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GLOSSARY

AATF African Agricultural Technology Foundation, a non-profit that promotes access and
adoption of agricultural technologies to improve productivity and resilience.

AGRA Alliance for a Green Revolution in Africa, an institution driving agricultural
transformation through improved seeds, inputs, markets, and inclusive finance

AMCOS Agricultural Marketing Cooperative Societies, farmer-owned cooperatives that
facilitate collective marketing and access to inputs in Tanzania

ASAL Arid and Semi-Arid Lands, regions with low rainfall and high variability that are highly
vulnerable to drought and pastoral system stresses

ASTGS Agricultural Sector Transformation and Growth Strategy, Kenya's national plan for
agricultural modernization and resilience

Aflasafe A biological control product developed to reduce aflatoxin contamination by
introducing non-toxic strains of Aspergillus into crop fields.

Aflatoxin A toxin produced by Aspergillus fungi that contaminates crops such as maize and
groundnuts under hot and humid conditions, posing food safety and trade risks

CGIAR International Maize and Wheat Improvement Center, a CGIAR research center
focused on developing climate-resilient maize and wheat varieties.

COMESA Common Market for Eastern and Southern Africa, a regional economic community
supporting trade and integration across member states

CORDEX Coordinated Regional Downscaling Experiment, a global framework providing high-
resolution climate projections

CSA Climate-Smart Agriculture, an approach that strengthens adaptation, productivity,
and mitigation in farming systems

Climate-Smart Agriculture An integrated approach that increases productivity, enhances climate resilience,
and reduces emissions, including practices like conservation agriculture and

agroforestry

Cold Chain A temperature-controlled system for storing and transporting perishables, reducing
post-harvest losses and improving food safety

Conservation Agriculture A soil and water management system based on minimum tillage, crop rotation, and
permanent soil cover to build resilience to drought

CTCN Climate Technology Centre and Network, the operational arm of the UNFCCC
Technology Mechanism promoting transfer of climate technologies
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DCAS

Digital Advisory

Drought-tolerant Seeds

EbA

Early Warning Systems

ENSO

EU

FAO

FISP

GCA

Glz

GSMA

Hermetic Storage

ICT

IFAD

IFC

IFPRI

Digital Climate Advisory Services, platforms delivering climate and agronomic
information to farmers via digital channels

Mobile and digital platforms providing weather forecasts, market prices, and
agronomic advice to farmers

Improved crop varieties bred to withstand water scarcity and heat stress, ensuring
more stable yields under climate change

Ecosystem-based Adaptation, the use of biodiversity and ecosystem services to
help people adapt to the adverse effects of climate change

Tools and platforms that provide timely climate, weather, and hazard information
to help farmers anticipate and respond to risks

El Nifio—Southern Oscillation, a climatic phenomenon that affects rainfall patterns
and drought/flood risks in East and Southern Africa

European Union, a political and economic union that also funds climate and
agricultural adaptation programs

Food and Agriculture Organization of the United Nations, leading international
efforts to defeat hunger and improve agriculture and food systems

Farmer Input Support Program, Zambia's subsidy program for seed and fertilizer
that supports adoption of improved practices

Global Center on Adaptation, an international organization accelerating adaptation
action and investment worldwide

Deutsche Gesellschaft fiir Internationale Zusammenarbeit, Germany’s international
development agency supporting agricultural and climate programs

GSM Association, an industry organization representing mobile network operators,
often partners in scaling digital advisory services

Sealed storage technologies, such as hermetic bags or silos, that protect grain from
pests, moisture, and aflatoxin contamination

Information and Communication Technology, digital tools and platforms used in
agricultural extension and climate services

International Fund for Agricultural Development, a UN agency financing rural
development and agricultural adaptation programs

International Finance Corporation, a World Bank Group member that mobilizes
private sector investment, including for climate adaptation

International Food Policy Research Institute, a CGIAR center focused on research-
based policy solutions for agriculture and food security
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IITA

ILRI

IWMI

Pay-as-you-go

Post-harvest Loss

RCP

Resilient Fodder

Solar Irrigation

SPEI

UNFCCC

Value Addition

Weather-Index Insurance

WFP

WMO

WWF

Yield Gap

International Institute of Tropical Agriculture, a CGIAR research center focusing on
solutions for hunger, poverty, and resource degradation

International Livestock Research Institute, a CGIAR center working to improve food
security and reduce poverty through livestock research.

International Water Management Institute, a CGIAR research center focusing on
sustainable water and land management

A financing model where farmers pay in installments for technologies such as solar
irrigation pumps, making them more affordable and accessible

The reduction in quantity or quality of crops between harvest and consumption,
often caused by poor drying, storage, and handling

Representative  Concentration Pathways, greenhouse gas concentration

trajectories used in climate modelling and projections

Drought- and flood-tolerant forage varieties that secure feed supply for cattle and
livestock under climate stress

Irrigation systems powered by solar energy that reduce dependence on rain and
stabilize yields under drought conditions

Standardized Precipitation Evapotranspiration Index, a climate index used to
assess drought severity and duration

United Nations Framework Convention on Climate Change, the global treaty
framework for climate action and adaptation efforts

Processing activities (e.g., solar drying, milling) that increase the market value of
crops while reducing losses and creating new income opportunities

Insurance linked to weather indicators (rainfall, temperature) rather than direct crop
losses, providing payouts when thresholds are breached

World Food Programme, the UN agency addressing food security, often
implementing post-harvest and resilience initiatives

World Meteorological Organization, a UN agency providing weather, climate, and
water-related services

World Wide Fund for Nature, an international NGO supporting conservation and
ecosystem-based adaptation initiatives

The difference between potential and actual crop yields, often widened by climate
stress, poor inputs, or limited access to technology
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EXECUTIVE SUMMARY

Agriculture underpins food security, employment, and rural incomes across East and Southern Africa. Yet,
it is increasingly exposed to climate change. Rising temperatures, prolonged droughts, more intense
rainfall, and shifting pest and disease pressures are already eroding vyields, disrupting markets, and
straining rural livelihoods. Left unaddressed, these hazards will undermine food systems, financial
stability, and long-term development. For GCA, this challenge presents an opportunity: to identify and
scale investable adaptation solutions that safeguard value chains, reduce systemic risk, and catalyze
private capital flows towards resilience.

Across Tanzania, Zambia, Kenya, and the Democratic Republic of Congo (DRC), hazard mapping reveals
a common profile of exposure. Heat extremes and droughts depress crop vyields and livestock
productivity; floods and waterlogging drive disease outbreaks and post-harvest contamination; while
aflatoxin and pests pose mounting threats to food safety and trade. These pressures converge most
sharply on staple value chains such as maize, rice, cassava, potatoes, soybeans, and plantain, alongside
livestock systems that anchor rural nutrition and incomes. Export crops such as tea and coffee also face
growing climate stress. The gender dimension is critical: women, who provide the majority of farm labour
and dominate post-harvest handling, cassava and plantain processing, poultry, and small-scale trade, face
heightened exposure yet have fewer resources to adapt.

From this landscape of need, the analysis distilled a portfolio of commercially ready solutions, clustered
into five recurring adaptation themes:

e Storage and Post-Harvest Systems (hermetic bags, solar dryers, cold chain)

e Water Management and Irrigation (solar-powered irrigation, water harvesting)

e Livestock feed and Health (climate-resilient fodder, veterinary services)

e Pest and Disease Management (aflatoxin biocontrol, disease-resistant varieties)
o Digital Platforms (digital climate advisory services, early warning)

These solutions stand out because they directly address climate pressures while offering proven delivery
models, repayment structures, and gender-responsive pathways that make them bankable.

Country-specific priorities sharpen this picture. In Tanzania, top opportunities include aflatoxin biocontrol,
resilient fodder, cold chain, hermetic storage, and solar irrigation. In Zambia, priorities are drought-tolerant
maize and soybean seed, aflatoxin biocontrol, fodder systems, solar drying, and hermetic storage. In
Kenya, the emphasis is on digital advisory platforms, hermetic storage, fodder systems, solar drying, and
solarirrigation, with potatoes and tea adding unique vulnerabilities. In the DRC, priorities include biological
pest control for aflatoxin, solar drying systems, disease-resistant cassava and plantain varieties, and
hermetic storage, solutions critical for safeguarding food security in cassava, maize, and plantain value
chains that sustain most households.

Taken together, these findings provide a roadmap for GCA to advance its mandate of catalyzing climate
adaptation finance. The identified interventions are tangible, financeable products and services that can
be scaled through banks, MFls, cooperatives, and agri-business networks. They present opportunities to
crowd in private finance, empower women and smallholders, and convert climate risks into structured
investment opportunities. By building on these bankable entry points across Tanzania, Zambia, Kenya,
and the DRC, GCA can help transform food systems in East Africa, strengthening resilience while
unlocking new markets for adaptation finance.
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INTRODUCTION AND BACKGROUND SETTING

Project Context

This report forms part of a multi-phase assignment commissioned by the Global Center on Adaptation
(GCA) to identify and scale climate adaptation investment opportunities within agriculture and food
systems in Tanzania, Kenya, Zambia, and the Democratic Republic of the Congo (DRC). The overall aim
of the program is to generate a robust evidence base, identify a range of viable adaptation solutions, and
position private finance to play a catalytic role in strengthening resilience across these countries.

The present report corresponds to Phase 2 of the work, that builds upon the Phase-| Inception. It brings
together a spatially explicit climate risk analysis, the identification of priority agri-food value chains, and
the mapping of relevant adaptation solutions. This analysis connects hazard exposure with the crops and
livestock systems most critical for food security and rural incomes, before matching them to adaptation
options that are technically mature, locally relevant, productivity-enhancing, and gender-inclusive. In doing
so, it establishes a foundation of “what matters most”, the combinations of risks, value chains, and
solutions that merit deeper investment consideration.

Insights from this phase directly feed into the remaining deliverables. Phase 3 will quantify the market
opportunity size for the shortlisted solutions, map value chains in greater detail, and assess the market
structures that will influence uptake. Phase 4 will test their financial and commercial viability, exploring
whether they present a compelling business case for smallholder farmers, cooperatives, and agri-SMEs
on the one hand, and for commercial banks and MFIs on the other. Finally, Phase 5 will synthesize all
evidence, from climate and market analysis through to ROI, into a strategy and set of recommendations
that can guide GCA, governments, and financial institutions in scaling private-sector adaptation finance.

By clarifying the risks, exposures, and most promising solution pathways, this report therefore serves as
the analytical backbone for the phases that follow, ensuring that market sizing, financial analysis, and
strategy development are firmly grounded in climate and agricultural realities.

Study Rationale and Objectives

Agriculture across Tanzania, Kenya, Zambia, and the DRC sits at the very heart of livelihoods, food
security, and economic growth. Yet for millions of farmers and agriculture small and medium size
enterprises (SMEs), the sector is increasingly shaped not by opportunity alone but by the constraints of a
changing climate. Droughts reduce yields and water availability, floods destroy crops and infrastructure,
erratic rainfall shortens growing windows, while heat stress and shifting pest and disease dynamics
compound the risks. For smallholder farmers, cooperatives, and agribusinesses alike, these shocks
translate directly into lost income, heightened food insecurity, and constrained access to finance.

Understanding these risks is not simply a technical exercise; it is about uncovering where climate hazards
are most deeply felt by farmers and value chain actors, and how these risks intersect with the realities of
production systems. A climate-smart solution that works in one agro-ecological zone may not be relevant
in another; an innovation that makes sense for commercial horticulture may not be viable for rainfed
maize farmers. This is why a spatially explicit and context-sensitive climate risk assessment is critical. It
allows us to see not just the hazards themselves, but how they map onto livelihoods, commodities, and
where the biggest vulnerabilities lie.

Climate risks in agriculture are not gender neutral. Women constitute the majority of the agricultural
labour force, but they consistently face systemic barriers in access to land, finance, technology, extension
services, and markets. These inequities heighten women'’s vulnerability to climate change impacts and
constrain their ability to adopt adaptation strategies (bank, 2023b) (UNDP, 2020).
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At the same time, there is no shortage of adaptation solutions in principle: from drought-tolerant crop
varieties to digital climate information services, from water-efficient irrigation systems to parametric
insurance. What is missing is a clear understanding of which of these solutions are both relevant and
scalable in the four countries, and which can credibly attract private sector and development finance.
GCA’s mandate to catalyse adaptation investment requires that opportunities identified are not only
scientifically grounded but also practically investable.

This phase is therefore designed to serve as a bridge between climate risk evidence and adaptation
investment opportunity. It anchors adaptation choices in a granular understanding of climate hazards,
links these hazards to priority commodities and food systems value chain stages, and then systematically
screens a wide universe of adaptation options to highlight those that are most relevant, financially viable,
and capable of scaling. In doing so, it ensures that the final set of opportunities is both human-centred,
reflecting farmers’ realities and system constraints and finance-ready, providing clear pathways for
lenders and investors to support adaptation at scale.

The report is designed around four main objectives:

Development of a Rapid Climate Risk Assessment. The first objective is to build a robust yet rapid climate
risk assessment that goes beyond generic climate summaries. We examined historical trends, current
hazard dynamics, and future projections (using regional datasets under RCP4.5 and RCP8.5) to
understand how droughts, floods, heat stress, rainfall variability intersect with food systems. By spatially
overlaying these hazards with agro-ecological zones and production systems, the report highlights not
just which hazards are increasing, but where their impacts on agriculture and food systems will be most
pronounced. This provides the evidence base for linking risks to value chains and identifying priority areas
of intervention.

Agricultural Landscape Assessment and Prioritization of Value Chains. A second objective is to anchor
the analysis in the national agricultural landscape, recognising that climate risks do not operate in a
vacuum. Each country has its own set of strategic crops and livestock commodities that are both central
to food security and highly exposed to climate hazards. This task examines the structure of agricultural
production systems, identified priority value chains at national level, and considered their role in
livelihoods, trade, and food security. By linking these value chains to the mapped climate risks, we could
identify where adaptation needs are most urgent, and where interventions have the potential to deliver the
greatest resilience benefits across large numbers of farmers and agri-SMEs.

Identification of Adaptation Solutions (Long List Development). Building on the risk and value chain
assessments, the third objective is to generate a comprehensive “long list” of potential adaptation
solutions. This long list drew from global and regional taxonomies (e.g., CGIAR's Adaptation Atlas, FAO,
Tailwind, CTCN, CBRT, AgFunder, and national programs) as well as expert consultations. It spans both
technology-based solutions (e.g., irrigation systems, stress-tolerant seeds, post-harvest storage) and
service-based or institutional solutions (e.g., climate advisories, insurance, warehouse receipt systems).
At this stage, the report emphasises on inclusivity, capturing the widest possible range of interventions
that could in principle address identified risks and strengthen resilience across crops, livestock, fisheries,
and aquaculture.

Prioritization Framework for Investment-Ready Solutions. Finally, this report applies a structured, multi-
criteria assessment framework to screen the long list into a focused shortlist of the most viable
opportunities. Building on multi-themes and indicators, the framework assesses solutions against several
dimensions:

e Climate hazard alignment and policy support

e Relevance to local production systems and farmer capacity
e Technical maturity, scalability and market demand

e Financial viability and attractiveness to lenders

Rapid Climate Risk Assessment and Adaptation Investment Opportunity Mapping | DRC Agriculture & Food Systems 1 0



e Environmental co-benefits and contribution to social inclusion

Through this process and informed by expert interviews and stakeholder consultations, we filtered the
universe of options down to those solutions that are not only contextually relevant but also capable of
mobilising capital and scaling impact.

Report Structure

This section provides further clarity on how the report is organised. For each country, the report is
structured into three core components:

1. National Climate Hazard Mapping

Establishes the climatological baseline and forward-looking projections, covering major hazards
such as extreme temperatures, droughts, and floods. It highlights where these hazards occur
across regions and provinces, comparing reference periods (1986-2005) with mid-century
projections (2041-2060) under RCP 4.5 and RCP 8.5 scenarios.

2. Agriculture and Food Security Exposure to Climate Hazards

Maps the intersection between climate risks and agriculture. This section profiles the key agri-
food systems, crops, livestock, and fisheries, and identifies major production zones. It highlights
which commodities are most exposed to climate hazards, thereby defining the priority agri-food
systems that may require adaptation attention. Validates the prioritisation of agri-food systems
through triangulation of climate risk findings with literature, policy reviews, and expert interviews.
This ensures that priority value chains are aligned with both climate vulnerability evidence and
national agricultural strategies.

3. Climate Adaptation Solutions

Identifies adaptation solution themes and specific interventions relevant to the priority agri-food
systems. This section applies a structured prioritisation framework to filter solutions based on
technical maturity, commercial viability, policy support, borrower's fit, and potential for impact
and gender, resulting in a shortlist of opportunities that can strengthen resilience for smallholder
farmers, cooperatives, agri-SMEs and women.

Methodological Considerations

The preparation of this report required the use of multiple analytical approaches to generate the evidence
presented. Below is a brief description of the processes and methodologies applied in developing the
content of the report.

Climate hazard analysis

A rapid and spatially focused climate hazard assessment was carried out, focusing on agricultural
cropland and livestock in the study countries. This approach used historical climate conditions, current
hazard dynamics, and future climate projections (RCP4.5 and RCP8.5 for the mid-century) to identify
where climate hazards are intensifying and where they overlap with key production areas, providing the
grounding for adaptation planning.

e Extreme heat
Acute heat risk was measured by the highest daily temperatures with a 10-year return period. Chronic

heat stress was assessed using the average number of days per year above 35°C. This indicator is
essential for crop suitability and also important for livestock, highlighting risks of reduced productivity and
increased mortality. It can also be used to indicate an increased risk of wildfires in farming areas.

e  Drought

Rapid Climate Risk Assessment and Adaptation Investment Opportunity Mapping | DRC Agriculture & Food Systems 1



Drought was evaluated both through annual average precipitation and the Standardised Precipitation
Evapotranspiration Index (SPEI12), helping to identify regions with recurrent or chronic water shortages.
This assessment is important for understanding long-term crop and pasture viability and resilience within
the food system.

e  Extreme precipitation and extreme wind
Extreme rainfall was characterized using the maximum daily total over a 25-year return period, indicating

the risk of flash flooding. Wind risk was assessed using the highest daily wind gusts for the same return
period. Both measures inform the risk of acute damage to crops, infrastructure and livestock.

e River flooding and population exposure
River flooding was assessed using flood extent and depth data from the European Joint Research Centre

(JRC) Floods Maps, which have a 100-metre spatial resolution and cover current baseline conditions.
Population density data were overlaid to better estimate community vulnerability and risk to agricultural
assets. For future projections, patterns drawn from the World Resources Institute (WRI) Aqueduct Flood
Maps multi-model ensemble were used. This approach enables a more complete assessment of
vulnerability, accounting for regions where agriculture and settlements overlap.

Baseline climate conditions for the period 1986 to 2005 were mapped using well-established climate
reanalysis and satellite-derived gridded observational datasets. Specifically, precipitation was drawn from
the CHIRPS dataset, temperature data came from CHIRTS-Daily, and wind and other meteorological
variables were sourced from the ERA5 reanalysis product. All at 0.25° resolution. These datasets provide
spatially continuous and consistent representations of climate variables across the study countries,
enabling robust baseline characterisation. The spatial analysis focused on provincial-level administrative
units — such as provinces, counties, or mikoa, depending on the country.

For future climate projections covering the 2041 to 2060 period, a bias-corrected ensemble of 16 regional
climate model simulations from the Africa CORDEX initiative was used, at a 0.25° resolution. These
projections, under both RCP4.5 and RCP8.5 emissions scenarios, offer spatially detailed and scientifically
robust estimates of future climate change signals and associated uncertainties to support risk
assessment.

Agricultural exposure assessment

The primary goal of the agricultural exposure assessment was to first understand where the core
agricultural activity is concentrated. This foundational step is essential before focusing on particular
regions to evaluate the climate impacts on agriculture and livestock.

The analysis principally targeted two key sectors critically important for the food security in the project
countries: crop production and livestock rearing. For crops, we mapped the density of cropland measured
as hectares of cropland per grid cell. This was derived using the Spatial Production Allocation Model
(SPAM) 2017 version 2.1 for Sub-Saharan Africa, developed by IFPRI and CGIAR partners. SPAM offers
gridded estimates of crop area, production, and yields at approximately 10 km by 10 km spatial resolution
near the Equator. In this study, we employed the physical area layers that estimate the extent of cropland
devoted to individual crop types within each grid cell. From over 40 crops available, we focused on a
subset of key commodities dominating agricultural production and food security in the Democratic
Republic of Congo, Tanzania, Kenya, and Zambia. These crops included maize, cassava, beans,
groundnuts (peanuts), rice, sorghum, millet, sweet potatoes, plantains/bananas, and sugarcane. These
commodities were aggregated to create exposure layers that are relevant for the climate hazard and
impact assessments.

For livestock, we used the Gridded Livestock of the World, version 4 (GLW4, reference year 2020) dataset
produced by the FAO. GLW4 provides globally consistent, high-resolution (approximately 10 km) livestock
distribution maps expressed as the number of heads per grid cell. These estimates are generated by
downscaling official subnational census statistics with environmental predictors, land cover, and human
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population density. For this study, livestock species layers for cattle, sheep, goats, pigs, and chickens were
aggregated to produce total livestock exposure surfaces.

The crop and livestock distribution maps, combined with a thorough review of the agro-ecological
characteristics and socio-cultural contexts of the countries, facilitated the identification of key agricultural
hotspot regions. These regions were defined as clusters exhibiting high agricultural productivity, often
shaped by distinct agro-ecological conditions as well as local societal factors such as traditional practices
and resource limitations. The delineated areas were named based on their geographic features or notable
societal attributes. This approach enabled a more natural and relevant classification of agricultural zones
than administrative boundaries alone, capturing where production activity is most concentrated and
where climate impacts could be most significant.

It is important to note that while the climate hazard assessment was primarily conducted at the provincial
level or equivalent administrative divisions, the agricultural exposure analysis often extended across
multiple provinces. While administrative units remain useful for aggregating data, the exposure analysis
prioritised natural boundaries such as agro-ecological zones and landscape features that better reflect
agricultural realities. Even so, key provinces within these cross-boundary regions are frequently linked in
the analysis, recognising that agricultural production systems and socio-economic interactions often
transcend formal administrative divisions.

Within each identified key area, the main commodities produced were identified. For livestock, this was
based on the number of animals, and for crops, on the total production value of each commodity. While
cropland area indicates regions of high production extent, production value better reflects the potential
economic risk from climate-induced losses. Finally, the key climate hazards were linked to each region
and their main commodities, providing an integrated view of climate risk across both crops and livestock.

Prioritisation of food value chain

The prioritisation of food value chains in Kenya, Zambia, Tanzania, and the DRC was undertaken through
a semi-structured, multi-criteria process that triangulated quantitative climate-risk evidence with policy
relevance and expert judgement'. The prioritisation process considered such factors as:

+ Climate risk & resilience

+ Food security & nutrition

*  Economic importance & livelihoods
*  Market performance & access

*  Supply-side constraints

» Policy & institutional alignment

»  Expert validation

Building on the hazard exposure mapping in the key agriculture production regions, a qualitative analysis
of potential climate impact to the main commaodities within the regions was conducted using a qualitative
Impact score (High/Medium/Low) of climate sensitivity and region-specific climate trends (Annex 1: High-
Level Climate Impact Analysis). The analysis resulted in the identification of the commodities that
potentially would be most impacted by projected climate trends, and contributed to the prioritisation
process.

1 While recognising the importance of fisheries/aquaculture, the scope focused on crop and livestock
subsectors due to their primary role in the project countries’ food security.
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An explicit consideration of gender inclusion was also applied, recognizing that women play critical roles
in agriculture and food systems but face structural barriers to resources, finance, and decision-making.
Commodities where women'’s participation is significant, but where climate risks could further exacerbate
gender inequalities, were given higher priority. Screening results were then stress-tested with national
experts and CGIAR/GCA specialists.

This process produced a short list of priority crop and livestock value chains to guide the identification of
adaptation solutions and investment design.

Identification and prioritization of adaptation solutions

Step 1: Building the Long List of Solutions

The identification process began with a review of 21 global, regional, and national adaptation taxonomies
and reports (e.g., CGIAR's Adaptation Atlas, FAO, Tailwind, CTCN, CBRT, AgFunder, and national
programs), complemented by targeted expert consultations. This exercise produced a long list of
adaptation options spanning a wide spectrum, from climate-smart agricultural (CSA) and best-
management practices (e.g., mulching, crop rotation, conservation agriculture), to technology-based
products, services, and financial instruments. Drawing on established taxonomies ensured that the pool
of solutions was not only broad and representative but also anchored in credible, widely recognised
frameworks. This provided a common language and consistent classification system, making it easier to
compare solutions across geographies and to align them with institutional priorities and funding
landscapes.

Each solution was then mapped against the climate hazards addressed, relevant conmodities, and food
system stages, and grouped into one of nine broad categories: Environment-based Adaptation (EbA) and
agriculture best-management practices; physical climate risk management and infrastructure, physical
climate risk transfer, physical climate smart inputs, improved processes tools, advisory services, data
management and operations, decision-support tools, and physical climate risks identification and impact
assessment. This comprehensive approach ensured that no relevant solution set was overlooked and
that the long list captured the diversity of adaptation options currently being developed and deployed
across Africa.

Step 2: Rationale for Focusing on Products and Services over CSA Practices

While Climate-smart agricultural (CSA) practices, such as mulching, intercropping, or conservation
agriculture, play an important role in strengthening resilience and enhancing farmers’ adaptive capacity.
They improve soil health, stabilise yields, and help smallholders cope with climate variability. For this
reason, such practices remain central to long-term climate adaptation strategies and should continue to
be promoted through public policy, extension systems, and farmer-led initiatives. However, while vital
agronomically, these practices do not easily translate into investable opportunities that commercial banks
or MFIs can underwrite. Their benefits are real but diffuse, incremental, and highly context-specific,
making it difficult to define discrete cash flows or structure them as bankable products.

By contrast, products and services, such as solar irrigation pumps, cold storage, hermetic bags, or climate
advisory platforms, are tangible, financeable interventions. They have identifiable costs, measurable
impacts on yields or post-harvest losses, and clearer payback profiles that enable lenders to build a risk-
return case. Banks and MFIs require solutions that can be standardized and deployed at scale. Products
and services lend themselves to this because they can be aggregated (e.g., group lending for irrigation
kits), bundled (e.g., insurance with advisory), and replicated across geographies. CSA practices, however,
depend heavily on local context, farmer knowledge, and extension capacity, which limits their suitability
as a scalable, financeable offering in the short term.

Banks can extend loans for these technologies in ways they cannot for “adopting mulching” or “practicing
crop rotation.” This creates a more direct business case for financial institutions while still delivering
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resilience benefits to farmers. For the purposes of this project, where the goal is to prioritise investable
adaptation solutions that can unlock private finance, focusing on products and services provides a more
practical pathway to mobilising capital at scale.

This focus does not imply that CSA practices are unimportant. On the contrary, they remain a critical
foundation for sustainable and climate-resilient agriculture and should continue to be advanced through
public extension systems, NGO programmes, and farmer-led initiatives. To acknowledge their value, we
have collated a set of the most effective CSA practices (Annex 3-6), those that build adaptive capacity
and improve yields, productivity, and farm incomes, for GCA’s future consideration. For this specific
project, however, where the objective is to identify 8—10 bankable adaptation solutions that can attract
private finance, we emphasized on shortlisting the technologies, products, and services that offer a clear
investable proposition for financial institutions.

Step 3: Adaptation Solution Prioritization

The refined long list was systematically assessed against the climate risk profiles and priority value chains
identified in each country, and validated through expert consultations, including inputs from CGIAR
centres. A multi-criteria analysis (MCA) provided the backbone of this exercise, enabling a structured
evaluation of how each solution aligns with country-specific hazards and agri-food systems, and its
operational fit for key borrower segments such as smallholder farmers, cooperatives, and agri-SMEs.

Each solution was evaluated against explicit criteria, including operational fit for key borrower segments
(such as smallholder farmers, cooperatives, and agri-SMEs), technical maturity and local delivery
readiness, potential to increase productivity, institutional and policy alignment, and gender and social
inclusion. Gender responsiveness was built into the framework explicitly: solutions that reduce women'’s
labour burden, expand access to finance or extension, or strengthen women'’s role in decision-making
received higher scores. This reflects evidence that without deliberate gender-responsive design,
adaptation interventions risk reinforcing existing inequalities

To ensure rigour, each criterion was assessed using a weighted scoring system that reflected the relative
importance of each indicator. The process was guided by diagnostic questions and evidence-based
benchmarks, which allowed for a nuanced comparison of solutions based on both their technical and
socio-economic contributions. Solutions with high composite scores were shortlisted for deeper analysis,
including market sizing, value chain mapping, and financial viability assessments — that will be delivered
in the next phase of the project.

This prioritisation approach ensures that the solutions taken forward are not only technically sound and
contextually relevant, but also scalable, inclusive, and institutionally aligned—providing a strong
foundation for GCA and its partners to identify interventions that can attract private finance while
addressing urgent climate risks in agriculture.
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COUNTRY OVERVIEW: DRC

Country Executive Summary

The Democratic Republic of the Congo (DRC) is often described as Africa’s agricultural giant in waiting,
endowed with vast water, fertile land, and forest resources. Agriculture already sustains nearly 70% of the
population, yet climate pressures are eroding this potential and amplifying risks for rural households.
From intensifying heat in the Katanga Plateau to recurrent floods across the central Congo Basin, the
country’s food systems face a more volatile and less predictable future.

Projections point to widespread warming, with hottest days surpassing 41-44 °C in northern and
southeastern provinces. Crops such as maize, beans, and groundnuts face shortened growing seasons
and water stress. At the same time, drought hazards are set to intensify even in historically humid zones
like Tshuapa and South Kivu, while already dry provinces such as Haut-Katanga grow more arid. Riverine
flooding will expand significantly, with Equateur, Tshopo, Kinshasa, and South Kivu emerging as hotspots.
Heavy one-day rainfall events will further damage cropland, rural roads, and food supply chains,
compounding the stress on already fragile infrastructure.

In this landscape, some crops will be pushed closer to their limits. Maize is the most climate-sensitive,
exposed to both drought and aflatoxin under hotter conditions. Cassava, by contrast, is more tolerant of
heat and drought and remains the country’s resilience anchor, though vulnerable to waterlogging and
pests. Plantain plays an important bridging role for household food security, moderately sensitive but
widely cultivated. National strategies continue to emphasize a broad portfolio: staples (cassava, maize,
rice, beans, plantain, groundnuts), export crops (coffee, cocoa, palm oil, cotton, sugarcane, soy), and
livestock/fisheries. The reality, however, is that adaptation attention will need to prioritize the most
climate-exposed and livelihood-critical chains, cassava, plantain, and maize.

Women are responsible for 60-70% of food production, especially in cassava, maize, and plantain. Floods
and droughts increase women's unpaid workloads, disrupt their access to local markets, and reduce the
incomes that sustain household food security. With limited access to finance, land rights, and extension,
women are left with fewer adaptation options despite carrying the bulk of food system responsibility.

The findings underscore both a challenge and an opportunity: while the DRC's agricultural systems are
exposed to a complex mix of hazards, strengthening resilience in cassava, maize, and plantain value
chains can deliver the dual dividend of food security and livelihood protection. Doing so will require
adaptation strategies that build on the country’s natural resource potential, respond to the differentiated
risks women and men face, and prepare the sector for a future of hotter, wetter, and more unpredictable
conditions.

The analysis highlights four priority solutions where adaptation need and commercial readiness align:
biological pest control, solar drying systems, disease-resistant cassava and plantain varieties, and
hermetic storage. These proven and financeable interventions address DRC's most urgent risks — food
safety, post-harvest losses, and crop disease, while offering scalable models for cooperatives, SMEs, and
financial institutions. For GCA, they present clear investable entry points to expand adaptation finance
and strengthen resilience in one of Africa’s most climate-exposed food systems.

National Climate Hazard Mapping

Key findings:

Extreme heat. Warming is projected to be widespread but uneven, with the northern border, southeastern
provinces, and—more moderately—the central belt facing the most intense and prolonged heat (some
hottest-day temperatures > 41-44 °C). This raises health risks and strains infrastructure and food
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systems; heat-sensitive crops (maize, beans, groundnuts) face shorter growing seasons and higher
water stress.

Drought. Drought hazard is projected to worsen across all provinces, with many areas reaching severe
thresholds even under RCP 4.5. Historically humid provinces (e.g., Tshuapa, Sud-Kivu) develop growing
water stress, while already dry zones (Haut-Katanga, Tanganyika) become drier; limited change in total
precipitation by 2050 implies warming/evapotranspiration drives deficits, underscoring the need for
resilient water management.

Wind. Wind remains localized and comparatively stable. Haut-Katanga and Lualaba continue to record
the strongest gusts during extremes, while some western forested provinces may see non-negligible
percentage increases, with implications for rural and agricultural infrastructure even if absolute changes
are modest.

Extreme rainfall. 1-day heavy rainfall is projected to intensify nationwide, especially in the northwest
(Nord-Ubangi, Sud-Ubangi, Mongala) and Kinshasa, heightening risks of flash floods, erosion, landslides,
and urban drainage failures. Even where increases are smaller (southeast/highlands), impacts on rural
infrastructure and agricultural road networks remain significant, with damage to croplands and
disrupted planting/harvest cycles.

River flooding. Flood extent is projected to increase in all provinces, with the most exposed areas
clustering around the central Congo Basin (major rivers including the Congo, Ndjili, Kasaba). Equateur,
Tshopo, Kinshasa, and South Kivu emerge as recurrent hotspots, implying higher population exposure
and growing pressure on settlements, transport links, and food supply chains.

Climatology of the DRC

The Democratic Republic of the Congo (DRC), located in Central Africa and bisected by the Equator, is the
second-largest country in Africa, covering approximately 2.3 million km2. It has a narrow coastline of just
37 kilometers along the South Atlantic Ocean. The Congo Basin, which spans most of the country, is a
low-lying plateau with an average elevation of about 500 meters. In the east, the Western Rift Valley, part
of the East African Rift System, forms the border with Uganda, Rwanda, Burundi, and Tanzania and
features higher elevations, including lakes, mountains, and high plateaus. The DRC is recognized as one
of the world's ten megadiverse countries, home to vast ecosystems and endemic species. It also holds
approximately 50% of Africa’s freshwater resources, making it a crucial hub for global biodiversity and a
vital source of water for the region.

The DRC's predominantly tropical climate varies across its diverse landscapes. The Congo Basin has two
rainy seasons, from March to May and September to December, supporting the world’s second-largest
tropical rainforest. Eastern and southern highlands are more humid and subtropical, with mountains
receiving most rainfall from July to August. Savannah regions typically have a single rainy season from
December to February. Seasonal variability is strongest in the south due to the shifting Intertropical
Convergence Zone, while the eastern highlands are influenced by southeastern trade winds and can see
snowfall. The country also experiences climate variability from ENSO events, causing floods and
droughts.
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Figure 1. Provinces of the Democratic Republic of the Congo.
Extreme temperatures

Extreme temperatures dominate in two separate parts of the country over lowland and plateau areas,
where flat terrain and sparse vegetation amplify surface heating. Highest temperatures are found in the
southeast of the country (in provinces such as Haut-Lomami and Tanganyika), following the upper course
of the Lualaba River. Another hotspot lies along the north border of the country, formed by lowland areas
with open savannah and grasslands. Both regions lie away from the cooling influence of the dense Congo
Basin rainforest. Extreme temperatures are lowest in the eastern highlands (e.g., Sud-Kivu, Nord-Kivu) due
to elevations that easily surpass 1500 m and that peak above 5000 m.

Maximum daily temperature with 2 10-yr RP
Reference (1986—2005) RCPA4.5 (2041-2060) RCP8.5 (2041-2060)
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Figure 2. Comparison of the maximum daily temperature with a 10-year return period during the reference period and
the projected values for 2041-2060 under RCP4.5 and RCP8.5 scenarios.
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Figure 3. Comparison of the mean annual number of days above 35°C during the reference period and the projected
values for 2041-2060 under RCP4.5 and RCP8.5 scenarios.

REFERENCE PERIOD (1986-2005)

The maximum daily temperatures in the northern provinces (Haut-Uele, Bas-Uele, Nord-Ubangi,
Sud-Ubangi) ranges from 37.5-38.4°C for extreme events occurring once in 10 years. Localised
annual peaks exceeding 39°C can be observed in in Haut-Uele.

Southeastern provinces (notably Haut-Lomami and Tanganyika) recorded similarly high values,
averaging 36.5-37.0°C for 10-year return period events, with peaks near 40°C, especially around
the Upemba Depression (eastern Haut-Lomami) and western Tanganyika (as shown in Figure 2).

For most of the country, the number of days above 35°C in a year is below 15 days. Provinces in
the southeastern part (like Tanganyika and Haut-Lomami) show three times more days above
35°C than the rest of the country, with localised areas reaching 51 and 59 days on a typical year.

PROJECTION FOR 2041-2060

Extreme heat is projected to intensify consistently across the DRC under both climate scenarios,
although with spatial differences and overall increasing risks to health, agriculture, and water
resources.

Extreme events (once in 10 years) will reach maximum temperatures well above 38°C (or above
39°C), in most provinces, with localised areas exceeding 41°C (or 42°C) under RCP4.5 (or
RCP8.5), where the average highest annual temperature used to be between 34-38°C.

The southeast (Haut-Lomami and Tanganyika) will see substantial warming, continuing the
historical pattern of high temperatures in the Katanga Plateau and Lualaba River basin and
making it one of the hottest areas in the country. There, maximum temperatures will typically see
36-39°C, with localised areas in Tanganyika, for instance, where 10-year extremes could climb
from 39.9°C historically to 41.9°C - 42.6°C under RCP4.5 and RCP8.5 respectively.

The northern band (Haut-Uele, Bas-Uele, Nord-Ubangi, Sud-Ubangi) will also remain a hotspot,
with province averages reaching 38-39°C and exceeding 40°C in localised areas under the RCP4.5
scenario. In those areas, peak events (once in 10 years) may reach 41-43°C under RCP8.5,
compared to 38-40°C historically.

The number of days above 35°C will increase intensely, reaching 164 (or 198) and 175 (or 213)
respectively, for some places in Tanganyika and Haut-Lomami under RCP4.5 (and RCP8.5). This
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marks an increase of over 110-150 additional hot days in these provinces compared to the
historical period (as shown in Figure 3).

e This increase will also be noticeable towards the centre of the country. In the Kasal provinces,
and in localised areas in Lomami and Sankuru, the number of days above 35°C will reach between
70 and 94 days under the RCP4.5 scenario, compared to 11 days in Lomami (or 6 day in Sankuru
and 4 in Kasai Central) during the reference period.

In summary, the DRC is projected to face widespread but uneven temperature-related risks. Northern
border and southeastern provinces, and to a lesser extent central regions, are expected to see the most
intense and prolonged heat, amplifying stress on communities, infrastructure and food systems. Rising
temperatures also will threaten agriculture, with heat-sensitive crops such as maize, beans and
groundnuts likely to face yield losses from shorter growing seasons and increased water stress.

Drought

Drought hazard in the DRC reflects a complex interplay between rainfall distribution, vegetation cover, and
topography. While the northern rainforest belt (Tshuapa, Mongala, Tshopo) and eastern highlands (Sud-
Kivu, Nord-Kivu, Ituri) historically receive abundant rainfall, provinces in the south and southeast (Haut-
Katanga, Lualaba, Tanganyika) experience lower precipitation and are more exposed to prolonged dry
spells. However, climate projections point to a future where both dry and wet regions face increasing
drought stress, driven by declines in rainfall and increased evapotranspiration due to higher temperatures.
Even high-rainfall provinces may cross critical drought thresholds under future climate scenarios.

Mean of Mean accumulated precipitation
Reference (1986—2005) RCPA4.5 (2041-2060) RCP8.5 (2041—-2060)
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Figure 4. Comparison of the mean annual accumulated precpitation during the reference period and the projected
values for 2041-2060 under RCP4.5 and RCP8.5 scenarios.
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Figure 5. Projected mean of SPEI values (multiscalar drought index) for an accumulation period of 12 months under
RCP4.5 and RCP8.5 scenarios for 2041-2060.

REFERENCE PERIOD (1986-2005)

Precipitation patterns show that the northern rainforest belt and eastern highlands emerge as the
most humid regions, with consistently high levels of accumulated rainfall (Figure 4).

Tshuapa records, on average, the highest annual precipitation, with approximately 1,925 mm,
followed closely by Nord-Kivu (1860 mm) and Sud-Kivu (1796 mm), which benefit from
orographic rainfall in the eastern highlands.

Equateur, Tshopo and Mongala provinces also exhibit high rainfall (> 1750 mm), reflecting the
dense rainforest environment of the northern part of the country.

In contrast, southern and southeastern provinces are significantly drier. Tanganyika (1164 mm)
and Haut-Katanga (1128 mm) are among the driest regions, where seasonal dry spells are more
pronounced.

Southwestern provinces (Kongo-Central, Kinshasa, Kwango, Kwilu...) as well as Lualaba (1284
mm) and Haut-Lomami (1276 mm) sit on the transitional margin between wetter northern/central
provinces and the drier southeast, also showing moderate rainfall levels.

PROJECTION FOR 2041-2060

Sud-Kivu in the eastern highlands faces one of the sharpest increases in drought stress: annual
rainfall is expected to drop 7% (from 1796 mm to 1676 mm for an RCP 4.5). Extreme droughts
are also projected to increase, with the SPEI12 going up to —=1.87 (RCP 4.5) and —2.00 (RCP 8.5),
reflecting severe/almost extreme drought conditions.

Tshuapa, historically among the wettest provinces, sees rainfall fall from 1925 mm to 1833 mm
(RCP 4.5). Despite remaining above 1800 mm/year, SPEI12 declines to —1.72, suggesting severe
drought risk even in rainforest zones that had no drought risk during the reference period, and
confirming that drought intensification is not only linked to large rainfall decreases.

Haut-Katanga and Tanganyika, already the driest regions, remain highly exposed: rainfall stays
the lowest (1136-1150 mm), while SPEI declines from normal to -1.25 to —1.5, indicating
widespread moderate/severe drought under both scenarios.

Sankuru, Lomami, and Kasai-Oriental show the most dramatic inland transformation: rainfall
drops by up to 100 mm, and SPEI reaches between -1.57 and —1.8 under RCP 4.5, (and
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approaching —2.00 under the RCP8.5 scenario) confirming emerging drought hotspots in central
DRC (as hinted in Figure 5).

Therefore, future drought hazard in the DRC is expected to worsen across all provinces, with many regions
entering the severe drought threshold even under moderate emissions (RCP 4.5). Notably, provinces that
have historically been humid—such as Tshuapa and Sud-Kivu—will face growing water stress, while
already dry zones like Haut-Katanga and Tanganyika will become even drier. However, accumulated
precipitation doesn't show significant changes between both scenarios, at least by 2050. Adaptive
planning and resilient water management will be necessary to safeguard food production.

Extreme wind

Extreme wind hazard in the DRC is shaped by the country’s varied topography and land cover. The majority
of provinces, especially those in the central basin (Tshuapa, Tshopo, Mongala) and the northern and
western lowlands (Equateur, Sud-Ubangi, Mai-Ndombe), are buffered by dense forest and/or relatively flat
terrain, limiting wind intensification. In contrast, southeastern provinces such as Haut-Katanga, Lualaba,
Tanganyika, and Haut-Lomami feature more open landscapes and elevated plateaus, making them more
susceptible to strong surface wind gusts. These regional differences make wind a more localized hazard.
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Figure 6. Comparison of the maximum daily surface wind gust with a 25-year return period during the reference period
and the projected values for 2041-2060 under RCP4.5 and RCP8.5 scenarios.

REFERENCE PERIOD (1986-2005)

e During the baseline period, the highest values of maximum daily surface wind gusts (with a 25-
year return period) are concentrated in the southeastern provinces (Figure 6). Haut-Katanga
stands out with the highest wind speed (17.54 m/s), with local extremes reaching over 19 m/s.

e Lualaba (16.20 m/s), Haut-Lomami (15.62 m/s), and Tanganyika (15.50 m/s) also stand out as
southeastern hotspots.

e Wind gusts are markedly lower in the central and western DRC, with Tshopo (11.82 m/s), Mai-
Ndombe (12.31 m/s), and Sud-Ubangi (12.86 m/s) among the lowest. Several other provinces,
including Kinshasa, Equateur, and Kwilu, have values below 14 m/s.

e These patterns reflect the moderating effects of forest cover and lower elevation in the west and
center, compared to the more exposed southeastern terrain or the highest points in the
mountainous regions of Nord-Kivu and Sud-Kivu.

PROJECTION FOR 2041-2060
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e Projections under both climate emission scenarios RCP4.5 and RCP8.5 for maximum daily
surface wind gust (with a 25-year return period) show moderate increases in intensity across
most provinces—typically around +0.3 to +0.7 m/s.

e Haut-Katanga is expected to remain the province with the highest values, rising to 17.90 m/s
under RCP4.5 and 18.14 m/s under RCP8.5.

¢ While central and western provinces still experience lower absolute wind gusts, relative increases
are notable in areas such as Mai-Ndombe, Tshuapa, Kwilu, and Mongala, with Mal-Ndombe
showing the largest increase (+0.7 m/s).

e Nord-Ubangi and Sud-Ubangi also show higher relative changes, suggesting localized
intensification even in areas previously less exposed.

Wind remains a localized and comparatively stable climate hazard in the DRC. The overall spatial pattern
is mantained: southeastern provinces like Haut-Katanga and Lualaba will continue to face the strongest
wind gusts in extreme episodes, though increases remain modest in absolute terms. However, new areas
(particularly western forested provinces) could face non-negligible percentage increases in extreme wind,
which may impact rural and agricultural infrastructure.

Extreme precipitation

Extreme precipitation hazard in the DRC is closely tied to the country’s position along the equatorial belt,
which drives frequent convective storms. Northwestern provinces, such as Nord-Ubangi, Mongala, and
Sud-Ubangi, receive especially intense rainfall due to their location in the humid tropical forest zone. It
should be noted that southern provinces with lower accumulated precipitation, like Kongo-Central,
Kinshasa, Haut-Katanga, and Tanganyika, still experience moderate values of extreme precipitation.
Urban very populated areas such as Kinshasa face particularly high risks from short, intense rainfall
bursts, due to surface runoff in densely built environments.

Maximum 1-day precipitation with a 25-yr RP
Reference (1986—2005) RCP4.5 (2041—20060)

Admin divisions "\»_:E Admin divisions "-‘,,5 Admin divisions -\,:E

14°E 17°E 20°E 23°E 26°E 29°E 14°E 17°E 20°E 23°E 26°E 29°E 14°E 17°E 20°E 23°E 26°E 29°E

T T T
30 45 60 73 90 105
Rxlday [mm]

Figure 7. Comparison of the maximum 1-day precipitation with a 25-year return period during the reference period
and the projected values for 2041-2060 under RCP4.5 and RCP8.5 scenarios.

REFERENCE PERIOD (1986-2005)

e The province with the highest value of extreme precipitation in 1 day for an event in a 25-year
return period was Kinshasa (73 mm/day), reflecting the capital’'s exposure to intense convective
storms, with localised extremes up to 81 mm.

e Northwestern provinces like Nord-Ubangi (70 mm), Mongala (64 mm), and Sud-Ubangi (63 mm)
also show high extreme precipitation values.

e Tshuaparecorded one of the highest maximum single-day rainfall events (93 mm) despite having
a lower provincial value (61 mm), highlighting risk of rare but very intense localised storms.
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e Central forested provinces (Bas-Uele, Mai-Ndombe, and Kasai-Central) exhibited moderate values
(around 54-59 mm), with localised areas reaching 89 mm in Bas-Uele.

e Southeastern and eastern highland provinces like Haut-Katanga, Haut-Lomami, Ituri, and
Tanganyika had significantly lower values (generally below 48 mm), indicating lower exposure to
extreme short-duration rainfall.

PROJECTION FOR 2041-2060

e A nationwide increase in extreme precipitation is projected under both climate scenarios,
signaling growing risks of flash floods, surface runoff, and erosion.

e Nord-Ubangi becomes the most affected province on average, rising from 70 mm (historical) to
84 mm under RCP 4.5 and 87 mm under RCP 8.5.

¢ Mongala, Sud-Ubangi and Kinshasa remain major hotspots under both scenarios, with values
between 77 - 82 mm and extreme localised events reaching 119 mm in Mongala even under
RCP4.5 (as seen in Figure 7).

e Tshuapa, Bas-Uele and Tshopo show large increases (10-15 mm) from the historical period
under both the RCP4.5 and 8.5 scenario, reaching values between 67 — 72 mm.

Extreme rainfall is projected to intensify across the DRC, especially in northwestern provinces like Nord-
Ubangi, Sud-Ubangi, Mongala, and Kinshasa, increasing the risk of floods, erosion, and urban drainage
failures. While southeastern and highland regions show smaller increases, the impacts on rural
infrastructure and agricultural road networks could still be significant. Projections of extreme precipitation
events (once in 25 years) under both RCP4.5 and RCP8.5 confirm a nationwide rise in extreme
precipitation, with heightened risks of flash floods, surface runoff, and landslides. These events can also
damage croplands, reduce soil fertility, and disrupt planting and harvest cycles.

River flooding

Description of main hydrological basins

In DRC, the primary river system is the Congo River system, that drains to the majority of the country and
is characterized by its vast network of waterways (Figure 8). The Congo River Basin has a drainage area
of approximately 3.7 M km?, which makes it the second-largest river basin in the world, after the Amazon.
It encompasses two hemispheres, two wet-dry seasonal climatologies and nine political boundaries,
including the Democratic Republic of Congo (Bolaet al. 2022, Karam et al 2022).
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Figure 8. Hydrological map showing the DRC Congo administrative boundary (in white color) and the Congo river

basin that contributes to the country (in dark red colour).

The country is exposed to recurrent episodes of extreme rainfall that have led to significant flooding in
the past. The table below illustrates recent cases, and the driving factor that affected the region.

Table 1: Key recent flooding events in DRC.

Date Region

April 2025 South-East of DRC, in Kinshasa, the capital and
largest city in DRC.

January 2024 Ubangi River, a major tributary of the Congo River

October 2019 West part of the country, mainly Nord-Ubangi, Sud-

Ubangi, Mongala, Equateur, and Tshopo.

Impact

Overflow of the Ndjili River due to heavy rainfall have
affecting Kinshasa (Reliefweb, 2025)

Extreme rainfall since October 2023 caused the worst
flooding in the Congo Basin in nearly six decades
(Copernicus, 2024).

Heavy rains that 16 of the 26 provinces of the DRC,
especially in the west part of the country.
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River flooding exposure in the historical and future period

To evaluate the impact of river flooding at the country level, an analysis is carried out using the flood
extent and water depths from the European Joint Research Center (JRC) Floods Maps, which have a
100m resolution and are available under current baseline conditions. For future projections for these
hotspots, the multi-model climate change patterns from WRI's Aqueduct Flood Maps are derived and
used for projecting future changes to the present JRC Flood Maps.

River flooding for a 50-year return period event

In order to quantify the most exposed regions to
riverine flooding, we retrieve all the areas that A
have at least 0.5 meters of water both for the
historical period and 2050 under warming
climate scenarios RCP4.5 and RCP85. To
capture the impact of extreme events, we
considered in this report an event with a return
period of 50 years.

The Figure on the right side shows the river
flooding patterns in the country, based on the
historical flood map. The provinces that overlay
with the floodplains of the Congo river are the
ones most exposed. This includes provinces
such as Equateur, Tshopo, Kinshasa, and South
Kivu.

In Figure 44, we compared the flood extent Dore el ecttiony
between the 50-year return period event in the i |
historical period and by 2050 (under an RCP4.5). 01 15

The change in flood water extent show that, Figure 9. River flooding patterns in DRC.

Equateur, in the North-Western part of the

country, stands as the province that has the largest increase in flood extent comparing the historical
period (with 2,603 Km? more of flooding extent, expected by 2050). This is followed by the provinces of
Tshopo (+1,213 Km?) an Mai-Ndombe (in the north of Kinshasa, with 971 Km?).

In order to illustrate in more detail what is the expected impact that flood extent could have over the whole
region, we did an exposure assessment based on the location of population in the country. For that, we
used a gridded population information at 100 meters over the country and crossed it with the flood mask
in order to quantify what is the share of the population that would be located in flood-prone areas.

The results of the assessment, shown on Table , indicate that Equateur has both the largest area at risk
of flooding as well as the highest share of the population at risk (with 35% of the population located in
areas prone to at least 0.5m of water under a 50-year return period event).

In total numbers, there are ~800,000 people in Equateur located in areas potentially affected by river
flooding. The second most-exposed region is Kinshasa, with 22.6% of the population at risk. While the
percentage is lower than Equateur, it is the province with the highest exposure, with over 1.7M people
located in flood-prone areas.

Table 2: Top-10 provinces with the largest number of population located in flood-prone areas for a 2050 river flooding
map. Flood-prone areas are defined as areas with at least 0.5 meter of water. Data for future is provided for 2050
based on the RCP4.5.

Provinces Context Flood extent >0.5m water Population in flood-
50-year return period event prone areas (RCP4.5
- 2050
Area Population Historic 2050| RCP4.5 Difference # % of the
Km2 Km2 Km2 Km2 total
Equateur 102765.7 2.38M 28438.26 31041.62 2603.36 833,544 35%
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Kinshasa 10744.5 7.80M 380.0379 427.3953 47.3574 1.76M 23%

Tshopo 201911.2 3.50M 8845.339 10058.75 1213.411 479,664 14%
Mai-Ndombe 129657.4 1.70M 12335.44 13307.42 971.98 223,990 13%
Mongala 56630.12 2.29M 7299.528 8177.984 878.456 301,532 13%
Kongo-Central 54792.57 3M 2657.708 2995.13 337.422 378,610 13%
Tshuapa 133877 1.66M 9504.328 10464.62 960.292 186,622 11%
Sud-Ubangi 52551.71 2.99M 3919.184 4277.351 358.167 258,123 9%
Bas-Uele 150233.4 1.50M 4616.663 4793.332 176.669 107919 7%
Haut-Lomami 112110 8M 7057.323 7497.01 439.687 565,101 7%

The results of the analysis show that flooding in the DRC is expected to increase overall in the future,
given that all provinces will experience an increase in the flood water extent compared to the historical
period. In addition, the combination of river flooding data with population indicates that the most exposed
provides tend to concentrate around the central Congo Basin, driven by rivers like the Congo, Ndjili and
Kasaba. Based on the analysis of river flooding maps, provinces such as Equateur, Tshopo, Kinshasa, and
South Kivu stand out as recurring hotspots.

Agricultural and Food Security Exposure to Climate Hazards

Key findings:

Agriculture underpins the DRC's economy and rural livelihoods; it is overwhelmingly rain-fed and
smallholder-dominated, making the sector highly climate-sensitive. Women form a large share of the
workforce—especially in cassava, plantain/banana, beans, and groundnuts and in local food trade—but
face lower access to land, inputs, finance, and storage. Droughts and floods raise unpaid workloads and
damage household food stores, widening productivity gaps and underscoring the need for affordable
finance, storage, and climate-smart services.

Projected hazards—more very hot days, intense short-duration rainfall/flooding, and worsening
drought—manifest differently across key belts: the Katanga Plateau (hottest, driest; extremes >42 °C;
roughly +5 months of >35 °C days), the Kasai Triangle (peaks near 40 °C; +4 months of >35 °C days),
and the Kwilu Livestock & Western Cropland Belt (Kinshasa corridor; +~2.5 months of >35 °C days; ~80
mm/day cloudbursts), with persistent river-flood risk along the Kasai and Lualaba/L.uvua systems and
peri-urban floodplains.

Maize is most impacted (heat at flowering, storm lodging, high post-harvest/aflatoxin risk). Cassava is
comparatively resilient but vulnerable to waterlogging and viral diseases without clean seed systems.
Plantain/banana show moderate sensitivity to drought, saturated soils, and windthrow.
Groundnuts/beans face medium impacts from drought/heat and wet-season disease. In livestock, cattle
and pigs are more heat- and water-stress sensitive, while goats are relatively resilient and help buffer
smallholder incomes. Priority value chains for follow-on adaptation investment design are Cassava,
Plantain, and Maize.

Agriculture production exposed to climate change

The DRC, the second largest country in Africa with an area of 2.345 million km?, possesses immense
agricultural potential. Around 80 million hectares are considered arable, with 4 million suitable for
irrigation (Food and Agriculture Organization, 2022). The Democratic Republic of the Congo (DRC) has a
hydrographic network composed of various bodies of water (maritime, lacustrine, fluvial, and rivers) with
a total surface area estimated at 86,080 km? (Food and Agriculture Organization, 2022). The country
spans multiple agroecological zones, from humid equatorial forests to tropical savannas and highland

Rapid Climate Risk Assessment and Adaptation Investment Opportunity Mapping | DRC Agriculture & Food Systems 27



zones, providing diverse cropping and livestock production possibilities. Nearly 70% of the population lives
in rural areas and depends primarily on agricultural activities for their livelihoods (Ministére de
I'Agriculture, Péche et Elevage, 2009).

Historically, agriculture’s contribution to GDP was significant: 30% in 1985, 34% in 1990, 52% in 1995, and
49.5% in 2005 (Ministere de I'Agriculture, Péche et Elevage, 2009). However, over recent decades, the
sector has experienced a severe decline in performance due to years of underinvestment, inadequate
infrastructure, conflict, and an increasingly challenging climate. Domestic production now fails to meet
national food demand, leading to growing reliance on food imports and humanitarian assistance (World
Bank, 2023).

The DRC ranks among the most climate-vulnerable countries globally on the ND-GAIN index. Key hazards
include erratic rainfall, extended dry spells, and flooding, which disrupt planting calendars, reduce yields,
and exacerbate soil erosion. Rising temperatures and shifting precipitation patterns also drive pest and
disease outbreaks affecting both crops and livestock. With approximately 27.7 million people in DRC (24
percent of the population) are experiencing high acute food insecurity (IPC Phase 3 or above) between
January and June 2025 (IPC, 2025), and food expenditures accounting for 62.3% of total household
spending (Food and Agriculture Organization, 2018) building resilience in the agriculture sector is a
national priority.

Crop Production

Crop farming accounts for over 80% of agricultural GDP. Cassava is the main staple, produced nationwide
and forming the caloric backbone of most diets, followed by maize, rice, plantain, sweet potatoes, beans,
groundnuts, and millet. Cash crops include coffee, cocoa, palm oil, rubber, and cotton (Ministére de
I'Agriculture, 2022). Yields are generally low: cassava averages 810 t/ha, maize ~1.3 t/ha, and rice below
2 t/ha, well under regional averages (Feed the Future, 2025).

Traditional agriculture dominates, using manual tools and rainfed systems. Intercropping is the most
common system, with farmers often mixing banana, cassava, and maize or groundnut in the same plot.
Monoculture is rare except for commercial coffee, cocoa, tea, sugarcane, and cotton plantations. Slash-
and-burn shifting cultivation remains common, leading to deforestation and soil fertility decline.

Overall, climate variability is altering planting calendars and damaging crops: flooding in lowlands affects
rice, while prolonged dry spells depress yields of maize and beans. Pest pressures—such as cassava
mosaic disease, fall armyworm in maize, and rice blast—are increasing in frequency and intensity with
climate change (Food and Agriculture Organization, 2022) (Deputy Prime Minister's Office, Ministry of the
Environment and Sustainable Development, 2021).

Livestock

The livestock subsector contributes around 12-15% of agricultural GDP. Cattle, goats, sheep, pigs, and
poultry are predominant, with production overwhelmingly based on traditional breeds and minimal use of
improved genetics (Ministere de I'Agriculture, Péche et Elevage, 2009). Access to quality feed and
veterinary services is limited, particularly in remote areas.

Seasonal feed shortages are acute: in South Kivu, only ~23% of livestock farmers cultivate fodder crops,
while 71.8% report severe shortages during the dry season, exacerbated by droughts (Azine, P et al, 2025).
Disease outbreaks can cause major losses; for example, peste des petits ruminants (PPR) killed more
than 100,000 goats and sheep in Bandundu Province in 2012 (Food and Agriculture Organization, 2022).
Climate change is likely to worsen feed scarcity, heat stress, and disease incidence.

Fisheries

Fisheries (both inland and marine) represent a largely untapped resource, with potential yields of up to
700,000 tonnes per year, though current production is less than half that (Food and Agriculture
Organization, 2022). Inland fisheries dominate, notably in the Congo River Basin, Lake Tanganyika, Lake
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Albert, and Lake Edward. Fish is a vital protein source for many households, yet overfishing, habitat
degradation, and hydrological changes threaten sustainability. Climate change impacts include altered
spawning cycles, reduced water quality, and unpredictable flooding patterns (Deputy Prime Minister's
Office, Ministry of the Environment and Sustainable Development, 2021).

Gender considerations in agriculture

Women are responsible for 60—-70% of food production in the DRC (FAQ, 2021), especially in cassava,
plantain, and maize, where they dominate cultivation, processing, and trade. These crops are critical for
food security but also highly exposed to drought, floods, and pests, placing women at the centre of climate
risks.

Despite this central role, women have limited access to land, improved varieties, credit, and extension
services. Female-headed households tend to farm smaller plots with fewer resources, leaving them
especially vulnerable to shocks (UN Women., 2022). Women also shoulder disproportionate time burdens
in water and fuelwood collection, which reduce their ability to engage in income-generating activities.

Climate hazards exacerbate post-harvest losses, particularly in cassava and plantain, where women lack
access to improved storage and processing infrastructure. Flooding and insecurity also restrict women'’s
ability to reach markets, undermining household food security (World Bank, 2022).

Adaptation planning in the DRC should prioritise women'’s access to improved cassava varieties, disease
control, post-harvest processing, and collective finance. Scaling up women's cooperatives and savings
groups is a proven pathway to enhance both resilience and empowerment, in line with the country’s NDC
(Government of DRC., 2021).

Climate impact at key agriculture production zones
Major crop and livestock production areas
The analysis references five crop production areas, Albertine Rift Highlands, Kasai Triangle, Western

Cropland Belt, Northern Congo Basin Agricultural Belt, and the Katanga Plateau—and three livestock
hotspots, Albertine Rift Highlands (livestock), Haut-Uélé Pastoral Cluster, and the Kwilu Livestock Belt2.

2 The density of crop production is displayed in Figure 10, shown as the physical area of crops (in hectares) from the Spatial
Production Allocation Model 2017 (SPAM2017) dataset for Sub-Saharan Africa, produced by IFPRI and partners, at a spatial
resolution of approximately 10 km x 10 km near the Equator. This spatial dataset provides a national-scale picture of where cropland
is most intensively used, capturing patterns shaped by climate, soils, topography, and proximity to markets. It highlights the contrast
between areas of concentrated agricultural activity and vast tracts with sparse cultivation, reflecting both environmental constraints
and population distribution. From this mapping, several distinct zones of high-density production emerge, each situated within
different geographic and socio-economic contexts. For ease of reference, we have given these zones descriptive names, drawing
on their location, physiographic setting, and patterns visible in the spatial dataset. In addition to these main zones, there are also
smaller, isolated clusters of cropland typically associated with peri-urban farming around major settlements such as Kinshasa,
Lubumbashi, Kisangani (at the confluence of the Congo and Lomami rivers, Tshopo province) and Kindu (Maniema province), but
our focus here remains on the larger agricultural regions.

Building on the spatial patterns of cropland density, livestock distribution maps reveal complementary zones of animal production
that interact closely with cropping systems, together shaping agricultural livelihoods and ecosystem dynamics critical for integrated
climate vulnerability and adaptation assessments. The distribution of livestock across the Democratic Republic of the Congo is
shown in Error! Reference source not found., based on the Gridded Livestock of the World (GLW4) dataset for 2020 at 10 km spatial
resolution, produced by the FAO and partners. The dataset combines multiple species: cattle, chickens, pigs, goats, sheep, and
buffalo. It is expressed as density in terms of animal heads (count of individual animals) per square kilometre. This mapping reveals
pronounced regional contrasts, with wide areas showing very low livestock presence and a few distinct zones where densities are
considerably higher. From this national-scale view, three main regions of high livestock density emerge, each shaped by its own
combination of environmental conditions, land-use systems, and market connections. For ease of reference in the descriptions that
follow, we have given these zones descriptive names informed by their geographic location and the patterns visible in the dataset.
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Most of the agricultural activity concentrates in 5 key crop production areas and 3 livestock hotspots:

Albertine Rift Highlands — Cassava, beans, banana/plantain

The Kasai Triangle — Cassava, maize, groundnuts

The Western Cropland Belt — Cassava, groundnuts, maize, plantain
Northern Congo Basin Agricultural Belt — Cassava, oil palm, sugar cane
Katanga Plateau — Cassava, groundnuts, maize

CARC T S

o

Albertine Rift Highlands — Cattle, goats, pigs
Haut-Uélé Pastoral Cluster — Cattle, pigs, goats
Kwilu Livestock Belt — Cattle, goats, pigs

® N

*Key three crop commodities in order of production value (§) or number of heads (livestock)

Source: IFPRI-CGIAR, Spacial Production Allocation Model, Lobelia Analysis

Figure 10. Density of crop areas, in hectares per grid point (each grid point has approximately a 10x10 km resolution
near the equator. Data from the Spatial Production Allocation Model 2017 (SPAM2017).

The Kasai Triangle

The Kasai Triangle is a prominent agricultural hotspot in the south-central Democratic Republic of the
Congo, with dense cropland concentrated between the cities of Kananga, Tshikapa, and Mbuji-Mayi. The
area spans the provinces of Kasai, Kasai-Central, Kasai-Oriental, and extends eastward into Lomami,
forming one of the country’s most continuous zones of agricultural land use. The landscape is
predominantly a plateau, interspersed with river valleys and gentle hills, drained by tributaries of the Kasai
and Sankuru rivers. The region experiences a tropical wet-and-dry climate, with a marked rainy season
that sustains intensive cultivation and a pronounced dry period influencing planting cycles. Its central
location, relatively good transport connections to surrounding provinces, and combined agricultural
output make it a key belt in the DRC's cropland geography and a significant area for assessing climate
exposure risks. In order of importance by production value, the most important crop commodities are
cassava, maize and groundnuts.

Climate impacts to agriculture production in the Kasai Triangle. Rising temperatures (near 40 °C) and an
additional four months of very hot days will severely impact maize yields, as the crop is highly heat-
sensitive. Groundnuts are moderately vulnerable, with heat stress and rainfall variability reducing yields
and increasing aflatoxin risks. Cassava, while not immune, remains more tolerant to heat and drought,
making it the safest crop choice. Flooding near Kasai tributaries poses an added threat, damaging
cropland, disrupting storage, and weakening transport chains. Livestock may face pasture and water
shortages, while wetter conditions increase the risk of animal diseases.

Kwilu Livestock Belt

The Kwilu Livestock Belt overlaps partially with the Western Cropland Belt but is distinguished by higher
densities of livestock production, including cattle and small ruminants. This zone features mixed farming
systems where livestock plays a crucial complementary role to cropping activities, contributing to income
diversification and risk management. The environmental settings include a mix of savannah and forest
margins with accessible water resources, favoring relatively intensive livestock rearing compared to more
remote regions. The Kwilu Belt's livestock systems are integral to local food systems and emerging
market linkages, shaping rural economies within this transitional agro-ecological zone. In order of
importance by size (number of animals), the most important livestock commodities are chicken, goats
and pigs.

Rapid Climate Risk Assessment and Adaptation Investment Opportunity Mapping | DRC Agriculture & Food Systems 30



Climate impacts to agriculture production in the Kwilu Livestock Belt & Western Cropland Belt. This region
faces a mix of heat stress, extreme rainfall, drought, wind, and flooding. Maize is highly vulnerable, with
both heat extremes and heavy downpours causing major yield instability and soil erosion. Groundnuts
face similar challenges to those in the Kasai Triangle, with additional risks from unpredictable rainfall.
Cassava remains relatively resilient but is at risk of root damage in waterlogged soils. Plantain is highly
sensitive to both drought and waterlogging, and pest or disease pressures may increase. Livestock
production is threatened, particularly cattle, which are prone to heat stress and feed shortages. Goats,
however, are more climate-resilient and provide an important buffer for households. Pigs are particularly
vulnerable to rising heat, with reduced growth and reproductive performance.

Katanga Plateau

Located in the southeastern part of the Democratic Republic of the Congo, the Katanga Plateau contains
a series of scattered agricultural areas, appearing as clusters of high-density cropland across parts of
Haut-Katanga, Lualaba, Haut-Lomami, and Tanganyika provinces. These cultivated zones occur mainly
on the elevated plateaus and rolling terrain characteristic of the wider Katanga Plateau, where altitude
and relief influence local climatic and soil conditions. The region’s soils include nutrient-rich tropical types
and areas of deeply weathered ferralsols, and the plateau’s tropical climate is marked by wet and dry
seasons that shape agricultural cycles (USAID, 2015). The plateau’s altitude results in cooler
temperatures than surrounding lowlands. Lubumbashi, the principal urban and economic hub of the
region, provides key market access and transport links for surrounding rural areas, enhancing the
importance of these agricultural clusters within the provincial and national context. Together, the
scattered cropland pockets of the Katanga Plateau contribute significantly to regional output and form
an important area for evaluating climate exposure across varied landscapes. In order of importance by
production value, the most important crop commodities are cassava, groundnuts and maize.

Climate impacts to agriculture production in the Katanga Plateau. Extreme heat will be the dominant
challenge, with maximum temperatures exceeding 42 °C and the number of very hot days (>35 °C)
increasing by up to five months per year. This level of heat will heavily affect maize, which is extremely
sensitive during flowering and grain filling. Without heat-tolerant varieties, yields could collapse.
Groundnuts will also suffer from heat and erratic rainfall, with greater risk of poor pod filling and aflatoxin
contamination. Cassava is more resilient, remaining the most reliable staple even under heat and drought.
Livestock production will be pressured by reduced pasture and water availability, while strong winds may
damage tall crops like maize or plantain. River flooding in lowlands along the Lualaba and Luvua rivers
could cause additional crop and infrastructure losses.

Haut-Uélé Pastoral Cluster

The Haut-Uélé Pastoral Cluster is situated in the northeastern part of the country, marked by extensive
pastoral and agropastoral systems adapted to more arid and semi-arid conditions. This area is
characterized by larger herd sizes and mobility patterns typical of pastoralism, often crossing regional
borders to access grazing and water resources. Cattle, goats, and sheep dominate livestock production,
underpinning the socio-economic fabric of local communities. Unlike the integrated crop-livestock
systems of other zones, the Haut-Uélé cluster relies more heavily on pastoral resilience strategies, making
it a key livestock production area for meat and livelihood security in the country’s drier northeast. In order
of importance by size (number of animals), the most important livestock commodities are chicken, cattle
and goats.

Climate impacts to agriculture production in the Haut-Uélé Pastoral Cluster. The Haut-Uélé Pastoral Cluster
will be marked by intensifying heat stress. Current average temperatures of 38 °C are projected to rise
beyond 42 °C by 2050, under high-emission scenarios. Historical extremes already see up to two months
each year with very hot days, and these conditions are set to become more frequent and prolonged.
Drought severity (SPEI-12) will also worsen, with recurrent episodes reaching severe to extreme levels.
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These changes will strongly affect water availability, rangeland productivity, and livestock health,
challenging pastoralist livelihoods and food security.

Albertine Rift Highlands

Along the DRC's eastern border with Burundi, Rwanda, and Uganda, the Albertine Rift forms a continuous
highland agro-ecosystem across eastern Sud-Kivu, Nord-Kivu, Ituri, and Haut-Uele. As part of the western
branch of the East African Rift, the landscape combines volcanic massifs, steep escarpments, fertile
plateaus, deep valleys, and numerous lakes and rivers. Volcanic, mineral-rich soils, abundant year-round
rainfall, and a cooler tropical highland climate create highly favourable conditions for intensive agriculture,
making this one of the country’s most productive belts and a priority for climate-exposure assessment.
Cropping is dominated—by production value—by cassava, beans, banana, and plantain, supported by
dense smallholder mosaics alongside historically important estates and expanding intensive small-scale
cultivation. Interwoven with this cropland cluster is the Albertine Rift Livestock Corridor, where moderate—
high rainfall and fertile soils underpin mixed smallholder systems that integrate cattle, goats, and sheep
with crops to support household nutrition, income, and soil fertility (via manure). Proximity to local and
regional markets enables gradual intensification and trade linkages across borders. By herd/flock
numbers, the leading livestock commodities are chicken, goats, and cattle, highlighting the corridor’s role
in livelihoods while complementing the region’s diverse crop systems.

The Albertine Rift Livestock Corridor stretches along the western edge of the Albertine Rift Valley,
overlapping substantially with the Albertine Rift Cropland Cluster. This corridor benefits from favorable
highland agro-ecological conditions, including moderate to high rainfall and fertile volcanic soils.
Livestock production here is predominantly integrated with crop farming, involving smallholder mixed
systems where cattle, goats, and sheep contribute significantly to household nutrition, income, and soil
fertility through manure use. Despite the mostly small-scale nature of livestock holdings, this zone holds
strategic importance due to its proximity to key local and regional markets and the potential for
intensification. The corridor plays a vital role in sustaining livelihoods while complementing the region’s
diverse cropping systems. In order of importance by size (number of animals), the most important
livestock commaodities are chicken, goats and cattle.

Climate impacts to agriculture production in the Albertine Rift Highlands. The Albertine Rift Highlands are
projected to experience rising temperatures, with averages currently between 33 °C and 36 °C increasing
to localised maxima in the high 30s or even 40 °C. While agricultural areas here typically remain in less
affected highland zones, extreme heat will still exert pressure on crop and livestock systems. Rainfall
extremes are expected to intensify, with single-day totals rising by up to 26% (94 mmy/day in localised
areas), contributing to landslides and flooding in this mountainous terrain. Drought events (SPEI-12) will
also worsen, reaching severe to extreme levels, though higher rainfall zones in the west may mitigate
impacts somewhat. Wind remains highly variable and influenced by escarpments and topography, but no
major shifts are expected.

Northern Congo Basin Agricultural Belt

Spanning from Sud-Ubangi in the west, through the northern reaches of Mongala province, and extending
into southwestern Bas-Uele, this horizontal band constitutes a key agricultural zone within the northern
Congo Basin. The region lies predominantly within the vast equatorial rainforest biome but is
characterized by a mix of cropland, forest areas, and wetlands. The landscape is generally flat to gently
undulating, shaped by numerous tributaries feeding into the extensive Congo River system, which provide
fertile alluvial soils and support irrigation and moisture retention. The climate is equatorial humid, with
consistent high rainfall distributed throughout the year and warm temperatures that enable year-round
cultivation cycles. This belt covers provinces with relatively lower population densities compared to
southern and eastern DRC but remains agriculturally important due to its connectivity along river routes
and local market centres. The Northern Congo Basin Agricultural Belt represents a large-scale agricultural
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interface within the central-northern DRC, making it a significant area for assessing climate exposure risks
in forest—agriculture transition zones. In order of importance by production value, the most important
crop commodities are cassava, oil palm and sugar cane.

Climate impacts to agriculture production in the Northern Congo Basin Agricultural Belt. The Northern
Congo Basin Agricultural Belt will face significant heat stress, with average temperatures projected to rise
from 37-38 °C towards 40 °C. The number of very hot days (>35 °C) is expected to increase by two
months each year, placing additional strain on sensitive staple crops. Extreme precipitation is projected
to be among the largest nationally, with increases of up to 28% and localised peaks of 119 mm/day. This
will heighten flood and erosion risks across croplands. Droughts are also expected to intensify, typically
reaching severe levels despite the higher rainfall baseline. River flooding will remain a prominent hazard,
particularly along the Congo River and its tributaries, with the province of Mongala flagged as a hotspot

for recurrent inundation.

Table 3: Projected climate trends and impacted food value chains in DRC.

Projected climate trends

Food value chains impacted

Katanga Extreme heat will be most important in the Maize will be heavily stressed by extreme heat
Plateau Katanga Plateau, with extremes > 42°C. The (>42°C) and an additional 5 months of days >35°C
number of days >35°C will increase greatly, by up — this is likely to cause significant yield losses
to 5 months. unless heat-tolerant varieties are used.
Extreme precipitation is a major hazard, with Groundnuts will also be impacted by heat and the
values nearing 80 mm in a day in the valleys. The prevalence of dry conditions (annual rainfall <1000
biggest increase is projected for Tanganyka (over mm), though they can still perform under moderate
30%). drought if rainfall is well distributed. Pest and
disease risks may increase under more humid
Dry conditions are prevalent in the Katanga conditions.
Plateau, with the lowest annual rainfall (< 1000
mm), but no clear changes are projected. Cassava is relatively tolerant to both heat and
) drought, making it the most reliable staple here
Drought events (through SPEI12) will become despite overall harsher climatic conditions.
more severe.
Extreme wind is the largest here (> 20 m/s),
although it is relatively not the greatest hazard.
River flooding is an important hazard, particularly
along the Lualaba and Luvua rivers.
Kasai Extreme heat will also be important in the Kasai Maize will be highly impacted by the rise in extreme
Triangle Triangle, with temperatures near 40°C. The heat (near 40°C) and the projected 4-month
number of days above 35°C will increase by increase in days >35°C. Flowering and grain filling
around 4 months. are very heat-sensitive, so yields may fall sharply.
River flooding will be an important hazard in areas Groundnuts are moderately sensitive. Increased hot
near the Kasai tributaries. days and changes in rainfall distribution could
reduce pod filling and increase risks of aflatoxin
contamination.
Cassava is more resilient. While prolonged heat or
drought could reduce root size and quality, cassava
can withstand dry spells better than maize or
groundnuts.
Kwilu Extreme heat, with the number of days above 35°C = Maize again is most vulnerable, especially with up

Livestock = will increase by up to 2.5 months in the Kwilu and

Belt &
Western

inland parts of the Western Cropland Belt.

to 2.5 extra months above 35°C and heavy rainfall
events near Kinshasa (risk of crop loss, soil erosion,
flooding).
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Cropland
Belt

Extreme precipitation will be highest near Kinshasa
(western part of the Western Cropland Belt), with
values nearing 80 mm in a day.

Drought events (SPEI12) will become more severe
throughout, particularly in the Kwilu Livestock Belt
and central provinces.

Extreme wind will experience the largest change in
the Kwilu Livestock Belt, with increases of more
than 7%. River flooding will also remain an
important hazard, especially near the Kasai

Groundnuts will face similar heat and rainfall
challenges as in Kasai, with yield reductions likely
under hotter, wetter extremes.

Cassava remains relatively resilient, though
flooding in low-lying areas could damage roots.

Plantain requires consistent moisture and is
sensitive to drought but may also suffer from
waterlogging during extreme rainfall events. Pest
and disease risks may increase under more humid
conditions.

tributaries.
Cattle are sensitive to heat stress and drought. H

Increased severity of droughts and higher wind
stress could reduce pasture availability, lower milk
and meat productivity, and increase mortality in
extreme cases.

Goats are more climate-resilient: they tolerate heat L
better than cattle and can browse on shrubs and

crop residues when pastures are scarce, though

severe droughts will still reduce productivity.

Pigs are highly sensitive to heat stress, which H
reduces growth rates, reproduction, and survival in
hotter conditions. Without cooling and improved
housing, they may struggle in a warmer climate

Note: The Haut-Uélé Pastoral Cluster and the Albertine Rift Highlands represent some of the DRC's
important zones for cattle production, with relatively high livestock intensity compared to other parts of
the country. However, these regions were deprioritized in this analysis due to the compounding effect of
conflict and insecurity, which disproportionately undermines the viability of livestock systems.

Unlike crops, which can often be cultivated at household or community scale even under fragile
conditions, cattle systems require mobility, grazing access, veterinary services, and functioning markets.
Conflict directly disrupts all of these: grazing routes are cut off, herds are at risk of theft or forced
displacement, and veterinary and marketing infrastructure cannot operate reliably. This not only heightens
the vulnerability of pastoral households but also severely limits the feasibility of structuring bankable,
scalable adaptation interventions in these areas.

Priority value chains

Food value chains were prioritised by triangulating quantitative climate-risk evidence with policy relevance
and expert judgement. A long list of major crops and livestock was screened against: (i) agriculture-sector
development trends and market importance; (i) alignment with national agriculture and climate-resilience
policies; and (iii) climate-hazard and exposure mapping. Screening results were calibrated with inputs
from national experts and CGIAR/GCA specialists to test feasibility and implementation potential, yielding
a short list of priority chains for adaptation design.

Across the Katanga Plateau, Kasai Triangle, and the Kwilu Livestock Belt & Western Cropland Belt, climate
conditions are projected to become hotter and more volatile. Very hot days (>35 °C) are expected to
increase by roughly five months in Katanga, four months in Kasai, and about two and a half months in
Kwilu/Western Cropland, with peak temperatures exceeding 42 °C in Katanga and nearing 40 °C in Kasai.
Extreme precipitation remains a widespread hazard, with single-day totals around 80 mm near Kinshasa
and in Katanga’s valleys, and the largest increases (>30%) projected for Tanganyika. Although Katanga
records the lowest annual rainfall (<1,000 mm), drought severity (SPEI-12) is expected to intensify across
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regions. River flooding will continue to threaten areas along the Kasai tributaries (Kwilu/Western
Cropland) and the Lualaba/Luvua system (Katanga), while the Kwilu Livestock Belt shows the largest
projected increase in extreme winds (>7%).

Within this context, the most climate-sensitive staple is maize: prolonged hot spells around flowering,
storm-related lodging, and humid harvest periods that elevate aflatoxin risk point to significant yield and
quality losses without adaptation. Cassava remains the most reliable food-security buffer because of its
heat and drought tolerance, though root damage can occur under waterlogging and viral diseases require
wider deployment of resistant varieties and clean planting material. Plantain (and cooking bananas)
shows moderate sensitivity, needing steady moisture and facing losses from drought, waterlogging, and
windthrow—particularly in valley bottoms and the Kwilu/Western Cropland zone. Livestock exposure adds
further pressure on food access in hot, flood-prone areas, but goats remain comparatively resilient for
smallholders.

National policy and strategy documents converge on a coherent set of agricultural priorities that blend
food-security staples—cassava, maize, rice, banana/plantain, beans—with high-value export crops such
as coffee, cocoa, palm oil, cotton, sugarcane, tea, and soy, alongside livestock products (beef, dairy, goat,
poultry) and fisheries/aquaculture. Several policies also highlight beans and groundnuts as important
complementary staples. Across these frameworks, consistent themes include productivity gains,
stronger processing capacity, improved market access, and climate-resilient practices, with growing
attention to horticulture.

The DRC's priority value chains - cassava, plantain and maize- are gendered. Women dominate cassava
and plantain but men dominate commercial maize. Gender-responsive adaptation should target women's
access to improved cassava varieties, processing facilities, and collective finance. Scaling women'’s
cooperatives in processing and trade can reduce losses and improve resilience.

Given the climate signals and policy alignment, the priority food value chains for near-term analysis and
investment in the DRC are cassava, plantain, and maize. These three together balance food security,
affordability, and resilience, while targeting the most consequential climate risks.

Table 4: Key socio-economic considerations in prioritising food value chains.

Commodity | Food Security Affordability Resilience Other considerations
Contribution

Cassava Primary staple; Low-cost vs Drought-tolerant; Virus risks (mosaic/brown streak);
~65-70% rely on rice/wheat; grows on performs in poor soils scale resistant varieties (IITA)
cassava (FAO) marginal land (FAO) (CGIAR)

Maize 2nd staple; key in Affordable calorie but = Short cycle; drought- Post-harvest losses & pests; rainfall
urban diets (FAO) | price-volatile; storage | tolerant varieties dependent (CIMMYT)

raises costs (WFP) promoted (CIMMYT)

Rice Urban preference; = Import-linked prices; Requires Weak seed systems & milling; low
not nationally costlier than cassava | irrigation/lowlands; adoption of improved practices (FAO)
dominant; DRC (World Bank) limited infrastructure
produces only 10- (World Bank)

15% of its rice
needs, heavy
import reliance
(FAO)

Plantainand = Key carbohydrate | Locally produced; Perennial; year-round Disease pressure (FAO); need clean

cooking in eastern DRC; affordable in production (FAQ) planting material (CGIAR)

banana important calorie producing zones

source (FAO)

(FAO)
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Palm Qil Edible oil for diets;
fats & calories, not

staple (FAO)

Coffee Cash crop; limited
direct calorie role

(FAO)

Protein &
micronutrients;
low per-capita
supply (FAO)

Livestock

Fisheries/ Key
animal-protein
source from

inland capture

aquaculture

Prices influenced by
global markets (World
Bank)

Household income
source rather than
staple food (World
Bank)

Meat relatively
expensive vs staples
(WFP)

Affordable near
rivers/lakes; pricier in
cities due to transport
limits (FAO)

Sensitive to extreme
rainfall/flooding in
some zones (UNFCCC)

Climate/pest sensitive;
altitude-dependent
(CGIAR)

Heat/disease risks;
grazing & water limits
(UNFCCC)

Sensitive to
hydrological variability
& overfishing;
management needed

Smallholder processing/logistics
bottlenecks (FAO)

Quality, processing & conflict-area
constraints (World Bank)

Insecurity & transhumance conflicts
(WFP)

High post-harvest losses; limited cold
chain; aquaculture underdeveloped
(FAO)

fisheries (FAO) (UNFCCC)

Table 5: Summary of agriculture related priorities in the national policies and strategies.

Plan National D'investissement Agricole en RDC (PNIA) 2014-2020)_ aims to achieve annual agricultural growth above 6%, reduce
poverty, improve food and nutrition security, and create sustainable jobs and incomes. It prioritizes key value chains, including
staple crops such as cassava, maize, rice, and plantain; cash crops like coffee, cocoa, and palm oil; diversified livestock
production (cattle, goats, poultry, pigs); and fisheries and aquaculture. The plan also promotes the development of Agricultural
Enterprise Poles (PEA) to strengthen agri-business, enhance access to credit, and secure land tenure. In addition to value chain
promotion, it emphasizes strengthening research and extension services, improving governance and institutional capacity,
advancing gender equality in agriculture, and promoting climate-resilient practices such as agroforestry and sustainable soil
management.

Agriculture is identified as a strategic pillar in the Democratic Republic of the Congo's Plan National Stratégique de
Développement 2024-2028 (PNSD), both for economic diversification and food security. The plan prioritizes strengthening high-
potential value chains to boost productivity, create jobs, and reduce reliance on food imports. Key priority value chains include
staple crops such as cassava, maize, rice, and plantain; cash crops including coffee, cocoa, and palm oil; as well as livestock
(cattle, goats, and poultry) and fisheries/aquaculture. Strategic interventions target the modernization and mechanization of
production systems, development of rural infrastructure for storage, processing, and market access, and the adoption of climate-
resilient practices. The PNSD also emphasizes improving research and extension services, enhancing access to agricultural
finance, securing land tenure, and integrating producers into competitive, well-structured value chains to ensure sustainable
growth in the sector.

Pacte pour I'alimentation et I'agriculture aims to achieve a rapid structural transformation of the agricultural sector by increasing
productivity, improving rural infrastructure, and strengthening governance along value chains. Targeting 4.91 million farming
households over ten vyears, it prioritizes cassava, maize, rice, palm oil, legumes (soybean, groundnut, beans), and
fisheries/aquaculture. The plan seeks to expand cultivated areas, introduce improved seed systems, develop agro-industrial
hubs, and enhance farmer skills—especially among women and youth—through modern, climate-resilient practices. With an
estimated investment of USD 6.6 billion, the Pact’s three implementation phases will focus on boosting yields, connecting
production zones to markets, and promoting public-private partnerships to reduce import dependence, ensure food security, and
foster inclusive rural economic growth.

Programme « Agenda de la Transformation Agricole » (ATA-RDC), launched under President Félix-Antoine Tshisekedi and
implemented by the Ministry of Agriculture with technical assistance from the International Institute of Tropical Agriculture (IITA)
and the African Agricultural Leadership Institute (AALI), focuses on six strategic priorities: developing key agricultural value
chains (maize, cassava, rice, soybeans, beans, and palm oil, with spillovers into aquaculture, poultry, and livestock — pigs, goats
and cattle); promoting agriculture as a business; revitalizing the seed sector through partnerships with INERA, ITA, and private
multipliers; establishing production sites for agricultural tools and mechanization equipment; deploying agricultural extension
services for field support; and restructuring the agricultural portfolio with development partners to optimize financing and
accelerate sector transformation.

Note de Politique Agricole prioritises the commodities within the broader aim of achieving food sovereignty while leveraging
high-potential cash crops for export revenue. This policy emphasizes staple crops (Cassava, maize, rice, plantain/banana, beans,
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sweet potato, and groundnuts), cash crops (coffee, cocoa, oil palm, rubber, and cotton), livestock products (beef, poultry, dairy),
and fisheries (freshwater and riverine fish).

The Politique Agricole Durable highlights the need for integrated support across the agricultural value chain, from inputs to
markets, while promoting climate-resilient practices and agro-processing. It outlines value chains with potential for sustainable
intensification, including staple foods such as cassava, maize, rice, and banana/plantain; cash crops like coffee, cocoa, cotton,
palm oil, sugarcane, and tea; emerging value chains such as soy and horticulture (vegetables and fruits); livestock including beef,
dairy, and small ruminants; and aquaculture and fisheries as supplementary protein sources.

The National Adaptation Plan (DRC NAP) frames priority value chains through a climate resilience lens, identifying cassava,
maize, rice, banana/plantain, coffee, cocoa, palm oil, and beans as the most climate-vulnerable yet critical for food security. It
calls for targeted adaptation actions in livestock, especially beef and dairy, and in fisheries, given risks from feed shortages, water
stress, and diseases. It also notes that export commodities such as coffee, cocoa, and palm oil require climate-proofing to
maintain competitiveness in global markets.

The Programme de Gestion Durable de I'Agriculture et de I'Elevage (PGDAE) identifies 15 priority agricultural commodities for
development, chosen for their contributions to food security, export potential, domestic demand, and rural livelihoods. These
include banana, cocoa, coffee, rubber, cotton, vegetable oils (palm, groundnut, soybean, sunflower), wool, milk and dairy products,
maize, rice, soy, sugar, tobacco, tea, and beef. The plan also details value chain bottlenecks for each commodity, such as low
yields, weak processing capacity, limited market access, and vulnerability to climate hazards.

Climate Adaptation Solutions

Key findings:

Agriculture in the Democratic Republic of Congo (DRC) sits at the frontline of climate vulnerability, with
food and livestock systems increasingly shaped by rising temperatures, recurrent droughts, more
intense rainfall and flooding, and growing pest and disease pressures. These hazards directly undermine
the country’s strategic value chains: maize, the national staple, faces yield losses from heat stress and
aflatoxin contamination after heavy rains; cassava and plantain, essential for food security, are exposed
to pests and diseases that intensify under shifting rainfall and temperature; and cattle systems suffer
productivity declines and mortality under worsening heat and water stress. Women, who play central
roles in cassava production, post-harvest handling, and household food management, are
disproportionately affected, amplifying both food security and gender equity risks. Together, these
pressures highlight the urgent need for targeted, scalable adaptation measures that both reduce
exposure and build resilience in DRC's most critical agricultural systems.

The analysis identifies four priority solutions where adaptation need and commercial readiness
converge: biological pest control for aflatoxin, solar drying systems, disease-resistant cassava and
plantain varieties, and hermetic storage technologies. Each of these interventions is technically proven,
commercially viable, and aligned with gender-responsive pathways, offering clear business cases for
adoption. They directly tackle DRC's most acute climate risks — food safety, post-harvest losses, crop
disease, and livestock feed insecurity, while providing models that financial institutions, cooperatives,
and SMEs can scale. For GCA, these solutions represent actionable, investable entry points to mobilize
private capital, expand access to climate adaptation technologies, and foster resilient agri-food systems
in one of Africa’'s most climate-exposed contexts.

Adaptation Needs, Themes, and Prioritization of Solutions
Adaptation Needs in DRC’s Climate Value Chain

The Democratic Republic of Congo's (DRC) agricultural system stands at a critical juncture, facing a
complex array of challenges driven by climate change. A detailed hazard analysis reveals a country
increasingly contending with a range of escalating extremes, including extreme heat, drought, wind,
extreme rainfall, and river flooding. These perils are not isolated; they converge to create an acute need
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for adaptation, as they directly threaten the productivity, stability, and long-term viability of the nation's
vital food and livestock systems.

The impact of these climatic shifts is most profoundly felt within the DRC's priority value chains. For
instance, Maize, the country’s foundational staple, is highly vulnerable to reduced yields from both heat
stress during critical growth stages and prolonged periods of drought. Furthermore, the increased
moisture from intense rainfall events creates ideal conditions for aflatoxin contamination after harvest,
compromising food safety and market value. Similarly, Cassava and Plantain, other dietary mainstays,
face heightened susceptibility to pest infestations and crop diseases, which are exacerbated by changes
in temperature and precipitation patterns. For the Cattle livestock sector, the combination of extreme heat
and diminished water resources leads to severe heat stress, reduced productivity, and, in some cases,
increased animal mortality, posing a direct threat to pastoral livelihoods and national food security.

Effectively addressing these challenges requires a strategic shift towards solutions that are not only
technologically sound but also demonstrably commercially ready and economically viable. The focus is
to identify and champion solutions that operate at the critical intersection of climate risks and priority
value chains, offering a compelling business case for investment and a clear pathway toward sustainable,
large-scale impact. This approach ensures that adaptation efforts are not merely theoretical but are
practically adoptable by farmers and can be supported by market mechanisms, thereby translating into
tangible economic benefits and building robust, long-term resilience across the entire agricultural sector..

Adaptation Themes for DRC

The acute and diverse climate risks facing the DRC's priority agricultural value chains necessitate a
strategic, multi-faceted approach to adaptation. A deep dive into the country's unique challenges has
enabled the identification of four critical adaptation themes. These themes are not just abstract concepts;
they represent targeted pathways for intervention, each specifically designed to address a critical
intersection of climate need, commercial readiness, and the imperative for gender inclusion. This
approach recognizes that for adaptation solutions to be truly effective and scalable, they must not only
mitigate climate-related threats but also offer a clear business case for investment and empower the
most vulnerable populations. By focusing on solutions that are both technically sound and commercially
viable, these themes lay the groundwork for building resilient agricultural systems that can deliver tangible
economic benefits and enhance food security for all.
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Figure 11. Priority adaptation themes in the DRC.

e Pest and Disease Management is a direct response to climate-driven threats to crop health. As
rising temperatures and shifting rainfall patterns create favorable conditions for pests and
pathogens, solutions within this theme—like biological controls for aflatoxin—become essential.
These interventions offer a commercially viable way to protect the integrity of key value chains
such as maize and cassava, thereby safeguarding farmer income. They also carry a strong
gender inclusion component, as women, who are often central to post-harvest handling and food
preparation, are directly impacted by food safety issues.

e Processing & Value Addition addresses the vulnerability of post-harvest activities to extreme
weather events. Solutions like solar drying systems directly counter losses caused by
unpredictable rainfall and humidity. These technologies are often commercially ready and can be
implemented at a community level, turning a climate threat into an opportunity for economic gain.
As post-harvest processing is often a women-led activity, these solutions enhance their
productivity and control over the value chain.

e Seed Systems tackles the foundational issue of crop resilience at the genetic level. As climate
risks like drought and disease become more pronounced, providing farmers with disease-
resistant or tolerant crop varieties is a fundamental adaptation strategy. This theme focuses on
solutions that are technically mature and align with national policies, offering a commercially
viable pathway to secure consistent yields. By ensuring the reliability of staple crops like cassava
and plantain, these solutions also directly protect the livelihoods and food security of women
farmers.

e Storage & Cold Chain Systems is a critical theme for mitigating post-harvest losses exacerbated
by extreme heat and rainfall. Solutions such as hermetic storage bags offer a simple yet effective
way to protect harvested crops from pests and moisture. These systems are commercially ready,
require minimal investment, and provide a clear return by preserving the value of the harvest. For
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women, who often manage household food supplies, these solutions provide greater food
security and economic control.

While other critical themes, such as Digital Advisory and Early Warning Systems, were considered, the
unique context of the DRC's agricultural sector led to the prioritization of the four identified themes. The
selected themes focus on addressing fundamental, on-the-ground challenges related to crop production,
post-harvest handling, and food safety, which have the most immediate and direct impact on farmer
livelihoods and food security. The chosen solutions are tangible, commercially ready, and directly improve
the productivity and resilience of the priority value chains, serving as a foundational and high-impact entry
point for broader adaptation efforts in the country.

Climate Smart Agriculture Practice vs Products and Service Based Adaptation Solutions

While a broad range of agricultural practices fall under the umbrella of Climate-Smart Agriculture (CSA),
this project prioritizes products and service-based adaptation solutions in the context of the Democratic
Republic of Congo (DRC). This strategic focus is driven by the need for interventions that are not only
effective but also commercially ready, scalable, and directly tied to private sector investment.

Traditional CSA practices, such as conservation agriculture and agroforestry, are undeniably crucial for
building long-term resilience. However, their adoption often requires extensive behavioral change,
continuous training, and can face slow uptake due to the perception of risk among smallholder farmers
and a reliance on often-strained government extension services. Their benefits, while significant, may not
be immediately tangible or easily monetized, which can be a barrier for farmers seeking a quick return on
investment.

Conversely, the solutions prioritized in this analysis—such as biological pest control, solar drying systems,
disease-resistant seeds, and hermetic storage bags—are distinct for several key reasons:

1. Commercial Viability and Clear ROI: Each solution is a tangible product or service with a direct,
measurable impact on a specific climate-related challenge. A farmer who invests in hermetic
storage bags can see a quantifiable reduction in post-harvest losses, making the financial case
for adoption immediate and compelling.

2. Market-Led Scalability: These are not just best practices; they are marketable goods and services
that can be distributed and sold through existing commercial channels. This approach reduces
the reliance on public-sector programs and allows for faster, more widespread scaling through
the private sector.

3. Attractiveness for Lending: Because these solutions have a clear business case and a strong
return on investment, they are more attractive to microfinance institutions and other lenders.
Providing loans for a concrete product like solar dryers is a lower-risk proposition for a financial
institution than a loan for a more abstract change in farming practice.

4. Targeted Impact: The selected solutions directly address the most pressing, high-impact climate
risks identified in the DRC's priority value chains. They are not a general approach but a targeted
intervention to mitigate specific vulnerabilities, such as aflatoxin contamination in maize or post-
harvest spoilage of cassava due to extreme rainfall.

In summary, while CSA as a concept provides the foundational principles for resilience, a deliberate focus
on commercially-viable products and services is essential for this project in the DRC. This approach offers
a clear and pragmatic pathway to deploy capital effectively, build durable resilience, and generate tangible
economic benefits for farmers, all while fostering a self-sustaining market for climate adaptation.
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Prioritization of Adaptation Solutions

With the DRC'’s adaptation needs and thematic priorities established, the next step was to identify specific
product- and service-based solutions that are both responsive to the country’s climate risks and
investable from a financial institution’s perspective. From the long list of over 50 candidate solutions, we
applied a multi-criteria assessment (MCA) that evaluated each option against a set of dimensions:
technical maturity and delivery readiness, borrower fit (smallholder farmers, cooperatives, agri-SMEs, and
women), gender responsiveness, productivity and livelihood impact, and alignment with national policy
and institutional priorities. This scoring process was supported by expert validation and grounded in the
DRC's hazard-value chain context, ensuring that the solutions most relevant to Maize, Cassava, Plantain,
and Cattle rose to the top.

The analysis revealed that not all interventions with strong agronomic benefits could be translated into
bankable opportunities. Solutions like conservation tillage or agroforestry remain vital for long-term
resilience but do not generate discrete, financeable cashflows that banks can underwrite. By contrast,
tangible products and services with clear payback horizons—such as storage infrastructure, irrigation
technologies, or digital platforms—demonstrated the strongest potential to deliver resilience benefits at
scale while also attracting private finance.

In this way, the prioritization balanced adaptation need with commercial readiness, aligning GCA's
mandate of mobilizing capital through banks and MFIs with the DRC's most pressing food system
vulnerabilities.

Through this process, four solutions emerged as priority candidates for the DRC:

e Biological pest control for Aflatoxin: This solution uses a naturally occurring biological agent to
outcompete and prevent the growth of the fungi that cause aflatoxin. This helps to protect the
maize and other crops from contamination, ensuring food safety and improving market value.

e Solar drying systems: These systems use solar energy to quickly and uniformly reduce the
moisture in crops. This process prevents spoilage, extends the shelf life of produce, and allows
for the creation of new value-added products.

e Disease-resistant or tolerant varieties for Plantain and Cassava: These are specific plant varieties
that have been bred to withstand common diseases and pests. By planting these, farmers can
protect their crops from major threats, leading to more stable and higher yields.

e Hermetic Storage systems: This technology involves using airtight storage bags or silos to create
an oxygen-free environment for stored grains. This method effectively kills pests and prevents
mold and aflatoxin contamination, significantly reducing post-harvest losses.

Together, these four solutions represent the intersection of the DRC’'s most urgent climate risks, the
vulnerabilities of its priority value chains, and the requirements of financial institutions seeking investable
opportunities. They are not exhaustive of all possible interventions, but they capture where the DRC's
adaptation need and commercial readiness most strongly converge.

The following section explores each solution in greater depth, outlining its relevance, evidence of
commercialization, gender lens, and areas for further testing in subsequent project phases.

Deep Dive on Priority Solutions

1. Biological pest control for Aflatoxin
Adaptation Challenge

The Democratic Republic of the Congo (DRC) faces a significant threat to its food security from aflatoxin,
a toxic compound produced by certain fungi. This risk is amplified by the country's climate, where high
humidity and intense rainfall—exacerbated by climate change—create ideal conditions for mold growth,
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particularly after harvest. This leads to substantial post-harvest losses, as contaminated crops cannot be
safely consumed or sold. The problem is particularly acute for maize, the nation's primary staple, and
poses a major barrier to both local consumption and participation in regional markets. The economic
losses from rejected crops can destabilize livelihoods,

Relevance to Value Chains

This solution is a direct and targeted intervention for the DRC's most important value chains, namely
Maize and Cattle livestock. For maize, biological control agents prevent the growth of toxin-producing
fungi, thereby preserving the quality and safety of the grain. This ensures a more reliable food supply and
secures income for farmers. The benefits extend to the cattle value chain, as maize is a key component
of animal feed. By reducing aflatoxin contamination in feed, the solution protects livestock health and the
safety of animal products, reinforcing the entire food system.

Technical Maturity & Local Delivery Readiness

The technology behind biological pest control for aflatoxin is highly mature and has been successfully
deployed in various African countries. Products like Aflasafe have a proven track record of effectiveness.
The key to successful implementation in the DRC will be strengthening the local delivery ecosystem. This
includes establishing local production facilities to ensure a consistent supply, building robust distribution
networks that can reach remote farming communities, and providing extensive training to farmers and
agricultural extension agents on proper application methods. Targeted investment in these areas is
crucial for scaling the solution.

Productivity Increase

The primary benefit of this solution is the profound reduction of post-harvest losses and quality
downgrades caused by aflatoxin. By preventing contamination, it ensures that a greater proportion of the
harvested crop remains safe and marketable. This translates into a direct increase in the usable yield and,
consequently, the market value of the crop. For farmers, this means a more secure income and a more
reliable food supply. The economic impact is significant, as it protects against the complete write-off of
entire harvests that might otherwise be rejected by buyers or deemed unsafe for consumption. This
preservation of value directly enhances the productivity and profitability of the agricultural system.

Gender Inclusion

Women are at the forefront of post-harvest activities, including handling, sorting, drying, and storage. This
central role means they are disproportionately exposed to the health risks of aflatoxin and the economic
consequences of spoiled harvests. Biological pest control provides a safe, non-toxic alternative to
chemical pesticides, reducing health hazards and empowering women by protecting the value of the
crops they manage. The simplicity of the application process also makes it an accessible and easily
adoptable tool for female farmers, reinforcing their role as critical food system actors and increasing their
economic autonomy.

Relevance to Borrowers

This solution presents a clear and compelling business case for a diverse range of borrowers. Smallholder
farmers can access micro-loans to purchase the product, with a clear and rapid return on investment
from reduced post-harvest losses and a higher price for their crops. Agri-SMEs and cooperatives can act
as distributors, aggregators, or processors, building a profitable business around the supply and trade of
aflatoxin-free grain. The quantifiable benefits—in terms of improved quality, reduced losses, and increased
income—make this an ideal solution for financial institutions to underwrite.

Policy Alignment & Institutional Traction

Biological pest control for aflatoxin is well-aligned with key national and regional policy priorities, including
food safety regulations, agricultural development strategies, and climate adaptation plans. The solution
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has strong institutional backing from international research organizations like the International Institute
of Tropical Agriculture (IITA) and development partners such as the World Food Programme. This broad
institutional support provides a solid foundation for scaling and ensures that the solution will benefit from
ongoing research, public awareness campaigns, and policy advocacy, making it a reliable and attractive
investment.

Why This Solution Stands Out

Biological pest control for aflatoxin is a standout adaptation solution because it directly addresses a
critical and often overlooked vulnerability in the DRC'’s food system. It is a technically proven, high-impact
intervention that offers a strong return on investment for farmers and a clear business case for financial
institutions. By tackling both food safety and food security simultaneously, it offers a holistic approach to
resilience. Its scalability and gender-inclusive design make it a priority for GCA's efforts to mobilize private
capital for climate adaptation.

2. Solar Drying Systems
Adaptation Challenge

The DRC's agricultural sector, heavily reliant on subsistence farming, struggles with high post-harvest
losses, particularly for perishable crops. Traditional sun-drying methods are highly vulnerable to the
country’s frequent rainfalls and high humidity, which can lead to rapid spoilage, mold growth, and a
significant degradation of crop quality. This not only diminishes the value of the harvest but also creates
a major food security challenge, as a large portion of the food produced never makes it to the market or
table. This vulnerability is set to worsen as climate change intensifies rainfall and extreme weather
events..

Relevance to Value Chains

Solar drying systems are a cross-cutting solution that impacts multiple priority value chains, including
Maize, Cassava, and Plantain.

e Maize: Solar dryers provide a reliable way to reduce moisture content after harvest, which is
critical for preventing the formation of aflatoxin and other molds. This improves storability and
allows farmers to sell their grain at a higher price.

e Cassava: Drying the cassava root is a crucial step in processing it into flour or chips, which
extends its shelf life from days to months. This reduces post-harvest waste and allows for the
creation of stable, value-added products that can be sold year-round.

e Plantain: Similar to cassava, solar drying transforms highly perishable plantains into shelf-stable
products, such as dried chips or flour, opening up new market opportunities and providing a
reliable income stream.

Technical Maturity & Local Delivery Readiness

The technology is technically mature, with a wide range of designs and scales available, from small,
portable tent dryers to larger, cabinet-style systems. The key to local delivery readiness lies in building a
robust ecosystem for local fabrication and maintenance. This includes training local artisans and
technicians in the construction of these dryers and establishing a supply chain for materials. By promoting
local manufacturing, the solution becomes more accessible and scalable, reducing reliance on imported
goods and creating local jobs (UNEP, 2019). The use of inexpensive, locally available materials is crucial
to making the technology affordable for the average smallholder farmer.

Productivity Increase

By enabling safe and uniform moisture reduction, solar dryers directly curb both quantitative and quality
losses, stabilizing yields and prices. For crops like cassava and plantain, drying captures value that would
otherwise be lost to spoilage, creating new income streams from shelf-stable products. For maize, the
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ability to reach safe moisture levels prevents aflatoxin-driven write-offs and market rejections, ensuring a
higher proportion of the harvest is usable and can be sold at a premium.

Gender Inclusion

In many rural households in the DRC, women are the primary managers of post-harvest activities. Solar
dryers significantly reduce the time and physical labor associated with traditional drying methods, which
often involve spreading crops on the ground and constantly monitoring them. By making this process
more efficient, the technology frees up women's time, allowing them to engage in other income-
generating activities or household tasks. Furthermore, the ability to process crops into value-added
products creates new entrepreneurial opportunities for women.

Relevance to Borrowers

Solar drying systems are a tangible and financeable asset. For smallholder farmers and women'’s groups,
the technology can be acquired through group loans or community-based financing models. For agri-
SMEs, investing in larger-scale solar drying facilities can be a profitable business venture, allowing them
to provide a service to local farmers or process their own crops more efficiently. The clear return on
investment—from reduced losses and increased revenues—makes these systems highly attractive to
lenders.

Policy Alignment & Institutional Traction

This solution aligns with national policies on post-harvest loss reduction, food security, and rural
electrification. The DRC's commitment to clean energy and productive-use-of-energy (PUE) initiatives
provides a supportive policy environment for solar technologies. International organizations and
development partners are actively supporting the deployment of solar dryers, which provides a strong
institutional framework for scaling the solution and attracting further investment.

Why This Solution Stands Out

Solar drying directly tackles a climate-sensitive vulnerability, the safe reduction of moisture in crops during
wet and humid harvest conditions. It is a proven technology that converts climate risk into resilient, value-
added income streams. It offers a clear business case for finance and strong benefits for gender inclusion,
making it a key solution for mobilizing private capital in the DRC's agricultural sector.

3. Disease-resistant or Tolerant Varieties for Plantain and Cassava
Adaptation Challenge

The Democratic Republic of the Congo's food system is heavily dependent on Plantain and Cassava,
which are vulnerable to climate-driven disease and pest outbreaks. These threats, including Cassava
Mosaic Disease (CMD) and Cassava Brown Streak Disease (CBSD), can decimate entire fields, leading to
significant yield reductions and food shortages (Jeremiah, Ndyetabula, & & Mulimbi, 2021). The lack of
resilience in traditional crop varieties poses an existential threat to the livelihoods of millions of
smallholder farmers and the stability of the national food supply. Developing and distributing varieties
that can withstand these pressures is an urgent adaptation priority. A study found that in eastern DRC,
CBSD is now present in provinces covering 321,000 km?, representing a major expansion of the epidemic
since 2012 (Jeremiah, Ndyetabula, & & Mulimbi, 2021).

Relevance to Value Chains

This solution is a foundational intervention for the DRC's most critical value chains: Plantain and Cassava.
By introducing disease-resistant varieties, it directly tackles the primary biological threat to these crops.
This ensures more stable yields, reduces the need for expensive and often harmful pesticides, and
provides a more reliable food source for local consumption and markets. The improved resilience of these
crops strengthens the entire food system, from the farm level to national food security.
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Technical Maturity & Local Delivery Readiness

Developing and deploying new crop varieties is a technically mature process with a long history of
success. International and national agricultural research centres have dedicated decades to breeding
resilient crops. The International Institute of Tropical Agriculture (IITA) has worked in the DRC to release
new, farmer-preferred cassava varieties with triple resistance to major diseases like CMD, Cassava Root
Necrosis Disease (CRND), and CBSD (IITA, 2022). The key challenge in the DRC is to bridge the gap
between research and the farm. This requires strengthening the local seed systems, which includes
establishing a network of "agri-multipliers" to produce high-quality planting materials and creating efficient
distribution channels to ensure that these seeds reach the hands of smallholder farmers, particularly in
remote areas (Casinga, Mburugu, Mutiga, & Mbabu, 2021).

Productivity Increase

The core benefit of this solution is a direct increase in yield and yield stability. By resisting disease and
pests, these varieties protect crops from the primary biological threats that cause significant losses. This
not only boosts the quantity of harvest but also makes it more predictable, reducing the risk of a total crop
failure for farmers. This predictability is vital for food security and allows farmers to better plan for the
season and subsequent sales.

Gender Inclusion

Women are often the primary cultivators and managers of staple food crops like plantain and cassava.
By providing them with access to disease-resistant varieties, this solution directly reduces their risk of
crop failure, which can be devastating for their livelihoods and families. It also lessens their labor burden
by reducing the time and effort needed to manage diseased plants. Ensuring that women have equitable
access to these improved seed systems is essential for achieving broad adoption and maximizing the
benefits of the technology.

Relevance to Borrowers

This solution is highly compatible with microfinance and agri-finance models. Smallholder farmers can
take out loans to purchase the more expensive, but ultimately more profitable, disease-resistant planting
materials. Agri-SMEs can develop a business around the multiplication and distribution of these seeds,
creating a commercially viable value chain. For lenders, the clear payback in the form of increased and
more stable yields makes this a low-risk and high-impact lending opportunity.

Policy Alignment & Institutional Traction

The development and deployment of improved seed systems are a key pillar of the DRC's agricultural and
food security policies. The government and international development partners recognize that investing
in resilient crop varieties is essential for long-term food security and climate adaptation. Institutional
traction is strong, with research organizations, NGOs, and government agencies actively collaborating to
promote the adoption of these solutions. This policy and institutional support provides a robust
framework for scaling.

Why This Solution Stands Out

This solution stands out because it addresses a fundamental weakness in the DRC's food system with a
simple but powerful tool: resilient crops. It is a low-tech, high-impact intervention that is easily integrated
into existing farming practices. The clear link between the solution and increased yield stability makes it
an excellent candidate for finance and a crucial step in building a more resilient food system.

4. Hermetic Storage Systems
Adaptation Challenge

In the DRC, up to 40% of staple crops can be lost after harvest due to poor storage, a problem that is
exacerbated by climate-related factors such as rising temperatures and humidity. These conditions create
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a perfect breeding ground for pests and mold, which can decimate stored grain, especially maize. Without
effective storage solutions, farmers are forced to sell their crops immediately after harvest when prices
are at their lowest, or risk losing their entire stock. This leads to food insecurity and perpetuates a cycle
of poverty.

Relevance to Value Chains

This solution is primarily relevant to Maize and other staple grains. It is a critical link in the food value
chain, protecting the quality and quantity of crops after they have been harvested. By preventing losses
from pests and mold, hermetic storage ensures that farmers can store their grain safely for extended
periods. This allows them to sell their crops at a later date when prices are higher, thereby increasing their
income. The technology also guarantees a more stable and reliable supply for both local consumption
and commercial processors.

Technical Maturity & Local Delivery Readiness

Hermetic storage technology is one of the most mature and commercially viable adaptation solutions
available. Products like the Purdue Improved Cowpea Storage (PICS) bags are widely distributed and have
a proven track record (Baributsa, Murdock, & Camara, 2010). The main challenge in the DRC is not the
technology itself but the last-mile delivery and adoption. This requires a robust distribution network that
can reach rural areas, as well as awareness campaigns to educate farmers on the benefits and proper
use of the bags. Targeted financing and public-private partnerships can help overcome these barriers.

Productivity Increase

By creating an oxygen-free environment, hermetic storage technology provides a direct and significant
reduction in post-harvest losses. It effectively eliminates damage from pests and mold, preserving up to
100% of the stored crop (Baributsa, Murdock, & Camara, 2010). This means that every kilogram of grain
harvested is a usable kilogram, which directly translates into higher net productivity and increased income
for the farmer.

Gender Inclusion

Women are typically responsible for post-harvest handling and the family's food supply. Hermetic storage
bags empower women by giving them a simple and effective tool to protect their family's food and their
own assets. The bags are low-maintenance and can be used at the household level, reducing the need for
fumigation or toxic pesticides. By preserving the value of the stored crops, this technology allows women
to manage their food supply more effectively and to sell a portion of the harvest at a higher price,
increasing their economic autonomy.

Relevance to Borrowers

This solution is highly compatible with microfinance and agri-finance models. A cost-benefit analysis of
hermetic bags in other African countries showed that they were the most profitable storage method, with
a positive net cash flow for farmers after just a few months (Abate et al,, 2021). Smallholder farmers can
easily secure micro-loans to purchase a few bags, with the repayment supported by the income from
selling their protected crops. Cooperatives and agri-SMEs can invest in larger-scale hermetic silos or act
as distributors of the bags, creating a commercially viable enterprise. Financial institutions can underwrite
these loans with confidence, as the technology provides a clear and tangible return on investment.

Policy Alignment & Institutional Traction

Hermetic storage aligns with national policies on post-harvest loss reduction, food security, and rural
development. The solution has strong institutional traction from international organizations like USAID,
the World Food Programme, and various research institutes that are actively involved in promoting its
use. This broad support makes it a reliable and scalable solution for the DRC and ensures that it will
continue to be a focus of development efforts.
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Why This Solution Stands Out

Hermetic storage is a powerful solution because it directly addresses a major and widespread climate-
related vulnerability. It is technically proven, commercially viable, and easily integrated into existing
farming practices. By protecting stored crops from pests and mold, it provides a crucial layer of resilience,
transforming a source of constant loss into a source of food security and income.
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ANNEX 1: HIGH-LEVEL CLIMATE IMPACT
ANALYSIS

This impact classification is a qualitative framework based on expert judgment, drawing on projected
climate hazards, crop and livestock sensitivities, and contextual evidence from policy and scientific
literature. It is intended as a comparative guide to prioritise adaptation needs rather than a precise

quantitative assessment.

[=Impact
High impact

Medium
impact

Low impact
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Crops or livestock in this category are highly sensitive to projected climate hazards
such as extreme heat, drought, flooding, or disease outbreaks. Without significant
and targeted adaptation measures, these systems are expected to face severe and
frequent vyield losses, productivity declines, or high mortality rates, potentially
undermining their economic or food-security viability.

Example: Maize under >35°C for several months in Katanga Plateau.

Systems in this category are moderately vulnerable to climate hazards. Yields or
productivity may decline under hotter or wetter conditions, but losses are generally
manageable with adaptation. Improvements in crop varieties, farm management,
infrastructure, or veterinary services can significantly mitigate risks and preserve
viability.

Example: Groundnuts in Kasai Triangle under hotter, wetter conditions.

These crops or livestock are relatively resilient to projected hazards, either because
of their physiological tolerance (heat, drought, disease) or their flexibility in
production systems (browsing habits, low water requirements, vegetative
propagation). Climate change impacts are expected to be minor or only severe under
extreme, prolonged events. In some cases, these systems may even become more
competitive compared to vulnerable ones.

Example: Cassava, or goats in drought-prone zones.

56



ANNEX 2: ADAPTATION SOLUTION
PRIORITIZATION METHODOLGY

Methodology for Identifying and Prioritizing Adaptation Solutions using Multi-Criteria Analysis (MCA)

Multi-Criteria Analysis (MCA) Prioritization Framework
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The methodology for identifying and prioritizing adaptation solutions was designed as a staged,
evidence-based process that systematically reduced a large global solution universe into a shortlist of
the most context-relevant, financeable, and commercially ready interventions for each country.

solution

Is the solution ¢

or pi

Step 1. Comprehensive Long List Development

We began by compiling an initial long list of ~700 adaptation solutions from over twenty-one global,
regional, and national taxonomies and reports. This broad scan ensured no major classes of
interventions were excluded at the outset.

Step 2. Refinement and Screening for Relevance
The initial long list was refined to a more practical inventory through:

e Deduplication of overlapping entries (e.g., multiple versions of “solar irrigation pumps”), reducing
the list to ~277 solutions.

e Removal of umbrella terms (e.g., “mechanized irrigation systems”), keeping only discrete
solutions.

e Exclusion of mitigation-focused solutions and those too diffuse to be structured as investable
products or services (e.g., generic CSA practices like mulching).

This process yielded a refined set of ~70+ discrete, investable adaptation solutions.

Step 3. First-Pass MCA Filtering: Country Context Alignment

At this stage, we introduced country-specific filters to ensure solutions directly aligned with both the
climate hazard profile and the priority agri-value chains of each country. Using the MCA framework’s
relevance dimensions, solutions that were not clearly addressing priority hazards (heat, drought, floods,
pests/disease) or not relevant to the short-listed value chains were removed.

This first-pass MCA application narrowed the pool to ~44 solutions that were both technically plausible
and contextually meaningful for in-country application.

Step 4. Second-Pass MCA Scoring: Commercial and Institutional Readiness
The remaining 44 solutions were then scored in detail across the full MCA framework, which included:

e Borrower-System Fit (e.g., usability by SHFs, SMEs, cooperatives).

e Technical Maturity & Local Delivery Readiness (track record of deployment and presence of
delivery partners).
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e Impact & Inclusion Potential (productivity uplift and gender responsiveness).

e Institutional & Policy Alignment (fit with national strategies, backing from IFls or government
programs).

Weights were applied to reflect strategic priorities (e.g., gender and productivity received higher
emphasis). Scoring was conducted across all four countries simultaneously, given that many solutions
are cross-cutting but differ in local readiness and institutional traction.

Step 5. Country-Specific Shortlisting
Finally, the scoring outputs were combined with country-level hazard and value chain assessments to
identify the top 5 priority solutions for each country. These shortlists represent the intersection of:

e Adaptation need (hazard and value chain exposure).
e Commercial readiness (bankability and scalability).
e Institutional traction (alignment with policy and delivery ecosystems).

This two-pass MCA approach ensured rigor, efficiency, and strategic focus, filtering first by relevance to
climate and agri-food systems, and then by commercial and institutional readiness.
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ANNEX 3: ADAPTATION IN DRC

Based on projected climate hazards in the Democratic Republic of Congo, maize faces the highest
vulnerability across the producing regions due to extreme heat sensitivity, with temperatures reaching as
high as 40 to 42°C and with longer periods of time with consecutive days above 35°C, likely causing
significant yield losses without heat-tolerant varieties. Episodes of heavy rainfall events creates additional
risks of crop loss, soil erosion, and flooding. Plantain shows moderate vulnerability, facing a dual
challenge requiring consistent moisture but being sensitive to both drought and waterlogging during
extreme rainfall events, with increased pest and disease risks under more humid conditions. Cassava
emerges as the most climate-resilient crop in the country, maintaining low vulnerability despite harsh
conditions. While cassava can tolerate both heat and drought well, it faces some risk from flooding in low-
lying areas and prolonged heat or drought could still reduce root size and quality. Overall, for the DRC, the
main climate hazards to focus on are the impact of extreme heat and heat stress across the different
value chains, as well as the potential risks of increased moisture in episodes of heavy rainfall, as well as
potential flood risks.

Expert inputs, national policies and different analysis to improve the resilience of agricultural production
in the DRC indicate a series of adaptation solutions to respond to this evolving landscape. The country
faces significant agricultural challenges, both from a climate perspective as well as systemic challenges,
given the low productivity rates and the low adoption of climate-smart practices such as improved seeds
and fertilizers (World Bank Group, 2021). Key climate-smart agriculture solutions identified include soil
management practices like conservation agriculture and agroforestry, crop management through
drought-tolerant varieties and diversification (particularly important for maize, which faces high
vulnerability to extreme heat exceeding 42°C), water management systems, and improved livestock
disease management (World Bank Group, 2021). However, adoption remains constrained by insecure
land tenure, weak extension services, and poor infrastructure, particularly with road transportation being
considered unsafe and dependent on a network of rural roads in poor condition (World Bank, IFC, 2022).

Irrigation emerges as a critical underutilized adaptation strategy, as the current agricultural system is
heavily dependent on rainfed production, and the DRC has significant water resources that can be used
to boost agricultural productivity through relatively climate-resilient watersheds (World Bank, IFC, 2022).
These types of irrigation interventions can be of different scales, with experts discussing the potential of
Semi-Autotrophic Hydroponics (SAH) for cassava production (Pennaneach, 2023). Private sector
engagement faces substantial barriers in addition to the poor rural road conditions and security concerns
that create expensive transportation costs and unreliable delivery of produce, and a lack of warehousing
and agro-processing facilities that result in large post-harvest losses (World Bank, IFC, 2022) (World Bank
Group, 2021). Strategic solutions include investments in rural infrastructure with climate-resilient
features, digital innovations to reach farmers with knowledge and services at lower cost (particularly
focused on agro-climatic advisory and soil quality information), public-private partnerships for seed
development and improvement and veterinary services, and community-driven approaches to rural road
development and maintenance to connect smallholder farmers to markets and reduce the prohibitive
costs of producing and transporting high-value perishable goods (World Bank, IFC, 2022) (World Bank
Group, 2021). Government agriculture-focused initiatives also focus on the importance of modernizing
and mechanizing production systems, the establishment of Agricultural Enterprise Poles (PEA) and agro-
industrial hubs for enhanced value addition, and strengthening of rural infrastructure for storage,
processing, and market access (Ministere du Plan et de la Coordination de L'aide au Développement,
2025)( (African Development Bank, 2024). Ultimately, these are focused on improving value chain
integration to address different bottlenecks experienced by agriculture in the DRC, from inputs to markets.
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