects and collated resultant
outputs shows that the awareness generated during the initial phase has been

Monitoring and
Evaluation

IEC = Information, Education, and Communication.
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communicated effectively throughout the villages. This was reflected in the enthusiasm
shown by community leadership in the demonstration project, which they linked to
climate change. As well, the enthusiasm shown by community members in attending
training sessions and the provision of land for the siting of demonstration projects, some
locally sourced materials for the wood economy stoves, labour for construction work, and
built sheds to house the processing machine is a clear demonstration of the project's
acceptability. The community choices of and suggestions for specific activities to
implement are all areas which will assist the populations in adapting to the challenges
posed by the changing climatic patterns. 

Table 8 Performance indicators for project monitoring and evaluation

Aim & Objectives 

Summary: To reduce the
vulnerability of Cross River
rainforest & derived savanna
communities to climate
change impacts by select
adaptation options

Action to Achieve Objectives

Baseline data obtained on climate change
impacts at the community level generated
to advise subsequent interventions in the
rainforest & derived savanna communities
in Cross River State

IEC materials on climate change
adaptation produced

Policy recommendation produced &
submitted to relevant government
ministries, departments, & agencies

Roundtable discussions on climate
change attended by government, CSOs,
media, & community representatives

Posters & stickers produced

Indicator

Number of climate change events recorded
by community

Number of IEC materials produced

Objective 1: To improve the
level of awareness of the rural
poor in the rainforest & derived
savanna ecozones on the
impact of climate change by
30% by the end of the project 

Objective 2: To increase
awareness of responsible
rainforest & derived savanna
resource utilization &
protection

Objective 3: To improve the
environmental management
capacity of communities by
25% to provide a natural
buffer to climate change by
the end of the project 

Number of communiqués printed &
distributed

List of participants at the roundtable
discussion disaggregated by gender

Community needs identified

Increased knowledge of climate change
& the role of forests in reducing the
impacts 

Number of meetings/sessions held to
identify needs

Number of  prioritized needs implemented

Level of awareness of climate change & role
of forests

Number of community members trained on
fire management

Number of community members registered
with DMC

Number of DMC members who attend
meetings regularly

List of prioritized activities

Percentage of community members who
take decisions on environmental
management issues

Training manuals

Number of livelihood options established:

Snail farm

Apiary

Processing machines

Percentage of community members who
adopt snail farming & beekeeping

Number of fuel-efficient wood stoves
produced

Number of households using wood stoves

Number of households outside target
communities that adopt fuel-efficient wood
stove

Percentage of reduction in fuel-wood
consumption

Amount saved from reduction in fuel-wood
consumption by households

Two communities trained on disaster risk
reduction

Long-term land use management plans
developed in one community

Activities prioritized in one management
plan

Establish income-generating projects (gari
processing/value addition, snail farming,
honey production) 

Objective 4: To raise standard
of living by 10% via the
implementation of sustainable
alternative livelihoods projects
in 2 target communities by the
end of  the project 

60 households adopt fuel-efficient wood
stoves

Objective 5: To demonstrate
the use of fuel-efficient wood
stoves in rainforest & derived
savanna zones to reduce
destruction of the natural
resource base

CSO= civil society organization; DMC=disaster management committee; IEC=information, education and communication
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Decision-making Processes
At the beginning, this project was a partnership of three organizations - Centre for
Education, Research & Conservation of Primates and Nature (CERCOPAN), Coastal Life
Initiative (COLIN), and Development in Nigeria (DIN) – with CERCOPAN leading. However,
after about a year into the project implementation, this partnership was dissolved based
on the recommendation of the BNRCC/NEST team, and each of the organizations took
responsibility for project implementation and reporting to NEST. As well, some key
decisions were made by DIN, together with the communities. For example, based on the
results of the community needs assessment, beekeeping was implemented only in Wula
Ekumpuo, and gari processing was carried in both Wula Ekumpuo and Bebi IV, which
differed from the initial plan of having this adaptation option only in Wula Ekumpuo.
These decisions were taken in a meeting between the project officers at DIN and
community members during the needs assessment exercise.

Activities related to the project and carried out in the two communities of Wula Ekumpuo
and Bebi IV include advocacy visits to community leadership, community situation
analysis, hazard mapping and needs assessment, prioritization of activities in CLUP for
implementation, training on fuel-efficient wood stoves, training on environmental
awareness and watershed management, establishment of gari processing as a small-
scale enterprise, establishment of snail farms, establishment of apiaries, the formation of
a disaster risk management committee, and training. 

Advocacy Visits to Political and Community Leaders
Advocacy visits to the leadership of the two communities were made. The project aim
and objectives were shared with them in preparation for the situation analysis and
community needs assessment. There was wide acceptance of the project. Attempts to
meet with the leadership of Obanliku and Boki councils did not happen, but letters were
sent to them explaining the project aim and objectives. Copies of policy briefs developed
during the project were sent to the leadership of the two councils. A representative of the
Chairman of Obanliku attended one of the programmes organized during project
implementation.  

Community Situation Analysis
The vulnerability and community situation analysis was carried out and the project
stakeholders, climate change events, impacts and community responses, community
structure, resources, and vulnerability of the community were identified.  

Community Land Use Plan in Wula Ekumpuo
Based on an existing plan, activities were prioritized for implementation and action plan
developed by the community (refer to Tables 9 and 10).

Outcomes of
Adaptation
Options

Table 9 Prioritized activities in the Wula Ekumpuo community land use plan

No. Activity Points (1 - 10) Rank 

1 Establish micro-credit scheme 5th 

2 Domesticate NTFP  1st  
(e.g., bush mango/afang)

3 Tree nursery 4th  

4 Train community members 1st
in bee-keeping

5 Production and processing 1st
of gari  

5
10

9

10

10

NTFP = non-timber forest products
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Table 10 Community action plan: Wula Ekumpuo

No. Activity Start Date End Date Responsible
Person(s)

Community
Contribution 

Project
Contribution

1 Training in
domestication of
bush mango

March, 2010 April, 2010 Bush mango
group

Identify
existing bush
mango sites

Resource
person, flip
papers, markers,
transparent sheet

Sample bee hive,
bee suits,
smokers,
resource persons

Poly bags,
resource persons

Hives, bee
suits, smokers

Community
members

May, 2010April, 2010Training in 
bee-keeping

2

Land, fence Forest
Management
Committee

Women group

August, 2010May, 2010Establishment of
tree nursery

3

Land, labour Machine, training
on maintenance
& management,
shed

May, 2010March, 2010Production &
processing of
gari

4

5 October, 2010 Sawdust, water,
sharp knives,
wood for
construction of
giant propagator,
nails

Snail farming

Based on the result of the prioritization and action plan, a gari processing machine was
provided for the community, and selected community members were trained on
beekeeping and provided with some equipment. 

Establishment of Small Scale Gari Processing Factory
Two gari processing machines including other accessories (dryer, grater, and fryer) were
purchased and delivered to Wula Ekumpuo and Bebi IV to assist them in processing their
cassava into gari. This will ensure value added to the product and reduce the waste that
occurs during the fermenting of cassava (which they sell at very low prices because it
does not last for long). An environmental impact assessment of a small-scale processing
business was conducted and installation and training on maintenance and micro-
business management was carried out in the two communities. The communities
contributed land, a shed, and labour for installation of the project. 

Establishment of Apiary
As a way of promoting sustainable beekeeping and discouraging the practice of
destroying wild bees by felling trees and setting fire to the bee colony before harvesting,
community members in Wula Ekumpuo were trained on sustainable bee domestication
and apiary management. Ten hives were set and, at the time of writing, one hive had
been colonized. Other beekeeping materials (bee suit and smokers) were provided. The
facilitators used a beekeeping manual developed by DIN to carry out the training. The
project aims to provide an alternative income source for community members. 

Gari processing in Wula
Ekumpuo

Motorized cassava grinding
machine and fryer in Bebi IV 

Women frying gari in Wula
Ekumpuo 

1 Otu D.S Aria M
2 Ata Felix Otipo M
3 Gabriel Ubua Ichi M
4 Magdaline Okwe F
5 Grace Assan F
6 Victor Kokwa M
7 Hycent Akwo M
8 Rita Aria F
9 Alice Akalo F
10 Rachael Aria F
11 Mary Aria F
12 Victoria Obi F
13 Endurance Oma F

Table 11 Attendance at the bee-keeping training in 
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Formation of Disaster Management Committee 
To help communities mitigate the impacts of climate change, precautionary measures
can be taken. The formation of a Disaster Management Committee in each community
can assist in protecting the natural resource base and in dealing with the adverse effects
of over-exploitation. The project's Disaster Management Committee asked communities to
nominate community members through a transparent process, and to forward the names
and any details to the project committee. The names of the committee members are
shown in Table 12. 

Demonstrating the use of
smokers during bee-keeping
training

A cross-section of participants at  
disaster risk reduction training

Participants at the training take
an energizing break

Participants at the disaster risk
reduction training           

Table 12 List of disaster management committee members in Wula Ekumpuo and Bebi IV

Wula Ekumpuo Gender Bebi IV Gender
Martin Abang M Mathias Igbebi M
Joseph Ofre M George Abejishi M
Aria Eugene F Francis Ebebe M
Sylvester Ofre M Augustine Ayankwan M
Maurice Atah M Agnes Unah F
Njama Ofre M Lucy Shidu F
Sarah Ofre F Elizabeth Kayang F
Pius Osang M Theresa Nyidie F
Mary Okwe F Peter Uyimunang M
Felix Atah M Patrick Ugbeshi M

Training Workshop on Disaster Risk Reduction (DRR) for Committees
To ensure the effective operation and functioning of the Disaster Risk Reduction
Committees, DIN organized a two-day training session for the two communities. The
training was organized and held in a place close to both communities, as it was felt that
an opportunity for sharing experiences would be beneficial to all involved. 

The workshop covered the following aspects of disaster management, with regard to
deforestation:

Hazard vulnerability and capacity assessment
This enabled the group to determine which hazards they may face and the current
capacity of the village to address these.

Emergency preparedness and response
This was to train the participants with regard to the appropriate response to any
problems or hazards that may arise.

Fire accident and management
Since agriculture practices follow the swidden ("slash and burn") cultivation method,
fire control is a vital aspect of any disaster risk reduction training.

Air, land, and water pollution – causes and effects
Currently, there is little concern in the communities regarding pollution and its
effects on the people and environment. The training raised awareness of control
methods for pollution and encouraged their implementation.

Global warming – its effects and adaptation/mitigation measures

This is of primary importance, as the communities are already seeing the impacts
of local climate change and must be aware of the most appropriate methods for
adapting to and mitigating these effects.

Types, effects, and control of erosion
Gully and sheet erosion are pressing issues in both communities; they could also
be better controlled.

Attendance at the workshop was excellent and with good representation from both
communities, as well as active input from both the men and women present.

The training was used as a platform to discuss climate change issues such as change in
rainfall pattern, seasonal changes, poor crop yield, heat waves, disease outbreaks, global
warming, sea-level rise, water scarcity, storm surge and its attendant effects on housing
and other infrastructures, drought and desertification, loss of plant and animal species
due to deforestation, and vulnerability and adaptation measures. As well, community
members shared their own experiences of climate-related changes taking place in their
communities.
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Table 13 List of participants at the disaster risk reduction training 

Wula Ekumpuo Gender Bebi IV Gender
Sarah Ofre F Mathias Igbebi M
Paul Osang M George Abejeshi M
Attah Felix M Agnes Unah F
Joseph Ofre M David Ejikang M
Cletus Ofre M Elizabeth Kayang F
Martin Ava M Peter Uyemnang M
Sylvester Ofre M Theresa Nyedie F
Maurice Ata M Patrick Ugbeshi M
Mary Okwe F Lucy Shidu F

Isaac Shidu M

Workshop on Environmental Education (EE) and 
Watershed Management
A one-day workshop was held for community members from Wula Ekumpuo and Bebi IV
communities on watershed management. A total of 14 males and six females were
selected from the two communities attending (see Table 14). The workshop aimed to
address the water shortages reported in each community and to raise awareness on the
impacts of climate change.  The specific objectives of the training workshop were:

To create environmental awareness among community members;

To train participants on sustainable practices that encourage forest conservation and
environmental protection; and 

To encourage the protection of the watershed to prevent streams from drying up to
ensure year-round water availability.

Table 14 Attendance by gender at environmental education and watershed management

Wula Ekumpuo Bebi IV
Sara Ofre               F George Abejeshi M
Felix O. Atah M Patrick Ugbeshi M
Maurice Atah M Peter Uyimunang M
Mary Okwe             F Mathias Igbebi M
Sylvester Ofre M Theresa Nyche            F
Otu Cletus Asu M David Ejikang M
Paul Osang M Isaac Shidu M
Joseph Ofre M Lucy Shidu                   F
Cletus  Ofre M Elizabeth Kayang         F
Martin  Ava M Agnes Unah               F

Training and Provision of Fuel-efficient Wood Stoves
A total of 56 community members representing 28 households in each community (12
male, 16 female in Bebi IV and 17 male, 11 female in Wula) were trained in the
construction of fuel-efficient wood stoves. The materials for 60 stoves were provided by
DIN for community members to use. During training, they were required to build the
stoves in each of their houses, with DIN staff and the trainer supervising. DIN provided
some of the materials that were not locally available such as rods, wire gauze, zinc, metal
pans, etc., while the locally sourced materials such as water, mud blocks, and mud were
provided by the community members. 

The advantage of this technology is that the smoke generated is channeled outside the
kitchen, which reduces the amount of smoke in the kitchen (which otherwise causes
respiratory and eye problems for the women cooking, and for the children who are
usually present with their mothers). Another advantage is that the cooking pot is not
blackened with smoke and, more importantly, the food cooks faster so that less fuel
wood is used, reducing pressure on the local forests.  Demonstrating the process of

fuel-efficient wood stove
construction
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Table 15 Attendance at the fuel-efficient wood stove fabrication training in Bebi IV

Name Gender Name Gender
Richard Ebebe M Francis Boniface            M
Josephine Abeyihi      F David Ejikang M
Monica Ebebe             F Regina Iyange           F
Rose Iyaange              F Monica Ololo            F
Richard Ebebe M Elizabeth Ashue      F
Joseph Shinyayam M Gabril Unah M
Grace Layang            F Paulina Ubu            F
James Igbebi M Richard Ogun M
Mary Abulugwu        F Angelina Eneng      F
Regina Abejeshi        F Michel Ukeh M
Joseph Jento M Gregory Odey M
Mathias Igbeh M Elizabeth Ukeh        F
Rosemary Ebebe      F Thomas Unah M
Margaret Ebebe        F Varey Uken             F
Mary Senseng           F

The end result: a model stove
constructed

Table 16 Attendance at the fuel-efficient wood stove fabrication training in 
Wula Ekumpuo

Name Gender Name Gender
Chief Damian Ariah M Linus Attah M
Mary Ekwo            F Pius Osang M
Kechi Akwo          F Vincent Osang M
Thomas Ofre M Elizabeth Afor         F
Felix Out M Njama Ofre M
Ebuo Aria            F Beatrice Okwo     F
Benard Odu M Linus Ewah M
Helen Akam        F Apie Avah M

Angelina Elaba    F Alice Ewah            F
Paul Osang M Martin Ava M
Mary Apie           F Jecenta Ofre           F

Alice Enishie       F Dennis Akah M
James Akwo M Enu Anyia M
Simon Njama M Fidelis Oshuo M

A woman putting a constructed
stove to use and demonstrating
how to construct the stove

Community Land Use Plan
In Bebi IV, the community identified the absence of a land use management plan as one
reason why unregulated activities have continued unabated. The idea of CLUP
development was introduced to the community. The process started with the formation of
the CLUP team selected by community leaders. The team had meetings to articulate
community aspirations and plans for natural resource management to mitigate and adapt
to the local effects of climate change. The planning process used focus group
discussions, community resource mapping, and card-sorting to elicit information. A plan
was put in writing, with community a bylaw drafted. The bylaw is to guide the
implementation of the land use plan, and the demonstration project is to be sited in a zone
identified in the CLUP by the community. The town council was given the responsibility of
enforcing the bylaw in the community. A copy of the CLUP and bylaw was sent to NEST.

Table 17 CLUP team members in Bebi IV

Name Gender Name Gender
Chief Eneng M Godwin Ebebe M
Chief Francis Atung M John Atung M
Mathias Iyou M Agnes Unah F
Jeremiah Afah M Mary Obuo F
George Abejishi M Theresa Nyidie F
Mathias Igbebi M Mary Abua F
Simon Akwa M Mathias Shidu M
Gregory Ololo M Justin Ogwu M
Peter Ukeh M David Ejikang M
Justin Uyong M Richard Ogwu M



Construction of Snail Pen, Stocking and Training
Snail farming was identified not only as a source of income but as an alternative source
of protein. Fifty-two community members (39 male and 13 female) were trained on the
following topics: the snail parts and functions, importance of snail farming, snail farming
processes, general housing, record keeping, factors leading to snail extinction, feeds,
pests, and precautionary measures to be taken during stocking. Two snail pens were
constructed – one in each of the communities – and stocked with 68 snails each, making
a total of 136 snail to start. This central stock was then used to populate the household
pens that individual households established, using a simple and less expensive method
that was taught to them. To date, four households in Wula Ekumpuo have replicated the
snail farm at the household level. 

Table 18 Attendance at the snail farming training in Wula Ekumpuo and in Bebi IV

Wula Ekumpuo Gender Bebi IV Gender
Sunday  Okwo M Jeremiah Afah M
Paschal K. Akwo M Peter Ifwa M
Dennis  Njama M Cecilia Eneng F
Martin Ava M Alice Ujong                        F
Mary Apie              F Godwin Uwanung M
Felix Atah M Paul David M
Cletus Ofre M Francis Ebebe M
Otu D. S. Aria M Patrick Aku M
Daniel Akeng M Oluohu Paul Oko M
Peter Ofre M Francis Anangwu M
Fidelis Apie M Monica Eneng                 F
Lawrence Otipo M Josephine Afah               F
Grace Assam            F Michael Ushanmg M
Patrick Ofre M Emmanuel Ekwo M
Ilony Egah M Michael Ukeh M
Benedict Odu M Angelina Eneng              F
Jelus Akam M Josephine Abejeshi       F
John Ava M Richard Ogwu M
Elizabeth Afor        F Magnus Okoh M
Angelina Eleba      F Fidelis Ayah M
Pius Osang M Rose Ashu                    F
Sylvester Onyia M Lawrence Osong M
Joseph Ofre M Innocent Itakwu M
Monday Bisong M
Fatima Akam     F
Sunday Abohson M
Magnus Okoh M

Snail pen in Bebi IV and sample
snail at pen in Wula Ekumpuo

Snail farming at household level

Snails in the central pen in Wula
Ekumpuo
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Training on Fire Management Techniques
As part of effort to ensure proper implementation of the Community Land Use Plan in the
two communities, fire management training was organised for twenty members (8 female;
12 male) of the Disaster Risk Management committee across the two communities. This
training is to ensure that fire is properly managed during the farming season to avoid wild
fire straying into farm lands and the forest.

Table 19 Attendance at fire management technique training

Wula Ekumpuo Gender Bebi IV Gender
Martin Abang M Mathias Igbebi M
Joseph Ofre M George Abejishi M
Eugene Aria F Francis Ebebe F
Sylvester Ofre M Augustine Ayankwan M
Maurice Atah M Agnes Unah F
Njama Ofre M Lucy Shidu F
Sarah Ofre F Elizabeth Kayang F
Pius Osang M Theresa Nyidie F
Mary Okwe F Peter Uyimunang M
Felix Atah M Patrick Ugbeshi M
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Production and Distribution of Information Education, and
Communication Materials
Ideas for IECs about the effect of climate change and ways people can adapt to and
mitigate climate change were generated from the community situation analysis and then
printed on posters and stickers. The message reads: "Climate change can result in a
drop in crop yield, desertification, rise in sea level, water scarcity. Therefore, let us join the
fight against climate change... NOW!" Concerning mitigation, the message reads: "You
can help salvage our environment if: you plant a tree today, stop bush burning today,
practice fire tracing today, stop deforestation today. Yes, you can. Together, we can fight
climate change." A total of 800 copies of posters, 100 stickers, 200 policy briefs, and 50
T-shirts were printed and distributed. Other IEC materials were sent to NEST as a part of
project reporting. 

Roundtable Discussion on Climate Change
To share information with the relevant stakeholders (including policy-makers) generated
from the project, a one-day roundtable meeting was organized in Calabar. Present were
representatives from relevant government ministries, departments and agencies, CSOs,
media, and community representatives. A communiqué was issued at the end of the
roundtable and sent to the Guardian Newspaper for publication.

Table 20 Attendance at the roundtable discussion on climate change

Name Gender Organization/Community
Agnes Unah F Bebi IV
Mathias Igbebi M Bebi IV
Magnus Okoh M DIN
Ova Sunday Atakpa M DIN
Larry Uwaoma M DIN
James Odey M DIN
Mercy Rabbi F DIN
Dr. Francis Nwosu M COLIN
Peter Emmanuel M Be the Change Initiative
Anthony Ubong M Guardian Newspaper
Chief Damian Ariah M Wula Ekumpuo
Mary Apie F Wula Ekumpuo
Moses Ogan Agbor M Cross River State Forestry Commission
Peter Eteng M Entrepreneurship Development Centre
Fidelis Anukwa M Ministry of Environment
Tony Atah M Concern Universal

The BNRCC project profile is posted on DIN's website (www.aradin.org) and has
recorded 174 hits as at the time of compiling this report. The output of this project will
also be published on the website: 

project-developed policy briefs on climate change;

a land use plan;

a peer education manual;

a case study; 

posters and stickers; 

T-shirts; and 

stories sent to the Guardian newspaper for publication

All project documents carry BNRCC and CIDA logos and acknowledge that support for
the project is from NEST, with funding from CIDA. 

A signpost indicating that the snail farm and gari processing equipment are funded by
CIDA through NEST has been mounted in each of the project sites.

In Boki LGA, four communities (Bokalum, Bamba, Olom, and Ashie shie) who share
boundaries with Wula Ekumpuo expressed interest in replicating the fuel-efficient wood

Project
Visibility



stove in their communities. At the time of writing, there is no report of their success in
constructing them. In Obanliku, three communities (Okpazange, Keji uku and Apajili) also
indicated an interest in the fuel-efficient wood stove. Some people were trained and ten
households are currently using the technology.

To ensure sustainability, the Cross River State Forestry Commission and the Ministry of
Environment took part in some of the project activities. In Wula Ekumpuo, the Cross River
State Forestry Commission is working with the community to expand the snail farming
project and have donated additional inputs to the pen. A representative of the Obanliku
LGA Chairman took part in the BNRCC review workshop.

As at the time of reporting, the alternative livelihood activities have been positioned to
generate income to sustain the gains of the project. The community development
department of each of the local governments has been contacted to partner with the
community in order to sustain the benefits of the project. Other partnership options are
being explored as well. For example, a representative of the Cross River State Forestry
Commission visited Wula Ekumpuo with the plan to train the community on snail farming
but discovered that they already have the capacity because of their involvement with
BNRCC. The Commission is currently working on this intervention to provide additional
inputs. 

A report of cocoyam leaf blight was reported in Wula Ekumpuo during a monitoring visit
by NEST/BNRCC staff. The report was sent to the zonal office of the Agricultural
Development Programme ADP) in Ikom, who invited resource people from the National
Root Crops Research Institute, Umudike, to the State. A sample was taken for analysis,
but the result is yet to be released.

The community of Bebi IV has been linked to Godilogo Farms (a local cassava company)
for the supply of improved cassava cuttings for cultivation. There is also the possibility of
community members selling their excess cassava to the company at a better price. 

All training that involved community members is currently being used to maintain and
sustain the demonstration projects established in the area.

DIN has established a partnership with another organization, Rural Infrastructure Services
for Underserved Populations (RISE UP). RISE UP recently established an agricultural
project in Wula Ekumpuo and Bebi IV to ensure that the benefits of the project are
sustained. Already, afang domestication and tomato and pepper demonstration farms
have been established in Wula Ekumpuo. In addition, a small irrigation demonstration is
ongoing in Bebi IV for the cultivation of vegetables.

Peer Education Program
In an effort to actively involve the school-age youth in sustainable practices and to raise
their awareness of the impacts of climate change, a Peer Education Program model –
which was learned from a workshop organized by BNRCC/NEST in Makurdi – was
adapted and introduced to two schools in the area: Bebi Technical College in Bebi IV and
Buetsebe Secondary School in Wula Ekumpuo. Twenty copies of the Peer Education
Program manual were supplied to each of the schools. A total of 230 students were
reached across the two schools.

Community Contributions

Over the course of the project, the community made invaluable contributions. The two
communities donated land and built sheds to house the gari processing equipment and
the snails.  They provided land and labour for the construction of the sheds and materials
for the construction of fuel-efficient wood stoves (mud blocks, water, mud, sand).
Communities also provided meeting and training venues for some of the community-level
meetings and training. Community members made themselves available during meetings
and training, and organized a cultural (dance) event during one monitoring visit by
NEST/BNRCC staff.
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1. The introduction of alternative livelihood projects raised community commitment in the
project and this presented an incentive for communities to sustain the benefits of the
project.

2. The advantage of working in Wula Ekumpuo was the level of awareness that existed
amongst the community leaders about projects of this nature. This experience and
awareness was absent in Bebi IV and, as a result, the community was slow to
understand and accept the project objectives; instead, the community expected direct
hand-outs of cash. 

3. The main constraint experienced was the difficulty in getting political representatives in
the government to be a part of the project from the initial stages. 

4. If there had been more concentrated effort in just one key intervention, given the
financial constraints, there might have been better overall results. However, the
interventions put into place especially for income generation will ultimately help
communities adapt to climate change impacts by increasing resilience and adaptive
capacity.

5. This project is considered successful in increasing communities' awareness of climate
change, and in building capacity for income generation and self-help projects. Also,
the communities' ability to make independent decisions on how best to manage
environmental issues and mitigate disasters was increased.  

6. There was an estimated 50% reduction in fuel wood use by women as a result of the
use of fuel-efficient wood stoves. 

7. What contributed to the success of the project was the level of mobilization carried out
in the two communities. There was also the constant presence in the community of the
Liaison Officers who lived close to the project site. 

8. One of the proposed interventions (which did not take place), which would have been
very useful to the project, is the establishment of a native tree nursery for re-vegetation
of watersheds. This did not take place because the project duration was too short.  

9. As a result of the project, communities are now more aware of climate change issues
and are taking steps to moderate activities that will increase their vulnerability.
Communities are now also resolute about enforcing their community bylaws to reduce
forest degradation. Cassava cultivation has increased because the crop does well on
degraded land, and this ensures that further expansion into the forest for farming is
reduced. 

10. It is clear that the knowledge of this project is felt more at the community level. As
well, the state institutions such as the State Ministry of Environment and the Forestry
Commission are aware of the importance of the project.  

11. During project implementation, more men became involved than women in project
activities. Men represented 61.9% of participants, while women's participation was
only 38.1%. It was difficult getting women away from their normal chores and work,
but with insistence that both genders must be involved in all activities, the community
leaders encouraged women to turn up for activities. 

DIN's policy recommendations are as follows:

1. Agriculture (crops and livestock): Inputs such as stock and seeds should be
supplied to farmers at the right time. Rural and agricultural extension services should
be made available to farmers on a regular basis.

2. Water and sanitation: Water points should be provided in rural areas.

3. State Emergency Management Agency: The State Emergency Management Agency
should have desk officers in each of the LGAs to make it easier to forward reports by
community members on disaster situations in their communities.

4. Rural livelihoods and marketing: Governments should link community groups to
micro-credit scheme service providers.

5. Forests and forest management: Rural communities should be supported to develop
community land-use management plans, with clear land-use zones, as well as
community-level bylaws, which should be registered with the State Ministry of Justice.
The legislative arm of the local government should enact a law to recognize community
bylaws as compliance tools at that level. If this is done, it will ensure that human
activities that accelerate climate change at the community levels will be monitored and
ultimately reduced.

Lessons
Learned and
Reflections 

Recommendations
to Policy Makers
and Government
Implementation
Staff
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The assessment/rating of project achievements relative to the work plan is contained in
the following Table 21.

Assessment of
Achievements
Table 21 Rating of project achievements

Proposed activities Target Achievement Rating (%)Project objectives

To reduce the
vulnerability of Cross
River State rainforest &
derived savanna
communities to climate
change impacts through
community-identified
adaptation options

1.1 Community mobilization &
sensitization visits

Visit to community leaders,
women, and youth groups.Visit to
each of the council headquarters
on a courtesy call to LG
Chairmen

4 advocacy visits to 2 communities
and 2 visits to LG Councils. None
of the chairmen met with DIN, as
they were said to have travelled out
of the LGA56 participants attended
Kwaikong w/shop (18 men, 12
women & 26 youth)

50%

1.2 Conduct community
needs assessment & situation
analysis

800 copies of posters, 100 copies
of stickers, 200 copies of policy
briefs, 50 copies of T-Shirts.One
roundtable with 16 participants (13
male, 3 female) in attendance 

2.1 Production of IEC materials,
policy briefs, and roundtable
discussion on climate change

2.2 Workshop on
environmental education &
watershed management

2.3 Training on fire-
management practices

5.1 Community mobilization
against deforestation & fuel
wood trade 

1 gari processing, 2 bee farms

Submission of progress
reports

Preparation & submission of
draft final report

Production & submission of
final project report

To improve the level of
awareness of the rural
poor in the rainforest &
derived savanna
ecozones on the impacts
of climate change by
30% by end of project

To increase awareness of
responsible rainforest &
derived savanna
resource utilization &
protection

100%

100%

100%

100%

100%

100%

100%

100%

56%

Over
100%

100%

5 meetings held in each
community 

Soft copy of the inception report
was submitted to CERCOPAN at
the time it was project leader

200 copies of policy briefs; 170
copies each of posters, stickers,
leaflets.

One roundtable discussion on
climate change

1.3 Preparation & submission
of inception report

2 workshops

2 training sessions organized

This activity was not initially
planned 

1 CLUP developed, 2 DRMC
formed & trained, CLUP activities
prioritized for implementation

100 community members
mobilized and sensitized against
deforestation & fuel wood trade; 2
samples of wood stoves provided

2 hard copies and 2 soft copies in
a flash drive completed 

Draft final report produced

1 hard copy & 1 soft copy

100%

100%

In Bebi IV, 52 participants (27 male,
25 female) attended.

In Wula Ekumpuo, 18 (11 male, 7
female) attended the meetings for 5
days each

Soft copy of the report was
submitted

Workshops held with 10
participants (8 male, 2 female) in
Wula Ekumpuo & 10 participants (6
male, 4 female) in Bebi IV

Training sessions held with 10
participants (5 male, 5 female) in
Bebi  IV & 100 participants (97
male, 3 female) in Wula Ekumpuo

2 peer sessions were held in 2
schools, with 230 students in
attendance.
A training manual was developed &
20 copies were produced

1 CLUP developed for Bebi IV, with
community by- laws; 2 DRMCs
formed, with 10 members each in
Wula Ekumpuo & Bebi IV; activities
in Wula Ekumpuo CLUP-prioritized

2.4 Organize Peer education
program

3.1 Development of CLUP in
one community 
3.2 Formation of DRMC and
training on DRR
3.3 Activities prioritized in
CLUP in one community

4.1 Establishment of gari
processing facility

4.2 Domestication of NTFPs

4.3 Establishment of bee farm   

To raise standard of living
by 10% through the
implementation of
sustainable alternative
livelihood projects in 2
communities by end of
project year

To demonstrate the use
of fuel-efficient wood
stoves in rainforest &
derived savanna zones
to reduce destruction of
the natural resource base

2 gari processing factories, 1 bee
farm, 2 snail farms.
Procured 20 bundles of improved
cassava for Bebi IV women's group
for planting

56 community members sensitized,
& community members (30 in each
community) provided with fuel wood
stoves 

2 progress reports submitted to
BNRCC/NEST

1 hard copy & 1 soft copy in a flash
drive submitted to BNRCC/NEST

1 hard copy and 1 soft copy in a CD
& flash drive submitted to
BNRCC/NEST

To improve the environ-
mental management
capacity of communities
by 25% to increase
resilience to climate
change by end of project

BNRCC = Building Nigeria's Response to Climate Change; CERCOPAN = Centre for Education, Research & Conservation of Primates & Nature; CLUP =
Community Land Use Plan; DIN = Development in Nigeria; DRMC = Disaster Risk Management Committee; IEC = information, education, & communication;
LG = local government; LGA = Local Government Area; NEST = Nigerian Environmental Study/Action Team; NTFP = non-timber forest product.
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There are some activities that will follow after the BNRCC project is finished. These
include: 

Awareness-raising in primary schools on climate change issues;

Establishment of tree nurseries;

Training on compost-making; and

Extension of peer education to other schools outside Bebi IV and Wula Ekumpuo.

DIN will continue to monitor the demonstration projects.

Finance
Total amount approved and provided to DIN: Naira 3,884,066.

Names of Project team members
James Odey (Project Director): 07039060663

Mary Undebe (Project Accountant): 08066918877

Magnus Okoh (Project Coordinator): 08061283071 

DIN (2009). (Development in Nigeria). Participatory Rural Appraisal in Northern Cross 
River State, Nigeria 

Nigerian Meteorological Agency (2010): Weather forecast report by Radio Nigeria, Abuja, 
March, 2010.

UNDP (2006). Human Development Report 2007/2008. Fighting climate change: Human 
solidarity in a divided world. New York: UNDP.
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This two-year project with a total budget of N5 million enabled two rural coastal
communities in Akpabuyo Local Government Area, Cross River State, to test adaptation
options designed to reduce their vulnerability to climate change. The adaptation options
implemented were:

aquaculture (fish-farming) to reduce communities' reliance on the diminishing fishery
resources; and 

fuel-efficient wood stoves, to reduce both the quantity of fuel wood required and
cooking time.

Esuk Idebe and Akwa Esuk Eyamba are rural coastal communities with limited access.
The unpaved roads are only accessible with four-by-four vehicles or by motorbike, and
river access is restricted due to the unavailability of boats for transport purposes.

The communities are located in mangrove forest, and the traditional means of livelihood
is sea-fishing. Recent changes in the climate, coupled with population growth and an
increasing number of fishermen from neighbouring communities, have reduced the
availability of fish, causing a loss of livelihoods and a protein source. The loss of the
fishery has also impacted the mangrove forests, as people have sought its products both
for income and for fuel wood. The mangroves are crucial for the well-being of both the
community and the riverine ecosystem.  In addition, mangroves provide a barrier from the
sea and protect against storm surges.

The Building Nigeria's Response to Climate Change (BNRCC) partner in this pilot project
was Coastal Life Initiative (COLIN). The COLIN project team used participatory methods
when working with the community to ensure all voices were heard in gaining an
understanding of the effects of climate change on the communities, how they have
coped, and what adaptation options would help to reduce vulnerability to these impacts.
The community took ownership throughout the project by giving their time, land, and
resources for the project.  

Mangrove reforestation, fish-farming, and fuel-efficient cooking stoves were identified as
the most wanted adaptation options. The reforestation of mangroves, however, was not
pursued as the time-scale of this project was not long enough for a useful impact to be
made.  

The fish-farming project included building a fish pond, stocking it with fish, and providing
training on farming and marketing of fish. The fuel-efficient wood stove project included
training community members to build their own stoves using local materials.  

The community is now benefiting from improved food security and more diverse income.
The women using the efficient wood stoves testify that they are using less firewood and
benefiting from reduced cooking times, as well.  

It is important that learning from this project reaches the policy level. The following
recommendations are made to the government:

Fishing: Fishery policies, agricultural development programmes, and agricultural
extension workers need to encourage community-based fish farming and ensure that
knowledge from research on fishing reaches fishing communities.

Mangroves: Protection and reforestation plans for mangrove forests need to be
included in national and local forestry plans and policies.  

Rural energy: The provision of non wood-consuming fuel-efficient stoves and fuel
supply is required to protect forest resources.

Livelihoods: It is important for rural communities to have access to financial services
including credit, and to profitable markets.  

Women: The work of the Ministry of Women Affairs needs to reach rural communities
such as Esuk Idebe and Akwa Esuk Eyamba.

Executive
Summary
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BNRCC Building Nigeria's Response to Climate Change

COLIN Coastal Life Initiative

LGA Local Government Area

M&E Monitoring and evaluation

SAS Social Analysis System
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This project – Alternative Livelihood Options as a Means to Promote Community-based
Adaptation to Climate Change in two Coastal Communities Akpabuyo Local Government
Area of Cross River State – was located in the communities of Esuk Idebe and Akwa Esuk
Eyamba, in the Southern Senatorial District in Cross River State. The project aimed to
reduce the vulnerability of these two coastal communities by increasing food security and
income through livelihood diversification, and by reducing dependency on wild fisheries
and mangrove resources. 

The project would reduce the impacts of climate change on the vulnerable groups, such
as women, fishermen, women fish-traders, children, etc., by providing them with a source
of income and an alternative to the failed open-water fishing.  Capacity building on fishing
was also targeted as well as provision of fuel-efficient fish smoking ovens to reduce over-
dependence on the mangroves (that are being exploited for fuel and income generation)
which serve as buffers to windstorm and storm-surge, and provides breeding grounds for
fishes. The project also aims at creating awareness on the knowledge, effects, and
adaptive capacity of climate change in the communities, as well as ascertaining current
level of vulnerabilities in the communities. 

The two coastal communities, namely Esuk Idebe and Akwa Esuk Eyamba, are located in
areas where resource exploitation is on the increase, especially with the rising population.

Esuk Idebe community is located at latitude 4.836741oN and longitude 8.427299oC, about
10 km from the local government headquarters (Ikot Nakanda) and about 30 km from the
state capital  of Calabar. Akwa Esuk Eyamba is located at latitude 4.87250oN and
longitude 8.46766oC, about 16 km from the local government headquarters and 27 km
from the state capital. 

Access to the two communities is limited. Access by water is not well-developed, as the
available boats owned by community members are meant for fishing, and occasionally
for commercial transportation of persons and goods to markets and other riverine
communities. The road is a more reliable means of transportation, although, apart from
the major road linking Calabar to Ikot Nakanda and up to Ikang in Bakassi LGA, all other
access roads to the two communities are rugged. For this reason, vehicles plying these
roads must be well-maintained and should be four-wheel drive. The commercial
motorcyclists ("okada" drivers) are the ones most able to transport people to these
villages.  

These are fairly large communities, with both indigenous and "non-indigenous or stranger
elements" who have migrated from other states to settle in these areas. The main
occupation of the people from these two coastal communities is fishing, while crop
production is also done either as an alternative or in addition to fishing. Trading in fishing
is carried out by women in these communities. 

Mangroves are an important element of these coastal communities. It is important to note
that mangroves play a significant ecological role and are of economic importance. They
are vital for coastline protection and livelihoods and play a role in carbon sequestration
(carbon sink). 

There has been a general decline in mangroves due to exploitation for firewood
(Holpzloner, Nwosu, & Akpan, 2002; Holpzloner, & Nwosu, 2005). It has been reported,
and also confirmed by the communities, that the mangroves of the Cross River State
coastal region are in decline.  The main challenge, therefore, is how to conserve these
important mangrove ecosystems when they are an important source of fuel wood for
local communities (Holpzloner & Nwosu, 1999).

Fishing, which is the main occupation of the people and a lucrative livelihood practice, is
declining in the coastal communities, including the study areas. This is due to over-
exploitation of the coastal waters and the creeks by the fishermen from these areas and
others who come from afar. Some of these fishermen have stopped fishing and taken up
other livelihoods.

Background 
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Figure 1 Map showing location of pilot project communities

Justification of Project
Coastal communities in Cross River State are particularly vulnerable to climate change.
With sea-level rise, the potential for flooding and erosion will increase. This in turn will
cause soil salinization and loss of soil fertility, the intrusion of seawater into freshwater
sources, and overall loss of agricultural productivity. Flooding from run-off will increase
siltation and alter reproductive biology of some aquatic biota. 

Cross River State's coastal zone is home to a large expanse of mangrove forests, which
forms an estuary adjacent to the Niger delta. For the natural mangrove buffer to be
retained, it is vital to both reduce local dependency upon mangrove wood for fuel and to
encourage alternative livelihoods that are not dependent upon mangrove exploitation.
Aquaculture (or fish farming) is an ideal alternative option for coastal communities given
that these communities are already traditionally fisheries-based and therefore have
markets already set up for their products. Moreover, aquaculture may be the last resort
for fishing as a livelihood, if sea-level rise and associated problems such as flooding of
low-lying areas restrict the natural fishery.

Scope

The project directly affected two communities in the coastal ecozone of Cross River State.
The implementation of the Building Nigeria's Response to Climate Change (BNRCC)
projects in these communities reduced their vulnerability by increasing food security,
income generation, and livelihood diversity. The project was also designed to reduce
pressure on the local natural resource base. There was a high level of potential for
expansion of the pilot projects into surrounding communities after the project was
successfully implemented. The project began in September 2009 in both communities.

The objectives of this project were:

To increase awareness of coastal communities on climate change;

To introduce fish farming to coastal communities as an adaptation to climate change; 

To reduce dependence on wild captured fish by coastal communities; and

To reduce the deforestation of mangroves caused by fuel wood exploitation for
domestic purposes.

Objectives of
the Project



Vulnerability Analysis and Community Situation Assessment 
Social Analysis Systems (SAS) tools for participatory community engagement were used
to assess the current community situation, their needs, and their vulnerability (Note: Esuk
Idebe was the site for the field trip where the SAS tools were tested during the training
workshop in Calabar). The tools used were stakeholder configuration analysis and
rainbow diagram exercise, community/hazards mapping, and Timeline/Force-field,
together with Participatory Learning and Action. These tools were used to identify
stakeholders in the community who could drive the project, as well as those who could
be beneficiaries, and  were used to identify climate change events and impacts,
responses to those events, and vulnerability. The community members were grouped into
three groups (men, women, and youth).

Stakeholder Analysis and Rainbow Diagram Exercise 
The Stakeholders analysis and Rainbow diagram exercise were used in each of the three
groups to identify different stakeholder groups active in the community and their various
degree of influence in decision-making. It also revealed the degree of climate change
impact on the stakeholder groups, with the vulnerable groups being the target
beneficiaries. See summary for Akwa Esuk Eyamba in Tables 1 to 3, and Tables 4 to 6 for
Esuk Idebe.

Table 1 Results of stakeholder analysis and rainbow diagram exercise in Akwa Esuk
Eyamba (men)

Methodology

Moderate Influence Low Influence High Influence

Moderately
affected

Women leaders
Missionaries
FMC

Little
affected

Highly
affected 

Strangers 
Traders 
Civil servants
Traditional health
attendants

Civil servants

Boat builders
Herbalists 
CBOs

Politicians
Chiefs
Youth
Village council

Men
NGOs

Children
Loggers
Bakassi returnees
Town crier
Disabled people

Women
Fishermen
Farmers

CBO = community-based organization; FMC = Forest Management Committee; NGO = non-governmental
organization.

Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Strangers
Traders

CBOs
Herbalists

Village council
Men
Politicians
Chief liaison officer

Traditional birth
attendants
FMC

Farmers
Timber dealers
Boat builders

Fishermen

CBO = community-based organization; FMC = Forest Management Committee.

Table 2 Results of stakeholder analysis and rainbow diagram exercise in Akwa Esuk
Eyamba (women)

Children
Women
Disabled people
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Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Children
Women
Disabled people

Men
Fishermen
Farmers

Chiefs
Village council
Politicians

Town criers
Liaison officers
Traditional birth
attendants

Women
Missionaries

CBO = community-based organization; FMC = Forest Management Committee.

Table 3 Results of stakeholder analysis and rainbow diagram exercise in Akwa Esuk
Eyamba (youth) 

Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Boat builders
Traders
Loggers

CBOs Village head
Village council
Politicians
FMC
Women leaders

Town crier
Youth leader

Church
Traditional birth
attendants 

Farmers
Youth forum
Men & women

CBO = community-based organization.

Table 4 Results of stakeholder analysis and rainbow diagram exercise in Esuk Idebe
(men)                
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Strangers
Civil servants 

Children 
Disabled people
Fishermen

Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Traders
Loggers

Missionaries
Boat builders
CBOs  

Church
Women leaders
FMC

Village head
Village council
Politicians

Traditional birth
attendants
Town crier
Youth leader

CBO = community-based organization; FMC = Forest Management Committee.

Table 5 Results of stakeholder analysis and rainbow diagram exercise in Esuk Idebe
(women)

Strangers
Civil servants 

Women
Children 
Disabled people
Farmers

Youth forum
Men
Fishermen 
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Moderate Influence Low Influence High Influence

Moderately
affected

Little
affected

Highly
affected 

Strangers
Traders
Loggers 

Missionaries
CBOs  

Village head
Village council
Politicians

Town crier
Youth leader
FMC

CBO = community-based organization; FMC = Forest Management Committee.

Table 6 Results of stakeholder analysis and rainbow diagram exercise in Esuk Idebe
(youth)

Civil servants Church
Boat builders
Traditional birth
attendants
Commercial boat drivers
Women leaders

Youth forum
Youth leader
Men 
Fishermen
Commercial
motorcyclists 

Children
Disabled 
Women
Farmers

Moderate Influence Low Influence High Influence

Two-way
flow 

One-way
flow

Village head
Village Council
Chief Liaison Officer
Women leaders
Town crier
Women's forum
Traditional birth
attendants
Village secretary

Youth leader
Politicians
Fishermen
Youth forum
Akwa Esuk Eyamba
Development initiative
CBOs 

Traders
Boat builders
Missionaries
Herbalists

CBO = community-based organization; FMC = Forest Management Committee.

Table 7 Stakeholder analysis and rainbow diagram exercise indicating communication
flow between different stakeholders in Akwa Esuk Eyamba

Market women
FMC

Interpretation

All three groups in both communities identified various stakeholders. Their perception of
which group has more influence varied among them, with each group seeing themselves
as the most affected. In Akwa Esuk Eyamba, the three groups identified children and the
disabled as the most affected, with various community leaders and politicians as the
most influential with little impact. The men's group identified the politicians, chief, and
village council as most influential but little affected, while children, Bakassi returnees and
the disabled were considered the most affected with little influence. Women, fishermen,
and farmers are moderately affected.

In Esuk Idebe, the three focal groups (men, women, and youth) identified almost similar
stakeholders, with the exception of the youth group who, in addition, identified
commercial motorcyclists (okada drivers) and boat drivers as stakeholders. The village
heads, village council, and politicians were agreed to be most influential in decision-
making, while the children and the disabled were the most affected and least influential.

Action Taken

The project team at Coastal Life Initiative (COLIN) identified those stakeholders
considered to be influential and began to interest them in the project. The team also
targeted the most vulnerable groups identified as the children, women, disabled people,
and youth. These different groups were involved in project implementation. 

The level of communication that occurs between different stakeholders was of interest.
Table 7 indicates the stakeholders who engage in two-way dialogue and those who do not.
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Interpretation

Table 7 indicates that there are several stakeholders who are highly influential in the
community and who have good two-way information flow. For two-way communication
flow to occur, the groups approach the village head and then report back to the people.
Boat builders, traders, missionaries, and herbalists, for example, have little influence, and
one-way communication flow. These groups could have access to the village head but do
not necessarily report back to any group.

Action Taken

Determining the flow of communication was necessary because it indicated how
information flows in the community. The team at COLIN decided to involve those
stakeholders who have a two-way flow of information (i.e., they relate with the chief and
village council and then report back to the people) in the Project Implementation
Committee. This was necessary in order to facilitate the flow of information from BNRCC
to the community and back again during project implementation.

Community Mapping
The mapping exercise was carried out to determine what features in and around the
communities were most important to the inhabitants. The mapping exercise was
performed in separate groups of men, women, and youth so that these different
perspectives on what features to highlight on the map could be compared.  

Each of the three groups in Akwa Esuk Eyamba identified the community features that
were common and of interest to them. Among these features were roads, the beach,
village head house churches, gully erosion sites, community shrine, abandoned
farmlands, the forest, houses, the football field, streams, and culverts. One difference was
that the community shrine was only identified by the men's group, while the youth
included the football field on the map and the other two groups did not. There were also
different perceptions of the community boundary – the men and youth omitted it but
included the estuary. The women and youth began drawing the community from the
access road. The groups were later pulled together and the maps synchronized into one
that was acceptable to all the community members. The main use of the maps, however,
is to determine priorities by the different groups and to begin to tailor adaptation options
to these.

In Esuk Idebe, there were only two groups who did the mapping exercise (men and
women). Following the BNRCC training in the community, the community members
contributed more input to the maps that had been produced during the testing of SAS
tools after the workshop in Calabar.  The maps were then synchronized into one. Features
such as the marketplace, the stream, an abandoned bole hole, and an oil mill were easily
identified by the women. The men identified places like the community shrine and a
mystic tree, among other features. Features generally identified among both groups
included the roads, culverts, erosion site, the beach, churches, bridges, and houses.

Action Taken
The map was used to identify possible areas for project location, especially in locating
the fish pond. The map also revealed the extent of forest being relied on by the
community for firewood, and the possible extent of destruction.

Timeline/Force-field Exercise
The Timeline/Force-field exercise was also carried out among the three groups in both
communities – men, women, and youth – and the results were later harmonized. The
team used three criteria to gather information from each community on climate impacts
occurring over the last 20 years:

1. The time of the occurrence of the climate-related event (Event)

2. Negative effects of the climate event (Impact)

3. What was done about the climate event: if it was a coping (C) or an adaptation (A)
strategy (Intervention).
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Table 8 Result of Timeline/Force-field exercise in Akwa Esuk Eyamba

Impact Intervention Event 

Flooding Damaged roads
Crops
Erosion

Flooding
Soil rosion

Skin disease
Body heat
Cassava mosaic disease

Destruction of economic trees
Fruit
Crops

Low yield
High cost of food

Destruction of economic trees
Boat capsize
Loss of life
Canoe loss
Fishing

Loss of properties
Erosion
Flooding

Coastal immersion
Destruction of farm produce

Sand-bagging (C)

Table 9 Result of Timeline/ Force-field Exercise in Esuk Idebe

Heavy rains 

Excessive heat

Locust inversion

Wild grass species in
farms

Tropical storm surge

Heavy rains

Sea-level rise

Use of local ointment to
rob the affected parts of
the body (C)

Continuous weeding (C)

Early harvesting(C)

Impact Intervention Event 

Heat wave Disease outbreak
Lack of sleep

Crop failure
Low yield
Delay in fruit ripening
Low soil fertility

Noise pollution
Social disturbance

Delay in crop planting

Poor crop yield
Fruit withering
Poverty
Loss of biodiversity
Reduction of volume in streams

Fatalities
Destruction of economic trees &
roofs of houses

Destruction of gutters & culverts
Bad roads
Flooded homes

Destruction of roads
Abandoned farmland

Competition with crops
Low crop yield

Loss of lives
Economic loss

Application of ointment on
affected parts (C)

Heavy rains

Thunderstorm

Late rains

Adverse weather

Windy rains/storm

Flooding

Erosion

Diversification of crops

Temporary relocation to
neighbour's homes (C)

Diversion of water, sand-
bagging (C)

Wild grass species

Meningitis, cough, arthritis,
itches, pneumonia

Locust invasion

Planting of bamboo,
carpet grass (C)

Continuous weeding (C)

Application of local
medications (C)

Temporal migration,
manual labour (C)

Tropical storm surge

Short harmattan

Salt water incursion 

Sea-level rise

Temperature rise

Famine

Loss of life, fishing gear, and boats

Less fruiting of economic trees

Destruction of crops

Excessive heat
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Interpretation

The events recorded in Akwa Esuk Eyamba were heavy rainfall and rain storms, sea-level
rise, extreme weather conditions, heat waves, windstorms, and flooding. The impacts of
these events were low crop yield, loss of economic trees, low fish catch, destruction of
houses, and loss of life, fishing boats, and fishing gear. Coping and adaptive strategies
were to continuously weed crops, harvest crops early, make temporary shelters, and use
sand bags to control erosion. An additional impact felt by people in Esuk Idebe was the
outbreak of skin disease. To cope with this, locally made ointments for infections were
used. There was no assistance to either community by the government or NGO. All
community responses were considered short-term coping measures and were completely
community driven. 

Action Taken

The project team at COLIN decided to engage the community in participatory
approaches to implementing adaptation measures to try to alleviate the high level of
poverty. The team was also determined to draw the attention of the local and state
governments to the plight of the communities.

Vulnerability/Community Situation and Assessments 

The tools used to determine vulnerability and the current situation in the communities was
Participatory Learning and Action (PLA).  PLA included the use of focus group
discussions, transect walks with observation, and household surveys. These tools were
used to identify areas prone to natural hazards, community structure, and resources, as
well as needs of the community. Participants were grouped into men, women, and youth
in order to document differences in perceptions and experience according to gender.  

Community Needs Assessment: Options Domain
The SAS tools, the options domain and rainbow diagram exercise, were used to identify
and prioritize the adaptation options that were identified by the communities, according to
feasibility and the impact that the project would have. Project interventions that could
improve the communities' standards of living and thus help them adapt to climate change
impacts were evaluated this way. 

In Akwa Esuk Eyamba, the community's list of adaption options to consider included: 

building a fish pond;

use of fish preservatives;

an oil palm mill;

a beach market;

a school;

potable drinking water; and

a health care centre. 

In Esuk Idebe, the options chosen were similar to those of Akwa Esuk Eyamba, but the
community also wanted to consider purchasing fishing gear and establishing a cold room
to store fish. 

A number of indices were used to evaluate these options, which included whether the
project was community driven or not, if it was gender-sensitive, if it reflected the voice of
the powerful or vulnerable stakeholder, and if it was capacity building. The projects were
rated on a scale of 1 to 5, based on individual responses and a general consensus
among participants (see Tables 10 and 11).
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1 Community- driven
5 Driven from outside 

1 Gender sensitive 
5 Gender blind 

1 Voice to the vulnerable
5 Voice to the powerful

1 Builds capacity in
community
5 Builds capacity outside
community

1 Leads to adaptation
5 Leads to coping

Indicator

1 1 1 1 1 3

3 5 3 3 4 5

2 5 5 3 3 4

1 1 1 1 1 3

5 5 5 5 5 3

Table 10 Option domain in Akwa Esuk Eyamba
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Table 11 Option domain in Esuk Idebe

1 Community- driven
5 Driven from outside 

1 Capacity in the
community         
5 Capacity outside
community 

1 Gender sensitive  
5 Gender blind    

1 Voice to the vulnerable    
5 Voice to the powerful

1 Leads to adaptation
5 Leads to coping     

Indicator

1 1 1 4 1 3

1 5 4 4 4 3

1 5 5 5 5 1

1 1 1 1 5 3

5 5 5 3 5 5
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Interpretation

Tables 10 and 11 indicate that most project options are considered to be community
driven.  Only in Akwa Esuk Eyamba are the projects all considered to build capacity in
their community. The options were not considered, in both communities, to be very
gender-sensitive or necessarily leading to adaptation. However, they are mostly
considered to reflect the voice of the most vulnerable stakeholders. The participants
believed that a fish pond, school, and potable water will benefit; this leaves the beach
market and fish preservatives to benefit the powerful, and the oil mill to benefit mostly the
women. In Esuk Idebe, most project options are considered to favour the men over the
women. This community also considered that most options would benefit the most
vulnerable rather than the powerful, with exception of lock-up stores and the palm
nursery, which would mostly benefit the powerful stakeholders.

Rainbow Diagram Exercise for Project Feasibility and Impact
The aim of the rainbow exercise was to determine the level of the project options' positive
impact on the community and the feasibility of the project implementation in the
community (see Tables 12 and 13).



Table 12 Rainbow diagram exercise in Akwa Esuk Eyamba
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Moderate Feasibility Low Feasibility High Feasibility

High
impact

Moderate
impact

Fish farming
Pond construction
awareness creation

Palm oil mill
Fish feed production

Potable drinking
water

Fish preservatives
Fuel-efficient wood
stoves

School

Beach marketLow
impact

Table 13 Rainbow diagram exercise in Esuk Idebe

Moderate Feasibility Low Feasibility High Feasibility

High
impact

Moderate
impact

Fish farming
Fishing gear

Fuel-efficient wood
stove training &
provision
Climate change
awareness
workshops

Palm oil mill
Fish feed production

Palm nurseryLow
impact

Lock-up stores

Beach market

Action Taken

The project team at COLIN weighed the benefits of each project, as well as the funds
available to implement each adaptation option. The team also considered the
multiplication effects the projects would have. Fish farming (fish pond) and fuel-efficient
wood stove construction and training were considered to have the most benefits in both
communities.

Gender Participation
Women's participation was actively pursued in recognition of the male-dominated nature
of the project communities. Records were kept of female participation in meetings in
order to show that this approach was taken and that all project leaders were fully aware
of the importance of full participation by women. In addition, it was made clear that
women could not be overruled or intimidated by the men at the meetings. Wherever
possible, separate meetings were held for each gender to be sure that each perspective
was gained. For example, men and women were asked to draw the community map
separately. COLIN also held joint meetings in the communities, but separated people into
single-gendered working groups for five minutes and then brought everyone back
together again to compare opinions. This was quite successful, and it has shown the
men that there are gender differences in needs and impacts over a range of issues. Male
participants were also asked to come up with their own ideas as to why it is important to
have female representation at all levels. In activities such as training on fuel-efficient wood
stoves, fish farming, and fishing marketing, women were adequately represented with
attendant keen interest (see attendance lists in subsequent tables).

Women's participation was also considered in appointing members of the fish farm
committees. Although the communities were given free hand to select and appoint
members of this committee, COLIN insisted that women were fully represented.

Reasons for the Approach
Past experience shows that starting projects too soon without introduction, sensitization,
and involvement means participants drift in and out of the process as time goes on. This
tends to reduce the long-term effectiveness and ownership of the project. Situation
analysis was used to gather standardized information to characterize the communities
involved in the pilot project. This helped to compare the community situation before,
during, and after project implementation. Following completion of the pilot project, this will
help with identifying other similar communities that could apply the project's findings
when climate change adaptation policy is scaled up.
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Involvement and Contributions of the Communities
Community members participated in all meetings and workshops. They also actively
participated in the processes by giving their contributions freely in meetings.
Communities also donated land to the fish pond project. Manual labour was provided by
both men and women in the preparation of the ponds, during the pond construction, and
in its preparation and stocking. Community participation included 42 people in Akwa
Esuk Eyamba (11 men, 18 women, and 13 youth) and 31 in Esuk Idebe (9 men, 15
women and 7 youth). Local materials for the construction of fuel-efficient wood stoves
was also provided by community members.

The three adaptation options that were narrowed down for final consideration were the
mangrove reforestation, fish farming, and fuel-efficient wood stoves. The mangrove
reforestation was considered because of the services it provides to both the local
ecosystem and the people who depend on those ecosystems. However, this option was
dropped, as mangroves are a slow-growing species and would not show much
appreciable results through the short life-span of the project. The costs for mangrove
reforestation were also beyond what was available in the budget.

Fish farming was considered a viable alternative livelihood for these communities, where
fishing is a traditional occupation and most likely to be impacted by climate change. This
adaptation option was implemented fully. The immediate benefit is the already
accumulated knowledge of fish farming within the communities and the anticipated
income for the communities.

Fuel-efficient woodstoves were considered an adaptation option due to the potential of
the stoves to reduce the quantity of fuel wood used, thus reducing pressure on mangrove
forests (which are heavily utilized for both fish drying and other domestic needs). This
option was implemented fully. The immediate benefits of this option include reduced
deforestation. As well, there is an anticipated reduction in respiratory infections resulting
from the use of improperly ventilated fuel wood stoves.

A description of the two projects, fish ponds, and fuel-efficient stoves follow.

Fish Ponds
There were many stages in the development of fish ponds as an alternative livelihood
option, subsequently described.

1. Site Selection

In selecting sites for fish ponds in the communities, many factors were considered. This
was necessary because the cost of construction and operation, productivity level, as well
as the ease of operation, largely depend on site selection. Participatory methods were
used in site selection. The main tool employed was Focus Group Discussions- especially
with the men, youth, and fisher-folk groups - to agree on appropriate sites for the ponds,
as well as the approaches needed to prepare the sites.

Water quality: The quality of water was a major factor in selecting the pond site. The
ponds were sited close to a fresh water source. The two species of fish, catfish and
tilapia, are freshwater fish; hence, the location near a freshwater habitat. In this case,
the streams that serve the communities as drinking water were considered.

Water availability: An adequate supply of good quality water available year round
was also necessary. The communities' streams run year-round and so were used to
avoid water scarcity.  

Soil quality/characteristics: The soil must be able to retain water, especially for
earthen ponds. Clay soil is preferred, as it retains water. The project pond sites met
the conditions required for good water retention. 

Drainage: Another factor that was considered in situating the ponds was drainage.
Drainage is important for management purposes; this is especially true during
harvesting when it is required that the water flows, by gravity, out of the pond.

Clearing: Clearing of grasses and trees was done by the communities using
cutlasses (small swords with curved blades). After a time, the grasses were gathered
together and burned (Plates 1 and 2).

Adaptation
Options

Outcomes of
Adaptation
Options

Plate 1 Clearing bush for fish
pond in Akwa Esuk Eyamba

Plate 2 Clearing bush for fish
pond in Esuk Idebe
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Site Mapping: The size of the fish pond mapped was 10m by 30m with a 1m dyke
on the four sides of the pond. Pegs were used to mark the boundaries, with the
measuring line connecting the four ends. The dykes were also marked using pegs
and a measuring line. This activity was carried out solely by the COLIN team, with the
communities observing (Plate 3)

Stumping: The removal of the stumps and roots was a task more demanding than
the site excavation. Heavier tools were involved including axes, hoes, diggers, and
knives, with attendant robust youth and men.

2. Pond Excavation 

Excavation, which involves the removal of the earth, was necessary to give the required
depth of the pond. This gives the fish room for vertical ranging similar to their natural
environment. The depth of 1.5m, which is a standard depth of modern fish ponds, was
targeted and achieved. Another reason for excavation is the removal of the soil, roots,
and nutrients from the topsoil. The soil that is removed is used in constructing the dykes
and embankments that form a habitat for the fishes. With excavation, it is expected that
the topsoil is thoroughly removed, along with the tree roots, to avoid decay and excess
organic matter in the water (see Plate 5).

Dyking and Dressing: Dyking was done simultaneously with excavation. As the earth
is being moved, it is collected around the pond edges, thereby forming the dykes to
the desired height of about 1.5m from the bottom. At the dressing stage, the top of
the dyke is levelled to a uniform height by moving the earth from one location to
another (Plate 6).

3. Pond Construction

This exercise was carried out by technical partners from the Institute of Oceanography,
University of Calabar in Calabar, and assisted by COLIN. Pond construction involves the
laying of the inlet pipe that collects water into the fish pond and the outlet pipe that
serves as the drainage channel during fish harvesting (see plates 8-11). During this
phase, the construction pipes were joined together to form channels through which water
comes in and goes out. 

After construction, water collected into the excavated sites in the two project communities
and formed ponds (Plates 7 to 10). There is also provision made for excess water to flow
by placing excess flow control pipes at the back of the pond. These pipes were installed
at Akwa Esuk Eyamba to allow the excess water to flow out. At Esuk Idebe, however, the
topography of the pond site is different. The pond site is inundated at high tide; hence,
the fish pond could be flooded by tides or run-off during rainy season. The construction
team therefore used fencing around the pond to prevent water intrusion and loss of
fingerlings to the wild.

4. Pond Preparation

There are three steps involved in pond preparation: liming, fertilization, and filling (Plates
12 to15).

Liming: Liming involves the application of lime, or calcium carbonate, into the pond.
The lime contains calcium, which is an essential nutrient for the pond. An expert in
pond construction from the Institute of Oceanography was engaged, with assistance
from the COLIN project team. The lime was broadcast into the pond directly after
impoundment with water. The lime was applied to increase the pH value of the pond,
as well as to increase benthic production from increased nutrient availability. Other
reasons for liming are to increase the alkalinity of pond water, thereby increasing
carbon dioxide for photosynthesis; to provide buffering capacity to pond water
against pH fluctuations; to clear the colour caused by decaying vegetation, which
prevents light penetration into the pond; and to destroy bacteria as well as fish
parasites and predators in different stages of their life histories.

Pond fertilization: Fertilization is the process of broadcasting fertilizer into the pond
to enhance nutrient content (see plates 14 and 15). In this project, pond fertilization
was carried out regularly to effectively utilize and maintain pond productivity by
replenishing  the nutrients. Chicken manure was used from chicken waste, which
serves as food for algae production. 

Plate 3 Site Mapping in Akwa
Esuk Eyamba

Plate 4 BNRCC Monitoring
Team at Akwa Esuk Eyamba

Plate 5 Excavation work in
Esuk Idebe (t) and in Akwa Esuk
Eyamba (b)

Plate 6 Dyke dressing in Akwa
Esuk Eyamba (t) and in Esuk
Idebe (b)

Plate 7 Pond Construction in
Akwa Esuk Eyamba



5. Water Quality Assessment 

Water quality assessment is necessary in fish farming. Fish require a certain temperature
range, as well as certain levels of dissolved oxygen and near-neutral pH (7.0) levels to
survive and thrive. For this assessment, water samples were collected from the ponds
and taken to the Institute of Oceanography laboratory for analysis. The results shown in
Table 14 represent averages of multiple measurements for each parameter in the two
ponds. 
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Plate 8 Construction of water
outlets (excess water flow) in
Akwa Esuk Eyamba

Plate 9 Pond filling at Akwa
Esuk Eyamba 

Plate 10 Pond Construction at
Esuk Idebe

Plate 11 Pond Netting in Esuk
Idebe

Plate 12 Prepared pond for
stocking at Esuk Idebe

Table 14 Fish pond water test results

Parameters Akwa Esuk Eyamba Esuk Idebe

pH 6.13 6.45
Dissolved oxygen 6.8mg/l 6.10mg/l
Temperature 26.10°C 26.00°C

6. Stocking the Ponds

Stocking of the ponds was carried out by experts from COLIN and the Institute of
Oceanography, University of Calabar. This activity involved three major processes:
purchase of fingerlings, transportation, and introduction into the ponds. 

Purchase of fingerlings: Two species of fingerlings, catfish and tilapia, were stocked
in a polyculture system. The tilapia are a food source for the catfish. The species of
tilapia used is known to reproduce at a fast rate; hence, the fry and fingerlings are a
good source of protein for the catfish. The target was to acquire and stock fish
species that are harvestable within the space of 8 to 10 months.

Transportation of fingerlings: Fish fingerlings are highly vulnerable to changes in
their environment. Slight changes in dissolved oxygen can result in high mortality.
Cultured fish, especially at the juvenile stage, also require constant oxygen for
optimum survival.  Hence, fingerling transportation containers were aerated to ensure
regular supply of oxygen. As well, the fingerlings were transported at early hours of
the day to avoid fluctuation in temperature. A thermometer and ice blocks were used
to monitor and regulate the ambient water temperature. 

Introduction of fingerlings: Introducing fingerlings to the pond involves a change of
environment to the fish, which can be a major challenge. To overcome this challenge,
the fingerlings were collected in a bucket with the habitat water and then gradually
introduced into the pond water (i.e., allowing the pond water to mix with the habitat
water), allowing for about 10 to15 minutes of time to pass until the fingerlings
gradually swam away from the containers. 

7. Training in Fish Farming

This was carried out in the two communities with good participation (see Tables 15 and
16). A manual on fish farming was produced by COLIN, which served as a guide for the
training and was distributed to community members. The team went further than the
training by leaving a hard copy of the training manual with the village head for future
reference. The manual was simple and precise, and addressed many important concepts
in fish farming, concepts such as the meaning of fish farming, and its purpose and
requirements, and the feeding of the fish with locally available food. Other issues covered
were pond maintenance, harvesting of the adult fish, and how to keep "baby" fish for re-
stocking. The COLIN team, led by the Coordinator, visited communities and trained them
by demonstrating, step-by-step, the meaning and processes involved in fish farming. The
training set targets, which were to impart sufficient knowledge to the community
members on the subject matter, as well as proving that community members can practice
fish farming successfully. Local sources of food for the fish were explained. Questions
were entertained from community members. The major concern by community members
was the sustainability of the ponds. Some of their questions included: 

How do they keep baby fish for restocking after harvesting? 

How do they test water parameters before stocking?
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Plate 14 Fertilizer Application in
Akwa Esuk Eyamba

Plate 15 Fertilizer Application in
Esuk Idebe

Table 15 Participants in fish farming training in Akwa Esuk Eyamba

Name Gender
Chief J.E. Offiong M
(Village Head)
Chief Bassey Edet Oyo M
(Village Council Member)
Chief Effiom Edet M
(Village Head)
(Nkakat Eyamba)
Rev. Anthony O. Essien
(Community Liaison Office) M
Deaconess Ruth E. Okon F
(Women's Leader)  
Pastor E.E. Okon (Secretary) M
Bassey Essien Edet F
Elder Essien Offiong M
Ekpenyong Edet Bassey M
Adiaha Etim Edet F
Affiong Etia Edet F
Etido Asuquo F
Atia Asuquo Essien F
Felix Okon Essien M
Effiong Edet Bassey M
Nyong Essien Okon F
Edet Essien Okon M
Arit Essien Offiong F
Edet Asuquo Etim M
(Youth Leader)
Etia Edet Okon F
Ekpeyong Edet Etia M
Asuquo Etia Asuquo M
Caroline Ndemita F
Mayen Nyong Nya F
Arit William F
Effiong Etim Ekanem M

Name Gender
Ikwo Bassey Nyong F
Regina Nyong Asuquo F
Ekpeyong Offiong Obo M
Arit Etia Okon F
Ini Auquo Okon F
Joy Effiong Ekpeyong F
Victor Edet Essien M
Effiong Bassey Essien M
Bassy Edet Essien M
Glory Edet Essien F
Ita Edet Essien M
Comfort Edet Essien F
Monica Bassey Essien F
Ikwo Bassey Essien F
Offiong Bassey Essien M
Florence Ekpeyong Edet F
Nkoyo Edet Effiong F
Ikwo Offiong Obo F
Offiong Ekpyong Offiong M
Edet Ekpeyong Offiong M
Nkoyo Edem Effiom F
Mary Etim Edet F
Oboko Effiongedet M
Lawrence Effiong Edet M
Ede Bassey Edem M
Ikwo Offiong Essien F
Ekanem Effiong Sunday F
Okon Edet Umana M
Glory Okon Effiong F
Maurice Bassey Edet M

Total number of participants: 57  M=28; F=29

Table 16 Participants in fish farming training in Esuk Idebe

Names Gender
Ita Okon Effiom M
Effiom Nyong Okon M
Ekpenyong  Ene Okon F
Julia Essien Ette F
Bassey Okon Ekpe M
John Ita Okon M
Gloria Edet Effiong F
Bassey Okon Asuqou F
Chief Effiom Essien Ekpe M
Nya Okon Ekpe F
Ekaette Nya Okno F
Ikwo Essien Ekpe F
Umo Okon Ekpe M
Mary Effiom Essien F
Etim Edet Bassey M
Joseph Mondsy Akpan M

Names Gender
John Monday Akpan M
Edem Okon Eyo M
Edet Etim Offiong M
Effiom Effiom Okon M
Nkoyo Asuqou Ita F
Nda Asuqou Effiom F
Asuqou Effiom Essien M
Asuqou Ita Okon M
Effiom Ekpe Essien M
Esther Effiom Ekpe F
Effiong Effiom Essien M
David Ita Okon M
Ene Effiong Okon M
Etim Okon Ekpe M
Edet Okon Ekpe M
Ita Edem Okon M

Total number of participants: 32  M=21 ; F=11
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8. Preliminary Fish Harvesting

COLIN undertook a preliminary survey on the ponds to determine the size of the cultured
fish and if they were ready for harvesting. The pond was drained, which exposed the fish
and enabled close observation. Specimens were also collected and weighed. The
general conclusion amongst community members and COLIN was that the fish needed
more time to attain market size. Longer time is usually needed for fish to grow to table
size when extensive or semi-intensive feeding regimes are employed. Considering the
lifespan of this pilot project, these communities insisted that, since they own the project,
they should be allowed to harvest the ponds once the fish are market ready. It was finally
resolved that COLIN will continue to play observer and mentor roles.

9. Training in Fish Marketing

Marketing of fish was not initially in the work plan but became necessary after COLIN's
participation in a VSO (Voluntary Services Overseas) workshop. Fish marketing training
was done in the two project communities. A training manual was prepared using the VSO
research manual on fish farming as a guide. As these fishing communities already
engage in fish marketing, the main objective of the training was to educate the
community members on how to add value to their fish. This included linking market
women to big markets (especially in the Calabar metropolis), thereby reducing the
number of middle men. Marketing is used to identify the customer, to satisfy the
customer, and to keep the customers. The exercise was participatory and all participants
were encouraged to contribute their ideas freely.  

Fuel-efficient Wood Stoves 
The community and COLIN decided that introducing fuel-efficient stoves was a good
idea, and considered the options of either introducing fuel-efficient wood stoves at the
household level or introducing large fuel-efficient drying ovens for fish processing. The
fuel-efficient wood stoves at the household level were the adaptation option decided
upon because they serve a multi-purpose. Instead of drying only fish, the fuel-efficient
wood stove could serve all domestic cooking needs. This translated to greater fuel wood
conservation.  If COLIN was able to provide a fish-smoking kiln (or fish-drying oven),
another wood stove at the household would have been necessary. In every household,
there is a fisherman who depends on mangroves to dry the fish; therefore, providing each
household with a wood stove would go further in reducing the rate of fuel wood
exploitation. 

Training in Fuel-efficient Wood Stoves
Training on the wood stove was carried out in both project communities. Materials such
as metal bowls, angle iron, corrugated iron sheet binding wires, and quarter rods needed
for the demonstration were purchased and taken to the communities. This was in addition
to the locally sourced materials, which were wet clay (that served as cement), sand sun
blocks, and abandoned angle rods and bowls. During the training, COLIN engaged the
services of a consultant who demonstrated to the communities how to construct a fuel-
efficient wood stove. After the demonstration, the community members were then divided
into groups and days to facilitate easy participation and understanding. Each group was
supplied with the materials needed to construct a complete stove. To produce one
complete wood stove, the following materials are required:    

sand sun block (made from clay);

round bowl;

wet clay;

flat metal sheet;

half sheet zinc;

binding wire;

two pieces of angle iron; and 

four quarter rods about 1.5 feet each. 

Because this was a participatory exercise, every member in each of the groups was
involved in the entire process, beginning from laying the block to plastering the stove. At
least one stove was produced for each group. The participatory approach was adopted
to transfer the technology to the communities and to ensure that each household owned
a wood stove. COLIN also produced a construction manual on fuel-efficient wood stoves

Plate 16 Preliminary fish
harvesting training

Plate 17 Fish marketing training
at Akwa Esuk Eyamba

Plate 18 Fish marketing training
at Esuk Idebe
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and distributed it to participants. Eighty (80) households in each community benefited
from the technology transferred to them. The amount of fuel wood was found to be
greatly reduced: a bundle of firewood that serves a household for only two to three days
can now serve for up to two weeks or more, thereby helping to conserve the mangroves.

Table 17 Wood stove training participants in Akwa Esuk Eyamba

Names Gender
Chief J.E. Offiong M
(Village Head)
Chief Bassey Edet Oyo M
Chief Effiom Edet M
(Village Head)
(Nkakat Eyamba)
Rev. Anthony O. Essien  M
(Community Liaison 
Office) 
Deaconess Ruth E. Okon F
(Women's Leader)
Pastor E.E. Okon M
(Secretary) 
Bassey Essien Edet M
Elder Essien Offiong M
Ekpenyong Edet Bassey M
Adiaha Etim Edet M
Affiong Etia Edet M
Etido Asuquo F
Atia Asuquo Essien F
Felix Okon Essien F

Names Gender
Effiong Edet Bassey M
Nyong Essien Okon M
Edet Essien Okon M
Arit Essien Offiong F
Edet Asuquo Etim F
(Youth Leader)
Etia Edet Okon F
Ekpeyong Edet Etia M
Asuquo Etia Asuquo M
Caroline Ndemita F
Mayen Nyong Nya M
Arit William F
Effiong Etim Ekanem M
Ikwo Bassey Nyong F
Regina Nyong Asuquo F
Ekpeyong Offiong Obo M
Arit Etia Okon F
Ini Auquo Okon F

Total number of participants: 31 M=18; F= 13

Table 17 Wood stove training participants in Akwa Esuk Eyamba

Names Gender
Chief Etim Essien Ekpe M
Prince Sylvester  M
Okon Effiom
Eld. Myci Okon Ekpe F
Mr Effiom Nyong Okon M
Mr Eyo Okon Eyo M
Effiom Edet Eyo M
Joseph Emmanuel Eme M
Mr Asuquo Okon Ita F
Essien Essien Okon M
Umoh Okon Ekpe M
Ekpenyong Ene Okon M
Offoing Ene Okon M
Unyime Etim Paul F
Augusten (Equo) M
Essien Ekpe
Nda Asuquo Effiom M
Bassey Okon Asu (Mrs ) F
Mary Ofiong Esien F 
(Wife Of Village Head)
Nkokyo Asuquo Ita F
Eld Saviour Effiom M
Bassey Etta Ekpo M
Boniface Okon Ekpe M
John Ita Okon M

Names Gender
Madam Bassey Okon Ene F
Asain Edet Okon M
Mrs Eka-Ete Nya Okon F
Mrs Hellen Okon Deban F
Gloria Edet Effion F
Mercy Sunday Edoho F
Mageret Effion Okon F
Ikwo Effion Etim F
Eta-Eta Asuquo Ekpe M
Peter Etim Essien M
Blessing Sunday James F
Etim Okon M
Madam Atim Essien  F
Archubong 
Mr Essien Etim Ession M
Madam Mary Ekpenyong F
Asuquo Okon Etim M
Asuquo Nyong M
Effion Etim Effiom M
Edet Etim Offiong M
Asuquo Effiom M
Effiong Etim Effiom M
Atim Edet Umoh F

Total number of participants: 44 M=27; F=17
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Periodic monitoring and evaluation (M&E) was undertaken by the COLIN project
management team. During these M&E visits, valuable observations were made. One
such visit to the Esuk Idebe pond revealed that the dyke adjacent to the source of water
was weak due to the impact of floods and high tides. This led to the re-enforcement of
the dyke in order to withstand subsequent flooding incidents. The first M&E visit initiated
the netting of the ponds to reduce predation of the fishes and prevent loss of fish to
flooding. The second visit resulted to re-fertilization of the Akwa Esuk Eyamba fish pond,
and the weeding of the fish ponds at both project communities.

In addition to the advocacy meetings held at the community and local government levels,
COLIN conspicuously placed two sign posts about the project in each of the project
communities. Each project community was regularly reminded that the project was being
funded by the Canadian International Development Agency, (CIDA)with the Nigerian
Environmental Study/Action Team (NEST)as the Nigerian country-implementing
organization. In addition, COLIN made contact with the BNRCC media person covering
this region, Mr. Eniang Ndem of Cross River Broadcasting Corporation in Calabar, for
further publicity of the project. The intention of the outreach is to inform the general public
of the project and create awareness on climate change. The COLIN project team paid an
advocacy visit to the Chairperson of the Akpabuyo LGA; Akpabuyo is the LGA in which
the project communities are located. The Chairperson was personally in attendance at
the recent knowledge-sharing workshop held in Calabar. She was very encouraged with
the project and subsequently indicated her intention to replicate it in other communities
within her LGA. This will be pursued even after the lifespan of the BNRCC pilot project is
over.

Neighbouring communities have also indicated interest in fish farming. The COLIN project
team was informed of this interest by the project communities. Initially, these nearby
communities were jealous, but COLIN encouraged them by saying that when any other
opportunity arises, their communities would be remembered. In particular, there is a great
interest by the Esuk Mba community to own community fish ponds. 

To ensure that the benefits of the project would be self-sustaining without the constant
presence and inputs from COLIN, it was important to have in place a committee to
oversee the fish pond in each community. A fish farm committee was established to take
responsibility for the management of the ponds. Members of this committee were given
additional training to run the fish ponds successfully. COLIN has agreed, at the
communities' requests, to carry out the final harvesting of the ponds and to assist in re-
stocking the ponds. In this way, the project will still benefit initially from the occasional
assistance from COLIN: The communities have been assured of COLIN's technical
assistance in collaboration with the University of Calabar's Institute of Oceanography to
enable them to perfect the practice of fish farming. Individual members of the
communities who wish to establish personal fish ponds will also receive COLIN's
technical support. In addition, COLIN will link these communities with agricultural
development programmes in the state for any continued assistance.

At the Local Government level, the Chairperson of the Akpabuyo LGA made a
commitment to support the communities and to also extend the project to other
communities within the LGA.

At this stage of the project, even before impacts can be measured, there are some
lessons that have been learned that may be useful for future projects of this nature.

Project execution in communities requires a lot of good judgment, diplomacy, and
enough time to make sure the stakeholders completely understand the nature of a
pilot project. The most influential members of the communities attempted to hijack
the project. When this happened, some people withdrew from participating. Although
these are traditionally fishing communities, a project of this nature was the first of its
kind, which may explain why things did not go as smoothly as anticipated. Once
sensitized to the kind of project this was, the communities then developed a keen
interest in making it work. 

This community-based project designed to generate income had a high requirement
for good security, especially as the fish started growing to table size. In this case, the
communities provided security, but if COLIN were to repeat this kind of project, the

Monitoring and
Evaluation

Project
Visibility and
Outreach

Project
Sustainability

Lessons
Learned and
Reflections
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organization would prefer to engage paid security from the community in order to
minimize poaching.

The main success of the project is full awareness of climate change in the project
communities. With increased awareness, the willingness to change and adapt is now
greater than before.  

Another success of this project was the introduction of fuel-efficient wood stoves,
which have reduced the quantity of fuel wood used and reduced cooking time. The
wood stoves also ensure that there is less smoke inside the home, as the chimney
pipes the smoke from the burning wood outside. Utilizing less fuel wood has the
important benefits of reducing women's burden of fetching fuel wood, as well as
reducing pressure on the mangrove forests. An added and unplanned benefit is that
some community members now earn money from building fuel-efficient wood stoves.

Learning has occurred at the individual level within each community, at the household
level, at the Committee level, among the Village Heads, as well as in the Local
Government. For example, the Chairperson of Akpabuyo Local Government admitted
that she did not see a clear relationship between climate change and fish farming
until the COLIN project team paid her a visit and she attended a knowledge-sharing
workshop.  The idea of alternative livelihoods as a means to strengthen resilience in
the face of climate change impacts is a concept that is not immediately obvious to
many.

Based on COLIN's first-hand experience with this community-based adaptation pilot
project, there are a number of recommendations that could be made to policy-makers.

Rural and Agricultural Extension Services:

The new idea of community-based aquaculture should be encouraged. Fish farming
should be included in agricultural extension services.  

The agricultural development programmes (ADP) in Cross River State should pay
special attention to rural communities in rendering their services. Fishing
communities in particular should be linked with relevant government agencies that
can provide assistance. Information on what is available is seriously lacking in these
communities.

Fisheries:

Fisheries policy should encourage community-based fish-farming practices.
Knowledge from fisheries research on declining wild fish catches should be
disseminated to fishing communities to encourage them embrace fish farming.

Rural Energy:

Fuel-efficient wood stoves could eventually be replaced with non-wood energy
sources. This will act to remove the pressure on the threatened mangrove forests in
Cross River State.

Roads and Bridges:

Although not an aspect of COLIN's work, the roads to the communities are almost
inaccessible at times and need urgent attention.

Rural Livelihoods and Marketing:

Rural communities should be linked to profitable markets for their products. In the
two project communities, the traditional method of trade by barter still occurs. Their
goods are therefore very much underpriced.

Rural Industries and Rural Finance and Commerce: 

Sourcing of finance for investment is almost impossible for these communities. Micro-
credit and banks should devise ways to assist communities and individual members.

Forests and Forest Management:

Mangrove restoration and re-forestation should form part of tree planting and forest
management efforts by the relevant agencies. Communities should be a part of this
process.

Recommendations
to Policy-makers
and Government
Program Staff
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Wildlife and Biodiversity:

Community involvement should be encouraged in state conservation efforts and
there should be more awareness raising about the importance and benefits of
conservation.

State and Other Radio Organizations and Stations:

Climate change awareness should be given priority in order to educate the public.
Translations should also be used to ensure that rural audience can access the
information as well.

Women's Affairs:

Rural women are desperately under-reached with programmes offered by this agency
and need more targeted programmes.
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Assessment of
Achievements 

Based on the workplan prepared by COLIN for this pilot project, the organization is
satisfied that all activities have been successfully implemented.

Table 19 Assessment/Rating of Achievements relative to work plan

Proposed activities Target Achievement Rating (%)Project objectives

1. To create/strengthen
awareness of coastal
communities on climate
change

1.1  Advocacy/ visits to
Ministry of Environment,
Forestry Commission, & LGA
Chairperson

1.2  Conduct community
situation/needs assessment

6 visits with at least 2 to 1
stakeholder 

5 advocacy visits: 1 to Forestry
Commission, 2 each to Ministry of
Environment & Akpabuyo LGA
Headquarters

285 participants (80 men, 122
women, & 83 youth) in Akwa Esuk
Eyamba & 189 participants (55
men, 83 women & 51 youth) in
Esuk Idebe

Copies of the report submitted

70%

1.3  Preparation /submission
of project inception report 

1.4  Production of posters &
training manuals

700 copies of posters each & 60
copies each of training manuals
distributed to each community

120 copies produced & distributed

2.2 Training on local fish feeds

Sensitization visits  to the
project communities

4.1 Training on wood stove-
making

2. To introduce fish
farming to coastal
communities as an
adaptation to climate
change impacts

100%

100%

100%

100%

40%

80%

100%

4 meetings held: 2 for each
community

1,400 copies of posters & 120
copies of training manuals

2.1  To train about 800
community members on fish
farming

40 copies of manual on
composition formulation &
production of local fish feeds (200
participants anticipated from each
community)

300 fisher folks

240 copies of training manuals 

300 households

40 copies of manual on
composition formulation &
production of local fish feeds
produced & distributed

65 participants (50 men & 15 youth)
in Akwa Esuk Eyamba & 59
participants (35 men & 24 youth) in
Esuk Idebe

4.2 Production & distribution
of fuel- efficient wood stoves
for households

2 hard copies & 1 soft copy

120 copies of fish farming training
manuals (200 participants
anticipated from each community)

3. To reduce dependence
on wild-capture fish by
coastal communities

4. To reduce the
deforestation of
mangroves caused by
fuel wood exploitation by
introducing fuel- efficient
wood stoves

305 participants (80 men, 137
women, & 88 youth) in Akwa Esuk
Eyamba & 169 participants (45
men, 83 women, & 41 youth) in
Esuk Idebe

100%

COLIN will continue with community development engagements. For the pilot project
communities, COLIN will continue to play a mentoring role by providing the communities
with technical support, especially in re-stocking the ponds.

Project Finances
Total amount approved and provided to COLIN: Naira 4,109,800.

Report prepared by:
1. Dr. Francis M. Nwosu (COLIN Coordinator)

2. Mr. Edet Akpan (COLIN Assistant Coordinator)

3. Mr. Godwin Otogo (COLIN  Project Officer)

4. Mrs. Caroline Umagu (COLIN Finance Officer)

Next Steps

1. To create/strengthen awareness of coastal communities on climate change

2. To introduce fish farming to coastal communities as an adaptation to climate change impacts

3. To reduce dependence on wild- capture fish by coastal communities

4. To reduce the deforestation of mangroves caused by fuel wood exploitation by introducing fuel-efficient wood stoves
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The communities around the periphery of Cross River National Park are almost entirely
dependent on the rainforest for their livelihoods. The Centre for Education, Research &
Conservation of Primates and Nature (CERCOPAN) has worked with the community of Iko
Esai for over 15 years and focused on bringing into use sustainable forest management
practices for the sake of conserving wildlife populations. The importance of forest
conservation has become even more important in the context of climate change, since
mismanagement of natural resources increases vulnerability to climate change impacts. 

CERCOPAN's strategy in this project was to use alternative livelihood options as a climate
change adaptation strategy for Iko Esai and its neighbouring village Agoi Ibami. This is
based on the belief that reducing poverty can be achieved through diversification,
improved farming systems, and sustainable management, while simultaneously
improving natural resources. The livelihoods options (i.e., diversification) were
complemented by Farmer Field Schools in improving cocoa yields, and enhancements to
the existing Land Use Management Plan, together with a programme for fuel-efficient
wood stoves (both contributing to sustainability). The project took place over 18 months
with a budget of N3.9 million. 

Vulnerability and community needs assessments were completed using the social
analysis systems (SAS) tools. The population of Iko Esai was estimated to be 4,620
through a household survey. The larger population of Agoi Ibami was estimated at around
9,000. Regarding economic activities, a much greater proportion of women (83.6% in Iko
Esai) have livelihoods that rely on natural resources (and are therefore susceptible to
climate change impacts) than is the case for men (48.4% in Iko Esai). 

The communities finally settled on livelihood options that included beekeeping, baking,
poultry farming, pig farming, and snail farming. In total, 183 females and 52 males
participated in the Building Nigeria's Response to Climate Change (BNRCC) project
implementation. Over 220 formal and informal meetings were held addressing climate
change awareness, needs assessment, livelihood choices, and livelihood
implementation. 

As the project progressed, many opportunities were taken to expand the scope for
greater impact.  For example, high-quality climate change awareness boards were
produced for two education centres, while a climate change curriculum expanded to a
full, nine-lecture Introduction to Climate Change series for the University of Calabar.

At the end of the project, climate change awareness was assessed as improved by
greater than 150%, with over 900 individuals affected. An additional land area of 24% in
Iko Esai's community forest was brought under active management within the Land Use
Management Plan for sustainable use. Standards of living were assessed by the
participants as having improved by greater than 48%.  More than 90% of the women
trained had built or were in the process of building fuel-efficient wood stoves at the time
of the assessment.

Applications for grant funding from new sources made during the term of the project were
successful and will sustain the primary activities of this work for a further 24 months. A
proposed REDD+ pilot project1 centred on community forests that include that of Iko
Esai offers hope for even longer-term sustainability.

Executive
Summary

1REDD+ stands for reduced emissions through deforestation and degradation, the "plus" referring to the
additional elements of reforestation and afforestation.



194

BNRCC Building Nigeria's Response to Climate Change 

CBO Community-based organizations

CCDC Community Conservation and Development Committee

CCM Community Conservation Manager

CERCOPAN Centre for Education, Research & Conservation of Primates and Nature 

CLEO Community Liaison and Education Officer 

CLUMP Community Land Use Management Plan

IFAD International Fund for Agricultural Development

IPCC Intergovernmental Panel on Climate Change

LGA Local Government Area

NEST Nigerian Environmental Study/Action Team

NGO Non-governmental organization

NTFP Non-timber forest products

REDD+ Reduced emissions through deforestation and degradation + 
reforestation and afforestation

SAS Social Analysis Systems

List of
Acronyms 
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Brief History of the Project
The Centre for Education, Research & Conservation of Primates and Nature
(CERCOPAN) operates in Cross River State, southeast Nigeria. It is headquartered in the
state capital, Calabar, with a field location at Rhoko in the community forest of Iko Esai,
90 km further north and a three-hour drive by road from Calabar, requiring a four-wheel
drive in the rainy season.

Background

CERCOPAN has 15 years of partnership experience and success, and results from
working with the community of Iko Esai (Akampka Local Government Area, Cross River
State). CERCOPAN also has offices and accommodation in both the community forest
and in the centre of the community, which facilitates project implementation. CERCOPAN
has been approached by neighbouring Agoi Ibami (Yakurr Local Government Area [LGA],
Cross River State) regarding expanding projects to the village for a number of years; Agoi
Ibami (often shortened to "Agoi") is easily accessible from CERCOPAN's Iko Esai base.
Both Iko Esai and Agoi Ibami communities are almost entirely dependent upon the
forests for their livelihoods, which make them highly susceptible to the potentially
devastating impacts of climate change (see rationale in section 4). CERCOPAN's existing
commitment to Iko Esai, and desire to become more involved with Agoi Ibami, includes
the intent to help both communities improve the use of their natural resources. This made
for a natural link to the BNRCC project.

Figure 1 Location of Agoi Ibami and Iko Esai
communities within Nigeria

Figure 2 Location of Agoi Ibami and Iko
Esai communities relative to Cross River
National Park and surrounding villages
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Justification of Project 
Climate change is possibly the greatest environmental challenge facing humankind today.
The United Nations Intergovernmental Panel on Climate Change (IPCC) forecast a global
average temperature rise of 1.4 oC to 5.8oC by the year 2100 (IPCC, 2001). Such
temperature increases will bring enormous and varied changes in weather patterns,
ocean currents, regularity of natural habitats (and thus biodiversity), and sea level,
resulting in increased or decreased levels of rain, floods, landslides, drought, and famine
(depending on the region). The effects will be felt disproportionately by poor countries
and by the poorer communities within these countries. The poor are disproportionately
vulnerable, given that the ability to adapt and cope with environmental disasters depends
upon economic resources, infrastructure, technology, and social safety nets (IPCC, 1996). 

The population of Nigeria currently stands at greater than 140 million, with a growth rate
of approximately 3.2% per year, which is projected to increase two-fold to 289 million by
2050 (United Nations, 2005). While the country is the world's sixth largest producer of oil,
the wealth accrued has not prevented it from being one of the poorest countries on the
planet (United Nations Development Programme [UNDP], 2006). Indeed, approximately
70% of the population subsists on less than $1 a day, and Nigeria is ranked 158 of 177
on the human development index (UNDP, 2006). Such levels of poverty and
overpopulation have placed considerable strain upon Nigeria's natural resources. 

A wealth of evidence suggests that the mismanagement of natural resources increases
vulnerability to disaster and therefore to the potential impacts of climate change.
Enhanced environmental management and targeted conservation of natural buffer
systems such as forests can provide "no-regrets'' climate adaptation strategies
(Abramovitz et al., 2001). "No-regrets" measures are those means of reducing vulnerability
where the non-climate change-related benefits exceed the cost of implementation. As
protecting natural habitat also has the added benefit of helping to mitigate climate
change, conservation measures are a very attractive option compared to other adaptation
strategies (Abramovitz et al., 2001).

In rainforest communities of Cross River State, 84.1% of the population has an annual
income of less than N35,000 and lacks adequate infrastructural facilities such as potable
water, electricity, and good roads. The vast majority of the population still rely on the
forests for traditional medicine for their health care. About 65% are small-scale
subsistence farmers, dependent upon rain-fed swidden agriculture (often called slash
and burn or shifting agriculture) (Eja, 2006). With high population levels, this farming
system tends to both progressively destroy the forest resource base, making agricultural
output (and therefore livelihoods) particularly sensitive to changes in rainfall and climate
(Eleri, 2007).  Hunting, small-scale logging, and the collection of non-timber forest
products (NTFPs) are also economically important in these communities. Indeed, poorer
households may rely on NTFP's for up to 70% of household income. Even the marginally
more affluent households that rely on farming depend upon forest products as a buffer
during the rainy season, when the crops are growing and there is little produce for sale.
This reliance upon natural resources has led to overexploitation, which has exacerbated
poverty at the community level, increased vulnerability to diseases such as HIV/AIDS, and
led to dwindling supplies of timber, fresh water, NTFPs, and bush meat. 

The seasonal pattern of rainfall in Cross River State has already changed, which has led
to uncertainty of when to start planting crops, the timing of which is linked to the early
rains. If the timing of planting is off, there is inadequate rain for seedlings, resulting in
poor yields (personal Communication, Cross River State communities). Although IPCC
projections suggest that rainfall in southern Nigeria will increase (Abiodun, Salami &
Tadross, 2011; IPCC, 2001), the simultaneous increase in temperature may increase
evaporation and potential evapo-transpiration, leading to a tendency towards droughts.
Indeed, recent studies indicate a 10% to 25% decrease in precipitation in southern
Nigeria since the beginning of the century. If this trend continues, rainfall in the humid
regions of southern Nigeria may be about 50% to 80% of the 1900 values by 2100
(Adejuwon, 2004). Such periods of drought will have a drastic impact upon agricultural
output in the region, particularly if there is no forest remaining to act as a buffer during
times of food crisis.

Scope of the Project, the Actual Project
The project included the inhabitants of two villages, Iko Esai and Agoi, located in the
rainforests of Cross River State. Project activities included an awareness programme on
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climate change and on the need for improved resource management of the communities'
forests. Subsequent interventions focused on enhanced land use management by the
community of Iko Esai, the introduction of fuel-efficient wood stoves, and a number of
alternative livelihood projects to increase food security, income, and livelihood diversity,
while reducing pressure on the local natural resource base and reducing the vulnerability
of the communities. The project took place over 18 months, with a budget of N3.9 million.
The project included monitoring, evaluation, and reporting. 

The Population of the Community
In February 2010, the Community Conservation Manager (CCM) and the Community
Liaison and Education Officer (CLEO) conducted a full household survey of Iko Esai to
get a baseline number for the population. The last official census of Iko Esai was
undertaken in 2008 and it is clear that there have been significant changes over the past
two years regarding numbers of households and their composition. 

In 2008, 675 households were identified in Iko Esai. In the new surveys, 824 households
were identified, corresponding to an increase of 149 households in a two-year period. Of
these, 216 (26.2%) are female headed. The total population of Iko Esai is 4,620, of which
2,053 or 44% are children below the age of 15. The average household size is 5.5 people
and the average number of children is 3.8 per household. Due to the fact that only the
head of each household was interviewed, the absolute number of men and women could
not be obtained. However, as an indicator, the number of male children is 1,755 versus
1,602 female children.

The precise population numbers for Agoi Ibami are not known, and conducting a census
in this much larger community was beyond the scope of this project. When residents in
Agoi were asked about the population figure, they estimated it to be approximately 9,000. 

A first level of analysis for the household survey data brought out an important distinction,
showing the higher vulnerability of women to climate change due to the nature of their
livelihoods. The number of household heads who agreed to provide information on their
economic activity was 356 (252 men and 104 women). The economic activities that rely
mostly on natural resources can be summarized into four categories: hunting, farming,
collection of NTFPs, and a combination of hunting and farming. Among the 356 people
willing to provide information, 122 men (48.4% of the total men) and 87 women (83.6%)
indicated their participation in these economic activities.

The following figure presents the breakdown, by gender, of the heads of households
interviewed in Iko Esai whose principal economic activity is based on natural resources
exploitation. It is evident that farming is an important source of income for the women
and, as expected, hunting is practiced only by men.
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Figure 3 Head of Household livelihoods in Iko Esai, by gender



The objectives of the project in Iko Esai and Agoi Ibami were to:

Improve the level of awareness on the impacts of climate change of the rural poor in
two communities in the rainforest ecozone by 30% by the end of the project year.

Create awareness for responsible rainforest resource utilization and protection.

Improve the environmental management capacity of communities to provide a natural
buffer to climate change by 25% by the end of the project year. 

Raise standards of living by 10% through the implementation of sustainable
alternative livelihood projects in the two communities by the end of the project year.

Demonstrate the use of fuel-efficient wood-stoves to reduce destruction of the natural
resource base. 

Vulnerability and Community Needs Assessment Methods
In Iko Esai, the start date of the project was August 25, 2009. Following a training
workshop on Social Analysis Systems (SAS) tools, organized by NEST/BNRCC, a range
of the most appropriate of these tools were selected for vulnerability analysis and a needs
assessment. The methods used are shown in Table 1:

Objectives of
the Project

Methodology

Activity Land Use Plan
Development

Participatory focus
group discussions

Vulnerability 
Analysis

Focus group
discussions,
stakeholder
configuration analysis &
rainbow diagram
exercise, Timeline/
Force-field,
participatory community
hazard maps

Needs 
Analysis

Informal discussions &
key informant
interviews,option
domainpairwise
ranking,household
surveys

Tools Used

Table 1  Tools used for sensitivity analysis and needs assessment

The following set of guided questions regarding observed evidence of climate change, its
effect on livelihoods, and the local populations adaptive measures (e.g., how men adapt
differently to women) were used during focus group discussions and key informant
interviews.

Table 2  Guided questions used during discussions and interviews

Information Required Tools 

1. Demographic information
What is the population of the community? Household survey
What is the major occupation of the people? FGD/key informant interviews
How is the occupation listed above dependent on climate? FGD/key informant interviews 

2. Climate change knowledge/evidence
Have you been experiencing changes in weather FGD/key informant interviews
conditions in your community over the last 15-20 years?
Identify those key climate change events in your Timeline/Force-field
community within this period.

3. Risks/impacts
How does climate change impact on:
Livelihoods (crop yield, availability of forest products, 
water resources. etc.)
Your local physical environment
Health status/incidences of diseases (what are the health- 
related problems attributed to climate change)?
Water supply (seasonality of streams, etc.)
Livestock-rearing
Flooding
Wind
Land erosion/coastal erosion
Biodiversity loss
Farming practices

FGD
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Information Required Tools 

Current vulnerabilities/gender considerations
How are various stakeholders affected by climate change differently? i.e.:

Men
Women
Forest gatherers
Firewood sellers
Other crop farmers
Hunters 
Fishermen
Traders on natural resources, etc.

4. Adaptive capacity
What is the current adaptive capacity at the community level? FGD
How have people in the community adapted to climate  FGD/key informant interviews
change events in the past?

5. Hazard assessment
List the prevailing climate change hazards in your community. Brainstorming/FGD
Locate these hazard areas on your community sketch map. Community/hazard mapping

199

FGD/
rainbow 
diagram 
exercise

FGD = focus group discussions.

Key Informant Interviews 

These were used during both situational analysis and needs assessments to determine
what livelihood activities had been practised in Iko Esai in the past, particularly those
identified as preferred practices during the needs assessment. This helped to identify
areas that could cause problems due to past failure stemming from internal village
difficulties and clashes. It also identified people who had experience practising the
targeted livelihood activities and could therefore be potentially useful sources of
information and advice.

Stakeholder Analysis using the Rainbow Diagram 

This exercise was undertaken to identify stakeholder groups active within both villages. It
was also done to determine the level of impact that climate change may have on each
group and how much power those groups have to influence decision-making processes
that could alleviate challenges. Initially, the communities were asked to name key
stakeholders within each of the villages. The names were subsequently written onto
cards. On a large piece of paper, the facilitator then drew a large semi-circle, with two
additional semicircles inside, and then divided the semicircles into three equal parts. On
the left side, under the direction of the community members, the facilitator placed the
cards of those stakeholders identified that had little influence in the middle those who had
medium influence, placing those with high influence on the right. Similarly, the facilitator
was able to further arrange these stakeholders according to the level of impact they
would be subjected to by climate change. In the outer layer of the semi circles we placed
those little affected; in the middle layer those medium affected; and in the bottom layer
those most affected. In this way we were able to analyse the vulnerability of various
stakeholder groups within the communities. Those that described as being most affected
by climate change but with little influence within the community can be considered
amongst the most vulnerable.

Timeline/Force-field

This exercise was used to build up an historical picture of environmental changes and
challenges as experienced by community members. It also highlighted the variety of
problems and coping/adaptation strategies which have been employed in the past. A
horizontal line was drawn on a sheet of paper and the community members were asked
to put forward important problems in the community's history and to identify the years in
which they occurred. Community members were then asked to identify the impacts of the
problem and the solution /response to the problem. The results for Iko Esai are
summarized in Table 3. 

Rainbow analysis diagram for
Agoi Ibami
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Table 3 Timeline analysis in Iko Esai*

Year Event Impacts Solution/Response

Health education program on
hygiene & water boiling
practices (A)
State Government &
CERCOPAN organized
immunization campaign (C)
CERCOPAN vet vaccinated
domestic animals (C)
Village inspected toilet sites &
garri fryers. Moved these away
from water sources (A)

Neighbouring village chiefs
mobilized communities to repair
bridge when government did
not respond (C)
CBO formed in neighbouring
village to attract European
Union funding for concrete
bridge (completed in 2006) (A)
Some farmers avoided clearing
riverside sites for farming the
next year (A)

National Park assisted to repair
school roof & build new
classrooms (C)
House roofs repaired (C)
Some house roofs reduced in
size due to cost (C)
Farmers ordered to clear roads
leading to their farms (C)
Damaged crops sold
immediately if mature enough to
do so (C)

Mango seed prices raised (C)
Dead livestock sold for low
prices & money invested in
younger/smaller animals (C)

Late planting of cassava & other
crops (A)
Greater exploitation of NTFPs
(C) (A)
Increased hunting (C)
More trapping (C) 
More trading/opening of shops
(A)

People stop relying on the
traditional set dates for farming
activities (A)
Use of different planting times
(but still experienced lower
yields) (A)
NTFP gathering increased (C)
Late planting of crops adopted
(A)
Hunting increased (C)

Deaths of over 100
children;deaths of
livestock (sheep and
goats).

Bridge destroyed;
roads blocked; riverside
farmers lost crops;
many wild animals
drowned.

School roof lost;
damage to houses &
property; roads blocked
by trees; farms
damaged; crops
destroyed.

House roofs blown
off;livestock killed;
immature mango fruits
blown down.

Less bush mango; crop
failure; no pear avocado
harvest; no bitter kola
nut; people unable to
clear farms.

Early planted crops
failed.

Cholera and
measles epidemic

Heavy flooding

Strong wind storm

Strong wind storm

Loss of seasonal
patterns

Drought

2005

2003

2003

1998

From
1995/
1997
until
2009

1990

* (A)= adaptation strategy; (C) = coping strategy; NTFPs = non-timber forest products.

Timeline analysis for Iko Esai
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Community Hazard Mapping Exercises 

These were carried out by separate groups of men and women in both communities. The
participants were given permanent markers and a large piece of transparent plastic. They
were asked to draw the boundary of their communities and to map natural features (e.g.,
rivers, forests, etc.) and human-made physical features (houses, roads, schools, farms,
etc.), with recent changes to the landscape indicated. The community members were
then asked to highlight areas prone to natural hazards – such as erosion, drought,
siltation, and salt-water intrusion – and human impacts (such as deforestation, and over-
grazing).

Option Domain Tool 

This was used to identify the major needs of the communities as options. The facilitator
initially explained the nature of the project and the fact that he hoped to identify the
specific needs of the community in order to help its members adapt to climate change.
Needs options were each discussed and written on cards, with a description of each
option on the reverse. A list of key characteristics were then discussed and listed on a flip
chart. The needs options were then scored in order of each of the identified
characteristics (e.g., benefit to the most vulnerable members of the community, ease to
undertake, etc.); scores for each individual characteristic were then discussed until the
groups reached a consensus.  

Pairwise Ranking

This was used to identify preferred options in a needs assessment, when compared
against other identified options. A matrix of possible adaptation options was drawn, and
members of both communities were asked to choose from a pair of options and then
explain why one option was selected over the other. The number of occasions on which
an individual option was chosen was then summed to produce an overall ranking.
Alternative livelihoods options were the most popular options chosen.  

Household Interviews 

In 2009 and 2010, household survey data were obtained in Iko Esai by questioning the
heads of each household as they arrived to receive their annual Christmas gift from
CERCOPAN (a bag of rice and salt is distributed to the head of every household annually
from CERCOPAN funds, not BNRCC project funds). This ensured sufficient incentive for
accurate data on all households to be collected. Mike Ekpe, the CLEO, set up a data
collection and gift distribution point in the centre of the marketplace and spent one month
ensuring everyone was able to attend.

The following data were collected from each household:

Name of head of household and gender

Which family they belong to 

Total number of people living in household

Total number of children 

Number of children under 15 

Number of children above 15 

Number of males 

Number of females

Which sub-village they live in. 

An update and confirmation of identities of the household heads as well as
complementary information on education level, monthly income, and economic activities
was undertaken by the CERCOPAN CLEO over the following month. 

An example of how the household database was relevant to the needs analysis is in the
comparison of male versus female income. Among the 824 household heads who were
interviewed, 335 agreed to provide information on their monthly income. The average
monthly income in 2010 in Iko Esai was N11,337, with a minimum of N1,000 (farmers and
NTFP- gatherers) and a maximum of N75,000 (teachers). Among the women who are
household heads, the average monthly income in 2010 was N4,693. In comparison, the
average monthly income in 2010 among the men who are heads of households was
N14,205 Naira (see Figure 4). 

Community hazard mapping
exercise in Agoi

Household interviews
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Figure 4 Mean and standard deviation of the monthly income of men and women heads of household (circles
show mean income; error bars show plus and minus one standard deviation on monthly income)

Activities Undertaken according to the Objectives and Sectors:
Planned/Unplanned
Following the implementation of the SAS tools and the analysis of the household survey
database, informal discussions and interviews were held to determine the feasibility of
activities listed as "Needs" by the communities and to finalize the selection of activities.
The discussions involved all relevant groups at the community level, including men,
women, chiefs/elders, and resource user groups (RUGs).



Table 4 Activities undertaken in support of the objectives

Objective Activities Planned/ 
Unplanned

A1. Climate change awareness forums

A2. Climate change education boards in Calabar and Rhoko. Funds
under grants from Cleveland Metroparks Zoo and the International
Primatological Society were available for producing environmental
education interpretation boards to be exhibited permanently in
CERCOPAN's Rhoko and Calabar Education Centres. Approximately
100 boards being designed and printed; CERCOPAN incorporated a
section on climate change, thus extending the awareness materials to
the 20,000 visitors received annually.

A3. Education awareness materials produced and delivered by BNRCC
were distributed in communities and displayed in Calabar and Rhoko
education centres. 

A4. Production of Introduction to Climate Change Curriculum. The final
document was the complete text for a series of nine integrated lectures,
rather than just the contents listing of a curriculum, as originally
envisaged. CERCOPAN felt this to be an important task to undertake
due to the urgent need to have a large number of key influencers
thoroughly and accurately briefed in the fundamentals of climate
change to enable them to conduct awareness training in communities.

A5. Ad hoc climate change awareness conducted with community
visitors to CERCOPAN participating in externally funded activities (visits
from: hunters groups from Owai, Ekperem, Iko Esai, and Agoi Ibami;
school groups from Owai, Ekperem, Iko Esai, and Agoi Ibami; and
students from University of Calabar and Cross River University of
Technology).

As per A1, A2, and A5 above, conducted simultaneously.  In addition,
responsible rainforest utilization and protection awareness has been
promoted by the Cross River State Government and given to Iko Esai
community forests selected as a REDD + pilot project. This has led to
a number of relevant forums and stakeholder meetings where natural
resource conservation has been discussed.

A1. Training of community members in surveillance. 

A2. Further development of management plan (plotting on ground,
ground-truthing, and setting up of framework to locate new farms). 

A3. Further training of Project Management Committee. The Committee
received training on project monitoring, implementation, and
fundraising, and have subsequently applied for and received 2 external
grants. 

A1. Implementation of pig farming, beekeeping, snail farming, baking
training, cocoa farming training, and chicken farming for egg
production. 

A2. Additional livelihoods provided by other grants.

A3. Expansion of CERCOPAN activities in Iko Esai and Agoi has led to
more employment and spending within these communities. 

A1. Fuel wood-stove training and subsequent step-down approach.

A2. Production of fuel-efficient wood stoves. Originally the expenditure
was to be spent on information leaflets and demonstrations only.  

1. To improve the level of
awareness of the impacts of
climate change by 30% by
end of project year in a
sample of the rural poor in
two communities in the
rainforest ecozone

2. To create awareness for
responsible rainforest
resource utilization &
protection

3. To improve the
environmental management
capacity of communities to
provide a natural buffer to
climate change by 25% by
end of project year

5. To demonstrate the use of
fuel-efficient wood stoves in
rainforest zones to reduce
destruction of the natural
resource base

4. To raise standards of living
in 2 target communities by
10% by end of project via
the implementation of
sustainable alternative
livelihoods projects 

Planned

Added to scope

Added to scope

Planned but
expanded in scope

Added to scope

Planned

Added to scope

Planned

Planned

Added to scope

Planned

Unplanned within
BNRCC

Unplanned within
BNRCC

Planned

Added to scope

Added to scope
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BNRCC = Building Nigeria's Response to Climate Change; CERCOPAN = Centre for Education, Research & Conservation of Primates and Nature.

Reasons for the Approach
The overall approach of using alternative livelihood options as a climate change
adaptation strategy is based on the belief that reducing household poverty and improving
natural resources is achievable through sustainable management of environmental
assets, diversification, and improving farming systems (see for example Scherr, 2000). A
combination of the experience gained from over ten years of working in these
communities, the rationale listed under the "Justification" section above, the results of



lengthy and comprehensive sensitivity analysis, and needs assessments dictated the
approach adopted. Programme advice from BNRCC was given on the specifics of the
approach, which included revisions to the Land Use Management Plan, the use of fuel-
efficient wood stoves, and Farmer Field Schools (for cocoa), in addition to the alternative
livelihoods schemes selected.

Involvement of the Communities 
Community members were involved at all levels due to the participatory approach
adopted (see needs assessment methodology) – from initial needs assessment to project
planning, implementation, and major decision-making. In Agoi, the individual chairmen
and women of the youth, hunters', and women's groups directly assisted the CCM to
gather the stakeholder groups for the needs assessments and to identify the vulnerable
groups. In both communities, the larger groups tended to organize themselves internally
(with the aid of their executive councils) to determine which people would participate and
in which activity. It was explained to them that the BNRCC project was a pilot project and
therefore only a limited number of people would be able to take part due to financial
constraints.  In Iko Esai, there is no organized or official group of hunters; however, the
chief hunter (Peter Abakum) is widely respected and viewed as a leader by the others.
Meetings and group organizations were therefore facilitated by him or his assistant.  

Community-level Communications - Meetings and Publicity
Town criers were used to announce workshops (bee-keeping, wood stove) and larger
meetings (initial women's group meeting, cocoa farmers meetings, hunters' group
meetings). A summary of the meetings held are shown in Table 5.

Iko Esai Agoi Ibami 

Table 5 List of meetings undertaken in the two communities

# of 
meetings

# of 
meetings

Climate sensitization 3
Needs assessment 4
Women's group 1a (beehives) 12
Women's group 1b (beehives) 10
Women's group 2 (baking) 7
Women's group 3 (poultry) 17
Hunter's group (cocoa) 5
Youth group (piggery) 24
Wood stoves 6
CLUMP 3

Climate sensitization 4
Needs assessment 4
Piggery groups (informal meetings) 49
Baking group 15
Poultry 38
Snail group 19
Cocoa farming group 4
Wood stoves 5

CLUMP = Community Land Use Management Plan.

Due to the permanent location of CERCOPAN's CCM in Iko Esai, less formal meetings
were required there, as many of the project's participants lived in close range to the CCM
and thus were seen on a daily basis. This meant monitoring was often done ad lib and
meetings were only called together for full group discussions.

Agoi Ibami, however, required at least weekly visits, which were conducted on market day
when most people were in the village and not on the farm, so that participating groups
could meet together with the CCM. As can be seen by the tables, activities involving
animals required more intensive monitoring and time investment by both the participants
and the managing organization. 

Gender Participation
In total, 183 females and 52 males participated in the BNRCC project. In Iko Esai, a total
of 21 men and 78 women participated. Seven women participated in the fuel-efficient
wood stove training and an alternative livelihood project, and 25 women participated in a
livelihood project only. No men participated in fuel-wood stove training, as cooking is
considered a woman's activity and therefore improved methods for cooking were not of
interest to the male population. 
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In Agoi Ibami, 31 men and 105 women participated in the project; 10 women participated
in wood stove training and a livelihood project, while 25 women participated only in
livelihood projects. As was the case in Iko Esai, men did not participate in fuel-wood
stove training. In total, for both communities combined, 50 women and 52 men were
involved in alternative sustainable livelihoods training.

Figure 5 Gender distribution of project involvement in Iko Esai

Figure 6 Gender distribution of project involvement in Agoi Ibami

Role of CERCOPAN, Community Organizations, Groups, and Officials 
in Community-based Projects
The BNRCC project was one of many projects in the communities, some of which were
ongoing at the time of the inception of the BNRCC project. Those organizations and
groups involved in community development projects are:

CERCOPAN: Raised funds, coordinated projects, facilitated training, undertook
evaluation and monitoring, reported on projects, raised awareness, and facilitated needs
assessments and sensitivity analysis. 

Concern Universal: Provided snail farming training to the CCM, who then stepped down
training to community members in Agoi.

Council for Renewable Energy role: The National Programme Director for the Council
for Renewable Energy, Mr. Ugah Godwin, provided fuel-efficient wood stove training to
the CCM, which then stepped down training to community members in Iko Esai and Agoi.

Iko Esai men

Iko Esai women



IITA (International Institute of Tropical Agriculture): IITA provided Farmer Field School
cocoa training for one member of the Iko Esai community and one member of the Agoi
Ibami community. These people then stepped down training within their communities.  

Community organizations: A local non-governmental organization (NGO) in Agoi and
community-based organizations (CBOs) in Iko Esai took part in project monitoring and
evaluation in both communities. In Iko Esai, the Community Conservation and
Development Committee (CCDC) was involved in the needs assessment, community
analysis, and awareness raising, as well as the development of the Community Land Use
Management Plan (CLUMP) and farm mapping.  

Officials, groups and individual's roles: Organized groups facilitated meetings,
registered as cooperatives, contributed materials and labour for projects.

IFAD (International Fund for Agricultural Development): In 2007, an IFAD project was
initiated in Agoi to improve farming methods and protein availability in the community.
Unfortunately, Yakurr LGA was unwilling to provide the counterpart funding required to
carry the project beyond the initial stage of group formation. The chairman of the group
approached CERCOPAN in August 2010, requesting assistance to continue the project
by providing the training and tools necessary to establish snail farming in Agoi Ibami. The
CCM built upon the initial initiative. 

NEST: NEST provided support, as well as monitoring and evaluation of the projects that
were funded by BNRCC. All project reporting (including financial reporting) went to
NEST/BNRCC.

Performance Indicators used for Each Objective

1.  To improve the level of awareness of the impacts of climate change by 30% by
end of project year in a sample of the rural poor in two communities in the
rainforest ecozone:

Questionnaires comparing baseline results to results with and without exposure to
climate change awareness  

2. To create awareness for responsible rainforest resource utilization and protection:
Number of individuals reached by methods that emphasize the issue that climate
change requires responsible resource utilization
Percentage of participants in adaptation programmes from key interest groups due
to recognition of the necessity

3. To improve the environmental management capacity of communities to provide a
natural buffer to climate change by 25% by end of project year:
Production of land use management farm boundary map by survey team  

4. To raise standards of living in two target communities by 10% by end of project
via the implementation of sustainable alternative livelihoods projects:
Income before project onset compared to income after implementation 
Cocoa farming yield before onset of project compared to after training 
Participants' income survey in Iko Esai 2009 to 2010 

5. To demonstrate the use of fuel- efficient wood stoves in rainforest zones to
reduce destruction of the natural resource base:
Participation in fuel wood stove training 
Number of stoves produced
Number of people intending to produce wood stoves in the near future

Decision-making
Several key decisions were made during the project, both by CERCOPAN and by
community members. These decisions were as follows:

Discontinuation of grasscutter farming option. Following a visit to a farm in Calabar
that raises grasscutters (Thryonomys sp., also called "cane rat"), community members
and the CERCOPAN team decided that it was not advisable to pursue grasscutter
farming as an alternative livelihoods given the risks and start-up costs involved.   
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Discontinuation of Cassava farming training. The CCM was approached on a number
of occasions in Agoi regarding the possibility of securing agricultural extension training,
particularly involving cassava, yam, and plantain. The CCM investigated the request and
engaged a trainer funded by IFAD in Calabar to come to the community to provide a
tutorial in improved methods of generating increased yields from the land without
additional agrochemical usage. Unfortunately, when the CCM informed the interested
parties that they would not be paid to clear the land for the training and would be
required to make personal contributions, all interest in the project disappeared. 

Cocoa farming was undertaken by CCM and stepped down. When the BNRCC
proposal was initially submitted, the cocoa Farmer Field School facilitators agreed to visit
the village and train large groups of farmers for the budget allocated. When
implementation began, however, this was no longer an option and CERCOPAN was
asked to support all interested parties staying in a hotel in Ikom for training. The cost of
training each of the group members subsequently became unrealistic given the funding
available under the BNRCC grant. The CERCOPAN CCM consequently made the
decision to select one member from each community as a facilitator to receive training
and to step down the knowledge to larger audiences upon their return to the
communities. 

Fuel-efficient wood stove training was provided to the CCM and stepped down.
Originally, it was planned that a consultant would visit Iko Esai to conduct fuel-efficient
wood stove training. After this training was no longer to be provided by the NGO Coastal
Life Initiative (COLIN) or BNRCC, CERCOPAN consulted the NGO Concern Universal
regarding training provisions. The cost of contracting a trainer and paying transport and
per diems exceeded the budget available for this initiative and therefore the CCM
decided to undertake training personally in Calabar and then step down the training in the
communities. 

Reallocation of resources from handbill production to fuel-efficient wood stove
construction. It was decided that, after initial work with the women's groups, the
production of flyers and handbills (originally budgeted in the proposal) for fuel-efficient
wood stove awareness was not a good use of resources given the poor level of literacy
within these groups. The CCM consequently made the decision that finances were better
invested in undertaking physical demonstrations and assisting the women via provision of
materials. 

Investment in pig breeding stock. After initially investing in the founding pig breeding
population for Ubenha Farms Cooperative (UFC) in Iko Esai, the project participants were
consulted on whether they would rather supplement the population with animals to fatten
rapidly to make a profit (to invest further in the initiative) or if they would rather increase
their breeding population.  UFC made a joint decision that it would rather concentrate on
building a good breeding population. 

Addition of male chickens to egg production projects. Women provided with female
layers in both Agoi and Iko Esai decided that they would also like to breed their chickens
to produce additional layers and requested that their stock be supplemented with male
chickens, which were subsequently purchased. 

Baked products suitable for sale. The baking group in Agoi stipulated that they wished
to be trained in the baking of snacks and not the baking of bread products, as they
believed that the profit margins on the latter would be minimal given the availability of
cheap bread in the village.



Adaptation
Options 

Adaptation Options Considered
Table 6 shows the livelihoods adaptations considered by the two communities.  After a list
of desired adaptation options was made, then certain options were chosen as
community-based adaptation projects.

Table 6 Livelihoods options under consideration by different groups in the two communities

Option 
Considered

Women's Group Hunters' Group (all male) Youth  Group

Beekeeping
Afang cultivation

Car driving
Mechanic training
Cocoa farm training
Beef cooperative

Grasscutters farm
Pig farm
Poultry

One beehive already
functioning 
High demand for Afang leaves
and time and effort involved to
collect wild Afang

Demand for grass-cutters in the
village
Demand in pork meat in the
village; fast reproductive rate;
large litter size; natural
cleaners; experience of one of
the members in piggery
High demand in chicken meat
& eggs in the village

Demand in drivers in Akampa
Local Government Area
Market existing for mechanics
due to the abundance of
motorbikes
Farm field training showed to be
effective from previous projects;
cocoa farm proved to be a really
good source of income
High demand in beef/cow meat;
alternative of meat supply 

Iko Esai

Reasons

Option 
Considered

Women's 
Group 1

Women's 
Group 2

Youth
Group

Egg production
Snail farming
Tailor training

Hunters' Group 
(all male)

Pig farm

High demand in eggs in the village; good source
of protein for the household
Snails are good source of protein & little
maintenance required
Tailor training had proved to be successful in the
past

Baking
Egg production 

Agoi Ibami

Reasons

Cocoa farm training

Farm field training
showed to be effective
from previous projects;
cocoa farm proved to be
a really good source of
income

High demand in pork
meat in the village; fast
reproductive rate; large
litter size; low
maintenance; natural
cleaners 
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Table 7 Adaptation options chosen by different groups in the two communities

Option 
Considered

Women's 
Group 1*

Women's 
Group 2*

Women's 
Group 3*

Youth
Group

Beekeeping

Hunters' Group 
(all male)

Pig farm

One functioning
beehive by one of
the participants
proved to be a
good income
source

Baking

Iko Esai

Reasons

Cocoa farm training

Farm field training
proved to be
effective from
previous projects;
cocoa product is a
good source of
income

Demand in pork
meat in the village;
fast reproductive
rate; large litter size;
low maintenance;
natural cleaners;
experience of one
of the members in
piggery

Adaptation Options Chosen
Table 7 shows the adaptation options chosen for implementation by the two communities.

Option coming
directly from
women-owned
initiative; rapid
source of income
on an individual
scale; presence of
local trainer

Easy to conduct
alongside
household duties;
demand for eggs in
the village, as
usually imported
from others villages

Egg production

Option 
Considered

Women's 
Group 1*

Women's 
Group 2*

Hunters' Group 1
(all male)

Youth
Group

Egg production

Hunters' Group 2
(all male)

Pig production
Snail farming

Easy to conduct
alongside
household duties;
demand in eggs in
the village, as
usually imported
from others villages

Baking
Egg production

Agoi Ibami

Reasons

Pig production

Alternative to bush-
meat; demand in
pork meat in the
village; fast
reproductive rate;
large litter size;  low
maintenance;
natural cleaners;

Demand in pork
meat in the village;
fast reproductive
rate; large litter size;
low maintenance;
natural cleaners;
motivation of the
participants Snail
farming: tested in

Baking is a rapid
source of income
on an individual
scale; does not rely
on natural
resources; presence
of local trainer
Egg production is
easy to conduct
alongside
household duties;
demand for eggs in
the village, as
usually imported
from others villages

Farm field training
proved to be
effective from
previous projects;
cocoa product is a
good source of
income

Cocoa farm training

* During the Needs Assessment process, the first women who attended the meetings were interested in bee-keeping and Afang production (Women's
Group 1). Following the Needs Assessment, another group of women approached the CCM in March 2010 after hearing about the project from
others in the community, and requested training in baking snacks (Women's Group 2). In May 2010, a group of vulnerable women (widows and
household heads) was approached after the results of the Household Survey (Women's Group 3).

Fuel-efficient wood stove training, Farmer Field Schools, and revisions to the Land Use
Management Plan were chosen additionally by CERCOPAN in the original project
proposal submitted to BNRCC. 

Adaptation Options Not Chosen
Car driving training and a meat sales cooperative were supported by another project
(World Conservation Union - IUCN) and were therefore not covered under this grant.
Mechanical training was dismissed due to the high cost of participation for each trainee
(apprenticeship in another village required). Tailor training was dismissed in Agoi as there
are already a large number of tailors there. Despite having secured and cleared an area
for Afang cultivation, the project was abandoned, as the participants felt that the Afang
would be stolen since the area was not secure. The idea of grasscutters was abandoned
due to the high cost of inputs and risks involved in the project. The Iko Esai youth group
decided against poultry as a result of their experience in pig farming, the fact that one
member of the group had a sty available, and they had a contact available for free pig
farming training. The idea of snail farming was discarded by the women in Agoi as they
had no previous experience and preferred the egg production option.  
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Adaptation Options that were Implemented

All chosen adaptation options were fully implemented. Following is a simple overview of
the implementations in each case.

Iko Esai Livelihoods

Women's Group 1: Bee-keeping

The early participants were encouraged to maintain two hives, with surviving colonies
from a previous project, and initial production of 40 litres of honey yielded N9,000 of
income and an opportunity to understand profit-sharing and retention of capital for further
investment. Another four hives that had fallen into disuse were renovated, while a local
carpenter constructed seven new hives. In January 2011, a one-day workshop was
organized on managing beehives, harvesting honey, and processing beeswax. Ten
women attended the workshop and organized themselves into three businesses,
amongst which the additional hives were distributed. 

Women's Group 2: Baking

A local woman was engaged to perform the training on a weekly basis for six weeks.
Training was completed for all six members within May 2010. Each woman involved
contributed N300 toward the cost. Basic financial training complemented the workshop.
Buns, puffs, egg rolls, and fish rolls are now on sale in the village on a regular basis. All
women are reporting a regular profit.

Women's Group 3: Poultry Farming

Egg production was recognized as a viable alternative livelihood during needs
assessment, and was very popular among the women given that egg availability in both
communities is very low. A member of the CERCOPAN staff (Oliver Oju) owns a private
chicken-rearing business and he was consulted for information regarding chicken rearing
and husbandry. Agricultural chickens provide much greater profits than local chickens
and can yield one egg per day if fed correctly. In both villages, eggs sell for N40 each
(they cost N25 each in Calabar). If each business starts with four chickens, women
should be able to collect four eggs per day (at N160 per day or N1,120 per month).
Specialist feed costs around N12 per day (but this can be supplemented with vegetation).

In an attempt to avoid the extra cost of specialized feed (due to transportation costs) and
to maximize profits, an initial purchase was made of two chickens and the CCM
undertook an experiment feeding them on good-quality local food to see if they were able
to survive and produce eggs. The chickens thrived and it was therefore decided to go
ahead with the project. Workshops were given on how to correctly feed the chickens to
ensure that they were able to lay eggs. Unfortunately, in each case the chickens stopped
laying eggs shortly after arrival. 

Following advice, male chickens were sought for each of the women (keeping male
chickens segregated but in sight of females apparently encourage females to lay). This
also proved unsuccessful and some of the chickens subsequently began to die. Many of
the women requested specialized feed, but they wished this to be provided by
CERCOPAN; this was not sustainable in the long term. For egg production to be a
worthwhile option, the number of chickens would have to be increased and each women
would have to invest in specialized feed (although if they have more chickens and expect
more profit, they may start feeding them on better local food, which would also solve the
problem). As the food is not available in Iko Esai, there would have to be either a start-up
a business selling specialized feed or a large cooperative to share the cost of
transporting feed.

Hunters' Group: Improved Cocoa Yields

This training was completed by a facilitator in May 2010. Subsequent step-down training
was completed for 15 other interested farmers, who formed themselves into a registered
cooperative which enables them to access government subsidies and economic support
for agricultural inputs. During a follow-up meeting in August 2010, the farmers indicated
that their crops are larger than last year's and all have seen a significant rise in income as
a result of the training. 
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Youth Group: Pig Farming

Six members of the Iko Esai Youth Group have been working on a piggery initiative since
March 2010. Two sows and one male pig were purchased with the BNRCC grant. One
female gave birth to five piglets in June 2010, but two of the smallest died. Another
female gave birth to four healthy piglets in September 2010. Three females gave birth in
January 2011, bringing the total number of pigs to 16.

All materials and labour for the sty were provided by the group members, with the
exception of wood for the doors and cement for the new floor in the nursery section.
CERCOPAN's vet completed a workshop on animal health care and well-being with all the
members of the group; the youth have consistently worked well with a rotation system for
care and hygiene. The group has developed a formal constitution for member's
responsibilities. 

Agoi Ibami Livelihoods 

Women's Group 1: Poultry Farming

Due to the significant demands on women's time, it was agreed that individual poultry
enclosures within the household compound was the most practical means of
implementing the poultry project. To that end, the women in the group collected the
materials necessary to construct enclosures themselves, and 13 women completed
construction of their coops. Two women from Group 2 also built coops and were supplied
with layers.

To date, four female layers and one agricultural male have been provided for each of the
women, with completed coops. The issues encountered with this livelihood option are
covered in the previous Iko Esai section.

Women's Group 2: Baking

A local woman from Agoi trained six women in baking in July 2010. Following completion
of training, the women purchased their own start-up ingredients and are currently baking
puffs, buns, egg rolls, and fish rolls on a regular basis. The women have received training
on how to judge if their sales exceed their costs, and all report a profit from snack sales.

Hunters' Group: Improved Cocoa Yields

Training for the facilitator was completed in May 2010. Step-down training for 13
additional hunters who have formed themselves into a registered cooperative was
subsequently carried out.

During a follow-up meeting in December 2010, the cocoa farmers indicated that their
cocoa harvest had increased significantly from the previous year, with almost double the
amount of healthy pods harvested. 

Youth Group: Pig Farming

The group contributed toward the land and labour for the pig sty, while CERCOPAN
volunteers provided construction expertise. Four female pigs and one male were provided
to the group. At the time of writing, two of the females were pregnant. Agoi has four large
organized youth groups under a single youth Chairman. 

Hunters and Retirees Group: Pig Farming

The hunters and retirees group provided the land, materials, and labour for the
construction of the pig sty which was completed in December. Following an intensive
workshop on correct pig care, four sows and one male pig were provided for the group in
January 2011. Follow-up visits have confirmed that the pigs are settling in well and the
standard of care is excellent. 

Snail Farming Group

CERCOPAN collaborated with an NGO in Calabar (Concern Universal) to provide snail
training in December 2010, at which ten people attended. Individual snail farms were
established within the compounds of those who were interested. 

Fuel-efficient Wood Stoves 
CERCOPAN completed the training of 160 women in Agoi Ibami and Iko Esai on how to
construct and use fuel-efficient wood stoves. Baseline information on fuel wood use as of
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August 2010 indicated that the average fuel wood consumption stood at approximately
15 kg of wood per household per day for cooking and oil processing purposes. A
sensitization programme targeting men and women regarding the use and benefits of
wood stoves began in December 2010.

In January 2011, the CCM of CERCOPAN received training in Calabar on how to
construct a simple but effective design of a fuel-efficient wood stove. It was decided that
CERCOPAN would step down the training directly to minimize the costs associated and
to maximize the total number of households who were able to benefit. Training of women
in the communities started in early February 2011, and over 160 women received the
training and the materials needed to construct their own wood stoves. All have agreed to
step down the training to at least two other women.

Community Land Use Management Plan Revision
The Iko Esai CLUMP formulated in 2003-2004 was successfully revised and completed in
November 2010. The CCDC surveillance team was fully involved from the beginning. Five
members of the team were trained in GPS device use: track recording, waypoint
recording, and transfer into a computerized database. The revision of the CLUMP then
consisted in mapping the current boundaries between farmlands and forest. Walking
along farm edges was the first approach used, in particular in the southern area of Iko
Esai land. The second approach consisted of walking along existing trails and marking
strategic points corresponding to limits of farms, and using a compass to bear the
direction of the farm limits. The surveillance team is now capable of updating yearly the
new clearings made in Iko Esai land, in particular in areas close by to protected forest.
Because they all come from Iko Esai, the members of the team can also combine
marking on the ground with interviews and explanations to farmers to avoid farming
extension in non-authorized areas.  

The options deemed the most successful by both CERCOPAN and the community
members involved in the projects were: cocoa farming, fuel-efficient wood stove
construction and use, and baking. These options were relatively inexpensive compared to
other projects pursued (this, however, was due to CERCOPAN stepping down training on
wood stoves rather than hiring a trainer to visit the village). They involved relatively little
time investment from CERCOPAN, were popular, well-attended, and achieved rapid
results. The beekeeping option is also considered good, as profits are being made,
community members are happy with the project, and training has reached a relatively
large number of people. It is too early to determine whether the pig farming and snail
farming options will be effective, as the members of all of these groups have decided to
concentrate upon breeding a strong initial stock rather than making a quick profit and
selling their first progeny. The egg production project is not considered a good option.
While it is hoped that improvements will be made and further training with the women
undertaken in order to try to recover this project, this option would not be considered
again. 

Outcomes of
Adaptation
Options 

Table 8 Summary of quantitative results achieved according to objective

Objective

Objective 1: To improve the level of awareness of
the impacts of climate change by 30% by end of
project year in a sample of the rural poor in two
communities in the rainforest ecozone

Objective 2: To create awareness for responsible
rainforest resource utilization & protection.

Quantitative Results

Iko Esai: +158%
Iko Ekperem: +150%
Agoi Ibami: +141%)

Objective 3: To improve the environmental
management capacity of communities to provide
a natural buffer to climate change by 25% by end
of project year

Objective 4: To raise standards of living in two
target communities by 10% by end of project via
the implementation of sustainable alternative
livelihoods projects:

Objective 5: To demonstrate the use of fuel-
efficient wood stoves in rainforest zones to reduce
destruction of the natural resource base

917 individuals affected
> 40% of Hunters made aware

24% of Iko Esai community forest brought
under managed control within the time
period

Iko Esai: +48%
Agoi Ibami: +260%

94% of 63 women trained in Iko Esai had
built or were in the process of building
91% of 90 women educated in Agoi Ibami
had built or were in the process of building
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Outcomes According to Each Objective
Objective 1: To improve the level of awareness of the impacts of climate change by 30%
by end of project year in a sample of the rural poor in two communities in the rainforest
ecozone.

The level of awareness on the impacts of climate change was assessed using a short
questionnaire completed approximately one year after the awareness campaigns were
conducted in the communities of Iko Esai and Agoi Ibami. The same questionnaire was
also used in Iko Ekperem, a community subject to considerable influence as a
neighbouring village that interacts frequently with Iko Esai and where CERCOPAN's
outreach is influential. Meanwhile, Esuk Inameti, a village located 90 km south of Iko Esai
and therefore outside the influence range of the BNRCC project, was used as a statistical
control sample. Twenty-three people in Iko Esai, 16 in Agoi Ibami, 21 in Iko Ekperem, and
20 in Esuk Inameti were interviewed. The maximum number of correct answers to the
questionnaire is nine. An average of correct answers was calculated for each village (see
Figure 7).

Figure 7 Average score by village
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As no climate change awareness occurred in Esuk Inameti, its score can be used to
normalize the outcomes, and thereby assess the percentage increase in climate change
awareness in the target villages - Iko Esai: +158%; Iko Ekperem: +150%; Agoi Ibami:
+141% (see Figure 8).

+30%
Baseline from
Esuk Inameti

Figure 8 Normalized average score by target village

While substantially exceeding the original objective, CERCOPAN also went further by
developing a vital tool for long-term sustainability of climate change awareness. The tool
also had a far broader range of impact than first envisaged, through the development of
the Introduction to Climate Change curriculum for the University of Calabar. This
document provides a clear and readily-accessible tutorial on climate change
fundamentals relevant to Nigeria that will rapidly inform key decision-makers across
Cross River State who have the opportunity to generate awareness on the subject,
especially State Forestry and Environmental employees, NGOs, and graduates taking up
careers in environmental conservation.



Figure 9 Resource utilization awareness

Objective 2: To create awareness for responsible rainforest resource utilization and
protection.

Following the climate change awareness programme, and the concerns raised, a series
of activities allowed community members to consider solutions, which led them to
recognize that non-sustainable practices within the community forest would only worsen
the situation. The estimate above indicates that almost 1,000 individuals were made
aware of the need for responsible rainforest resource utilization.  

Figure 10 shows to what extent membership of key interest groups was affected by this
awareness. The Hunters, who have a large impact on the forest through their practices,
were the group most affected on a percentage basis.

Figure 10 Awareness impact in key interest groups
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Figure 11 The ground-truthed and Land Use Management Plan 

(Small squares are GPS readings of boundaries between farmland and
forest. The the shaded area in the centre bottom half of the map is
designated as the Farm Extension Zone, so any area east of this zone
should not be farmed. One farm in the south is noted as falling into the
zone to the east beyond the Farm Extension Zone.)

Objective 3: To improve the environmental management capacity of communities to
provide a natural buffer to climate change by 25% by end of project year:

The original CLUMP of Iko Esai, assessed in 2003-2004 by CERCOPAN in collaboration
with the SILVA Forest Foundation, was based on interviews with farmers. They drew their
farms and fallow lands on maps established during the same period by marking all trails
and roads in Iko Esai land. The whole area of Iko Esai land was then divided into three
main categories: the farmlands, the farming extension zone, and the conservation zone
(see Figure 11). The latter includes the fully protected Core Area (400 ha); the
Conservation Zone (11,800 ha); and the Research Area (3,000 ha). These three zones
were well under control as far as environmental management was concerned – the Core
Area is patrolled, and the community respects all forest beyond Rhoko River, as this
provides a clear boundary. About 4,800 ha of forest remain in the farming extension zone.
The farming extension zone corresponds to a mosaic of old and young secondary
vegetation, which are assimilated as forest by the local villagers. 

At the beginning of the BNRCC project, the newly elected CCDC rebuilt, by its own
initiative, a monitoring unit called the "surveillance team" and this provided the opportunity
to improve the environmental management capacity of the community. By providing
training in GPS, and supporting the team with mapping on Google Earth, the team was
able, for the first time, to ground-truth the land use management plan by determining
where farms lay relative to the zones. It is now possible to direct farming activities to stay
confined within the farm extension zones. Previously, this could not be achieved. By
bringing 4,800 ha under managed control, adding to the existing total of 15,200 ha
already well-managed, the improvement in capacity of the community to manage its
environmental resource was assessed at 24%.

Objective 4: To raise standards of living in two target communities by 10% by end of
project via the implementation of sustainable alternative livelihood projects.

The participants of BNRCC livelihood projects were asked to provide information on their
monthly income in 2009, before the implementation of the project, and their monthly
income in 2010 after the livelihood projects were underway.

In Iko Esai, 24 people agreed to provide this information. They belong to the three
women's groups (bee-keeping, baking, and egg production) and to the youth group
(piggery). In Agoi, there was more reluctance to provide this information from the
participants, and only five participants supplied the requested information (from the two
women's groups and the hunters' group).
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Figure 12 Average monthly income between 2009 and 2010 in Iko Esai and Agoi Ibami, from the BNRCC
projects participants

The data were then normalized by using the average monthly income of each village as a
baseline, to enable a calculation of the percentage increase or decrease in monthly
income for the BNRCC livelihood beneficiaries.

Figure  13 Average monthly income normalized to show % increase

+10% increase
Baseline based
on 2009 average
monthly income
for each village

More information regarding raising the standards of living follows under each adaptation
option. 

Pig Farming

In both Iko Esai and Agoi Ibami, the pig groups have not yet made any profit as they
decided instead to invest in extending their breeding stock (the Iko Esai group sold one
male piglet for N8,000). At the time of writing, the number of pigs in Iko Esai had reached
16, and more sales were expected in the upcoming months. The Agoi Ibami pig farming
projects started later than the Iko Esai groups, as they needed to build their sties. 

Baking 

In Iko Esai, among those trained in baking in (women's group 2), three out of the six
women are making a weekly income from their sales, between 1,000 and 2,500, which is
considered very good. In Agoi Ibami, among the baking group, Caroline Isu Obungha
now takes a monthly benefit of 2,000, and Gladys Etim Arong makes a monthly profit of
3,000 from her products. Ikwo Offem from the Iko Esai baking group commented: "The
project was good and successful for me because I make more money than before."
Similarly, Caroline Isu Obong from Agoi Ibami, stated: "The training was fine and
successful. I am happy because I trained five people and also generated income. The
options chosen were good so that the women would be self- employed, as to reduce
their dependent farming crops which tend to fail. Income before training was 10,000 and
after training, 30,000." Some of the women trained have been unable to start up their
businesses due to lack of funds (this is something that CERCOPAN hopes to address
with a later micro-credit scheme). Said Mary Carson: "I found the baking training
interesting because I needed another trade to improve my income but no money to start
business." 
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Bee-keeping 

Among the women involved in beekeeping who were interviewed (women's group 3), the
monthly income has increased between 17% and 140% from end 2009 to end 2010. Two
women are making a monthly benefit of 5,000 and 8,000, respectively. Ten additional
hives have been added that have not yet been harvested, and this is expected to
increase income markedly in the coming months. 

Egg Production 

In Iko Esai among women's group 3 who choose the egg production option, the monthly
income at the end of 2009 was, on average, 766. The monthly income at the end of 2010
was only 800. This indicates that they are very vulnerable. There is also an absence of
men in their households. In Agoi Ibami, the chickens were not laying eggs. Comments on
this project have shown that this has not proven a good option to date, despite the
addition of roosters and training on how to feed the chickens. In Iko Esai,  Iko Ikwo Utang
commented: "I was happy the first week the chickens were brought from Calabar; they
produce eggs each. But now they don't produce. I give them local food yet no eggs. I
need English feed so that they produce eggs."  

In Agoi Ibami, at the start of the project, Maria Effiong Ekpe stated: "I wanted to start
poultry farming as I wanted people to be able to buy eggs within the community rather
than travelling out and paying transport to buy them outside. I'm hoping to increase the
number of layers I have so I can grow my farm and increase the benefit to my family and
the community." Later comments from group members are largely negative, however.

Snail Farming

The snail farms are currently breeding stock and therefore have not started to generate
income.

Cocoa farming 

The participants of the farm field training on cocoa farming improvement techniques were
asked to provide their annual income obtained from their yield in 2009, before receiving
the training, and in 2010 after training. In Iko Esai, seven individuals who received the
training agreed to provide this information, and three individuals consented in Agoi Ibami.
The results are shown in Figure 14.

Figure 14 Average annual income generated by cocoa farms before and after training
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When these results are normalized using the annual income of 2009 generated by Iko
Esai participants, the percentage of increase between 2009 and 2010 can be determined.
See Figure 15. 

Figure 15 Cocoa Farm income normalized to show annual percentage increase

Baseline based
on Iko Esai 2009
annual income

+50% increase

The facilitator from Iko Esai who was sent for cocoa farming training, Mr. Arong Akan
Oyak, commented: "The laudable experiences and achievements gained so far are
second to none and cannot be over-emphasised as the new skills, techniques, and
methods are employed on our farms." He also concluded that "if this upward trend in
production is maintained, Iko Esai community will become the leading producers of
cocoa in the state by 2020." (See article "A second to none experience of cocoa training
in Ikom" in the January edition of the Community Newsletter Duyin Ehumi, available for
download at www.cercopan.org/downloads.htm.) Elder Bernhard, also from Iko Esai, felt
he greatly benefited from the training: "I found great change in the training and was good
for me. My farm is yielding 50% more than before." Similar quotes were collected in Agoi
Ibami. For example, from Mr. Obongha Obongha John Edet: "The BNRCC project was
good and educative. I particularly learn so much from it. My income has improved. If
more money is available, I will extend the farm and purchase new and improved seeds. I
will also train the youths." 

One of the reasons given for why this project was beneficial was the fact that cocoa
farms produce year-round, whereas other cash crops only generate income in the year
that they are planted . The Chief of Emphem Village, Esai clan, commented: "The father
who plants cocoa will have income, and when he goes away the income is left for his
children, as the cocoa farm can continue to thrive if given good care. Though I eat yam, it
is a difficult crop to inherit, it goes away when the planter goes away; this is not
applicable to cocoa and palm." (See article "The progress of Cocoa farming in Esai
village" in the January edition of Duyin Ehumi, available at
www.cercopan.org/downloads.htm). 

Objective 5: To demonstrate the use of fuel-efficient wood stoves in rainforest zones to
reduce destruction of the natural resource base.

Surveys were undertaken among the fuel wood stove training attendees two weeks after
the training session. Progression of fuel wood stove fabrication (expressed in percentage
of women) is shown in Figure 16 for Iko Esai and Figure 17 for Agoi Ibami.



219

Figure 17 Status of the fuel efficient wood stove project in Agoi Ibami

Changes as a Result of the Project Interventions 

1) The communities have a greater ability to plan ahead for disasters and to take more
responsibility. Examples include:

a) Youth group raised external funds for a new bridge in flooded area;

b) Clan Head paid for a borehole for himself and his neighbours;

c) Project Implementation Committees were set up and active in Iko Esai and Agoi
Ibami;

d) Surveillance team was set up by CCDC under its own initiative; and

e) NGO currently being set up in Agoi Ibami;

2) Two new shops opened in Iko Esai in response to higher income levels in the village.

3) There is anecdotal evidence of farmers intending to use fallow land rather than clear
forest.

4) CERCOPAN was approached more regularly by community members in the village
who wanted to be involved in similar initiatives in the future. 

5) In general, knowledge of livestock care and feeding has greatly increased.

Outcomes Obtained that were Not Planned

1)  There was a high level of climate change awareness evident in the neighbouring 
community of Iko Ekperem, even though the population received minimal direct
climate change awareness training. 

2) The improvement in cocoa farming yields as a result of the training was very much
higher than planned for.

3) The establishment by the CCDC of a surveillance team was not planned for, and was
a considerably stronger community take-up response to the awareness programme
regarding rainforest resource utilization than was anticipated. Furthermore, the
capability of the team to respond to training and deliver the farm boundary maps was
beyond typical capacity enhancement programmes.  

Figure 16 Status of the fuel-efficient wood stove project in Iko Esai
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4) CERCOPAN did not plan to intervene so directly in order to sustain the livestock
programmes as they did. The level of reliance upon free CERCOPAN veterinary care
and medication of pigs and chickens was not planned, and while it did help to
ensure the success of the pig breeding project it is not sustainable in the long term.
CERCOPAN did not expect that chickens would not survive or would cease egg
laying when fed on local food, given the successful initial feed trial experiment
performed by the CCM.

Reports Prepared on the Project
1) Land use management plan report; and

2) Monthly reports submitted to Cross River State Forestry Commission and his
Excellency, the Governor, on all of the project work, including BNRCC interventions. 

Articles Written/Aired about the Project 

CERCONEWS

Multiple articles were written about the BNRCC project in the CERCOPAN monthly
newsletter CERCONEWS (also duplicated in e-newsletters). These include:

(January, 2011). Where there's smoke. An article on fuel efficient wood stove training.

(December, 2010). A sweet way to earn a living (bee-keeping), Slow food (snail farming).

(October 2010). Developing Eggspertise (egg production), Turn left at the third tree (Land
use management plan development).

(July 2010). Agoi there partner (Cocoa training in Agoi)

(June 2010). Sow and piglets doing fine (pig farming).

(May 2010). Seeking alternative employment (general alternative livelihoods).

(April 2010). Three little piggies came from market (pig farming).

(February 2010). Climate change adaptation project moves onto the next stage (move to
implementation phase).

(December 2009). Climate change action in communities (needs assessments and
awareness).

(November 2009. Chief Etan spearheads the push for action on climate change (BNRCC
Press conference in Abuja). 

(October 2009). CERCOPAN to help communities adapt to climate change (general
BNRCC project background).

Multiple articles on the BNRCC project were published in the April 2010 and January
2011 editions of the Community newsletter, Duyin Ehumi. This newsletter is distributed in
a large number of rainforest communities, including Iko Esai and Agoi. The newsletters
are available for download at http://www.cercopan.org/downloads.htm. Articles written by
participants and CERCOPAN staff include:

(April,  2010). BNRCC livelihoods project.

(April,  2010). Climate change workshop Abuja - Chief Etan reporting. 

(January,  2011). A second to non experience of cocoa farming training in Ikom.

(January,  2011). Activities of the CCDC project committee.

(January,  2011). Reporting on bee-keeping in Iko Esai.

(January,  2011). Poultry farming in Agoi Ibami.

(January,  2011).  Snail farming in Agoi Ibami.

(January,  2011). The progress of cocoa farming in Iko Esai community.

(January,  2011). BNRCC livelihoods projects in Agoi Ibami.

Annual report entries (http://www.cercopan.org/downloads.htm)

Annual report, (2009). Building Nigeria's response to climate change.

Annual report, (2010). BNRCC update (in press).

Facebook fan page entries (duplicated on Twitter and LinkedIn)
(http://www.facebook.com/cercopan)

(January 26, 2011). Fuel wood stoves update.

Project Visibility
and Outreach



221

(December 15, 2010). Baking group update.

(November 23, 2010). Snail update.

(November 22, 2010). Egg production update.

Wildlife Direct blog

(September, 2010). Laying the foundations for good health and family financial stability in
rural Nigeria. http://cercopan.wildlifedirect.org/2010/09/10/laying-the-foundations-for-
good-health-and-family-financial-stability-in-rural-nigeria/

(September, 2010). Environmentally friendly litter.
http://cercopan.wildlifedirect.org/2010/09/23/environmentally-friendly-litter/

National Wildlife Humane Society 

Environmentally friendly litter. http://www.humanewildlife.org/newsletters/issue55.html

Peer Education 
The CERCOPAN office in Calabar and Rhoko base camp are visited by numerous
students, tourists, and researchers, both from within Nigeria and internationally. Many of
the visitors to Rhoko stopped by Iko Esai en route and visited the alternative livelihood
schemes that had been put in place with the BNRCC project. Guided by a CERCOPAN
staff member, visitors were taught about the benefits of the adaptation to climate change
projects, and also of their benefits for biodiversity conservation and maintenance of
ecosystem function.

Groups of students were also hosted from the University of Calabar, Cross River
University of Technology, and a Lagos secondary school, and all received lessons
incorporating climate change adaptation strategies using the projects in Iko Esai as a
case study. A climate change curriculum has also been produced for use with these
university groups, and this has been disseminated to both the University of Calabar and
the state government. Furthermore, Dibond display boards on climate change causes
and adaptation measures have been produced for display in both of CERCOPAN's
Calabar headquarters and Rhoko education centres. These interpretation boards will be
seen by the approximately 20,000 visitors to the site each year.  

Interest and involvement by neighbouring villages and beyond
Interest expressed by nearby villages

In addition to dissemination of information by word of mouth, the distribution of
CERCOPAN's community newsletter containing articles on the activities of the
participating communities sparked interest in the project. Both Ekuri Owai and Iko
Ekperem have expressed interest in future livelihood projects as an adaptation to climate
change and proposals have already been submitted to this effect.  

LGA and State officials who have became involved

In the period of time over which this project took place, a number of government officials
visited the sites and assisted with climate change awareness building and forest
protection activities. The Chairman of Cross River State Forestry Commission, Odigha
Odigha, gave a talk to a large forum of Iko Esai community members about climate
change and the importance of forests on September 17, 2009. In addition, Tufam
Innocent, the Forestry Regional Commissioner, also spoke to Chiefs and community
leaders on this topic. Numerous similar forums were held by the Forestry Commission on
these topics, as a result of Iko Esai's selection within a proposed multi-community
REDD+ (Reducing Emissions from Deforestation and Forest Degradation) pilot project. 

A nine-lecture climate change curriculum has been produced and disseminated to the
University of Calabar, the state government, and to CERCOPAN's education department.
This curriculum includes a lecture devoted to climate change adaptation; it also explains
how practices such as deforestation contribute to climate change.  In addition, the forests
of Iko Esai have been selected as a pilot project for REDD+ in Nigeria and so
considerable dialogue has been held in meetings with state officials, other stakeholders
(NGOs, CBOs, civil society organizations, LGA officials, etc.) and United Nations
representatives on the importance of conservation of the natural resource base as way to
adapt to climate change (and as a climate change mitigation measure). 

Project
Sustainability 
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Exit Strategy
CERCOPAN has worked with Iko Esai since 2000 and has a 99-year agreement with the
community. This project was part of a long-term programme of continuing activities. The
organization has a constant presence on the ground in the project area, with offices
within Iko Esai community forest and in the community centre in Iko Esai recently built by
CERCOPAN. Consequently, the results and effects of BNRCC-funded interventions will
undoubtedly continue and be constantly monitored by CERCOPAN staff. Nevertheless, in
order to further encourage sustainability, CERCOPAN has involved the CCDC in the
supervision and management of livelihoods projects and they have set up a specific
project committee for this purpose. Agoi had no existing CBO to take on the role of
supervision; therefore, CERCOPAN has been working closely with community members
to establish an indigenous NGO. The NGO is currently in the process of registering with
the state government and the members are already involved in the supervision of
livelihood projects, particularly those involving livestock. 

Proposals that were submitted to IUCN (France) and the BBC Wildlife Fund to extend and
expand this project in the near-term with 24 months of activities. Activities to enhance and
continue proven successful interventions in Iko Esai and Agoi and to replicate initiatives in
two additional communities have been approved. It is CERCOPAN's hope that this
ongoing programme will attract future and eventually larger-scale funding via Carbon
Credit mechanisms sufficient to replicate CERCOPAN's conservation model in full to all of
the communities in the area. CERCOPAN has been able to consistently obtain funding
through grants and donations to carry out its programmes, even during times of
economic downturn, and indeed have maintained a steady growth path throughout.
Consequently, while the funding for this project has ended, at this stage an exit strategy is
not required as CERCOPAN intends to continue monitoring and building upon these
projects. Experience from past projects has indicated that long-term involvement,
investment, and monitoring is required to ensure that projects continue in the long term
and to ensure replication of the results.

Future Plans of the Community
The community of Iko Esai plans to continue to work together with CERCOPAN for the
long term. CERCOPAN is presently renegotiating the terms of its lease with the
community, a regular process that allows the organization to update the agreement to the
benefit of both sides. 

In December 2010, Nigeria made an application to move from Observer status to Partner
status within the United Nations REDD+ scheme, based on the expectation of
implementation in Cross River State, and centred on other pilot areas the community
forest presently protected by CERCOPAN in partnership with Iko Esai. This has the
potential to make a very significant change to lives of the members of the community.

Community members were asked to participate freely in meetings and workshops. In
some communities such as Iko Esai, CBOs were asked to gather participants and to
disseminate information themselves. The following contributions were made for each
activity:

Pig farming - In Iko Esai, the group provided land, an old pig sty (which required
renovation and extension), and building materials (sand and labour for construction
work). In Agoi, both groups provided the land, labour, water and sand, while CERCOPAN
(with BNRCC funds) provided cement, zinc roofing,  helped with construction, and paid
contractors where required. All groups cleaned the sties weekly and provided food daily.

Egg production - Each woman was required to provide land and build her own
enclosure, which included gathering all of the materials required for the construction (e.g.,
bamboo, cane rope, raffia mats, and mud, etc.). CERCOPAN purchased the chickens
with BNRCC funds and provided the necessary veterinary care for them. 

Beehives - CERCOPAN provided the payment with BNRCC funds for the production of
hives in Iko Esai, and the community provided the land on which to site the hives. The
community also formally trained beekeepers by providing step-down training to 10
additional women. 

Community
Contributions



Fuel-efficient woodstoves - CERCOPAN, with BNRCC funds, provided the zinc for the
stove production. Community members were asked to provide labour, firewood, and
metal basins. All the women agreed to conduct step-down training for two other women. 

Farmer field schools - CERCOPAN provided all costs involved in training two facilitators,
the cost co-operative registration, and the materials for the workshops. Those who were
initially trained then carried out workshops freely within their communities to teach others.

CLUMP - Three days of training time were given by members of the CCDC surveillance
team (November 13 and 14, and December 4, 2010).

Baking - CERCOPAN, with BNRCC funds, provided the ingredients for the initial baking
training and each woman paid 300 toward the cost of the training workshops.

Snail farming - Community members provided sand, land, and labour for construction.
CERCOPAN provided zinc, cement, and snails (both collected and purchased by
CERCOPAN volunteers). 

Observations
Problems with initial project start-up: High attendance was common in the early stages
of the project due to curiosity; however, this attendance fell rapidly, and it became difficult
to organize meetings with sufficient attendance to achieve the objectives of the meetings.
Community members in Iko Esai and Agoi communities have been quite inconsistent with
their stated needs, even following discussions of the strengths and weaknesses of
identified options; this has slowed down implementation significantly. The groups –
particularly the beekeeping and afang group in Iko Esai – did not inform CERCOPAN that
they had changed their minds, but instead showed reluctance to start implementation
work. It was only after direct and specific questioning regarding interest levels in a project
that it would become clear that the group had lost interest in a particular venture. The
most time-consuming aspect of the project is the initial stages of sensitization and
mobilization. Once these phases are complete, the implementation phase can often
progress relatively rapidly.

Intensified livestock (pig and chicken) farming: There were a number of challenges
with livestock rearing as a result of the general lack of experience with corralled livestock.
In general, the livestock in both communities is free-ranging and does not require any
financial or time investment in food, water, or cleaning. While initially very enthused about
the prospect of more intensive livestock farming, there was later reluctance to give
appropriate portions and types of food to the livestock or to clean their accommodation.
It was difficult for participants to make the connection between investment in time and
care and a larger and more profitable pig or poultry operation. This continues to be a
problem, and was particularly the case with the pigs, given that considerable time is
needed to establish a breeding population and to raise the piglets to a profitable size for
sale. Regarding the egg production project, CERCOPAN also learned that it is vital that
the females are purchased just before they reach laying age, and that once laying
productivity declines they should be slaughtered and sold for meat in order to produce
the highest possible profit margin. This maximizes their economic value by decreasing
the level of investment required before they reach laying age, yet maximizes their
productivity while part of the project stock. 

Hidden cost of veterinary care: When livelihood projects involving pigs and chickens
were suggested to community members, it was not expected that it would be necessary
to provide as much veterinary care as was eventually required. The veterinary care was
provided at considerable cost, given the time the vet and vet assistant spent in the
community, the medicines provided, and the transport to and from the community. As
CERCOPAN runs a primate rehabilitation centre with 180 primates, the organization has a
permanent on-site vet volunteer that CERCOPAN was able to second to the village in the
case of emergencies and ailing stock. An NGO with no dedicated vet would have
suffered a considerably higher mortality rate as a result of both initial teething problems,
and the lack of infrastructure and supplies in the communities. There is also an
expectation now that all vet care and medicines will be provided by CERCOPAN. While it
is CERCOPAN's wish to promote sustainability among the groups and to that end has
encouraged project members to deal with such problems themselves, as a welfare
organization CERCOPAN cannot allow animals that are involved in the projects to suffer
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unnecessarily. It is therefore envisaged that veterinary care for the livestock introduced is
a burden that CERCOPAN will be required to carry for the foreseeable future.  

Issues with small scale of the project: The small number of chickens given to each
woman proved to be insufficient for egg production on a commercial scale. This caused
difficulties in making the scheme sufficiently profitable. In particular, egg production was
constrained by a lack of specialized feed, a requirement that had previously been
overlooked. The expense of the specialized feed, plus the lack of its availability in the
participating villages, made egg production difficult. Initially, the chicken laid well,
producing on a daily basis, but this did not continue after some time on non-specialized
food. The specialty food is rich in calcium, which the local feed lacked.  This caused the
eggshells to be fragile and resulted in many eggs breaking during laying. After further
investigation and training of the women, discarded egg shells were ground up and added
to the regular, non-specialized feed. This did assist successful egg production to a
degree and many women now have regularly laying chickens. Nevertheless, for
commercial scale and economically viable egg production, specifically tailored feed
would be required. 

Gender issues: There were a number of constraints pertaining to gender, which became
apparent during this project. The myriad demands on women's time mean that any
project that requires time away from the farm or compound is unlikely to work. As a
result, most of the options discussed by the women were based around their current
activities in the household. Moreover, two of the women who undertook baking training
were later forced to delay starting up their businesses due to the arrival of new babies.
There were also issues with the roles that women are permitted to undertake in the
village, which led to implementation delays. The tying of particular knots, which was
required in order to erect the chicken coops, is deemed a man's role (despite the
women's ability to be able to carry out the task). Many women participants were therefore
forced to wait until a male family member was available to assist them. Some women
were restricted from participating in this livelihood by their male family member. 

Individual versus cooperative projects: Cooperative projects, although feasible in
theory, were not as successful in practice as individual projects. The shared investment
and profit between non-related groups of people causes animosity within the group, as
the level of profit shared in comparison to the level of investment given tends not to be
equal. In all cooperative projects, some members heavily relied on others to invest most
of the time and resources and yet expected an equal share of the profits. Feelings of
ownership of the project seemed stifled by the shared responsibility, particularly when
members of the group saw an economic advantage to leaving the work to others to
ensure the projects' success. In hindsight, cooperatives members should have been
related family members, where all investment and profits are received by the group of
people. This would allow "project ownership" feelings and motivation to further the project
by  any means necessary, knowing all benefits were going back to the family that had
invested initial time and resources. 

Beehive ant infestation: Beehives are highly subject to ant infestation. This is an
important consideration when selecting a site for hives. When the Iko Esai hives became
infested on multiple occasions, a moat was constructed in an attempt to protect them,
but eventually the beekeepers were forced to move them, which solved the problem.  

Climate change curriculum: The climate change curriculum produced with the BNRCC
grant is considered one of the most valuable and successful outcomes realized. The
curriculum will be distributed widely (made available to universities, government, placed
on the website for download, etc.). It can easily be updated and adapted in the future,
ensuring its longevity far beyond the life of this project. Nevertheless, the production of
this curriculum was much more time-consuming than originally envisaged due to a
change in scope and the high quality of the end product. The budget allocated and time
dedicated under the original proposal was not remotely representative of the time it
actually took.  In future projects, CERCOPAN would incorporate more time and resources
into proposals for similar initiatives.  
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Opportunities
Step down training: Many of the projects involved training of individuals for minimum
cost, with the agreement that these individuals will step down training to others. This has
created the opportunity in the villages to maximize skills training and multiply the benefits
accrued over the coming year. 

Restructuring of CBO's and setting up of NGO's: In Iko Esai, the community
mobilization and sensitization process highlighted the problem of lack of cohesion in the
community. The reason for this was a dispute between the clan head and the traditional
head of the village. This dispute had split the chiefs' council to some extent and rendered
some of the CBOs ineffective. The most essential CBO for this project was identified as
the CCDC, which had originally been inaugurated with the assistance of the project
partner in 2001. The CCDC had exceeded its constitutional tenure, so this was seen as a
good opportunity to re-inaugurate the body and use it as a focus for community
involvement and awareness of project activities, as well as a central point for
dissemination of information to the community which was otherwise lacking. The success
of the newly established CCDC later led to the setting up of sub-committees within the
group (e.g., the PIC and the surveillance team). In Agoi, the project promoted the set-up
of a new NGO.

Activities not done but which could have improved CERCOPAN's work: For the pig
rearing, more in-depth animal welfare training could be given before the initial purchase
of livestock to ensure that proper care is given to the animals, survival rate is higher, and
the initiative is more profitable. Initial vaccinations and de-worming of animals at the time
of purchase, and quarantine before new individuals are introduced to the pig group,
would also have avoided some of the issues in Ubhena farms. (Initially, when the first pigs
were purchased, CERCOPAN had no vet on hand.)

To earn an income from poultry farming, the women would have to increase the number
of chickens and ideally provide specialized food, even if this food was given intermittently
and not on a daily basis. If CERCOPAN was to repeat this project in the future, fewer
women would be involved and each woman would have more chickens.

Ideally, there should be one single CCM throughout the duration of the project to ensure
consistency. However, the change of staff midway through implementation was beyond
the control of CERCOPAN. It would also be beneficial to hire a Community Liaison Officer
in Agoi Ibami to organize, monitor, and evaluate projects there. The constant presence of
community staff in Iko Esai meant that projects proceeded more rapidly, meetings were
easier to arrange, and daily monitoring was possible. CERCOPAN has applied for grants
to put a Community Liaison Officer in place in Agoi. 

Things Now in Place and Considered Helpful for Future Adaptation 
Surveillance team set up in Iko Esai: A surveillance team has now been set up as part
of the CCDC and training has been provided in the use of GPS to monitor the Iko Esai
CLUMP. The team is now able to map their own area, allowing it to prepare and prevent
unnecessary local environmental changes caused by the combination of climate change
and local human disturbances.

Abattoir construction: The construction of an abattoir (independent of the BNRCC grant)
within the boundaries of the community now allows for the hygienic and humane
slaughter of livestock within Iko Esai village, enabling and further promoting livestock
farming as an effective and cost-effective alternative livelihood. Furthermore, the addition
of a cool room allows meat to be stored and sold over an extended time period, which
reduces waste and maximizes profit margins. Prior to the set-up of this initiative, the
nearest abattoir and meat storage facility was in Ugep and therefore, in the past, both the
Iko Esai and Agoi communities have primarily relied upon bushmeat as a form of protein.  

Project success: The main success of the project is the knowledge gained regarding
constraints, difficulties, gender issues, types of projects that are most successful, etc.
These findings have already been incorporated into CERCOPAN's plans for the future and
into proposals submitted to donors. Furthermore, the simultaneous implementation of a
variety of projects at once has stimulated interest in adaptation projects and alternative
livelihoods initiatives, and has created a sensitized community to build on what has
already been achieved. 
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In terms of actual successes on the ground, it is too early to determine whether these
initiatives will be successful in the long term, but all of the projects have seen benefits in
the short term (see previous sections of this report). The combined projects have led to a
number of new products being available in the village and have increased sources of
protein that will improve the overall health of the community, while also reducing pressure
on wildlife species. 

Completed Project Activities that Presented Challenges
1) The new pigs purchased for Ubenha farms were introduced into the group before de-

worming and vaccinations occurred, resulting in the loss of three-quarters of the first
litter born. 

2) Chickens previously used in battery farming were accidentally purchased, and part of
their beak had been removed. This reduced the chickens' feeding ability and resulted
in several deaths once the birds arrived in the village.  

3) The beehive stands were made by a local welder, and made to a stronger and
sturdier standard than required, which increased costs. 

4) CERCOPAN greatly underestimated the costs of transport in the budget, as many of
the materials for the project required purchase in Calabar, as well as transportation to
the site. 

5) CERCOPAN overestimated community member availability for participation in
meetings and projects. In both Iko Esai and Agoi, for the majority of the week, people
were away from their homes cultivating their farms, hunting or undertaking other
activities. As a result, only market day (one day per week) was suitable for large
group meetings, as all community members remain in the village on this day (Friday
in Iko Esai and Thursday in Agoi). 

Factors that made the Project more Effective
Previous connections with external organizations that assisted this project with
training;

15 years of experience working in Iko Esai and resultant excellent relationship built
upon trust; 

Responsible and reliable CBO based in Iko Esai (CCDC);

Community Liaison Officer and Community Conservation Manager both based full
time in Iko Esai community;

Dedicated CERCOPAN veterinarian able to assist in establishing livestock rearing
projects and hold workshops about livestock care and welfare; 

Two CERCOPAN trucks available for transporting materials needed for the project
and CERCOPAN driver able to deliver the materials;

1) Member of CERCOPAN staff able to speak 'Agoi' language and therefore act as
translator;

Similar existing projects in the past and running simultaneously with this project;
therefore, less sensitization was needed for approaches used;

Flexibility of CERCOPAN staff and volunteers willing to work outside of normal
working hours to fit around the activities of the village;

Occurrences attributable to climate change coinciding with the onset of the project
(e.g., flooding and subsequent destruction of bridge), delayed dry season, absence
of harmattan, and unpredictable onset of rainy season;

Resident expert construction volunteer on hand at CERCOPAN and able to provide
advice on pig sty construction; 

Infrastructure and publicity machine in place, facilitating operations and
communications involved in this project (e.g., wifi Internet for researching climate
change material, education centres for display of awareness materials, community
and international newsletter for dissemination of results); and

Project coincided with Iko Esai forests being chosen as one of the REDD+ pilot sites
for Nigeria, which promoted increased interest in Iko Esai and surrounding villages in
climate change and sustainable natural resources use. 



Further Options to Deal with Climate Change Impacts

1. Improvement of crop yields to ensure food availability and diversity in case of crop
Failure; 

2. Building better infrastructure such as bridges and culverts to combat the effects of
flooding (flooding has proven a problem in recent years);

3. Increase access to external markets by encouraging road construction; 

4. Further livestock projects in the communities to decrease reliance upon natural
resources which may no longer be present under altered climatic conditions.; 

5. CBOs wish to increase their capacity to fundraise and manage projects to encourage
additional climate change adaptation projects in their communities;

6. Need to attract Cross River State and LGA for assistance for infrastructure
improvements; 

7. Communities wish to conserve their natural resources and hope to be able to gain
REDD+ funding to enable them to do this without compromising the needs of
vulnerable Groups; and

8. Iko Esai community wishes to incorporate additional natural resource protection
measures into their bylaws (e.g., rigid adherence to the land use plan) to effectively
ensure the forests are sustained.

Where Learning has Happened
Learning in most cases has been at the household level, with individuals being trained in
alternative livelihood techniques and receiving climate change awareness information.
CBOs and group leaders have also significantly benefited from learning, as they have
been directly involved in the adaptation projects. To a lesser extent, learning has occurred
within State Government and universities that have received the climate change
awareness curriculum and reports on the experiences of CERCOPAN's work. Local
schools, visitors from other communities, and the general population have learned from
CERCOPAN's publicity materials and talks given during visits to the communities.  

Agriculture (Crops and Livestock) and Extension Services 

1) It is vital that a program be adopted to ensure that future farming expansion within
the State is carefully planned. This could be achieved by assisting local communities
to produce land use management plans, and by providing training to officials or
CBOs to allow them to subsequently determine where farms should be located, then
to monitor compliance with the plans. The system would need to be carefully planned
to minimize corruption; however, as village farmers are often of the lowest economic
class and thus the most vulnerable to additional "charges" that may be added by
village officials to grant permissions.

2) The state must invest in agricultural education that will discourage wasteful farmland
acquisition and cultivation practices. Land ownership in communities such as Iko
Esai is secured simply by clearing a patch of forest, even if this land is not
subsequently cultivated. The simple act of clearing ensures that the land remains in
the family indefinitely and that it is therefore available as a fallback in the future
should it be needed. In addition, local bylaws are often such that even by clearing a
patch of land distant to the original farm, the owner can claim all of the forest
between the two patches. These local prospecting practices encourage
deforestation, which not only destroys the natural resource base and leads to
erosion, but it also increases local and international climate change by releasing
carbon into the atmosphere.  

3) Agricultural extension services are required to encourage and help ensure crop
rotational systems so that the land can support crops for as long as possible before
the fallow period, thereby reducing the amount of forest clearing. The methods
should encourage eco-friendly fertilizers and discourage the use of agro-chemicals
(which can contribute to climate change). This pilot project has shown that the most
cost-effective way of training farmers is to employ a step-down training process.
Training small groups of farmers at one site often involves considerable investment in
time, and it is much more effective to take one member from each community and
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train them on the basis that they will then train others. Agricultural extension services
are also one of the most cost-effective ways of protecting the natural resource base,
and for improving rural poverty. 

Water Management 
1) Water management authorities should collaborate with education agencies to raise

awareness among communities about pollution of underground water, including
rivers, surface water, and underground water. Members of the community often do
not consider the impact of setting up livestock projects and other potential polluting
activities close to watercourses. For example, without CERCOPAN's advice, the new
abattoir would have been constructed close to the stream in order to facilitate easy
water collection. Incidences of water-borne diseases are high in the villages as a
result of these and other sanitation issues. 

2) The placement of cassava/gari processing facilities should also be regulated, as the
toxic run-off water can be extremely harmful to humans and livestock should it enter
the drinking water supply. Some communities, such as Agoi, self-regulate this to
some extent already through CBO interventions. Other communities, such as Iko
Esai, seem unaware or unmotivated to put any such regulations in place. Changing
rainfall patterns as a result of climate change may likely exacerbate such impacts,
thus increasing the need for education and preventative steps to be applied. 

3) The establishment of Environmental Management Committees at the community
level, with a focus on sanitation, waterway management and forest management,
should be supported by the appropriate state environmental authorities similar to the
existing relationships established between the Forest Management Committee and
the State Forestry Commission.

Road and Bridges
1) Improving the quality of the access roads to rural communities is vital within Cross

River State to assist in adaptation to climate change (via diversification of options)
and to help reduce rural poverty. The difficulty in accessing both Iko Esai and Agoi
reduces the profit margins of most  potential livelihood options and completely
excludes other options due to the cost and feasibility of transporting materials to start
projects (e.g., pigs, chickens, baking ingredients) and the cost of transporting the
products for sale in nearby towns and villages. Investment also needs to be made to
replace wooden bridges with more sturdy concrete constructions, as the
communities invest finances annually to repair and replace wooden bridges which
are destroyed rapidly as a result of wear and tear and flooding. The incidence and
severity of such impacts seems to be on the rise and can be expected to continue as
a result of increasingly extreme weather patterns. The constant need to repair
substandard transportation routes with short-term repairs represents a drain on both
local and state resources.  

2) Consideration should be given to the regulation of traffic passing along these routes.
As well, affected communities should be made responsible to some extent in
reporting unauthorized use by heavy vehicles that may damage infrastructure or be
an inappropriate use of the road, such as illegal logging traffic.

Rural Livelihoods and Marketing
1) There are limited opportunities for the communities to market information, and there

is limited access to information. As a result, communities tend to be constrained in
their creativity regarding ideas for potential alternative livelihoods options. The linking
of farmers, artisans, and traders with external markets should be prioritized. 

2) Provision of a centralized state market system or mechanism for rural produce with a
regularly publicized fixed price for producers and collection and trading locations
would enable small-scale producers to enter a larger, more stable market system
(e.g., cocoa farmers). The establishment of such a market chain structure would
allow merchants to meet industrial-sized orders, and would encourage support from
those higher up the chain to assist producers to meet quality and quantity
requirements. Such cooperative partnerships may allow for rural communities to
expand production to a level that is currently unachievable. For example, 10 families
would produce honey and pass it on to a person within the community responsible
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for transporting the honey out to a state agriculture ministry market where the honey
is bought for a set rate. Wholesalers then buy from government at a guaranteed rate
or it is sold in a city market-place.

Rural Industries and Rural Finance and Commerce

1) Small loan systems should be made available, along with regulations to ensure they
are accessible to rural producers, as there is a lack of capital in many rural rainforest
communities to invest in the assets, equipment, and inputs required to start
legitimate small businesses. Currently, the only loans that are available to rural
entrepreneurs have wildly excessive interest rates that don't encourage wise
investment. Technical assistance and organizational support will be needed to ensure
that the business model is profitable and does not lead the rural poor into further
debt. Projects that involve training and initial start-up costs only should be
encouraged and constraints placed on loan size to ensure that the amount invested
does not exceed the ability to pay back or consume any benefits accrued from the
endeavour. Based on the experience with the BNRCC pilot project, projects that lead
to benefits in the short- to medium-term seem to be most successful and retain
participants' interest the most. 

Forests and Forest Management

1) Forest users are identified as those most at risk from the impacts of climate change –
not only directly from the absence of resources or the increasing level of difficulty and
danger in reaching resource grounds, but also from the over-exploitation of their
primary income base by non-traditional users. These include non-primary users such
as farmers in times of climate change-related crop failure, and large-scale industries
such as logging operators. The forest users (hunters and NTFP gatherers) have been
identified as primarily those groups who also have the least ability to influence their
situation and are generally the poorest or most marginalized members of society. For
this reason, it is of the utmost importance to protect the forest from over-exploitation
or destruction if widespread poverty is to be avoided in forest-dependent
communities.

2) A legal framework is needed to protect these forest resources, as well as a
mechanism for upholding it. Without this, the resource-dependent user groups will be
at the mercy of more influential stakeholders who may likely be more inclined to "cash
in" on forest resources in an unsustainable manner for personal gain when climate
change affects their own livelihoods. Local people are well-equipped to carry out the
role of law enforcers, but need support through well-established links with authorities
and some level of funding for organization. This model has been used in the past by
the Forestry Commission in the form of Forest Management Committees. The Forest
Management Committee in Iko Esai is active and interested, but constrained by lack
of equipment and funds. The Iko Esai surveillance team that was trained during this
project has also highlighted the need for equipment such as wellington boots, GPS
equipment, and cameras, and grant proposals have been written to assist them. The
government should consider a similar program, rather than employ a large number of
forestry officers who are very seldom in the forest communities. Involving local people
as rangers to protect the forest and encouraging the community to undertake land
use planning is highly beneficial. 

Wildlife and Biodiversity
1) It is likely that some impacts of climate change on wildlife and biodiversity may

simply be unavoidable. Species that are adapted to seasonal changes may fall victim
to the increased climatic fluctuations predicted to affect the region.What seems clear
is that a wide variety of ecosystems globally will be subject to increased
environmental stress over the coming decades. If not properly managed, currently
rich areas of biodiversity and abundant wildlife may be decimated by the joint
pressures of climate change and increased human exploitation in response to
similarly induced hardship in existing livelihoods.  This in itself will feed back to further
exacerbate the plight of forest communities as the resource base is threatened with
potential collapse and a loss of productivity. This scenario not only removes essential
resources for large portions of the communities, but also destroys the potential for
future markets, revenue opportunities, and adaptation measures. There are several
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potentially highly lucrative markets that can be tapped in the event that wildlife and
biodiversity are conserved. These include tourism, pharmacological products, and
carbon markets. Eco-tourism is highly achievable within rainforest communities in
Cross River State, given the remarkably high diversity of wildlife and the tourism
infrastructure already in place in Calabar. Such endeavours can employ those most
vulnerable members of the community as guides and staff, a practice already
undertaken at CERCOPAN's Rhoko site.

Women's Affairs
1) Women face considerable disadvantages in many rural communities as a result of

traditional gender roles. This project has shown that, through training and support
networks, women can provide a sizeable addition to household income by the
establishment of a wide range of cottage industries. In a time when households are
facing increased hardship, it is self-defeating to shackle the abilities of 50% to 75% of
the adult component of a household (one to three wives). Emphasis must be placed
upon the empowerment of women to enable female-headed households to be self-
supporting and for female spouses to supplement and "stabilize," through income
diversification, the family income. There will likely be some reaction against this
movement by men, but it should be public policy that women be empowered to
enable their mobilization to help meet the challenge facing the population at large.
CERCOPAN's dealings with youth in the communities (CCDC, for example) have
illustrated that younger generations are more open to the idea of female participation,
but, until this is actively pursued, a valuable resource in rural communities remains
untapped.

2) It must be made clear to adaptation practitioners that more active investigation
should be employed to ascertain women's needs and challenges in the face of
climate change impacts. This is because women are far less vocal than the men, as
they traditionally do not speak out in the presence of the males in the communities.
The men are generally accepted as the spokespeople of their communities; however,
it has been shown on numerous occasions that the men often are unaware of the
challenges observed by the women, particularly with regard to water and fuel wood
collection. By not actively enlisting the women's knowledge and workforce, and not
providing an enabling environment for this to occur, adaptation practitioners will forfeit
a considerable chance to formulate a successful response to climate change in
Nigeria.

Education
1) Lessons learned during this pilot project have revealed that education is the most

effective and cost-efficient way of both helping communities adapt to climate change
and protecting their natural resources. By far the most successful adaptations in the
short-term were the options involving training, such as the farmer field school, fuel-
efficient wood stove training, land use management plan training, and baking. It is
vital that the department of education partners with other ministries (see previous
examples) such as the Ministry of Agriculture, Forestry Commission, Rural Affairs,
and Ministry of Information, to advise on the best ways to ensure that the necessary
information reaches and is understood by rainforest communities. 



Everything listed in the original work plan outlined in the project proposal was achieved.
Analysis of the benefits accrued from the interventions put it place, however, will be even
more relevant after one year to allow the projects to develop. Observers will then be better
able to determine the projects' levels of success, whether they are still operating, etc. 

Assessment of
Achievements
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Table 9 Assessment of achievements relative to work plan

Proposed activities Target Achievement Rating (%)Project objectives

To improve the level of
awareness of the
impacts of climate
change by 30% by end
of project year in a
sample of the rural poor
in two communities in the
rainforest ecozone

To create awareness for
responsible rainforest
resource utilization and
protection

-Community needs
sssessments- Awareness
campaign in two communities
to outline importance of
improved rainforest
management to provide a
buffer against climate change

- Production of climate
change (impacts and
adaptation) curriculum to be
taught at the Rainforest
Research Institute.    

- Community needs identified in
target communities

- Knowledge about climate
change, and the role of rainforest
in checking the effects, increased
in two communities

- Climate change impact and
adaptation curriculum and
teaching materials designed and
integrated into studies at the joint
CERCOPAN/ UNICAL Rainforest
Research Institute

- Prioritized livelihood initiatives
selected- Awareness
increase:Esai: +158%Ekperem:
+150%Agoi Ibami: +141%

- Education boards annually
reaching 20,000 visitors

- Nine-lecture series on climate
change curriculum written and
distributed

- See above

- Visits by Cross River State
Forestry Commission creating
awareness about REDD+- 917
individuals affected by BNRCC
project

- 5 members of Iko Esai CCDC
trained to maintain LUMP- 24% of
Iko Esai community forest brought
under management in time period

100%

- Training of surveillance team
and further development of
CLUMP in Iko Esai

- Implementation of FFS in two
communities- Implementation
of sustainable livelihoods
projects in four communities

100%

95%

100%

95%

- Long-term land use management
plans implemented in one
community

- Improved agricultural methods
adopted in two communities-
Improvements to the standard of
living of two rainforest
communities

- Alternative livelihood options not
dependent upon the natural
resource base practised in two
communities

-150 rainforest community
households to have adopted fuel-
efficient wood stoves

- 30 cocoa farmers received
training within the two villages.
Reported income increase of
between 100% to 200%

- 50 women and 52 men involved in
livelihood initiatives (pigs,
beekeeping, snails, baking,
chickens)Income improvement:

- Iko Esai: +48% 
- Agoi Ibami: +260% 

- 94% of 63 women trained in Iko
Esai built or building stoves- 91% of
90 women trained in Agoi Ibami
built or building stoves

- Production of wood fuel-
efficient wood stoves

To demonstrate the use
of fuel-efficient wood
stoves in rainforest
ecozones to reduce
destruction of the natural
resource base 

To improve the
environmental
management capacity of
communities to provide a
natural buffer to climate
change by 25% by end
of project year

To raise standards of
living in two target
communities by 10% by
end of project via the
implementation of
sustainable alternative
livelihoods projects

New livelihood projects show great potential for expansion, and there are a wide range of
benefits to be realized from them in the long term. CERCOPAN hopes to undertake the
following activities in the future (many of them have already been included in submitted
proposals):  

Further training and provision of equipment to the CCDC surveillance team to
increase their capacity to monitor farmland expansion and their progression into
inappropriate land use zones;

Tree planting awareness programs and subsequent tree planting to repair degraded
areas of abandoned farmland and potential erosion hotspots; Continued advocacy of
fuel-efficient wood stoves in Iko Esai and Agoi, and in neighbouring Owai and Iko
Ekperem; 

Continued monitoring of started projects – particularly with regard to animal welfare
standards and profits shared among cooperatives;

Exploration of market chain options to extend profitability/scale of projects;

Investigation into the feasibility of expanding sustainability of particular livelihoods
impacts of businesses; for example, by using by-products for fertilizer and setting up
businesses to make chicken feed;

Next Steps



232

Scale up projects, where possible, and encourage small-scale business models to
supply appropriate training, where possible;

Monitor progress of projects and identify opportunities to further ensure long-term
viability;

Continue to publish progress reports and increase exposure of successful projects to
other potential participants/facilitators locally and beyond;

Continue to undertake climate awareness raising with visitors and schools; and

Disseminate climate change curriculum and incorporate into courses planned at the
new Rainforest Research Institute development planned by CERCOPAN. 

Project Finances
Total amount approved and provided to CERCOPAN: Naira 3,392,488.

Names of People completing this Report
Claire Coulson  (Director)

Richard Carroll (Community Conservation Manager, at onset of project)

Rachel Hemingway (Community Conservation Manager, on completion of project)

Sylvain Lemoine (Research Coordinator responsible for surveillance team training and
LUMP development)

Amy Baxter (Administrations and Operations Manager, Finance Section)
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