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INTRODUCTION

Climate change has a direct impact on the assets and 
resources needed to earn a living. The destruction of 
homes and infrastructure, degradation of ecological 
resources, loss of biodiversity and environmental 
damage severely harm livelihoods that are climate-sen-
sitive, including agriculture and �shing (WSR, 2020). 

For instance, it is reported that more than 2 billion 
people are living in countries under water stress and 3.6 
billion people face inadequate access to water at least 
one month per year. Meanwhile, water-related hazards 
have increased in frequency for the past 20 years. Since 
2000, �ood-related disasters have increased by 134%, 
and the number and duration of droughts also 
increased by 29%. Also, it is projected that climate 
change will push up to 130 million people into poverty 
over the next 10 years unravelling hard-won develop-
ment gains and could cause over 200 million people to 
migrate within their own countries by 2050 (WMO, 
2021). 



JUSTIFICATION
The increasing incidence of drought and 
famine, particularly, in sub-Saharan Africa are of 
critical concern, as low-input and small-scale 
mixed cropping systems predominate in this 
region. In addition, small-scale farmers in the 
region are particularly vulnerable to climate 
change (Thornton and Herrero, 2015; Thier-
felder et al., 2017).

 In Rwanda, like other countries in the region, 
climate change remains a big challenge in 
terms of ecosystem degradation and its nega-
tive e�ects in food security. It is therefore in this 
context that a climate risk assessment and 
vulnerability mapping for major value chain 
crops and livestock was conducted by the Min-
istry of Agriculture and Animal Resources in 
partnership with UNDP to develop mitigation 
measures to orient private investment in 
climate resilient agriculture.

The study focussed on 11 value chain commodi-
ties: Banana, Beans, Cassava, Chili pepper, 
Maize, Rice, Soybean, Irish potatoes and Wheat, 
Dairy value chain and Poultry, to provide more 
light on climate change risks and mitigations 
measures. 

This policy brief presents the �ndings from 
climate risk mapping and proposed measures 
to orient private sector investment in agricul-
ture.
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KEYS FINDINGS
Future drought pattern in Rwanda 

By 2050, it is projected that the country mean 
increase for minimum and maximum temperature 
will be 1.7°C and 1.6°C  respectively while the high-
est annual mean rainfall increase of 21.8mm and 
23.6mm will be recorded at Kanombe and Gitega 
stations respectively and the lowest annual mean 
rainfall increase ranging from 1.5 mm to 5 mm will 
be observed at Kawangire, Rubengera, Byumba 
and Kamembe stations; while the moderate 
annual mean rainfall increase of around 10 mm will 
be observed at Byimana, Busogo and Nyagatare 
stations.

The important parts of the Rwanda especially in 
Eastern savanna, Eastern Ridge and plateau, 
Mayaga and Bugesera are in a negative water 
balance zone (about 40%), experiencing water 
de�cit/rain shortage during crop production cycle.

 

 

Soil erosion map

A total of 595 million tons of soil is annually lost in 
Rwanda

Cropland expansion was found to be the major soil 
erosion causal agent. 26% of the total cropland 
located on a slope > 30% comprised 63% of the 
total soil lost from the cropland areas
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Flood prone areas in Rwanda

The eastern savanna and the central plateau 
are the most susceptible regions to �ood 
risks. Lowland and relatively �at areas (very 
low slope values) are the most susceptible to 
�ooding. 
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Increase in season variability will continue to be 
observed in agriculture calendar. Table below 
shows the projected rainfall onset and cessa-
tion mean dates for both March-May (MAM) rain 
season and September-December (SOND) rain 
season.

Future projected onset and cessation dates



Flood prone areas in Rwanda
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• In most agricultural value chains, the pro-
duction stage is the most vulnerable to 
climate variability and change e�ects. 
This is the case for all the 11 value chains 
selected for this study.

E�ects of climate change and variabilities on selected commodity value chains

• Other vulnerable segments are: Harvest-
ing, Post-harvest handling (mostly drying 
and storage) and Transport.

• The table below present most problemat-
ic climate risks for the 11 selected com-
modity value chains.-   

dity Heavy rain/
Flooding

Most problematic climate risks for  11 selected commodity value chains

Commo Drought High Temp. Strong wind Moisture

Maize 

Wheat 

Rice 

Bean 

Soybean 

Banana 

Cassava 

Potato 

Chilli 

Poultry 

Dairy 

      

      

      

      

      

      

      

      

      

      

      

 



CLAMATE RISKS AND PROPOSED MITIGATION 
MEASURES FOR 11 VALUE CHAINS

Value chain
Major effects due 
to climate risks

Mitigation measures/
solutions

- Reduced crop performance 
    and yield
- Increased prevalence of some 

pests and diseases (fall army 
warm, MLN), 

- A�atoxin, 
- Limited access to market due 
    to poor road conditions

- Promotion of early maturing 
    varieties
- Development of varieties that are 

tolerant/resistant to drought, pests 
& diseases

- Irrigation/Drainage; Erosion control 
measures

- Improved access to post-harvest 
handling facilities

- Development/optimization of 
climate agriculture smart 

    technologies
- Improve feeder road infrastructures
- Improved early warning system to 

guide in farming operations
- Enhance Maize insurance scheme

Maize

- Reduced crop performance and 
yield

- Increased prevalence of diseases 
(Yellow mottle virus, Pyriculario-
sis), 

- Limited access to market due to 
poor road conditions

- Promotion of fast maturing variet-
ies

- Development of varieties that are 
tolerant/resistant to �ood, cold, 
pests & diseases

- Scale up drying and post-harvest 
facilities in production areas

- Promotion of portable processing 
units

- Promote water management prac-
tices 

- Development/optimization of 
climate agriculture smart technolo-
gies

- Improve feeder road infrastructures
- Improve early warning system to 

guide in farming operations
- Enhance Rice insurance scheme

Rice
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Value chain
Major effects due 
to climate risks

Mitigation measures/
solutions

- Stem lodging for long varieties
- Disease outbreak (powdery 

mildew)
- Increased post-harvest losses
- Low quality of harvested grain
- Reduced labor e�ciency
- Reduced crop performance and 

yield

- Promotion of varieties that are 
resistant/tolerant to lodging, 
drought and heat

- Improve early warning system to 
guide in farming operations

- Promote use of adequate post-
    harvest operations (mechanized 

threshers, use moisture free 
oxygen bags, etc)

- Include Wheat in insurance scheme

Wheat

- Outbreak of diseases 
    (anthracnosis)
- Increased of storage pests/
   rodents
- Reduced crop performance 
    and yield

- Promotion of varieties that are 
resistant/tolerant drought, pests 
and diseases

- Promote climate smart agriculture 
technologies

- Improve early warning system to 
guide in farming operations

- Improve feeder road infrastructures
- Promotion of mobile drying facili-

ties and warehouses among coop-
eratives 

- Conduct research on e�cient 
systems and structures

- Include Beans in insurance scheme

Dry beans

- Increased pest and disease 
incidence

- Reduced crop performance 
    and yield (poor germination, 
    stunting)
- Increased storage pest and 

disease incidence
- Poor yield quality

- Promotion of varieties that are resis-
tant/tolerant drought, pests and 
diseases

- Promote soil conservation practices 
(agroforestry, appropriate terraces, 
water retaining infrastructure)

- Improve early warning system to 
guide in farming operations

- Development/optimization of climate 
    smart agriculture technologies (cover 

crops, intercropping, etc.)
- Improve feeder road infrastructures
- Include soybean in insurance scheme

Soybean
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Value chain
Major effects due 
to climate risks

Mitigation measures/
solutions

- Pest invasion (nematodes, 
weevils)

- Prevalence of diseases (fusari-
um wilt, bunch top diseases, 
Xanthomonas wilt)

- Banana leaves destroyed by 
hailstones which negatively 
a�ects yield,

- Plant breakage/toppling,
- Rotting of banana suckers in 

water logging conditions
- Reduced crop performance 

and yield

- Improve feeder road infrastructures
- Build the capacity of banana 
    farmers and seed multipliers
- Promote climate resilient varieties 

(tolerant to drought, etc)
- Promote mulching to conserve soil 

moisture
- Promotion of small-scale water 

harvesting and irrigation tech-
niques

- Promotion of staking methods

Banana

- Reduced crop performance and 
yield

- Increased susceptibility to 
diseases 

- Outbreak of pests (green mites, 
scale insects, white�y, …) in 
dry period

- Delayed harvesting or 
increased damage during 
harvesting due to hard soil in 
absence of rain,

- Promote climate resilient varieties
- Promote climate smart agricultural 

technologies (mulching, irrigation, 
etc)

- Promote mechanized farming 
operations (land preparation, 
harvesting, etc)

Cassava

- Increased incidence  and 
    severity of diseases (late blight),
- Poor quality (pesticide residues) 

and quantity of harvested 
produce,

- Reduced crop performance and 
yield (poor tuber formation, 
stunting)

- Greening of tubers

- Improved access to early maturing 
varieties adapted to biotic and abiotic 
stresses, and with longer shel�ife

- Promote climate smart agricultural 
technologies (intercropping, crop 
rotation, etc)

- Improve early warning system to 
guide in farming operations

- Promote mechanized farming 
    operations (land preparation, 
    harvesting, etc)
- Optimization of IPM techniques to 

reduce overuse of chemicals
- Promote hydroponic farming for seed 

production
- Enhance potato insurance scheme

Potato

7Deepening efforts to accelerate NDC implementation in Rwanda @ UNDP



Value chain
Major effects due 
to climate risks

Mitigation measures/
solutions

- Outbreak of pests (FCM, white-
�y, thrips,...) and diseases 
(viruses)

- Poor quality after harvest due 
to poor drying conditions in 
heavy rains,

- Spoilage due to limited access 
to market due to poor road 
conditions during heavy rains

- Temperature increase causes 
shorter storage time for 
banana bunches due to ripen-
ing.

- Limited access to market due 
to poor road conditions in 
heavy rains

- Improve feeder road infrastructures
- Promote climate resilient varieties
- Enhance chilli insurance scheme
- Optimization of post-harvest handling 

practices 
- Construction of drying, grading and 

collection facilities
- Promote climate smart agricultural 

technologies (mulching, irrigation, etc)
- Development/optimization of IPM 

options to manage various pests and 
diseases of chilli

- Promotion of seed trays and construc-
tion of centers for multiplication of 
seeds and seedlings

- Organization of the entire chilli value 
chain to minimize losses along di�er-
ent segments of the VC and enhance 
marketing.

Chilli

- Feed shortage both in quality 
and quantity (raw material)

- Outbreak of diseases (coccidio-
sis, etc) and �ock mortality

- Decreased egg production
- Decreased performance of 

existing breeds
- Increased perishability of poul-

try products (eggs, meat)
- Vaccine instability

- Promote climate resilient breeds
- Promote hydroponic feed production 

(eg. Spirulina),
- Promote good husbandry practices 
- Promote cold chain for poultry meat 

and moisture free boxes for eggs
- Promote/scale up the cultivation of 

local grains as ingredients for feeds
- Promote alternative sources of pro-

teins (eg. Black soldier �y, etc)
- Promotion of thermostable vaccines
- Enhance poultry insurance scheme

Poultry

8Deepening efforts to accelerate NDC implementation in Rwanda @ UNDP



Value chain
Major effects due 
to climate risks

Mitigation measures/
solutions

- Feed shortage
- Outbreak of diseases
- Low milk quality and quantity
- Water shortage

- Promote hydroponic fodder produc-
tion 

- Promote cultivation of diversi�ed 
folder crops (cereals & legume crops) 
that are climate resilient

- Promotion of semi-intensive and 
zero-grazing systems

- Promote good husbandry practices 
that are climate resilient

- Organization of the entire dairy value 
chain to minimize losses VC and 
enhance marketing

- Scale up capacity building
- Improve feeder road infrastructures
- Enhancing milk packaging and trans-

port methods
- Improve access to water & promote 

water harvesting techniques
- Facilitate access to forage harvesting 

and preservation tools and equip-
ment

Dairy
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