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FOREWORD

The Republic of Rwanda is honoured to present the Strategic Programme for Climate Resilience (SPCR)
tothe Sub-Commi tt ee for the Pilot Programme for Climate Res.]
andmult-s ect or al climate resilience i nvest meenttolwidaq, de mon
broad-based climate resilience as well as to the high-impact investment opportunities in our dynamic and

results-oriented economy that seek to achieve the national sustainable development objectives.

Rwanda has been steadfast in support of global action on climate change. We are a signatory to the United
Nations Framework Convention on Climate Change (UNFCCC) of 1992. In 2004, we signed the Kyoto
Protocol and ratified it in 2005. As a member-country of the UNFCCC, Rwanda has consistently undertaken
our obligations, including developing National Adaptation Programmes of Action (NAPAs) in 2007, and
more recently Rwanda signed and ratified the Paris Agreement last year, with a Presidential Order ensuring
the entry into force in November 2016. Our Nationally Determined Contributions (NDC) to the global effort,

submitted in 2015, signalled our role in the community of nations collectively fighting climate change.

Domestically too, Rwanda has elevated climate change to a national development priority through its 2011
Green Growth and Climate Resilience Strategy (GGCRS), that has adequately informed the National
Strategy for Transformation (NST). Across Rwandaébés gove

a cross-cutting issue and climate change action has emerged as an ever more urgent imperative.

It is in this context that we have developed the SPCR as an investment vehicle for Rwanda to meet its
climate change goals and to ensure that the country is well equipped to face the challenges brought on by
climatic uncertainty. The SPCR has transformationalp ot ent i al feaomomyRand is apa/diad step
in safeguarding the development gains against climate change impacts. The SPCR is based on a vision of

Rwanda being able to not merely survive climate change, but thrive.
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The climate resilience investments in this package amount to just over US $ 500 million. This scale matches

both Rwandaods climate resilience needs and Meadson.| evel 0
As such,inrel ati on to Rwandaés Official D e 20&5| thip nepeesents As si st a
approximately 5% of Rwandabds t ot ayearthBfrtameoWesbelievetha SPCRO s
the Rwandan government&s commit meand toeftectie,nefidentcanchg adapt
exemplary governance will translate into every dollar of this sum yielding exponentially larger, sustained,

economy-wide climate resilience benefits.

It is an immense privilege for a single country like Rwanda to be chosen by the Climate Investment Funds
(CIF) as a beneficiary under three of its high-impact programmes i the PPCR, the Forest Investment
Programme (FIP), and the Scaling Up Renewable Energy Programme (SREP). Undoubtedly, these choices
reflect the potential the CIF sees in Rwanda as well as a recognition of our ability to deliver. The SPCR
embodies this same potential, and comes to the CIF with the same firm commitment to deliver. It is thus

with great pleasure that we tender this document for your consideration, and thank you for your support.

’ - /@D
CV L

Vincent BIRUTA Claver GATETE
Hondoble Minisegr of Envi rHomrm bl e MinancesahdeEconamic Planning

Rwanda Rwanda
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SUMMARY OF RMVAGIBD:A

PILOT PROGRAMME FOR CLIMATE RESILIENCE

Summary of Strategic Programme for Climate Resilience

1. Country/Region Rwanda

2. SPCR Funding Request Grant: USD Concessional Loan: USD

3. National PPCR Focal Point Bright Ntare, PPCR Focal Point

4. National Implementing Agency  Ministry of Environment

5. Involved MDBs World Bank African Development Bank

6. MDB PPCR Focal Point and Kanta Kumari Rigaud Laouali Garba
Project/Programme Task Team Lead Environment Specialist Chief Climate Change Officer,
Leader (TTL): Email: kkumari@worldbank.org Email: l.garba@afdb.org

Pablo Benitez Siham Mohamed Ahmed

Senior Environmental Economist, |Email: s.mohamedahmed@afdb.org
Email: pbenitez@worldbank.org

7. Description of SPCR

(i) Key development challenges (vulnerability) related to climate change/variability:

1 Intensification of extreme weather events such as floods and landslides. These are already recurrent in
Rwanda but will be exacerbated and be significantly more damaging due to climate change, posing a bigger
threat to human lives and security, crops, livestock, and infrastructure;

1 Increased rainfall variability could lengthen drought periods, especially in the Eastern province;

1 Models indicate that Rwanda could lose over 1% of its GDP each year due to climate change related losses
by 2030, and an even greater proportion thereafter (this estimate does not even factor in losses due to floods,
which would raise GDP losses beyond the 1% annual figure);

9 Economic cost of climate change is estimated to be 300 Million USD per year to effectively address climate
change impacts (Economics of Climate Change, 2009); and

1 Climate change is not gender neutral. Climate variability and extreme weather events have different
vulnerabilities and risks for men and women, and in most cases, the adverse effect of climate change
disproportionately affect women due to limited institutional, socioeconomic, and political participation.

(ii) Areas of intervention - sectors and themes

Sectors: Agriculture (Sustainable Intensification of Small-Scale Farming and Agricultural Diversity for Local and
Export Markets), Sustainable Land Use Management, Integrated Water Resource Management, Disaster
Management and Disease Prevention, Resilient and Efficient Transport Systems, Low Carbon Urban
Systems, Climate Data and Projections

Themes/Programmes: (a) Agricultural Driven Transformation, (b) Water Security for All - Strengthening
Resilience in the Water Sector, (c) Climate Resilient Human Settlements, and (d) Stable and Sustainable
Landscapes

Cross-Cutting Themes: Technical Capacity Building and Strengthening Institutional Coordination, Integrated
Land use and Spatial Planning, and Climate Services and Disaster Risk Reduction / Disaster Risk
Management

(iii) Expected Outcomes from SPCR

1 Increased cross-sectoral collaboration for building climate resilience and mainstreaming climate change into
socio-economic development in Rwanda;
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1 Increased resilience of vulnerable communities, particularly gender responsive resilience, and key
infrastructure to withstand the effects of climate change and variability;

T Increased use of climate information by target groups (vulnerable communities, private sector, policy makers);

1 Strengthened government capacitytocoor di nat e, manage and®&PORmpl ement

1 Increased investment by private sector into building climate resilience in the priority sub basins in a range of
economic sectors;

1 Improved engagement of key stakeholder groups, including Non-Governmental Organizations (NGOs), Civil
Society Organizations (CSOs), youth organizations, women, academia and private sector, in initiatives to
reduce the adverse consequences of climate change; and

1 Increased sharing of best practices for mainstreaming climate resilience within Rwanda, regionally,
continentally and globally.

8. Expected key results from the Implementation of the Investment Strategy and corresponding selected
indicators (consistent with PPCR Results Framework):

Results Success Indicators:
1. Increased resilience of Where possible, provide gender disaggregated data to allow an analysis of
households, communities, the change and increase in benefits to women.

businesses, sectors and society |1. Numbers of people supported by the PPCR to cope with effects of
to climate variability and climate climate change (Core Indicator)

change Al.2 Change in damage/losses ($) from extreme climate events in areas
2. Strengthened climate responsive |  at risks that are the geographical focus of intervention

development planning 2. Degree of climate change integration in national planning (Core Indicator)
3. Strengthened adaptive 3. Extent to which vulnerable households, communities, businesses and

capacities public-sector services use improved PPCR supported tools, instruments,
4. Improved institutional framework strategies, activities to respond to Climate Variability and Climate

in place Change (Core Indicator)
5. Use of climate information in 4. Evidence of strengthened government capacity and coordination

decision making routinely applied] mechanism to mainstream climate resilience (Core Indicator)
6. Climate responsive investment |5. Evidence showing that climate information products/services are used in

approaches identified and decision making in climate-sensitive sectors
implemented 6. Quality of and extent to which climate responsive instruments/
7. Promote gender mainstreaming investment models are developed and tested (Core Indicator)
in policies, programmes and 7. Leverage funding from public and private investments in climate-sensitive
projects, women 6 s ac c e sectors
climate services and gender 8. Number of beneficiaries trained in ways to build climate change

equity in access and control over | resilience
resources (land, access to credit) 9. Increase (%) of human development index within the intervention areas
9. Projects concepts proposed under the SPCR

Investment Programme Total (US $)
1. Agriculture-Driven Prosperity $44 365 200
2. Water Security for All - Strengthening Resilience in the Water Sector $310 475 000*
3. Climate Resilient Human Settlements $150 727 500
4. Stable and Sustainable Landscapes $28 749 050*

Total SPCR $534 316 750

*Potential for projects in Program 2 and 4 to be combined and for cross-linkages to be explored.
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10.Timeframe - Approval Milestones

Investment Programme Phase 1 Phase 2

1. Agriculture-Driven Prosperity See Chapter 9 See Chapter 9

2. Water Security for All - Strengthening See Chapter 9 See Chapter 9
Resilience in the Water Sector

3. Climate Resilient Human Settlements See Chapter 9 See Chapter 9

4. Stable and Sustainable Landscapes See Chapter 9 See Chapter 9

11.Key National Stakeholder Groups involved in SPCR design:
Electricity, Water and Sanitation Authority (EWSA) Ministry of Trade, Industry and East African Affairs

Environment and Natural Resources Sectoral (MINEACOM)
Working Group (ENR SWG) Ministry of Health (MOH)
Ministry of Agriculture and Animal Resources National Agriculture Export Development Board (NAEB)
(MINAGRI) Rwanda Agriculture and Animal Resources Board (RAB)
Ministry of Disaster Management and Refugee Affairs Rwanda Development Board (RDB)
(MIDIMAR) Rwanda Environment Management Authority (REMA)
Ministry of Environment (MoE) Rwanda Housing Authority (RHA)
Ministry of Finance and Economic Planning Rwanda Land Management Authority (RLMA)
(MINECOFIN) Rwanda Meteorology Agency (Meteo)
Ministry of Infrastructure (MININFRA) Rwanda Mining Association (RMA)
Ministry of Lands and Forestry (MINILAF) Rwanda Transport Development Authority (RTDA)
Ministry of Local Government (MINALOC) Rwanda Water and Forestry Authority (RWFA)

Water and Sanitation Corporation (WASAC)
12. Other Partners involved in SPCR:
African DevelopmentBank,Be | gi an Devel opment Agency, UKbds Depar
Global Green Growth Institute, United Nations (UNDP, UNEP), Embassy of the Netherlands, World Bank
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EXECUTSVEMARY

Rwanda has been distinguished throughout Africa as a leader in economic growth and sustainable
development. The national efforts spearheaded by the Government of Rwanda (GoR) to reduce poverty,
tackle corruption and maintain high levels of economic growth have been lauded, and Rwanda is often
referenced as having the most compelling turnaround story in Africa. There is, indeed, much to be
celebrated. Since 2001, Rwandabés economy has been ¢gwih®DPpgrcaptacadi | y
more than tripling from US$211 in 2001 to US$718 in 2014.1 The growth in food crop production was more
than twice that of population growth between 2007 and 2014.2 Consumption and investment are set to drive
further economic growth, off the back of population growth, urbanisation, and the migration of labour into
higher value-added sectors.® The Ministry of Finance quotes that in the past five years alone, more than

one million Rwandans, 10% of the population, have pulled themselves out of extreme poverty.4

Yet, despite promising statistics, Rwanda still has a way to go before achieving middle-income status by
2020. Economic development will not happen in a vacuum. More specifically, sustainable economic
development is inherently dependent on understanding, and harnessing, the environment and natural

resources of Rwanda in order to achieve sustainable and equitable economic growth.

As is true of most African nations, Rwandabés contribut!
emissions is negligible (although emissions from deforestation, agriculture, and land use, and increasingly
transport and industry,ar e signi ficant enough within Rwatodands car bo
responsible management). The impacts of climate change on Rwanda, however, are disproportionate to its

contribution. Rwanda is, in fact, extremely vulnerable to climate change.

Recent gl obal climate wvulnerability and risk indexes
anywhere between 132° (based on the relative severity and magnitude of climate change impacts expected
tobefeltfand 7 ( based on the countryds | ack of adaptive capac
Given the extremely high reliance of Rwandabé@frimconomy o
Rwanda has also been assessed as being a high-risk nation in terms of climate risk exposure.” At the sub-
national | evel, Rwandabés efforts to develop a baseline

the Eastern Province is most vulnerable to climate change, followed by the Western Province.?

In April of 2012, heavy rains in the Northern and Western provinces in Rwanda brought about massive
flooding in the area. According to Rwanda Environment Management Authority (REMA), the estimated
economic loss during the flooding totalled over 58 billion RWFs, roughly 1.4% of the overall GDP of 2011-
2012. This one destructive season represents just how very vulnerable Rwanda is to climate variability and

the very real economic costs when controls for floods and landslides are not in place.
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The impacts of climate change are already being felt
agriculture, land, and water resources to human settlements, transport, and infrastructure. For instance,
climate change is already manifesting through increased extreme weather, including heavy rainfall events
(which trigger more landslides and greater flooding), greater unevenness in rainfall distribution, and more
intense or prolonged droughts (which affect crop yields and both human and livestock health). For a country
that is heavily agriculture dependent and generates a large share of its electricity from hydropower, such
changes in rainfall patterns pose a real threat. And, since such effects will only intensify and become more
deleterious in the future, Rwanda needs to prepare for anticipated impacts and proactively build climate

resilience.

It is heartening to note that this preparation is well underway in Rwanda already. Rwanda is several steps

ahead of similarly-situated low-income countries, and has made tremendous progress on putting strong,
forward-looking, ambitious climate change policies, strategies, frameworks, and guidelines in place. A

crucial component of this planningl and s c ape i GeeRGvawthdral €lgnate Resilience Strategy
(GGCRS), which | ays out Rwandao0s -resiliestjlosvitarborf ecdn@mybyg a dev
2050. The National Strategy for Transformation, Vision 2050, its Intended Nationally Determined

Contribution (INDC), and the Sustainable Development Goals have also heavily shaped and informed the

development of this SPCR.

PPCR and SPCR

The Climate Investment Funds (CIF) aims to promote international cooperation on climate change and
support the efforts of developing countries on the path of low carbon and climate resilient development.
Multilateral Development Banks, including the African Development Bank, the World Bank and its private
arm, the International Finance Corporation (IFC), and other Multilateral Development Banks (IADB &

EBRD) are the implementing agencies for CIF funded projects and programs.

ClF6s financing mechani sm i fnd$ theaGleandTecanology Rudd (ETwW)aandma j or t 1
the Strategic Climate Fund (SCF). The CTF finances scaled-up demonstration, deployment and transfer of

clean technologies, while the SCF finances targeted programs that pilot new approaches with the potential

for scaling up. The SCF provides support to three targeted programmes: Forest Investment Program (FIP),

the Pilot Program for Climate Resilience (PPCR) and Scaling Up Renewable Energy in Low Income

Countries Program (SREP).

In 2015, Rwanda applied for and was granted support for the FIP and PPCR to prepare both its Investment
Plan (IP) and Strategic Programme for Climate Resilience (SPCR). These programmes are supported by
the World Bank and the African Development Bank. The PPCR is a recognition of the need for a

programmatic approach to climate change resilience and supports countries in their climate resilient
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development, reduction of poverty and push to reach the sustainable development goals. This SPCR is

complemented by its sister document, the IP, and is complementary to its development.

To address these challenges, Rwanda has chosen a programmatic approach to the Strategic Programme
for Climate Resilience (SPCR), one reinforced by the transformational shift from business as usual, sector-
based approaches, to a fundamentally integrated programmatic approach that requires cross-ministerial
collaboration and the integration of climate resilience into development imperatives. As Rwanda is
undergoing a transformative national planning process, the SPCR is one of its vehicles to build strong

national capacity, and do business unusually.

In line with the priorities of the GGCRS, the National Strategy for Transformation, Vision 2050, Intended
Nationally Determined Contribution (INDC), and the Sustainable Development Goals (SDGs), Rwandan
stakeholders have proposed four strategic investment programmes, each with their own components,

coupled with three cross-cutting priorities.

Three key building blocks of climate change resilience have been chosen as cross-cutting priorities in
Rwandaés SPCR. This is intended to ensure that

element of the three cross-cutting priorities. They are as follows:

1 Technical Capacity Building and Strengthening Institutional Coordination;
1 Integrated Land Use Planning and Spatial Planning; and

1 Climate Services and Disaster Risk Reduction / Disaster Risk Management.
The four programmes of the SPCR are as follows:

91 Agriculture Driven Prosperity: (1) climate-resilient value chain development; and (2) climate-

smart agriculture and agroforestry. This investment programme would be implemented for an

every o

estimated US$ 44.4 million. It would provide climate-smart st r at egi ¢ support t o

agriculture and agroforestry sectors, while implementing participatory adaptation and climate

resilient infrastructure in targeted areas.

1 Water Security for All - Strengthening Resilience in the Water Sector: (1) integrated strategic
water resource planning and management; (2) catchment restoration; and (3) climate resilient water

infrastructure. This investment programme would be implemented for estimated US$ 310.5 million.

It would focus onenhancing climate resilience of Rwandabs

systems, promoting sustainable access towater,and r educi ng Rwandaos

vul ner ¢

of increasing uncertainty inrunoff Her ei n, t hi s progr amme \Beéclrityfobe r ef er

Al l .0
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1 Climate Resilient Human Settlements: (1) mainstreaming climate resilience into urban land use
planning; (2) climate resilient stormwater management and drainage; (3) climate resilient waste
management; and (4) sustainable, resilience-building transport. This investment programme would
be implemented for estimated US$ 150.7 million. It would focus on building population resilience to
shocks and stresses by securing more reliable infrastructure and service delivery, and integrating

cimate change considerations into Rwandabs urban deve

A Stable and Sustainable Landscapes: (1) and landslide flood prevention, control and
management in high-risk locations; (2) i mpl ement ati on and mNatibnlalo u t of
Framework for Climate Services; and (3) landscape conservation in the context of fuelwood
production and collection. This investment programme would be implemented for estimated US$
28.7 million. Itwould focusons af eguar di ng Rwandabs -pranslandstapesgi | € anc
to reduce communitiesd vulnerability to floods and

wide range of climate change impacts.

The four programmatic areas reflect the Government of

and environment mainstreaming and have been designed against the following criteria:

1 Paradigm Shift Potential: potential for scaling-up and replication; knowledge and learning
potential; and systematic change towards low-carbon and climate-resilient development pathways

(this criterion aligns with the PPCR Results Framew

1 National Ownership: embedding climate resilience in national planning documents; coherence
with existing policies; strategic engagement and sector coordination in planning and

implementation; and capacity of implementing entity to deliver;

1 Economic Efficiency: benefit-cost ratio of the project; impact per monetary unity; and cost-

effectiveness; and

1 Gender and Vulnerable Peoples Impact: pro-poor project agenda; and demonstrated ways in

which project is inclusive.

Three of the SPCR6s four investment programmes have el

are as follows:

1 Programme 1: Component 2, Climate Smart Agriculture and Forestry, with a standalone project
entitled Development of Agroforestry and Sustainable Agriculture. The FIP will also draw on

Component 1, Climate Resilient Value Chain Development.
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1 Programme 2: Component 2, Catchment Restoration, can take advantage of the forest restoration
to be undertaken through the FIP and will focus on the most vulnerable landscapes and the

watercourses within these.

1 Programme 3: There will be opportunities to adapt and apply restoration technologies developed

under the FIP with regard to climate resilient human settlements.

1 Programme 4: Component 3, Landscape Conservation in the Context of Fuelwood Production and
Collection, identifies a specific activity on a Sustainable Fuelwood Management Project in SouthZ
western Rwanda. This is featured i n t h eProfed¢t R,6Ssistainable Forest and Landscape

Management, which includes group and community woodlots at various scales.

Whilst each of the programmes has a national scope, they will also have portions implemented in priority
sub-national locations (catchments or sub-catchments, secondary cities, rural settlements, or districts), as
the case may be for each project. These locations have been selected as they exhibit vulnerability to climate

variability and climate change, and are expected to face serious climate impacts in decades to come.

As each programmeds components undergo their design p
learned in particular technical areas and geographies, as well as best institutional approaches, cross-
sectoral coordination opportunities, opportunities to exchange knowledge, and strengthen capacity building.

The design of this SPCR is aligned with other climate-resilient initiatives in Rwanda, and aims to draw upon
multiple funding sources, including concessional, donor and private sector funding. The implementation will
build on the comparative advantages of relevant stakeholders in Rwanda, including the Government, civil
society, private sector, academia, and development partners, to ensure a participatory and sustainable
response to climate change. To the maximum extent possible, the SPCR has been designed to employ

existing or emerging implementation mechanisms, and thus facilitate partnerships and scaling-up.

This SPCR Submission includes three parts. Part A covers the background and rationale for the SPCR,;
Part B identifies the proposed investment programmes under the SPCR; and Part C provides a resource
mobilization and finance strategy.
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PAR A

1 NATI ONAL CONTEXT

1. Rwanda(bet ween |l atitudes 1A046 and

2A516

from many nations in Africa, demonstrating how a small, landlocked country with a fraught history can

turn its trajectory around and become the very embodiment of stable, sustainable, and inclusive socio-

economic development. Rwanda is bordered by the Democratic Republic of the Congo to the west,

Uganda to the north, Tanzania to the east, and Burundi to the south.

2. Rwanda has five provinces (intara) plus the city of Kigali, which are subdivided into 30 districts
(akarere). These districts are then divided into 416 sectors (imirenge), which are then divided into cells
(utugari), which are further divided into villages (imidugudu).
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Figure 1: Administrative Map of Rwanda (Nations Online, n.d.)°
3. In 2015, Rwandads Gr oss Do me sthod at anRmviabie.0%.1° NoGbver)

between 2001 and 2015, real GDP growth consistently averaged around 8% per annum. Poverty levels

dropped from 44% of the population below the poverty threshold in 2011 to 39% in 2014, while
inequality (measured by the Gini coefficient) fell from 0.49 in 2011 to 0.45 in 2014.11

Strategic Program for Climate Resilience

GoR ‘ Final ‘1

s Jostaridhapatn d

l ong|

gr owt h



Rwandadés rank on the Human Devel dfjOmoa oftl88lcaudrex(in ( HDI ) r
2 0 1s&idman Development Report), but it has displayed upward mobility over time, making over 100%
gains in its HDI between 1990 and 2015; in that timef
by 31.3 years, mean years of schooling increased by 2.0 years, expected years of schooling increased

by 5.1 years, and Rwandads GNI per capita increased I

Rwanda has taken big strides in commercial growth as well: in 2017, it ranked 56 out of 190 countries
in the World Bankd6s fAEase of Doing Businesso index (
starting a new business saw its score on this variable rise 33 ranks, from 109 in 2016 to 76 in 2017.
Most striking perhaps is that Rwanda currently is ranked 2 of 190 countries in terms of ease of getting

credit.13

Rwandaés story of recovery, resilience, and resurgenc
that its growth thus far has not come at significant expense of environmental integrity and ecological
health. As a nation, it ranked 23" (of 80 countries) in the 2016 Global Green Economy Index.1* Rwanda

has over 200,000 hectares of protected areas.'®

Approximately 20% of land cover is comprised of forests, which experienced an annual 8% increase
between 2000 and 2005 due to a concerted afforestation effort.’® The GoR estimates suggest forest
cover as of 2015 is even higher, at 29% of total area.!” Currently, Rwanda uses roughly 2% of its
renewable freshwater, even as 90% of urban households and 83% of rural households have access to

an improved water source.!®

Overall, water is an abundant resource in Rwanda with vast potential for development. Thec ount r y 6 s
water resources comprise of 101 lakes, hundreds of rivers, marshlands and groundwater. Due to its

relief and its location in the African Great Lakes region, Rwanda has a very dense river network.'® The

count r vy 6 s338&kmzeimdividet] Between the Congo River Basin in the west, and the Nile River

Basin in the east. The Upper Nile Basin, which occupies 76 % of t he c¢ OWhn?idyatlns ar ea (
90% of the surface waters through the Nyabarongo and Akagera Rivers, the main tributaries of Lake

Victoria.2® In the north and west, Lakes Burera, Ruhondo and Kivu are deeper than 50 m. Other lakes

(Mugesera, Sake, Bilira, Cyohoha, Rweru and lhema) are shallower, with depths not exceeding 10 m.2!

Nearly all (95%) of Rwandads water resources originat
outside its territory, essentially Burundi. Rwanda has an estimated 9.5 billion m?3 per annum of actual
total renewable water and a per capita availability of close to 1,000 m3. Rwanda has nine Level 1
catchments: Lake Kivu, Rusizi, Upper Nyaborongo, Mukungwa, Lower Nyabarongo, Akanyaru, Upper

Akagera, Lower Akagera, and Muvumba.
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11.
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Figure 2: Level 1 Catchments (Adapted from MINIRENA, 2014)

Over the last three decades, however, R w a n dwateisresources have been severely degraded, as
evidenced by heavy sediments in rivers, pollution from agricultural chemicals and fertilisers, industrial
effluents and municipal waste, and reduced water levels and flow volumes, causing shortages. Critical
watersheds and water catchments have been converted into agricultural lands, resulting in destruction
and drying up of many streams, and decline of ground water reserves. Watershed destruction,
inappropriate settlements, inappropriate agricultural practices, and inadequate sanitation have led to

increased siltation and sedimentation, increased pollution and increased risk of invasive aquatic weeds.

Atthe sub-nat i onal | e v e lts, to dewslapnadbasélise cknfate change vulnerability index

have revealed that the Eastern Province is most vulnerable to climate change, followed by the Western

Province?2Exi sting climate change variability ahomgady

(due to floods, seasonal variation in rainfall, drought etc.), but climate change is expected to exacerbate
this, with models suggesting that Rwanda could lose over 1% of its GDP each year due to climate
change related losses by 2030, and an even greater proportion thereafter (even without factoring in

losses due to floods).
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DEVELOPMENT CAOMNWD EXUOl MATE R

2.1 CURRENT CLIMATE CHARACTERISTICS

12.

13.

14.

15.

Rwanda has a temperate climate, with considerable differences across the country owing to the varying
topography: mountains, valleys, and low-lying areas influence the temperature and rainfall. It is typically
cooler and wetter in the west, mainly because of the high mountains, and warmer and drier in the east,

where the elevation is lower.23

Rwa n d a Gage amnua temperature is between 15-173 in high altitude areas?*, 20°C to 21°C in the
eastern plateau, 23°C to 24°C in Bugarama Valley, and 17.5°C to 19°C in the central plateau.? Since

1970, Rwanda has observed a 1.4°C rise in average temperature.?® These trends are expected to

continue in the future.

VANZARIA

S L ) ¥ oy T 4 d Vs P S S ot

Figure 3: Maps of Temperature and Rainfall in Rwanda (World Trade Press, n.d.)

The current rainfall pattern shows high annual average precipitation above 1500 mm in mountainous
west ern regions of the country and just below 7
is characterized by four seasons: a short and wet season (September-November), a short and dry
season (December-February), a long and wet season (March-May) and a long and dry season (June-
August).?”

Shifts in the timing of precipitation have been reported in certain regions.?8 Rainy seasons are becoming
shorter and more intense, especially in the northern and western provinces, which increases erosion
risks in these mountainous parts of the country. Eastern regions have experienced serious rainfall
deficits over several years over previous decades, alternated with rainfall excesses in other years.?®

This inter-annual variability in rainfall is driven by global and regional weather systems.3°

Strategic Program for Climate Resilience GoR ‘ Final ‘ 4

00

SKS

mm i



16.

17.

In recent years, higher temperatures, prolonged droughts, and elevated rates of evapotranspiration
have led to disturbances in the hydrologic cycle and altered river flows.3! While Rwanda has not
experienced serious water availability problems yet due to its relatively high precipitation rate, despite
the lowering level of lakes and waterways, in the long-term, climate-related impacts such as changes

in rainfall and temperature, and increases in floods and droughts, will impact water availability.3?

Rwanda is already experiencing the impacts of a warming planet, including increased and longer
droughts and more frequent and severe floods leading to landslides.2® In recent years, extreme weather
events in Rwanda increased in frequency and magnitude, leading to significant losses including human
lives.3* Extreme events associated with El Nifio and La Nifia episodes have intensified. This includes
droughts in the eastern and southern regions that have resulted in a series of severe famines, and
heavy rainfall in northern and western regions has led to erosion, flooding, and landslides.3> Some
regions are also prone to erosion, forest fires and lightning strikes. The figure below illustrates the

hazard-prone areas of Rwanda.
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Figure 4: Hazard Prone Areas (REMA, 2015%)
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2.2

18.

19.

20.

21.

2.3

22.

CLIMATE CHANGE AND V ARIABILITY

In Rwanda, climate change is expected to result in increased temperatures, intensified rainfall, and
prolonged dry seasons. Each region in Rwanda will experience these challenges differently: the
mountainous west of the country is subject to erosion, parts of the central north and south will see
severe floods, and the east and southeast will endure droughts and desertification.®” While these types
of impacts have always existed throughout human history, how they are now manifesting bears the

fingerprints of climate change.

Projections estimate a rise of up to 2.5°C by mid-century, up from the 1970 average.®® It is expected
that the number of hot days will continue to rise.3® In addition, increases in average maximum and

minimum monthly temperatures ranging from 1.5-2.7°C and 1.7-2.8°C, respectively, are expected.*°

Future rainfall projections indicate even greater unevenness in rainfall distribution, and more extremes
in rainfall volumes and seasonality. Average annual rainfall may increase by up to 5-10% by the 2030s
from 1970.4! Frequent rainfall deficits are expected in parts of the Eastern Province (Bugesera,
Nyagatare, Gatsibo, Kayonza, Ngoma, Kirehe) and the Southern Province (Nyanza, Gisagara), while
increased rainfall is expected in parts of the Western, Northern and Southern Provinces. Rainfall is
expected to be more intense in the rainy seasons, and indeed these projections are often uncertain;
dry seasons will be longer and dryer, bringing new challenges for water management, storage and

drainage.*?

Due to climate change,the negati ve i mpacts seen from todayébs cl
worse.*® This includes an increase in extreme events including severe droughts and floods. Seasonal
droughts are expected to be prolonged, which will cause problems especially in the east and south-
east.** An intensification of heavy rainfall is also projected, meaning that more rainfall will occur during
only a few storms, thus increasing the risk of disasters such as floods and landslides. These can lead
to greater human mortality, contamination of water sources, loss of crops, and damage and destruction

to homes and critical infrastructure.4>

VULNERABILITY TO CLIMATE IMPACTS

Accepting the United Nations Environment PriTree f or
environment is at the heart of Rwandads devwgtheopment .
endangered mountain gorilla and ancient rainforests, and by involving everyone in conservation, we
are ensuring that our development is sustainable and brings prosperity to all citizens.¢*® This is a

recognition that even as the country is heralded for its progressive environmental policies and forward
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23.

24.

25.

26.

27.

28.

thinking on climate change, Rwandads su-beingofthe and gr

natural environment. This linkage makes it vulnerable to climate change and variability.

Economic Vulnerability: Existing climate change variability already takes a significant toll on
Rwandadés economy (due to floods, s e¢thesimpadshavelzeeni ati on |
felt by all maj or sector s (dure l&d and dvatdd esowaeotofmuman, f r om
settlements, transport, and infrastructure. For instance, climate change is already manifesting through

increased extreme weather, including heavy rainfall events (which trigger more landslides and greater

flooding), greater unevenness in rainfall distribution, and more intense or prolonged droughts (which

affect crop yields and both human and livestock health).

For a country that is dependent on its natural resources, through intensive agriculture and hydropower,
changes in rainfall patterns pose a real threat. And, since such effects will only intensify and become
more deleterious in the future, Rwanda needs to prepare for anticipated impacts and proactively build

climate resilience.

The Institute of Policy Analysis and Research estimates that Rwanda will need more than 527 billion
RWF in the next 15 years to come up with climate change mitigation initiatives. Models also suggest
that Rwanda could lose over 1% of its GDP each year due to climate change related losses by 2030,

and an even greater proportion thereafter (even without factoring in losses due to floods).4”

Social Vulnerability: An evaluation of social vulnerability to climate change ranks Rwanda first among
all African countries in terms of natural resource dependency.*® Eighty percent of the country relies on
agriculture for their livelihood and more than 30% of the GDP comes from the sector.® Thus, factors

which make agriculture vulnerable (such asitycl i mate ct

On the positive side, social vulnerability is reducing steadily through socio-economic development.

Poverty levels dropped from 44% of the population in 2011 to 39% in 2014, while inequality (measured

by the Gini coefficient) fell from 0.49 in 2011 to 0.45 in 2014 Rwandaés rank on the
Development Index (HDI) stillr e mai ns | ow at 159 out of 188 countries
Report), but it has displayed upward mobility over time, making over 100% gains in its HDI between
1990 and 2015;i n t hat ti mefr ame, Rwandabs | ife expectancy e
years of schooling increased by 2.0 years, expected years of schooling increased by 5.1 years, and

Rwandads GNI per capita incéreased by a staggering 90.

Rwa n d a 0 s as oreaftthe most densely populated countries in the world, with 415 people per
square kilometre, is well known.5? Coupled with a high population growth of 2.4% per annum in 2014
and an average urbanization growth rate of 6.4% per annum, physical space in Rwanda is at an

absolute premium.5® In Kigali, the pressure is even greater with an urbanisation growth rate of 9%.5*
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30.

31.

32.

33.

What this translates to is not onl vy, as the
pressures in the distribution ofweal t h and economic opportunities

to ensure that there is an inclusive development approach to city planning and growth.5%

Gender and other Vulnerable Groups Vulnerability: In Rwanda, the vulnerable social groups include
women, children, elderly, youth, people with disabilities, incapacitated, conflict and post-conflict
affected groups, ethnic minorities, and people living with HIV/AIDS. Vulnerable communities have an
integral role to play in the development of an effective and efficient medium and long-term adaptation
plan in Rwanda. The vulnerable social groups are particularly at risk in relation to climate change,
therefore, this SPCR will enhanced the ability of the vulnerable social groups to anticipate, cope with,
and recover from the adverse effects of climate change by providing improved access to climate
information for better engagement in productive agricultural and economic activities, investing in social
networks or social support systems that facilitate collective efforts to cope with adverse effects of
climate change such as early warning systems and disaster preparedness to build resilience at the

community, household and individual level.

Existing power imbalances between men and women cause women to bear most negative effects of
climate change-induced disasters. Moreover, the fact that women are primarily responsible for
househol dsdé water availability and food secur.i
due to climate change.%¢ This is an important consideration in Rwanda, and one that the country intends

to tackle head on.

One of the key areas of concern is violence against women. The GoR notes that gender-based violence
among women and girls remains an area of serious concern. In 2010, at least 56 % of women aged

15-49 years had experienced physical or sexual violence.%’

At present, the HDI Gender Inequality Index (Gll) value for Rwanda is 0.498, ranking of 159 out of 188
countries, which indicates there is still substantial progress to be made. However, Rwanda has the
highest percent of women in Parliament (64%) i

all decision-making local government bodies, which is laudable.

Over recent decades, research has shown that involving women in development is a critical factor in
achieving the eradication of poverty and improving overall socio-economic development. The GoR's
country partnership framework report (FY14-FY18) affirms that Rwanda has made significant gains in
its commitmenttoac hi evi ng gender equity: "The overal/l

achieved equity of voice, participation, and access to every area of economic growth and poverty

reduction represented in nationalsagolicy and |
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34.

35.

36.

37.

Gender equity in halving the proportion of people living below the poverty line by 2015;
Gender equity in a reduced income disparity;
Gender equity in increased GDP per capita;

Gender equity within the increased average GDP growth rate; and

=A =42 =4 A

Gender equity in progress toward the MDGs.5®

According to the UN Food and Agriculture Organization, if women had the same access as men to
agricultural resources, production would increase by 20-30%, with the possibility of reducing the
number of food insecure people in the world by 12-17%. At the same time, education and economic
empowerment of women has significant impact on reducing poverty: educated mothers are more than
twice as likely to send their children to school as mothers with no education; women reinvest up to 90%

of their incomes back into their households, compared to 30-40% by men (International Planned

Parenthood Federation). llabour ascestimated to regntribute upaen50% ofu npai d

GDP in some developing countries. Thus, the socio-economic benefits of investing in improving the

economic and educational status of poor women in developing countries cannot be ignored.

In Rwanda, more female-headed households live in poverty than those headed by males (47%

compared to 44%, respectively). Womends  atesaaye | owe rcorhparadto 7606, n 6 s

respectively), which further constrains already limited opportunities in terms of accessing resources,
and participating in the overall decision-making processes in the households. In rural areas, the primary

source of economic vulnerability for women can be the divorce/death of a husband, important in terms

of womends access t o as s efansly aaangements deteimine covnersisip aadn d

access to assets (i.e. land ownership, livestock, non-farm business assets).

Women and children often bear the worst brunt of natural disasters - not only directly, but also indirectly.
Since women are often left out of the disaster planning processes, when it comes to emergency
preparedness, they tend to have less knowledge about looming disasters and how to protect
themselves. Taking a gender differentiated approach to addressing the impacts of climate change and
variability can lead to more robust strategies that reduce the vulnerabilities of both women and men,
resulting in an overall better future for all. Removing gender-based inequalities and social exclusion

enhances the abilities of communities to cope with and recover from disaster risks and climate events.

Women face challenges in many aspects of social and economic life (i.e. harmful social norms,
overburden from domestic and care work, discriminatory customary practices, among others). Women
are primarily responsible for subsistence farming, in charge of collecting water and fuelwood, but have
limited access to extension services and financial facilities. In the event of negative climate shocks (i.e.

droughts/floods), women feel particularly vulnerable given their reliance on natural resources for
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39.

40.

41.

42.

43.

livelihood, which can lead to negative coping strategies (i.e. behaviours in the reduction of food intake).
Gender inequality amplifies in the face of extreme events because it leads to a loss of access to
resources (i.e. land and livestock), loss of social cohesion networks in the community and increased

potential for gender-based violence.

This SPCR will support the implementation of diverse integrated strategies to enable women and men
to cope and adapt to the effects of climate change. In each of the four programmes, the SPCR provides
gender considerations that can help to shape a robust, and gender inclusive project design that may

provide resources or various forms of support needed to cope with the impacts of climate change.

Agriculture Vulnerability: While the statistics vary, the Rwandan agricultural sector is the main

employer, a key contributor to GDP, and wholly responsible for the food security of the country.

Agriculture is criticalt o Rwandaés growth and reduction of poverty.

hectares dedicates more than 76% of the land to agriculture. Rwanda has three main agriculture
seasons: Season A, starting in September and ending in February of the following year; Season B
starting in March and ending in June of the same year; and Season C (for marshlands), starting in July

and ending in September of the same year.

In Rwanda, women have higher propensity to work in agriculture than men in the rural population
working in agriculture (92% compared to 77%, as per 2012 population census), yet women are less
represented in agribusiness; they account for only 24% of the agro-dealers in Rwanda. About 25% of

the (rural) households in Rwanda are headed by women.

In Rwanda, 80% of farm households practice small-scale, subsistence, rain-fed farming, using
traditional technologies and practices that make it particularly vulnerable. According to the 2016 Season
A survey, only 1.6% of agricultural operators practiced irrigation, translating to an average crop yield
that was low compared to potential yields, and production that was exposed to risks such as weather-

related shocks as well as pest and disease outbreaks.5°

The prolonged droughts in the eastern and southern regions and unpredictable rains and floods in the
northern and western regions are also having negative impacts on agricultural production. Agricultural
production is further hampered by deforestation and soil erosion; recurrent droughts threaten
agriculture, particularly due to the rain-fed nature in Rwanda. Added to this, rising temperatures
influence crop and livestock productivity through crop failure and increased diseases and pests. In
much of Rwa n d a 6 s lturh, iriging ltempedatures gnrake cway for new pests that were

previously unable to survive at the higher altitude.

Although subsistence farmers are most affected, the vulnerability to climate variability and change

extends to all aspects of the agricultural val
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48.

the export sector, may be affected by rainfall variability, giving way to lower annual production
volumes.®® Temperature rise may also mean that the hospitable climate for growing tea must increase
in altitude, which then reduces the potential land available for production. While crop substitution on

land previously used for tea is possible, the export value of these crops will not be able to rival tea.

Lastly, confined grazing (zero-grazing, cut-and-carry) has replaced grassland pastoralism in most areas
of the country. Droughts, particularly in the east and parts of the south, resulting in reduced water and

feed availability, will affect the livestock sector. These losses will, in turn, affect the dairy value chain.

Water Vulnerability: Although Rwanda is considered to have sufficient water resources, it is highly
vulnerable to current climatic variability through flood and drought episodes. As rainfall variability is
related to overall impacts on hydrological flow, water storage and availability, climate-related impacts

on water resources lead to more floods and dry spells, while groundwater recharge diminishes.

In recent years, climatic patterns have become less predictable. The possibility of more extreme climatic
events, such as prolonged drought, has raised concerns for water access, even in areas hitherto known
to be water secure. With reduced and increasingly unreliable rainfall, agriculture 7 the biggest water
user T is expected to rely more on irrigation. This will, undoubtedly increase the pressure on water
resources. Therefore,int he near f ut ur waterrBsouce mandgsment AAIRM) challenge
will be meeting increasing multiple water demand for internal use and transboundary needs, as it
balances declining water availability, ecosystems degradation, pollution and climate change. Moreover,
because of increasing population pressure and declining water quality and quantity, access to clean
water will feature as a problem. Coordinated internal use and enhancing trans-boundary water

cooperation are some of the critical and immediate priorities for the GoR.6%

Energy Vulnerability: In order for Rwanda to meet the 2018 target of connecting 70% of Rwandans

to the national grid, a near tripling of the current connected number, whichisa st rong dri ver

efforts to reduce rural poverty from 45% to 20% by 2018, Rwanda will need to think carefully about how

it builds a low carbon energymix.? Rwandadés | NDC application haslesupport e

energy and aims to harness diversified energy potential to support the creation of off-farm jobs and
growth in commercial activities.®® As the Rwandan middle class grows, and demand for energy
increases, Rwanda will position itself to draw on the private sector, as outlined in the National Energy

Policy and the NST, to help drive large investments in the energy sector.

Land and Natural Resource Vulnerability: In Rwanda, 90% of the population depends on the land
for survival and prosperity. Services and products supported by ecosystems are critical for the health

and economic well-being of communities, as well as for the greater economy of Rwanda. These
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ecosystems are highly exposed and sensitive to climate variability.®* The most current environmental
risks due to climate change include: prolonged seasonal drought, dry spells in rainy seasons, and
recurrent droughts.®> A wide range of non-climate stressors, such as erosion, invasive species,
population growth, and overexploitation and poaching of natural resources, also affect the natural

environment, and may be exacerbated by climate change.%%

49. Climate change impacts in densely populated Rwanda are amplified by a fast-growing population, with
a large portion (45%) of the population living below the poverty line and increasing competition for
dwindling natural resources.®” For example, due to population pressure, much of Rwanda has been

deforested i with resulting soil degradation and erosion i which worsens the impact of drought.8

50. Urbanisation is also leading to high pressure on urban land, with new and increasing conflicts between
different land uses.®® This has led to unsustainable and unsafe land use practices, including:
settlements on steep slopes and in floodplains, deforestation, overcrowding in urban areas, and poor
waste management.”® This makes it critical for Rwanda to incorporate sustainability and climate change
adaptation measures into land use and tenure policies now, to accommodate larger future generations

and to reduce climate change risks through mitigation efforts implemented today.”*

51. Transport Vulnerability: Principal impacts of climate change in Rwanda that have implications for the

transport sector are temperature rise and change in precipitation patterns. A transport sector working

paper (part o f Rwandads Green Growth an)hoCGleidma tieCl R ersitlei ecrhcaen
threat to transportations systems in a number of ways. The most obvious is the infrastructure systems

that transport modes rely on. Routes and supporting ground works can be damaged and destroyed by

excessive climatic variation, from flooding washing away surfaces and preventing access, to excessive

heating deforming and damaging structures. This is of increased importance in countries reliant on few

modes and routes, such as Rwanda. The damaging of a
economy for months if not years, severely hampering development in the long term. Extreme climatic

events also increase the cost of designing, constructing and mai nt ai ni ng transort i nf
Thus, transportation infrastructure and systems in Rwanda need to take into account future climatic

conditions that are |ikely to be different Trom the ¢

52. Cities and Settlement Vulnerability: Principal impacts of climate change with implications for urban
development and the built environment are temperature rise and change in precipitation patterns.
These create additional impacts such as increased humidity in some regions and certain parts of the
year, increased dryness and aridity in some regions and certain times of the year, an expected increase
in extreme events such as wildfires, floods, and i particularly relevant for Rwandan cities T landslides.™

The already arid eastern part of the country is expected to experience longer, more frequent, and more
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