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Gender desegregated
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Peri-urban
Resilience
Capacity

Definition
Climate change is the gradual warming of the earth’s atmosphere
caused by emissions of heat-absorbing greenhouse gases, such as
carbon dioxide and methane. The term is generally used to reflect
longer-term changes, such as higher air and sea temperatures and a
rising sea level.
The effects of climate change on natural and human systems
Adaptation means doing something new or different to what you or
your community did in the past in order to adapt to climate change
Is the community-led initiative and is it based on local priorities, needs,
knowledge and capacities which can both empower and help those
people to better cope with and plan for the impacts of climate change
for sustainable agricultural practices.
Climate variability reflects shorter-term extreme weather events, such
the El Niño Southern Oscillation (ENSO) and the La Niña Southern
Oscillation (which results in drought conditions in Rwanda). While there
is some evidence that climate variability will increase as a result of
climate change, many uncertainties remain.
Describes a person’s inability to cope with, withstand and recover from
climate change hazards like drought.
Data that can be separated into male and female. This is now\ required
in all surveys.
Areas and villages adjoining sectors of Bugesera district
Refers to the ability of a community, society or other system to continue
functioning during or after a climate change hazard
Describes all the strengths and resources available within a community,
society or organization that can reduce the level of risk or the effects of
climate change hazard. Capacity may include physical, institutional,
social or economic means as well as skilled personal or collective
attributes such as leadership and management. Capacity may also be
described as capability
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Chapter 1: BACKGROUND
Rwanda is a small landlocked mountainous country in East and central Africa; it extends just
over 26,338 km2 and is home to an estimated 11 million people which makes it the most
densely populated country in Africa. It is also one of the poorest countries in the world.
Rwanda’s economy and the livelihoods of her people are dependent on the environment and
natural resources which are increasingly under pressure from climate impacts and
unsustainable use. All these contribute to environmental degradation as well as a decline in
ecosystem goods and services. More than 90% of the population depend on peasant
subsistence agriculture which about contributes 40% of GDP. The industrial sector is still in its
early stages.
Adaptation is the first priority of the country due to high vulnerability of key economic activities
such as agriculture, energy and forestry. In addition, Rwanda has one of the lowest green house
gas (GHG) emissions per capita in the world estimated at 0.99 tCO2eq/person (2013)1. It should
also be noted that the national balance between emissions and absorption was negative in
2005.
Despite this, Rwanda has established mitigation targets in different sectors through its Green
Growth and Climate Resilience Strategy and mainstreamed Green Economy in its Economic
Development and Poverty Reduction Strategy. In this context, Rwanda considers that its
Contribution is equitable and adequate.
Rwanda has two uniquely different climate zones. The North and Western highlands experience
abundant rainfall amounts and cooler temperatures whereas the Eastern and Southern regions
are flat with a semi-arid climate characterized by prolonged dryness.
Bugesera District is located in the densely populated low lands of the Eastern region, and
greatly affected by long periods of drought which tend to become cyclical and persistent.
Despite the many water bodies in the region, composed of lakes and rivers, Bugesera has
suffered long dry spells with adverse impacts on livelihoods and welfare of the populace, which
are closely tied to agriculture. Crop failure during the 2000 drought meant the entire region had
to depend on external food supplies. The extent and intensity of land degradation have also
weakened its resilience. Drought, combined with overgrazing and poor cultivation practices, has
led to deterioration in pasture and arable land to the point where many have been abandoned.
Changing climatic conditions has been associated with declining food crop production due to
low moisture content. Cassava, the main food and income-generating crop is now a rare
commodity; and the production of beans has also been adversely affected by the low soil

1The

Republic of Rwanda Statistical Yearbook 2014
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moisture. Little effort has been made to mitigate the problems of rainfall unpredictability, due
to extreme poverty. There is an emergence of pests and diseases, possibly because of changing
environmental conditions, crop pests were reported to have increased. All these have been
exacerbated by extreme poverty, and poor coping and mitigating capacity to a changing
climate.
The proposed project will strengthen resilience and address "Green growth for sustainable
livelihoods" through increasing fruit tree cover using green and low carbon technologies, and
inspire smallholder farmers to promote a market oriented climate resilient agriculture practice
in eight (8) sectors of Bugesera district (Mareba, Rweru, Ngeruka, Ruhuha, Kamabuye,
Nyarugenge, Rilima and Juru). In a district otherwise characterized by low agri-production and
food insecurity, the choice of these eight sectors is made based on the availability of
underutilized resources such as water, arable land, and low tree cover.
1.2 Vulnerability to Climate Change
Climate change is now a well-accepted reality and there is emerging evidence that climate
change poses a threat for development in Rwanda where Bugesera regional is the climate
hospot with very aggressive negative impacts. An understanding of the emerging trends of
climate change and its effects in Rwanda is an important starting point in addressing the
negative effects of climate change. Projections of future climate change for Rwanda indicate a
trend towards a warmer, wetter climate. Increases in mean temperatures are projected under
all models and all emissions scenarios, while the majority of models also indicate increases in
annual rainfall totals, though a few show small reductions (Republic of Rwanda, 2011). Rainfall
totals for the two rainy seasons are projected to increase, though as with annual changes, the
increases in rainfall are generally small relative to the inter-annual variability currently
experienced in
Rwanda. The projected changes to heavy rainfall events are less conclusive, with daily data for
regions like Butare showing little change for the 2050s or 2090s, whereas other published
research using CMIP3 data has found increases in heavy rainfall for Rwanda (ibid).
It is very challenging to make local scale projections of future climates with the present state of
knowledge (REMA, 2011). The impact of these events is significant and poses a threat to the
country’s economy varying across geographic areas, sectors, social and economic groups at the
national level. In general, rural women, children and other disadvantaged segments of society
will be the most affected socio-demographic groups.
The first key finding of the Economics of Climate Change Adaptation study for Rwanda 2 is that
the existing climate variability has significant economic costs. Impacts of climate change
include;
2

http://rwanda.cceconomics.org
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Periodic floods and droughts (extreme events) already cause major socio-economic impacts and
reduce economic growth in Rwanda. Major flood events occurred in 1997, 2006, 2007, 2008,
and 2009, where rainfall resulted in infrastructure damage, fatalities and injuries, landslides,
loss and damage to agricultural crops, soil erosion and environmental degradation. In some
regions of the country especially Eastern Province there have also been periodic droughts, for
example in 1999/2000 and 2005/6.

The same study undertook case studies and surveys to investigate recent flood events. A study
of the Nyabugogo River Plain found that flood damages occur each rainy season, which lead to
direct (damage) and indirect effects, particularly to informal settlements. For example the 2005
flood damaged crops, bridges and led to environmental degradation. The 2007 floods led to
fatalities, agricultural losses, building and infrastructure damage and population displacement.
The most severe of the recent events was the 2007 flood. The study has estimated that the
direct measurable economic costs of this event were $4 to $22 million (equivalent to around
0.1 – 0.6% of GDP) for two districts alone. However, this only includes the direct economic costs
of household damage, agricultural losses and fatalities. It does not include the wider economic
costs from infrastructure damage (including loss of transport infrastructure), water system
damage and contamination, soil erosion and direct and indirect effects to individuals. The total
economic costs of the 2007 floods are therefore much larger and would increase further when
other national level effects are considered. It is clear that these events costs that would be very
significant in terms of national GDP. The continued annual burden of these events leads to
reductions in growth over time.
There are also wider impacts from the current climate. The study has found some indication
that recent temperature trends may have shifted the altitudinal pattern of malaria and raised
the national burden of malaria in recent decades (increasing preventative and treatment costs).
Some of these recent trends (e.g. temperature shifts, climate variability and flood intensity)
may reflect an already changing climate. However, any impacts also have to be seen in the
context of changing patterns of vulnerability over time.
Moreover, the implications are that Rwanda has a current adaptation deficit, i.e. it is not
adequately adapted to existing climate risks.

1.3 National Responses to Climate Change in Rwanda
The GoR has devised a number of policy and institutional responses to support smallholder
farmers adapt to climate change and climate variability. Some of the key policies and
programmes include;

7

1. The National Adaptation and Programmes of Action (NAPA) Rwanda has finalized its report
on National Adaptation Programmes of Action to climate change, NAPA, and which was
adopted by the November 2001 Assembly of the Conference of Parties to the United
Nations Framework Convention on Climate Change (MINITERE, 2006). The NAPA contains
an overview of climate changes and impacts in the country, with results of this process
focused on identification of high vulnerabilities to climate change of the population and
sectors of agriculture, water resources and energy due to mutual influences and cumulative
impacts floods on steep slopes; Desertification trend in agro-bio climate regions of the East
and South-East; The lowering of level of lakes and water flows due to pluviometric deficit
and prolonged droughts; and degradation of forests. This is complemented with a gradual
shifting of the rainy seasons, accompanied by severe erosion, decreases in agricultural
productivity, and the resulting poverty3.
2. The Comprehensive African Agriculture Development Programme (CAADP) Rwanda
ratified and domesticated CAADP objectives into the national policies on March 31, 2007.
The CAADP programme supports policies geared toward accelerating growth and
elimination of poverty and hunger through agriculture-led development. At the Rwandan
national level, the CAADP programme is linked to the implementation of the Strategic Plan
for the Transformation of Agriculture (SPAT) as implemented under the Economic
Development and Poverty Reduction Strategy (EDPRS), geared toward strengthening and
adding value to the country’s agricultural productivity which is part of vision 2020 agenda.
Green Growth Strategy,
3. Green Growth Strategy; The Republic of Rwanda released its Green Growth and Climate
Resilience National Strategy for Climate Change and Low Carbon Development in October
2011. The Strategy aims to build upon work that is already being done in Rwanda on climate
change, focusing on the various projects and policies in a holistic national document which
encompasses the longterm direction as well as short-term priority actions. The Strategy is
one of the initial steps on a pathway which leads to a sustainable, secure future where
3

UNEP (n.d) Final evaluation of National Adaptation Programmes of Action. Country Report Rwanda.
http://www.unep.org/eou/Portals/52/Reports/Annex_9a-Rwanda_Country_Report.pdf
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Rwanda is prepared for the risks associated with climate change, population growth and
rising oil prices but clearly holds out the promise of a green, clean future.
4. National Policy on Environment; Rwanda has a national policy on environment formulated
in 2003 and a Ministry of State was recently created with an organ specialized in
environmental protection, the Rwanda Environment Management Authority (REMA). The
Organic Law n° 04/2005 of 08/04/2005 determining the modalities of protection,
conservation and promotion of the environment has come into effect since 1st May 2005
(O.G. n° 9 of 1 May 2005). It determines especially the guiding principles for conservation
and rational use of environment and natural resources.
5. The National Fund for Environment in Rwanda – FONERWA is the National Fund for
Environment and Climate Change Strategies in Rwanda. The formation of the fund was
provided for under Organic Law No 04/2005 determining the modalities of protection,
conservation and promotion of environment in Rwanda (REMA, 2010).The fund serves to
promote sustainable financing for environmental management and climate change
resilience. Its prime aim is to manage both locally and externally sourced funds and channel
them for a better and sustainable environmental use. The institutionalization of FONERWA
comes at an opportune time when Rwanda has just developed a cross sectoral climate
change strategy, Green growth and climate resilient: the Climate Change and Low Carbon
Development strategy in which FONERWA was identified and proposed as the primary
vehicle to uptake climate change financing to address national priorities.
6. Rwanda has signed and endorsed its commitment to the Paris Agreement to cut its Green
Gas Emissions - and INDC Rwanda is highly vulnerable to climate change, as it is strongly
reliant on rain-fed agriculture both for rural livelihoods and exports of tea and coffee. With
the highest population density in Africa, adaptation concerns are central to the INDC. In
recent years, extreme weather events in Rwanda increased in frequency and magnitude
what, in some parts of the country, lead to significant losses including human lives. Floods
and landslides were increasingly reported in the high altitude Western and Northern
Provinces, whereas droughts made severe damages in the Eastern Province 4.
4Rwanda

baseline climate change vulnerability index 2015
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Rwanda's long term vision is to become a climate resilient economy, with an objective to
achieve Sustainable Land Use and Water Resource Management that results in Food
Security, appropriate Urban Development and preservation of Biodiversity and Ecosystem
Services, as well as to ensure Social Protection, Improved Health and Disaster Risk
Reduction that reduces vulnerability to climate change impacts5

1.4 Promoting Sustainable Agriculture in a Changing Climate in Bugesera District
The project will address "Green growth for sustainable livelihoods" through increasing fruit tree
cover using green and low carbon technologies, inspiring smallholder farmers to promote a
market oriented climate resilient agriculture.
Purpose; The overall objective of this proposal is to empower smallholder farmers with skills
and green technologies in climate resilient agriculture for sustainable livelihoods.
Specific objectives:
I.

To combat the negative impacts of climate change on vulnerable people living in
poverty by increasing knowledge, strengthening governmental and non-governmental
institutions, and developing capacity related to climate change

II.

Awareness creation amongst smallholder farmers on climate resilient agriculture,

III.

Integration of solar powered (green) technologies in irrigation,

IV.

Promotion of sustainable land use and management practices

V.

Empowerment of vulnerable groups and including women in nurturing fruit crops as
climate resilient crops.

Outputs:
I.

Increased capacity in climate change (adaptation and mitigation) of 20 Rwandian
governmental and/or non-governmental Decision Makers on national and/or district
level

II.

80 trainers from cooperatives trained on awareness creation in climate resilient
agriculture; these shall train other beneficiaries.

III.

8 hectares of fruit trees irrigated with solar powered technologies to demonstrate use
of green technologies.

IV.

2000 hectares of land sustainably managed and put to efficient utilization; use of soil
water retention practices such as mulching and compost making.

5Green

Growth and climate resilience Strategy, 2011
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V.

400 beneficiaries trained in nurturing improved fruit seedlings resilient to climate
change, and disease and pest control; beneficiaries from the trainings of trainers shall
progressively train other beneficiaries.

VI.

172,000 improved seedlings resistant to drought will be produced and planted;
indigenous fruit varieties grafted with most productive varieties such as mangoes,
oranges and avocado, papaya and tree tomatoes.
The proposed project is a combination of adaptation and mitigation. It will empower
communities in building capacity and skills development in "Green growth for sustainable
livelihoods" through increasing fruit tree cover using green and low carbon technologies. It
will inspire smallholder farmers to promote a market oriented climate resilient Agriculture
in eight (8) sectors of Bugesera district (Juru, Kamabuye, Rilima, Mareba, Rweru,
Nyarugenge, Ngeruka and Ruhuha). The choice of the eight sectors is made based on the
fact that there are available unutilized and under-utilized resources such as water and land.
These areas also have low tree cover. The outputs and results detailed in the proposal are
designed to bring about changes in empowering community groups and non-state actors to
mitigate and adapt to climate change risks through appropriate low carbon and green
growth activities for sustainable livelihoods. The core target groups – community groups in
the eight sectors, local authorities and non-state actors, can be powerful advocates for
change when supported with the knowledge and practical skills to do so. However, without
the right motivation, knowledge and skills are not enough to bring about effective change.
The needs of community groups, local authorities, practioners and non-state actors must be
recognised so that change brings about positive benefits for the individual and the
community, and these benefits become tangible.

1.5 About the Baseline Study
This baseline survey effort consists of baseline indicators/information three components –
socio-economic and demographic status, community awareness on climate change impacts,
vulnerability and adaptation survey. A quantitative questionnaire on basic indicators of welfare,
information sources, fruit tree cover/livelihood/agriculture/natural resource management
strategies, needs and uses of climate and agricultural-related information and current risk
management, mitigation and adaptation practices, was implemented by NBDF Coordinator in 8
sectors of Bugesera district target sites. NDBF, RECOR and partners will implement and monitor
changes in baseline indicators. The plan has been to identify baseline information to monitor
what changes have occurred since the baseline was carried out. The goal is not to attribute
these changes to the project, but to be able to assess what kinds of challenges and opportunity
for agricultural climate change adaptation and mitigation sustainably.
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The Objectives of the Baseline Study: The general objective of the baseline survey study is to
provide baseline information at the sector community level about some basic indicators of
improved fruit tree coverage, bufferzone management, irrigation practices, land management,
pest management, climate change adaptation, natural resource management, climate change
awareness, information networks for weather and agricultural information which can be
compared across target sectors and monitored over time.
Specific objectives are to:
1. Provide indicators to allow the project to monitor changes in the target districts over
time. In particular, changes that allow people to Manage current climate risks, Adapt to
long-run climate change, and Reduce/mitigate greenhouse gas emissions
2. Understand the enabling environment that mediates certain practices and behaviours
and creates constraints and opportunities (policies, institutions, infrastructure,
information and services) for communities to respond to change
3. Explore social differentiation: Sustainable Agriculture Knowledge Attitude Perceptions
(KAPs) of the community members – Youth, women and men Baseline data for the
project as benchmarks for performance evaluation.
The baseline study further intended to map information:


that will assist in designing the project’s monitoring and evaluation plan



for developing ToTs training modules and capacity building interventions and



Information that will assist in identifying relevant policies, guidelines and frameworks
for supporting project implementation, advocacy and sustainability



Identify sites for setting up of project infrastructure; solar systems, nursery beds, etc.

Chapter 2: METHODOLOGY
2.1 Methodological Approach
This Baseline study entailed reviewing land for project implementation and target community
response measures applied (actions on sustainable agriculture and use of low carbon systems
for access to water for irrigation) amidst changing climate/seasons. There was a deliberate
assessment of knowledge of communities concerning climate change impacts, vulnerability and
adaptation. This entailed analysis of community perceptions, attitudes on the adaptation and
12

mitigation measures. Individual farmers on fields were engaged from the 8 selected sites from
the 8 sectors of Bugesera district. Socio-economic activities and impacts related discussions for
agriculture in a changing climate involved assessment of various livelihood capabilities of the
interviewees (Intra- and Extra- farm dynamics) in the study areas. This included availability of
arable land far from bufferzones, engagement in planting of grafted fruit trees, access to water
for irrigation, impact of climate change on the food security and livelihood and general impact
on the community’s access to ecosystems services. Hence it involved analysis of the climate
change challenge on the entire rural livelihood in all the 8 sectors.
Methods used in the study included the use of the check lists using the Participatory Rural
Appraisal (PRA) tools such as Focused Group Discussions (FGD), Key Informant Interviews, Semistructured Interviews, and Ranking. The study is based on Quantitative and Qualitative data
analysis as it involves discretion and interpretation of the research findings. Data were
categorized under the themes, analyzed by in line with project objectives. Tentative themes
were identified namely; ease of access to improved fruit trees, presence of best practices to
land use management, use of irrigation systems, affordability to various sustaibale agricultural
services, alternative income generation resources, availability of land for fruit trees, the
community understanding of climate change, the socioeconomic impact, vulnerability and
adaptation measures and challenges. During data analysis and discussion, these themes were
confirmed and new emerging issues were captured as well.
The study employed Participatory Rural Appraisal (PRA) family of approaches, methods and
behavioral stimulating tools that enabled community members to express and analyse the
realities of their lives and conditions amidst climate change. PRA tools used, facilitated the
analysis of local problems and the formulation of tentative solutions with local stakeholders.
The tools used were of a wide range of visualization methods for group-based analysis to deal
with spatial and temporal aspects of climate change social-economic feature and problems. The
method used focused on dealing with a community level scale indicator mapping and analysis.
Therefore, PRA tools provided a structure and many practical ideas that stimulated local
participation in the creation and sharing of new insights about climate change mitigation and
adaptation. There was emphasis on ensuring community feedback in order to broaden the
group of people involved in the focused group discussions (FGDs).
2.2 Organizing the Study Process
The study activity process involved facilitators and assistants liaising with community since MidJune 2017. Rapport was established with community following initial long-term interaction of
NBDF, RECOR and partner activities target sectors. The team has worked for a period of 4
weeks on fieldwork, discussions with communities and analysis.

13

Questionnaires: Questionnaires were administered to the randomly selected study population
in eight target sectors. There was back translation of questionnaire; the original questionnaire
was written in English and during interviews it was translated into Kinyarwanda Consultant.
Document review: In order to understand the context of the problem and suggest feasible
recommendations, the team reviewed the international and national policy documents
including literature on the existing policies in the country on land use and management, climate
change adaptation, extent to which vulnerable people’s issues are integrated in broad
government policies and programs. Thus far, study results have been influenced by the length
of time allocated to conduct the exercise, scheduling assignment of report writing, and critical
analysis of all data, conclusions, and recommendations.
Study guiding questions; Developed and Adopted by SMHI,NBDF & RECOR Study team,
February 2017.
What data is required? Who is it useful to? What quality of information was forthcoming
during the baseline study? What actions will follow the baseline questionnaire? What length
of questionnaire is suitable for interviewees? What are the identifiable climate/seasonal
history of the local community?Who are the different groups composing farming and what
are the main characteristics of those groups and of the relations between them? How much
land is covered with fruits trees and other trees? How much land is available for planting fruit
trees? Are there existing irrigation systems, what type and scale? Are there compost sites? Is
there visible mulching? Is there grazing of animals, what types? What are the existing
community groups, what are their main activities and administrative structures? Are there
water bodies that are accessible to the project? What is land ownership status? What are the
major power relations and existing or latent climate change issues in the community? What
are the main socio-economic activities? What about ecosystems, agriculture and farming
systems vulnerability to seasonal changes? What are the main problems in relation to climate
change study concept and the main adaptation/development initiatives to improve? What
are the main customs and beliefs concerning the management of land, water, forests, and
swamps (or other topic associated with the research)?

2.3 Scope of the Study
Context and Geography: The content scope was derived from the document of the project
document that sought to represent the situation and established benchmark indicators to
inform the monitoring and evaluation plan and form a platform for the impact evaluation of the
14

project. The components focused on by the project are: Water, Energy, Agriculture, Land
management and Socio-Economic actions. In terms of geographical scope, the study covered
eight sectors – Rweru, Ngeruka, Ruhuha, Kamabuye, Rilima, Juru, Nyarugenge and Mareba
sectors of Bugesera district.
Table 1: Location of Project Sites
SECTOR

CELL

MODEL VILLAGE

Rweru

Nkanga, Batima

Ngeruka
Ruhuha

Ngeruka
Gatanga and Bihari

Mareba

Rugarama, Bushenyi

Nyarugenge

Murambi

Juru
Rilima
Kamabuye
8

Gashanga
Kidogo
Biharagu
11

Ruzo, Mujwiri and
Ihara, Kamudusi
Shami and Murama
Busasamana,
Nyaburiba,
Rwanzunga and
Kibaza
Gasagara,
Ibukumba
Rushorezo and
Nyaburiba
Mugorore
Kidogo
Kanyonyera
17

Sampling Population for the Study: The study was mainly conducted considering chosen and
recommended sites by authorities while random selection among all age groups and gender in
target villages and sectors. The reason for the above-mentioned sample was to draw from the
community that the project is targeting in order to generate benchmark information on the
proposed Project. Stratified random sampling considered the fact that everyone in target
villages and sectors are or will be affected by the climate change impacts. It is neither necessary
nor were there resources to interview everyone in target areas, it was decided to use “stratified
random sampling”. This involved sampling participants into distinct sites according to important
characteristics ie age, occupation and gender and then selecting a random sample out of each
subgroup. In terms of sample size this baseline study covered only a sample of the population.
The sample size was a compromise between the ideal size to be statistically representative and
the realistic size based on the resources available in terms of money, time and personnel. The
total number of face to face interviews was 20 respondents including 8 key informant
interviews and 5 FGDs were drawn and distributed according to proportion of sites per sector.
Table 2: Sample Sizes for the Respective Districts
Sector
Number of
Number of FDGs
15

Rweru
Mareba
Kamabuye
Ngeruka
Nyarugenge
Juru
Rilima
Ruhuha

Questionnaires
4
2
1
2
2
1
1
4

1
1
1
1
1
1
1
1

2.4 Data Collection Methods
1. Focus Group Discussions (FGDs): Participants were organized in a group of 8 people. The
group presented its views in open environment. Comparisons on emerging issues were drawn.
Focus group discussion was conducted in order to get a diversity of answers and experiences
that are harmonized in this study report. Focus group participants had been interviewed earlier
as key informants. The considered tools encouraged learning by doing and teamwork spirit of
PRA, and the procedures were transparent. For the same reason, 8 series of open meetings
were generally framed in the sequence of the study activities. Given the context of this kind of
study, the following key tools complemented FGDs:
2. Semi-Structured Interviews with Key Informants: This was mainly targeting key informants
such as district vice mayor, Joint Action Development Forum, Agricultural Officers, community
development officers, among others. Their views, observations, and experiences with regard to
the research problem were sought. Face to face interviews were carried out with respondents
who participated in the study as key informants.
3. Seasonal and Historical Indigenous Interpretations: Time trends in weather and farming
were sought from the indigenous knowledge about rainfall and drought seasonality. Farming
patterns and access to water for irrigation was discussed. Encroaching on bufferzones and
cutting down of trees was also discussed. Citizen’s knowledge about seasonality, water scarcity,
disease trends, myths and perceptions about climate, Migrations in search of water, conflict
and stress times at water points was documented among other events.
4. Observations and Recording: The research team also used direct observation in addition to
other research instruments such that non-verbal communication is documented. Observations
are backed up by recording, which included photography and writing down what was observed
in relation to the study.
2.5 Data Cleaning and Analysis:
As this study is both quantitative in nature, data collected was edited from time to time for
accuracy, completeness, uniformity and consistence. Data has been analyzed before, during
and after data collection basing on the main study themes. Quantitative data analysis was done
16

using excel. Each form of data entry excel worksheet looked like each page in the
questionnaire. This helped to enter data precisely from surveyed questionnaires into computer
(in excel). The data in excel was easy to convert into different tables for describing analysis. The
questionnaires were cleaned carefully both before and after the data entry. Before the data
entry, the written questionnaires were crosschecked by the interviewers to minimize missing
information and to ensure that every interviewer understood the questionnaire well. After data
entry, the data set was checked once more to minimize any mistyping mistake.
2.6 Developing Project Indicators
We have developed a matrix of indicators to help the project implementation understand
where the project is, which way it’s going, and how far from where want to see impact results.
The baseline indicators were identified and gathered to be used to assess progress and
determine what new programs or projects to undertake to ensure Promoting Sustainable
Agriculture in a Changing Climate in Bugesera District.
Chapter 3: FINDINGS
General observations: All the respondents shared similar expressions in all their answers and
described below.
The overall impression of land availability for planting of improved fruit trees from both district
and sectors authorities is that our target number of trees cannot exhaust it. The communities
need more sensitization for sustainable adoption of integrating the fruit trees into the existing
farming practices although the authorities are committed to take a lead. Recommendations on
trees to be planted gave priority to pawpaws, avocado and mangoes. In Mareba, one of the
interviewees mentioned that during one the longest drought seasons they fed on mangoes
only.

17

In picture above: Sample of flourishing local varieties of avocado trees seen in one of the
sectors.
There are local varies of avocado and mangoes that are flourishing although not so favorable
for intercropping, hence, introduction of improved varieties is going to be smarter and has
caused excitement among beneficiaries.
It was, however, confirmed that the lack of grafted fruit trees was due to the high cost of
seedlings.
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In pic above: Forest almost cleared for vegetable farming.
The District of BUGESERA is one of the seven Districts of the Eastern Province of Rwanda. It is
situated to the South West of the Province, between 3005 longitudes and 2009 latitude south
and it covers a surface of 1337 Km2.The District boarders with Nyarugenge and Kicukiro districts
of Kigali City In the North, Rwamagana district of the eastern province in the northeast,
kamonyi district of the southern province in the northeast, Ngoma district of the eastern
province in the east, Ruhango and Nyanza districts of the southern province in the west and the
republic of Burundi in the south which it shares boarders in the vast lake Cyohoha and Rweru.
The relief of the District of Bugesera is a succession of trays in the heights subsided and whose
altitude varies between 1300m and 1667m. Bugesera district is also characterized by a set of
carlings of Hills to the soft and middle slopes. The low trays that overhang some mounts
includes Mt. Juru, 1667 m the more culminating of the District, mount Nemba (1625) m and
the Maranyundo mountain that has an altitude of 1614 m. The relief is also constituted of a
succession of low plateau with old mountains, hills and dry valleys and, by swampy places, due
to the downfall, tectonic.
Compared to the other regions of the country, Bugesera is characterized by a climate very hot
resulting of the absence of mountains, due to relatively low altitude, of the rarity, of rains and
the periods of drought excessively prolonged.The climate of the District is tropical where the
temperature is in the order of 20 to 30 Celsius with the maxima of 26 in 29 Celcius. The
seasons are marked by an alternation of rains and drought. However, increased cutting down of
deforestation for search for farmland has led to increase in drought spells.
There irrigation challenge is done by improvising old jerrycans that are cut on top of the lid or
some diesel motor pumps which are connected to long pump of about 50-100 meters long from
the water levels to the small vegetable farms. This creates an opportunity that farmers
understand the irrigation component and once supported they are ready to support the
project. Also, the fruit seedlings shall easily survive since they will integrated into existing
watered small farms.
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In pic above: a farmer in Nyarugenge using a jerrycan to irrigate a farm of vegetables.
The time of the year, the length and the intensity of rains and the drought differentiate the
appellations of the four seasons:

Above in Pic: trees in bufferzone cleard for vegetable farming in Ruhuha, Ngeruka and Rweru.
Exception: Kamabuye and Rweru, have almost no bufferzone trees visible which creates a very
alarming and worrying scenario for the management of the water bodies.
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The small dry season so-called “Urugaryi” goes from January to the mid-March, The big season
of rain called “Itumba” short of mid-March to mid-June, The big season of drought “impeshyi”
covers the mid-June to the mid-October while the shot wet season” umuhindo” starts midOctober and ends in December.
During the last 9 years Bugesera recorded a lot of irregularities in climatic change as far as
lacking rains completely. However, The District of Bugesera is potential to fruit growth,
vegetable growth, bananas, cassava and the climate is in recovery and restoration since the
District is increasing in tree coverage despite the lack of improved commercial fruit tree growth
as observe in the 8 sectors of study.
It is known that the hydrosphere of this district is characterized by very few sources of water
and the few sources alternately used to dry up during the dry seasons. The hydrographic
network of the District is characterized mainly by three rivers: Akanyaru, the Nyabarongo River
and River Akagera. These rivers separate it to the west, of the, Districts of Kamonyi and
Ruhango of the Province of the South, to the North of the Districts of Kicukiro, and Nyarugenge
of the capital City Kigali as well as the District of Rwamagana and the District of Ngoma of the
Province of the East. In the South of the district, the Rweru Lake and Cyohoha south separates
the District with Republic of Burundi. The proposed project in the 8 sectors is situated directly
to the water bodies which shall enhance non-stop access to water for effective growth of fruit
trees and promoting integrated/ intercropping activities on sites.

Pic: Farming directly into the water body in Biharagu in Kamabuye Sector.
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Out of the 8 sites localized for the project, the District of Bugesera has 9 lakes the Rweru lake
(1857 ha for the part Rwandan), Cyohoha North and Cyohoha South (630 ha for the Rwandan
part), Gashanga (232 ha), Kidogo (220 ha), Rumira (280 ha), Mirayi (230 ha), Kirimbi (230 ha)
and Gaharwa (230 ha). The visit to these sites realized that there is outstanding dangers caused
by farmers encroaching the water bodies where the 50 meters of bufferzone of trees have been
destroyed for farming activities while 20 meters in marshlands has also been unsustainably
exploited.
Discussions on planting of fruit trees was welcomed by all respondents, however, they all raised
concern about the delay in establishing nursery beds. The time left for the next planting season
of trees caused worries among the beneficiaries sighting grave challenges if there any other
delays. It was recommended that atleast before mid-july would be the deadline for establishing
and introducing selected seeds into the nursery bed because atleast they would need four
months to develop and transfer into their final farms.
4.0 Adaptation to Climate Change
The study also investigated how communities study areas were adapting to aforementioned
impacts of climate change. Focus was on a community response to climate change that seeks to
reduce the vulnerability of socio-economic and natural resource systems. This is intended to
assess capacity and potential for target communities to adapt to climate change felt impacts.
All of respondents believed they can individually do something to adapt but explained that
adaptation cannot be effective without another helping hand. When we investigated in FGDs
why people feel helpless to adapt to effects of climate change, it was told in a scenario where
people believe that effective adaptation must be shaped by public policy. “Poverty is
powerlessness…with this poverty around me I can’t do much about climate change” retorted
the FGD participant Rweru Sector. The FGDs respondents wait for intervention by government
and other stakeholders like NGOs. This study finds out that people expect government and
other institutions to do the following:


Provide guidance and cause massive sensitization of farmers on how to harness climate
change adaptation to benefit local production. This involves increasing production and
productivity, improved and cheaper access to new and improved technologies and value
addition to increase storage life.
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The above interventions require a coordinated and systematic mechanism involving line
ministries including agriculture, environment, and finance and disaster preparedness.



District ordinances and bye-laws should be formulated to legislate for best practices in
stimulating adaptation in accordance with locally tailored needs and circumstances.

5. THE WAY FORWARD
Recommendations have been made in line with findings on targeted components of the project
that include: Water, Energy, Agriculture, Land management, Environment and Technological
Resource Access.
It was proposed that for effective implementation of the Promoting Sustainable Agriculture in a
Changing Climate in Bugesera District, timely start of field activities such as nursery bed establishment,
community sensitization, installation of structures for irrigation and awareness raising on intercropping
among the farming communities the project intends to work with. Also, emphasis on better value, faster
yield and friendliness to other crops currently grown should be out above on the priority information
components so that there is sustainable adoption of the project targets.
A benefit sharing and constant follow-up of project staff on the field is very crucial so that reduced
damange and risks managed.

5.1 Conclucion
In conclusion, the Promoting Sustainable Agriculture in a Changing Climate in Bugesera District
project team shall, through a community based approach carryout the following activities as had
been planned but also align to recommendations included in the findings.


Outreach and visibility materials: Project promotion material including 1,000
brochures, 1 TV show,1 radio show for awareness raising and 1 project startup
conference.



Installation on sites: 8 solar-powered drip irrigation systems installed. The beneficiaries
are community members from each of the eight sectors in which the project will be
implemented. Their selection will be done by the local authorities together with RECOR
and NBDF.



Site preparation and compost making: Pit digging by shade trees for the establishment
of compost sites to provide composting and mulches for fruit trees transplanting.
Output: 8 1-hectare demonstration sites ready for planting. The demonstration sites will
hold a significantly higer density of trees than the remaining lands in each sector.



Land preparation: According to Rwandan land environmental protection laws, land
situated within 50 metres from the lake shores is designated for tree plantation and no
other farming activity is allowed to be carried on this land. NBDF and RECOR will use
23

land which in some cases belongs to the district and in other cases to individuals,
ensuring the full involvement of communitities. Output: 2000 hectares ready for
planting.


Procurement of seedlings: Successful CBO bidder selected. 172,000 fruit tree seedling
varieties procured.



Nursery bed sites preparations: 8 nursery beds sites established, 1 per sector. Each
nursery bed site readied to host 21,500 seedlings.



Stakeholder Consultation and Engagment: RECOR, NBDF and SMHI will consult with
relevant stakeholders and focal groups. Output: Workshops and meetings with focal
groups.



Shortcourse 1: Training for trainers of trainers from cooperatives, 10 each from Juru and
Ruweru sectors. Output: 20 small holder farmers trained in two sectors.



Shortcourse 2: Training for trainers of trainers from cooperatives, 10 each from
Kamabuye and Nyarugenge sectors. Output: 20 small holder farmers trained in two
sectors.



Seedlings transplanting: Transplanting of fruit tree seedlings from nursery beds to tree
planting areas begin with 21,500 seedlings transplanted on 250 hectares in each sector.
Output: All 172,000 fruit tree seedlings planted, spread (assymentrically) across 2000
hectares in the district.



Stakeholder Consultation and Engagment: stakeholder consultation and engagement
continues. Workshop and meetings with focal groups.



Procurement and preparation of pesticides: Output: Available stock of pesticides,
Procedure manual for application of pesticides, Safety guidlines for application of
pesticides.



Community training on seed selection and pest control techniques: Hands-on
community training on methods of seed selection, indigenous disease and pest control
techniques. 200 beneficiaries in 4 sectors trained.



Maintenance: progressive weeding, prunning, pest control, and nurturing of
transplanted seedlings. Output: progressive growth of fruit trees.



Shortcourse 3: training for trainers of trainers from cooperatives, 10 each from Rilima
and Ngeruka sectors. Output: 20 small holder farmers trained in two sectors.



Shortcourse 4: training for trainers of trainers from cooperatives, 10 each from Mareba
and Ruhuha sectors. Output: 20 small holder farmers trained in two sectors.



Stakeholder Consultation and Engagment: stakeholder consultation and engagement
continues. Output: Workshops and meetings with focal groups.



Community training on seed selection and pest-control: Hands-on community training
on methods of seed selection, indigenous disease and pest control techniques. 200
beneficiaries in 4 sectors trained.



Maintenance: maintenance of fruit trees continues with prunning, weeding, and pest
control. Output: progressive growth of trees.
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ANNEX

Promoting sustainable agriculture in a changing climate in
Bugesera district, Rwanda
Baseline study May - …. 2017
Interviewer
Date of interview/
assessment
Comments

Sector
(Add map and GPS
coordinates)
Local Project leader
Name and contacts
Fieldstaff
Name and contacts
No hectars in project
Ownership of land in
project
Villages included in
project
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Cooperatives/groups
included in project
(See specification
below)

Site for irrigation, 8 ha
Map and GPS coord
Status of land in project
No fruit trees
Mango
Avocado
Orange

Intercropping
Beans
…
…
Shorter term
crops…
…

Composts
Nurseries
Irrigation
Mulching
Composting
….
……

Grazing
Kind of animal
Techniques for
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pest disease
control

Status of future irrigated land in project
No fruit trees
Mango
Avocado
Orange

Intercropping
Beans
…
…
…
…

Composts
Nurseries
Irrigation
Mulching
Composting
….
……
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Grazing
Kind of animal

Techniques for
pest disease
control

Cooperatives/groups involved in project
Name
Membership
Leadership
Chairperson
Name and contacts
V Chairperson
Name and contacts
Tresurer
Name and contacts
Secretary
Income 2015, 2016 in
total

No total
No Male
No male

No Female
No Female

No members in saving
and credit coop.
Income fruits
No women in fruit
business
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No youth
No youth

Knowledge among small holder farmers on CC and sustainable agriculture
methods
Focus group
Date of
interview
Name of
interviewer
Climate change
issues
Seed collection
Nursery
establishment
Grafting

Baseline assessment on impacts
Carbon emission reduction
Increased market/income?
Gender effects, empowerment of womend and youth
Biodiversity
Reduction of soil degradation
Better quality and increased yield from improved fruit trees
Employment opportunities youth and women
No members in saving and credit coop.
Mitigation and adaptation impacts
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