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Small farming
households and
climate resilience

How is climate change threatening the livelihoods
of small farming households in and around
secondary cities? And what to do about it?
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The impacts of climate change are already visible across East Africa, which is one of

the world’s most climate-vulnerable areas. This change is putting the food supply in

danger for city populations and farmers who rely on agriculture for their food and

income. In Rwanda, access to fresh, local, and nutritious food is also impacted by

climate change, which has emerged as a key threat to food security in the country.

The projected shifts in weather patterns attributed to
climate change are characterized by extremes in
East Africa, where Rwanda is located. East Africa is
anticipated to undergo an increase in both the
magnitude and frequency of hot days. East African
cities, in particular, are projected to have an up to
2000-fold increase in exposure to dangerous heat
(days >40.6°C) compared to the period between
1985 and 2005. Meanwhile, projections suggest an
increase in average annual rainfall, heavy rainfall
events, and the average duration of dry spells’.

Rwanda is already grappling with the burdens im-
posed by extreme weather events. Over the past
decade, Rwanda has witnessed a rise in frequency
and severity of natural disasters like floods, droughts,
and landslides. These events have taken a toll on the
country, affecting around 2 million Rwandan people
in the last 20 years? The aftermath has been severe,
causing damage to infrastructure, disrupting food
systems, and leading to loss of human lives.

In Rwandan agriculture, the changing climate poses
a challenge to crop cultivation, particularly impacting
crops dependent on rainfed farming. This vulnerability
is alarming, considering agriculture's pivotal role as
the backbone of the Rwandan economy — a country
predominantly relying on rainfed farming. The reper-
cussions of extreme weather events on Rwandan
agriculture extend beyond threatening food security
to endangering farmers' livelihoods and the overall
economy.

Amidst the worsening climate crisis, the rapid expan-
sion of cities amplifies the pressure on farmers to
meet the needs of a growing urban population.
Within the Rwandan context, small farming house-
holds play a vital role in ensuring a local food supply
for cities. Positioned on the front line, these farmers
bear the brunt of the harshest climate change im-
pacts, yet their struggles have largely gone unnoticed.
The potential consequences, if disregarded, extend
to compromising the access of city populations to
fresh, local, and nutritious food.

Figure 1: A local market in the Western Province of Rwanda.
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NICE helps farmers in and around secondary cities
to deal better with climate change

The objective of the Nutrition in City Ecosystems (NICE) project is to enhance nutrition

and reduce poverty in six secondary cities in Bangladesh, Kenya, and Rwanda by increas-

ing the supply and demand for healthy foods that are produced using agroecological

practices. Agroecological practices are important because they can address food

insecurity, enhance climate resilience, and promote sustainable agriculture through

the same methods.

To change food systems, we need to improve not only
food production but also encourage more people to
choose healthy, sustainable options while making sure
there is enough of those. If more people show interest
in healthy, nutritious food produced using agroeco-
logical practies, this boosts scaling up production of
these foods. This shift also means that farmers will
use more agroecological practices. This aspect is vital
as agroecology equips communities to handle chal-
lenges linked to negative climate impacts and to
become more climate resilient. In essence, it's a dual
strategy involving on the one hand the demand for
healthy foods produced using agroecological prac-
tices and the sustainable growth of its production.

Secondary cities are geographically defined urban
jurisdictions or centres performing vital governance,
logistical, and production functions at a sub-national or
sub-metropolitan region level. Generally, the population of
secondary cities ranges between 10-50% of a country’s largest
city, typically <500'000 citizens. In secondary cities, producers
of food are located not far away from the urban consumers,
meaning the route that food takes is quite short and few
people are involved. This simple producer-to-consumer
linkage is practical to change the ways of agriculture to
more sustainable ones®*.

Agroecology, at its core, involves utilizing ecological
principles within the context of agriculture. In recent years,

the approach has gained considerable attention in science,
agriculture, and in the political fields. It has evolved from
principles focusing only on field and farms to principles
including entire agriculture and food systems. The Food and
Agriculture Organisation (FAO) has compiled a framework of
10 elements of agroecology to guide the transition to sustain-
able food systems®®. The NICE project focuses on five elements.

Resilience is the ability to withstand, adapt, and recover
from a challenge. Adding climate to resilience — climate
resilience, means to withstand, adapt, and recover from
adverse impacts of climate change.

Figure 2: Local youth packing carrots for transport
in the Western province of Rwanda.

One of the important steps to promote agroeco-
logical practices in the NICE project is to first under-
stand farmers’ climate resilience. A climate resil-
ience assessment was conducted to provide a
starting point for working with local governments,
communities, and farmers to make changes to im-
prove the food system. An adapted version of the
SHARP+ (Self-evaluation and Holistic Assessment of
climate Resilience of farmers and Pastoralists) survey
helped to find out what the weaknesses and
strengths are in farmers’ climate resilience. The survey
took place in the secondary city of Rusizi, in Rwanda,
as well as in the other five cities where NICE is active.
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What is Rusizi like?

Rusizi city is located in the Southeast
part of Rwanda, in Rwanda’'s Western
province, and at the shore of Lake Kivu,
the largest lake in the country.

This secondary city’s local economy
benefits from trade and logistics oppor-
tunities with neighbouring countries,
particularly Burundi and the Democratic
Republic of Congo. Due to its strategic
location and access to infrastructure,
Rusizi is a thriving economic hub, with
many people in Rusizi working in agri-
culture and trade. The favorable soil
conditions enable high agricultural
productivity, with various food and cash
crops grown, including rice, maize, teq,
coffee, beans, cassava, bananas, toma-
toes, or passion fruits.

n RWANDA

Rusizi

Figure 3: Map of Africa and Rwanda highlighting the Western Province and Rusizi.

As migration from rural areas to cities in Africa con-
tinues, the importance of secondary cities will only
grow in the years ahead. The fastest growing African
cities, like Rusizi, are exposed to a multitude of severe
risks posed by climate change’. In Rusizi, farmers are
grappling with the unpredictable shift in weather
patterns. Unfortunately, it's becoming increasingly
common for their crops to be either soaked by floods
or dried out by droughts. Consequently, the number
of harvestable crops that can be sold after extreme
weather events declines. Already burdened by hunger
and malnutrition, the people of Rusizi are facing a
grim outlook as the expectation of fewer crops for
food being produced could worsen their situation.

Secondary cities, however, can play an important
role in enhancing resilience to shocks in the food
system?®. Food producers are not far from these
cities, so the path food takes is short and involves
fewer people. This makes it easier to suggest changes
in the food system to improve farmers' resilience
and ensure a steady supply of healthy food pro-
duced using agroecological practices to the city.
Additionally, since the local community runs the
food system in Rusizi, they can be empowered to
do so in a more sustainable way and remain key
contributors to their food system.
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What were the general findings obtained
from the climate resilience assessment in Rusizi?

As climate change varies across different parts of Rwanda, there are differences in how

it affects each area. For instance, Rusizi's proximity to Lake Kivu creates a unique cli-

mate situation. The specific local climate might not align with predictions for neigh-

bouring regions that lack significant water sources nearby. Understanding how these

differences influence food systems and people’s livelihoods is crucial.

Using an adapted version of the climate resilience
assessment tool for agriculture called SHARP+
(Self-evaluation and Holistic Assessment of climate
Resilience of farmers and Pastoralists)®, our study
looked at how well small farming households in Rusizi
are prepared to face the challenges of a changing
climate.

The adapted SHARP+ for the NICE project included a
mix of quantitative and qualitative questions cate-
gorized in thematic criteria. Quantitative questions
aimed to gather data on farm characteristics (e.g.
kind of crops produced, land size etc.) and distur-
bances (e.g. frequency of droughts). The qualitative
questions covered the farmers’ reflections on how well
their own methods are working to handle climate
challenges®. Question responses are given a score
which are averaged to obtain a criteria resilience
level. The resilience levels of 23 selected SHARP+
criteria were obtained a sample of 150 farmers in
Rusizi. In addition, this research explored the potential

of agroecological practices to enhance climate re-
silience.

By considering farm characteristics, disturbances,
weather patterns, and other relevant criteria, we
found that the average climate resilience level in Ru-
sizi was moderate. This means that the farmers are
somewhat aware of the disturbances and are using
some ways to adapt to them, but the practices were
not particularly effective in the past. Farmers are still
facing major challenges with adapting to shocks,
and they have few resources to deal with them.

The SHARP+ tool is an open-source tool developed by

the Food and Agriculture Organisation (FAO). The focus

of the tool is to identify the main weaknesses and strengths
of farming systems and agriculture-based households.

It has been used in multiple countries such as Kenya,
Bangladesh, Gambia and Switzerland as a tool for climate
resilience assessment and for monitoring and evaluation
of progress over time®.

Figure 4: Farmers being interviewed by enumerators with the adapted SHARP+ tool.
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Interpretation: Level of resilience:

Major productive Farming households have sufficient availability and accessibility of

assets major productive assets such as farm equipment, financial savings, 6.5
and farming infrastructure (e.g. access to a barn/granary)
Household Decision-making and participation in the management of the

6.2

decision-making farming household is sufficiently balanced among the members

Five HIGHEST resilience levels

Community Farming households experience a moderate level of collective action _ 5.7
cooperation and level of trust within the community T
Group Farming households have a moderate level of social engagement in

membership a group, organization or association (linked to agricultural practices),

some groups were initiated by community members, some festive
moments are organized within the community to strengthen social
community ties

Fertilization Farming households apply natural fertilisers moderately and use

practices limited proper fertilising techniques
% Utilisation of new Farming households use little to no local varieties/breeds or make
5 and adapted widespread use of modern varieties/breeds, farmers experience _ 8.8
§ varieties weak to no adaptation of crops/breeds to local conditions
c
o
= Land access Farming households lack land access, sense of insecureness about
o the right to use land, little to no access to public land or private land, _ 8.8
= ] . X
@ natural land on farm is converted into agricultural land
3
= Non-income Farming households have little to no other income sources
o : A
> generating than farming _ 3.6
" activities
Income sources, Farming households' financial capacity to invest in the farm is scarce,
expenditures, savings are low, farming activities are likely to be the only income-

and savings source, access to education is a challenge

Disturbances Farming households have experienced damaging disturbances

(e.g. erratic rainfall, floods) or have experienced too few disturbances

&
F

(being exposed to a disturbance provides opportunity to learn to adapt
to shocks in the future) in the last three years, little to no behavioral
changes after disturbance, little to no expectation of quick recovery

o
N
w
N
o
o
~
®
©
o

Level of resilience:
® low level (0-3.5) © medium level (3.51-6) ® high level (6.01-10)

Figure 5: Average resilience levels of the five SHARP+ criteria scoring highest and lowest, respectively, in the assessment of climate resilience
of farming households (assessed through 23 SHARP+ criteria). The criteria resilience levels were scored on a scale of o to 10.

In fact, for some of the most important criteriq, like
dealing with disturbances or finding new sources of
income, farmers are particularly vulnerable. This is a
big concern because these areas have the greatest
impact on farmers' livelihoods.

Only a few criteria have a high level of readiness and
preparedness for future disturbances (in green).
Specifically, only the ‘major productive assets’ and

‘household decision-making’ modules were strong.
This means that households had on average enough
important resources to produce food (e.g. land, farm
equipment, transport etc.) and that there is good
cooperation among household members. These two
factors are very relevant to be resilient for distur-
bances. Still, in most other areas there is a lot of work
to be done to make sure that farmers are prepared
for climate challenges that will come their way.
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Why is it better for communities themselves
to lead climate change readiness efforts?

Small farming households in Rwanda often rely heavily on their own social networks

and capabilities when faced with climatic and weather disturbances. It is crucial to

understand these local social networks and know-how, as international development

efforts can inadvertently undermine the grassroot resilience of these communities.

Participatory approaches can help to enhance cli-
mate resilience by recognizing farmers and other
important local people to take a leading role. In this
way, farmers can determine their own adaptation
needs and can be empowered to take action to
strengthen their resilience. This approach also pre-
vents people who are not local from imposing their
own assumptions and worldviews about how local
communities in Rwanda work, which can be counter-
productive.

That is why the NICE project team works collabora-
tively with local experts, scientific experts and farmers
to identify their unique needs and develop adapta-

tion strategies that suit their specific circumstances.
This approach is essential to building the resilience of
small farming households in Rwanda and ensuring
the sustainability of the agricultural sector in the face
of climate change.

What advice did local climate change experts give
to help farmers adapt to climate challenges?

To identify possible adaptation options to
climate change, a participatory workshop
was conducted with local experts in the
field of climate change and agronomy in
the frame of the NICE project in May 2023.
Participants consisted of representatives of
governmental agricultural agencies, agron-
omists from the private sector, non-gov-
ernmental organisations, youth groups,
environmental activists, national agricultur-
al, environmental and development experts
as well as regional experts from Rusizi.

Figure 6: A participatory workshop with local climate change and
agronomy experts was conducted on the topic of future climate risks
and potential adaptation.
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Participants shared what they consider as the biggest
climate risks to food security in the future. Four risks
were categorised as having a high consequence and
a high likelihood. These were droughts, dry spells,
flooding, and soil erosion. Participants shared that
small farming households will be particularly vulner-
able to these risks. Crop failures, food insecurity, and
financial losses, were among the challenges men-
tioned. Sustainable farming in the future will need to
account for the impacts of these factors.

The experts discussed important climate
adaptation strategies for small farming
households linked to agroecology:

) sustainable irrigation
) restabilising soil health in fighting against erosion
> improving access to weather forecast information

) increasing socio-economic resilience

Without targeted interventions addressing the needs
of farmers, the experts warn that farmers may shift
to alternative income sources, potentially causing
more significant environmental damage, such as
engaging in mining activities. Small farming house-
holds in Rwanda do possess willingness to adapt, as
the experts explained, but face difficulties primarily
stemming from a lack of knowledge and financial
resources rather than a lack of motivation. It is crucial
that the knowledge gap and issues they are facing
are addressed to enhance the resilience farming
households and ensure an ongoing supply of nutri-
tious food to the nearby cities.

Our research also investigated the potential of agro-
ecological practices to enhance climate resilience.
It was found that farmers who perceived that they had
implemented adequate agroecological practices
had a higher assessed resilience score. This suggests
that the implementation of agroecological practices
in Rusizi could result in improved climate resilience.

The NICE project delivers capacity building in agro-
ecological practices and accessibility to goods and
other services to small farming households in Rusizi
through so-called Farmers’ Hubs. A Farmers’ Hub is a
centrally located ‘one-stop-shop’ that can help small
farming households to farm better and improve
their resilience. The plots of land adjacent to the Hub
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Figure 7: Biggest risks posed by climate change in the future.
Risk matrix exercise conducted by workshop participants.

serve as interactive spaces for showcasing farmers'
agroecological practices, providing them with the
opportunity to actively engage in the practices and
gain a more comprehensive understanding, rather
than simply observing. A Hub serves typically be-
tween 150-200 farmers within a community.

Figure 8: Exemplary Farmers’ Hub offering multiple services
to local people in Bangladesh.
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Closing remarks

For small farming households in the Rwandan city of
Rusizi, climate change is a real threat to their liveli-
hoods and the local economy. Meanwhile, the im-
portance of local food production in supplying city
populations with healthy foods is growing now that
more and more people are moving to cities. Adapta-
tion practices are needed to ensure preparedness for
future disturbances. A very promising one is agro-
ecology — a farming system approach that not only
promotes sustainable practices in the field but also
helps build resilience to climate risks.

Sources:

In NICE we used a participatory approach to identify
the critical challenges faced by farmers in Rusizi to
evaluate the level of climate resilience among local
farmers. The results showed that farmers face a
range of disturbances and are missing out on ca-
pacities to adapt to them. However, our study also
found that implementing agroecological practices
could improve farmers' resilience to climate risks.
By integrating food security and climate adaptation
strategies, agroecology offers a promising solution
to get prepared for climate change.
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