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ADAPTATION IS CRUCIAL FOR THE
CONTINENT THAT IS THE MOST
VULNERABLE TO CLIMATE CHANGE,
BUT ADAPTING SUCCESSFULLY
WILL BRING ENORMOUS BENEFITS.

The early impacts of climate change are upon us.
Scientific assessments detail what millions of people
are already seeing with their own eyes. More extreme
storms, record floods, searing heatwaves, more
powerful cyclones, rising sea levels, and more severe
droughts. Accelerated efforts to combat the causes
of climate change must be matched by efforts to deal
with its consequences, as these impacts will only
grow more intense as the planet continues to warm.

Our climate emergency affects us all, but the warning
light is flashing most urgently for Africa. Even before
the social and economic trauma inflicted by the
COVID-19 pandemic, African nations have already
faced a long list of challenges from high rates of
poverty and rising food insecurity to unplanned rapid
urbanization, increasing water scarcity, ecosystem
loss and desertification, and a lack of decent jobs to
meet a growing population.

Despite contributing the least to global warming,
Africa finds itself on the frontline of this climate
emergency. Highly dependent on rainfed agriculture,
hundreds of millions of smallholder farmers are
affected by changes in the monsoons they rely

on. Indeed, large portions of Africa—in particular,
the drylands areas that cover three-fifths of the
continent—are warming at a rate twice the global
average, putting half a billion people at risk.
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Africa has no choice but to adapt now to the present
and future impacts of climate change. Yet while
adaptation is a critical need, when done right it

also presents major opportunities. With swift and
effective action across all sectors, Africa can achieve
a larger development agenda and move forward
rapidly on a new “green” and resilient pathway to
growth, harnessing the powerful synergies between
adaptation, growth and development. Given the right
conditions, Africa has some special advantages that
make this green growth path more achievable, such
as a rapidly growing labor force and rich reserves of
natural resources.

This new report from the Global Center on
Adaptation, State and Trends in Adaptation 2021,
combines in-depth analyses, case studies,

and viewpoints from those on the frontlines of
climate change impacts in Africa. It presents a
detailed blueprint for action by offering innovative
adaptation and resilience ideas, solutions, and
policy recommendations. The results are clear

and compelling. Adaptation measures can be
enormously cost-effective and have the potential
to start a positively reinforcing cycle of benefits. As
these measures protect people and communities
from floods, droughts, and others impacts, they
also help lift people out of poverty, reduce hunger
and undernourishment, raise incomes and living
standards, fight diseases, create jobs, reduce
inequality, mitigate the risk of conflicts, and give voice
to the most vulnerable. These realizable results, in
turn, further increase resilience to climate impacts.

Of course, successful adaptation will not be easy.

It requires major increases in adaptation finance
and mainstreaming adaptation into all policies and
budgets across the public and private sector. New
partnerships will need to be forged to embrace
both new technologies and traditional adaptive
farming practices, empowering women and youth,
and transforming key sectors, including agriculture,

transportation, energy, trade, and water management.

Yet as, this report also details, African countries

and communities have already taken numerous
steps forward to adapt and to build resilience.

This leadership shows a more prosperous, more
sustainable, and safer future is achievable. We hope
that this comprehensive report will be an inspiration
and a guide to build upon and accelerate those
efforts, bring them to scale, and seize the enormous
opportunity that lies within our grasp.

Dr. Patrick Verkooijen

Chief Executive Officer
Global Center on Adaptation
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THE URGENT NEED TO ADAPT
TO CLIMATE CHANGE

The average global temperature is on track to rise

to 1.5°C above pre-industrial levels within the next
decade or so and 2°C or more by mid-century. These
warmer temperatures are already transforming the
planet, causing more extreme storms and floods,
rising sea levels, more intense heatwaves, and longer
and more severe droughts. As global temperatures
continue to climb, those impacts will inevitably
intensify.

Africa is particularly vulnerable to these extreme
impacts of climate change. It faces exponential
collateral damage, posing systemic risks to its
economies, infrastructure investments, water

and food systems, public health, agriculture, and
livelihoods, threatening to undo its hard-fought
development and reverse decades of economic
progress. Rates of poverty are high, both among the
millions of smallholder farmers and the large numbers
of people who live in informal settlements with low
access 1o basic services in cities. In addition, large
portions of Africa—in particular, the drylands areas
that cover three-fifths of the continent—are warming
at a rate twice the global average, putting half a billion
people at risk.
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Projections estimate that climate change will cause
a 2 percent to 4 percent annual loss in GDP in the
region by 2040. The brunt of the impact will be borne
by the poor, women, and currently marginalized or
excluded populations. Even if international mitigation
efforts keep global warming below 2°C, the continent
is expected to face climate change adaptation costs
of USS 50 billion per year by 2050. Meanwhile, the
continuing COVID-19 pandemic has been a severe
disruption, straining resources in many countries.

Africa thus has no choice but to adapt now to the
present and future impacts of climate change. At
the same time, rapid and decisive action to cut
greenhouse gas emissions and mitigate climate
change is crucial for reducing those future impacts;
without at least some mitigation, adapting to climate
change may be impossible for Africa.

The GCA's State and Trends in Adaptation 20217 report
presents the most comprehensive overview of the
present and future prospects for the African continent
in the light of climate change. It offers a blueprint for
how individuals and institutions in the African and
international policy space can finance, design, and
implement adaptation plans to best protect the lives
and livelihoods of millions of African people from such
disruptive change.

The macroeconomics of adaptation:
The potential for large benefits

The analyses in this report document the high costs
of climate change impacts in Africa. Because of better
hazard reduction measures, improved social safety
nets, humanitarian support, and other measures,
African nations have significantly reduced the number
of deaths from floods, droughts, and other weather
events. But the economic toll, which includes reduced
crop yields, business losses from disruptions to
supply chains and power outages, damage to housing
stock and infrastructure, people displaced from

their homes and farms, and livelihoods harmed, is
enormous—billions of dollars a year. If Africa had not
experienced numerous damaging weather events over
the last decade, the strong growth rates countries
have achieved would have been even higher.

Adaptation measures are essential to decreasing
those large economic damages and further
decreasing the loss of life. Yet adaptation can
accomplish much more than simply preventing future
damages; it also presents major opportunities to
achieve a larger development agenda and put Africa
on a new “green” and resilient pathway to growth.
Adaptation and development work hand in hand,
creating powerful synergies that can increase the
chances of meeting global Sustainable Development
Goals and additional goals that African nations have
set for improving agricultural productivity. Moreover,
Africa has some special advantages that make the
green growth path more achievable, such as a rapidly
increasing labor force and vast available resources.
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EXECUTIVE SUMMARY
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Adaptation measures have the potential to create

a virtuous circle. Even as they protect people and
communities from the impacts of climate change,
they can also help lift people out of poverty, reduce
hunger and undernourishment, raise incomes and
living standards, fight diseases like cholera and
dysentery, create jobs, reduce inequities, reduce the
tensions that lead to conflicts, and empower women.
Those gains, in turn, will further increase resilience,
enabling communities to better cope with future
extreme storms, droughts, or other climate change
impacts. In addition, many of these actions will help
mitigate climate change as well by cutting emissions
or pulling carbon from the atmosphere.

The macroeconomic analysis in this report shows
that the economic case for adaptation is strong.
Adapting now is much more cost-effective that
continuing to finance increasingly frequent and
severe crisis responses, disaster relief measures, and
recovery efforts. Studies focusing on Africa show
that the benefits of adaptation measures are almost
always more than twice the costs, and often are more
than five times higher. In addition, moving quickly to
adapt is especially beneficial, with a benefit-cost ratio
for early action of at least 12 to 1.
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A comprehensive plan of action

This report uses in-depth analyses, case studies,

and viewpoints from those on the frontlines of
climate change impacts in Africa to present a
detailed blueprint for action, offering innovative
adaptation and resilience ideas, solutions, and policy
recommendations. It calls for a combination of
coordinated and supportive bottom-up and top-down
solutions. Adaptation is everybody’s business.

The report documents and builds upon numerous
examples that already exist today in Africa of
successful adaptation strategies. An initiative called
the Great Green Wall has evolved from the idea of

a 7,000 km belt of trees planted across the width of
Africa to a comprehensive vision for restoring 100
million hectares of degraded land, demonstrating that
African nations can work together to set ambitious
targets and make progress. In addition, several
countries have released national green growth
strategies that include a strong focus on adaptation,
such as Ethiopia’s Climate-Resilient Green Economy
Strategy, Rwanda’s Green Growth and Climate
Resilience National Strategy for Climate Change and
Low Carbon Development, and South Africa's Green
Economy Accord. Equally important, these countries
have ensured that consideration of adaptation is part
of their planning processes and budget allocations.

Other nations are implementing specific adaptation
measures, such as the modernized climate
information and early warning system in Malawi.

That system delivers improved forecasts and

weather advisories to farmers, fishers, and disaster
response organizations over mobile phones and other
platforms, helping people prepare for coming weather
events. One study showed that by 2019, the system
had directly improved the resilience of 420,000 people
and indirectly helped 1.2 million more people.

Many other efforts are growing up from the
grassroots, such as farmer-led agroforestry
restoration efforts that have increased crop yields in
Niger and community-led efforts in urban informal
settlements to build stormwater drains and improve
access to clean water and electricity, increasing
resilience to floods.

These examples, and many more, have laid a strong
foundation for a more resilient Africa. But given the
size of the climate threat, the pace of adaptation must
be dramatically increased. As the report’s chapters
describe in detail, adaptation must be “mainstreamed”
into decision-making at all levels of government, in all
economic thinking and planning, and in every ministry,
with high level adaptation champions in each country.
Adaptation measures also must be implemented in
every sector—agriculture, transportation, energy, trade,
water resources, and urban development. Particularly
important are nature-based solutions, such as
restoring mangroves to protect coastal communities
or creating urban parks that absorb stormwater and
moderate heat waves in cities.

To support these efforts, adaptation finance must be
accelerated using a wider variety of finance sources,
from commercial banks and venture capital to
insurance and foundations, and innovative ideas like
debt for climate swaps.

Given the African continent's enormous human and
natural resources, Africa has the potential to move
forward rapidly in labor-intensive modern industries
such as eco-tourism services, climate-smart
agriculture, renewable energy, and green building and
infrastructure. It thus has an opportunity to adapt to
the impacts of climate change while simultaneously

reaching sustainable development goals. This report
is both a call to action and a comprehensive guide to
the climate-adapted and resilient growth path that can
move Africa towards a more resilient, healthier, and
more prosperous future.

THE CHALLENGE: THE PRESENT
AND FUTURE IMPACTS OF CLIMATE
CHANGE

Africa’s climate and weather are largely controlled by
the El Nifio Southern Oscillation (ENSO), a weather
system driven by changes in atmospheric and ocean
circulation across the equatorial Pacific Ocean, and
by two monsoons. The West African monsoon brings
rain to the western Sahel from June to September,
and the East African monsoon drops precipitation

in East and Central Africa from March to May and
October to December. In addition, Africa’s East Coast
is regularly struck by strong cyclones.

Variations in these large-scale climate phenomena
have huge implications for the amounts and patterns
of rainfall and storms in individual African countries,
and have historically caused numerous natural
disasters like floods and droughts.

A major challenge in the planning for climate change
is the deep uncertainty at small geographical scales
(like a city) and over longer timeframes (the decades
of useful life of infrastructure assets). This calls for a
strong emphasis on no-regret robust solutions able to
handle that uncertainty.

Now, however, climate change is increasing the
frequency and intensity of those extreme weather
events. The number of floods in Africa has jumped
five-fold since the 1990s, and many floods are more
extreme. Sudan experienced its most severe flood
in 60 years in 2020, for example, with more than
500,000 people displaced and 5.5 million areas of
farmland destroyed.

In 2019, two of the strongest storms ever recorded

hit East Africa. Cyclone Idai destroyed 90 percent

of the homes in the city of Beira in Mozambique

and damaged 1.4 million hectares of arable land in
Zimbabwe. A few weeks later, Cyclone Kenneth struck
a little to the north. Together, the storms killed 1300
people and affected 3.5 million more.
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EXECUTIVE SUMMARY

Droughts are becoming more intense as well. A 2016-
17 drought in Somalia caused US $1.5 billion in losses
to agriculture, along with widespread malnutrition, and
a 2019 drought lowered water levels behind the Kariba
Dam, leading to US $200 million in lost production in
Zimbabwe from power shortages.

In addition, the intensification of the Asian monsoon
lows, which draw warm dry air from the Arabian
Peninsula to North Africa, caused temperatures to rise
up to 47°C in Egypt in August 2021, making it unsafe
to work outdoors and forcing the Metro in Cairo to
close. Such dangerous heatwaves are becoming
more frequent.

The increase in extreme climate events is having
serious consequences. Productivity growth for the
continent’s number one staple, maize, has stalled,
and the likelihood of conflict has increased. Data for
the period 1980-2016 show that one-third of conflicts
have been preceded by a natural disaster within seven
days. After the 2009 drought in Mali, for example, Al
Qaeda militants based in southern Algeria recruited
fighters and extended their operations into Mali.

Studies show that each 1°C rise in temperature
increases the risk of intergroup conflict by more than
10 percent. That can start a vicious cycle, where
higher levels of conflict triggered by climate change
further undermine communities’ abilities to cope with
and adapt to more extreme weather events, making
additional conflicts more likely.

These growing climate threats come at a time when
Africa already faces significant economic and social
challenges. More than one in five people across the
continent experience hunger in their daily lives, and
282 million people are undernourished. The numbers
of stunted children are rising, exacerbating cycles

of poverty that can continue from generation to
generation. And 94 percent of the world's cases of
malaria—215 million in 2019—occur in Africa, with
386,000 deaths in 2019.

Climate change impacts will become more
severe

There are large uncertainties about Africa’s climate
future. Whether or not certain regions will experience
greater rainfall or suffer from more droughts is
highly dependent on small changes in ENSO and the
monsoons, which today’s climate models cannot yet
accurately predict.
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But many of the general trends are clear. By mid-
century, average temperatures will be 2°C higher,

or more, compared to pre-industrial levels. Life-
threatening temperatures above 41°C are projected to
increase by 50 to 200 additional days, depending on
the region and the world's pace of cutting greenhouse
gas emissions. For countries like Chad, Burkina Faso,
and Togo, more than seven percent of all working
hours will be lost because of heat stress.

The climate models do project that parts of North
Africa, western Southern Africa, and Central Africa

will continue to experience a drying trend—and that
almost all regions of the continent will be struck by
more frequent and more intense rainstorms, causing
greater numbers of potentially devastating floods.

At the same time, higher temperatures, enhanced
evaporation, and more erratic monsoons are expected
to increase the number and severity of droughts.

Meanwhile, sea levels are virtually certain to climb
by half a meter by the end of the century and could
rise nearly a meter unless greenhouse emissions

are quickly curbed, while cyclones are expected to
become more powerful. The combination of higher
seas and stronger storms will mean that today’s
1-in-100-year coastal flooding events will happen
once every 10 to 20 years by mid-century, threatening
millions of people in coastal communities.

Failure to curb global greenhouse gas emissions
would put the world on a trajectory towards planetary
warming of 3°C, which would cause catastrophic
disruptions of the whole African food system. Under
the 3°C scenario, Africa would lose 30 percent of its
current growing areas for maize and banana, and 60
percent for beans, by 2050.

Climate tipping points are also possible. If the ocean
currents known as the Atlantic Meridional Overturning
Circulation collapse, for example, deserts would
spread across large areas of Africa south of the
Sahara, with calamitous impacts on food production
and agricultural livelihoods.

THE PATH FORWARD

Climate change presents a huge threat to Africa’s
economic development and social progress.
Adaptation is thus a necessity, not a choice. But it
can put Africa on the path to a more resilient and
prosperous future. This report lays out a detailed
blueprint for successful adaptation. The key enabling
foundations include:

* Mainstreaming adaptation. This means creating
national adaptation strategies and viewing every
decision and every plan through the lens of how
those actions can improve long-term resilience.
In both government and the private sector, a
focus on adaptation would lead to a revolution
in the planning, design, financing, and delivery
of infrastructure, including a heavy emphasis on
renewable energy and nature-based solutions like
the restoration of drylands and forests. A number
of countries have taken important steps in this
direction, such as South Africa, Rwanda, Ethiopia,
and Kenya, among others

Dramatically increasing financial support for
adaptation. In their Nationally Determined
Contributions (NDCs) under the Paris Agreement,
40 African nations have estimated their investment
needs for adaptation at roughly $331 billion

by 2030. The amount of money available for
adaptation actions, however, is far less, leaving

a $265 billion gap. There is an urgent need,
therefore, to increase support from developed
nations, sovereign wealth funds, pension funds,
development banks, philanthropies, foundations,
non-profits, and other sources, as well as
integrating adaptation into national budgets. There
are also opportunities for innovative financing
models. The African Adaptation Acceleration
Program will invest in climate-smart agriculture to
increase yields and improve resilience, along with
empowering youth through incubator and training
programs, for example. The African Conservancies
Fund offers loans to boost sustainable agriculture
and eco-tourism in the Maasai Mara in Kenya.

And some of the Seychelles national debt was
acquired by the Nature Conservancy in return for
creating the Seychelles Conservation and Climate
Adaptation Trust, which has used $1.5 million in
funding for such projects as restoring mangroves
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and employing disadvantaged women to harvest
seaweed for fertilizer. A related crucial step is
requiring disclosure of climate risks. Combined with
measures like “green” and resilient building codes
and other regulations that support adaptation, that
will steer both public and private investment dollars
towards projects, products, and services that build
resilience to floods, droughts, and other climate
change impacts.

Harnessing the power of the private sector. Ninety
percent of the jobs in Africa and 75 percent of

the continent’'s economic output come from the
private sector. Adaptation is thus crucial for the
private sector to survive and thrive. At the same
time, a strong effort to adapt will create important
new business opportunities. In one example, the
OCP Group, a global fertilizer producer based in
Morocco, has worked with public authorities to
build desalination and wastewater recycling plants
to reduce water shortages, and has also partnered
with research centers to introduce new higher-
yielding varieties of quinoa to farmers, helping to
reduce food insecurities.

Improving hydrological and meteorological
(hydromet) services. Reducing the human and
economic toll from disasters like floods or droughts
is impossible without high-quality data on weather,
climate, and key parameters like river flows and
soil moisture—or without a system for warning
those in danger. Just 24 hours of advanced notice
of a coming storm or heatwave can cut damages
by 30 percent, and accurate longer-range weather
and climate forecasts can enable herders to move
their livestock or farmers to change what and
when they plant to maximize productivity. The
World Bank estimates that deaths could be cut in
half and S2 billion annual losses could be avoided
if early warning systems in Africa were upgraded
to European standards. In implementing such
early warning systems, it's essential to engage
local communities, taking advantage of their
knowledge about vulnerable crops and livestock,
the strength of the housing stock, the locations

of shelters, and other key characteristics. It's

also vital to devise methods for reaching people
with forecasts and warnings. In one example,

the national meteorological service in Senegal
works with 83 community-based radio stations,
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plus text message servers, to reach 740,000 rural
households with seasonal forecasts that can guide
planting choices and other decisions.

* Creating more opportunities for young people. With
43 percent of its population under the age of 15,
Africa has the largest youth population in the world.
Young people are particularly vulnerable to the
impacts of climate change, with most employment
being informal on farms or in urban households.
They are also not yet significantly engaged with
the climate crisis, and are often excluded from
community-level political activities and leadership
roles on a continent where countries are governed
by the world's oldest leadership. But the youth
“bulge” also offers important opportunities. Africa’s
young people today have more education than
their parents do. With policies and investments
aimed specially at accelerating “green” and
resilient growth, therefore, youth can provide the
workforce needed to expand the manufacturing
sector, to improve agricultural productivity through
climate-smart practices, and to increase formal
employment in cities.

e Empowering women. Women also are especially
vulnerable to climate change. Because they
typically lack property and land tenure rights, they
are often forced to work on the least productive
land, while also taking on laborious tasks like
collecting water and fuelwood. They are much
less likely than men to use fertilizers and improved
seeds or to make use of mechanical tools and
equipment. And they are usually excluded from

decision-making. As a result, African countries are
failing to take advantage of the unique knowledge,
skills, and perspectives that women have—such as
local knowledge about sowing seasons, traditional
multi-cropping practices, wild edible plants, and
livestock management. They also play major roles
in disaster recovery and resilience. As a result, there
is a critical need to develop gender-responsive
policies that both remove barriers to women’s
advancement and utilize their unigue skills. One
promising path to those policies is giving more
power to women'’s associations. In the Kenitra
province of Morocco, for example, the Soulaliyat
women started an initiative to claim land access
rights. The Ministry of the Interior responded by
urging provincial authorities to ensure that the
principles of gender equality are upheld in the
transfer of communal land.

The steps described above lay the crucial groundwork
for successful adaptation. It is then essential to build
on those foundations by targeting adaptation efforts
in key sectors. This report examines six sectors that
are important for Africa’s future, offering in-depth
analyses and recommendations for effective action.

Agriculture

Given the huge role of the agricultural sector in

the African economy, the millions of smallholder
farmers whose livelihoods depend on it, and the
growing challenges of hunger and food insecurity,
agriculture needs serious and urgent attention—and
the economic case for adaptation is particularly
strong. The cost of taking effective action (particularly
in priority areas like research and extension, water
management, infrastructure, land restoration, and
climate information services) is estimated at US $15
billion per year, less than a tenth of the estimated US
$201 billion annual cost of inaction, which includes
paying for disaster relief and recovery after floods
and droughts.

Numerous proven strategies can make African
agriculture more resilient. Some involve providing
farmers and herders with more information

and resources, such as early disaster warnings,
weather advisories, remote sensing of vegetation
to pinpoint the best grazing areas, and innovative
insurance products, such as payouts pegged to
insufficient rainfall. In the Sahel, for example, such
payouts have assisted 1.3 million drought-affected

people. Expanding mobile internet coverage, which
now reaches only 24 percent of the population, is
important for both delivering information and enabling
farmers to connect with buyers and access new
markets.

Other approaches, especially those led by local
farmers and communities, can boost yields and
incomes. In Niger, smallholder farmers have allowed
versatile nitrogen-fixing Faidherbia albida acacia trees
and other valuable species to naturally regenerate
from seeds and rootstocks. The new trees have
“regreened” more than five million hectares of
degraded drylands, improving the soil, suppling food
and fuel, and recreating a traditional form of resilient
agroforestry that has dramatically raised yields and
incomes. Local knowledge can also be tapped to grow
and market neglected local species that are climate
tolerant, such as cassava bread in West Africa, teff in
Ethiopian cuisine, rooibos tea in southern Africa, or
the faba bean in northern Morocco.

More gains can come from better water management,
such as more efficient irrigation and water storage

in small farm ponds. Cold storage for fresh produce
like fruit, eggs, dairy, meat, and fish, along with better
storage for grains, could significantly reduce food
spoilage, which now wastes 36 percent of all the

food produced in Africa. And pastoralists can switch
from cattle to sheep and goats, which require less
feed during droughts, or to livestock bred to be more
drought- or disease-resistant.
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Adapting the agricultural sector to climate change
bring benefits beyond higher crop yields and
increased farm incomes. Those benefits include
greater resilience to pandemics, lower inequities,
more opportunities for women and youth, greater
political stability, and billions of dollars’ worth of
ecosystem services like cleaner water as landscapes
are restored.

Trade

When climate events destroy crops and cause

food shortages, trade can cushion the volatility of
food markets and reduce the harm to people and
communities, while also creating jobs and raising
incomes. The classic historical example is the arrival
of the railroad in colonial India in the early 1900s. The
resulting ability to transport food and supplies almost
completely ended large numbers of deaths from
regional droughts and food shortages. More recently,
South Africa lowered barriers to imports of maize
and other foods in response to a 2015-2016 drought,
limiting shortages and price spikes.

Africa now should take greater advantage of the
opportunities trade offers to open up markets, boost
productivity, and improve resilience. Studies show
that simply phasing out agricultural tariffs could cut
undernourishment caused by the impacts of climate
change by 64 percent, with 35 million fewer people
suffering from hunger.

This report recommends that governments reduce
trade barriers, especially for food, goods, and
services that can directly increase resilience. Those
can include new stress-tolerant varieties of crops,
technology for early warning systems, renewable
off-grid electricity generation, and innovative
irrigation systems. Countries should also improve
transportation networks throughout the continent,
reducing their vulnerability to floods and other
impacts, and ensuring that natural disasters don't
curtail trade.

Drylands

Two-thirds of the total area of Africa is comprised
of arid and semi-arid regions defined by a scarcity
of water. These so-called drylands are home to
two-fifths of the continent’s population and contain
three-fifths of the total farming land. In addition to
cropland, they range from woodlands and savannas
to Mediterranean shrublands and the hyper-arid
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Sahara. Unfortunately, many of these dryland areas
have suffered from decades of land degradation. Now,
the drylands are warming at a rate twice the global
average, putting half a billion people at risk.

There is an urgent need therefore to restore degraded
drylands, to build greater resilience to future

climate impacts, and to scale up climate-adapted
development.

In the past, top-down interventions by government
agencies, such as national efforts to plant millions
of trees, have often been ineffective. In contrast,
however, many community-led efforts that draw on
local knowledge have been successful. In Burkina
Faso, a farmer named Yacouba Sawadogo revived
an ancient technique called zai, in which people dig
deep planting pits and stuff them with manure and
other organic matter to trap water, making it possible
to grow crops again and restore the tree canopy—and
Sawadogo became known as “the man who stopped
the desert.”

On a much larger scale, the Great Green Wall Initiative
aims to use zai and other techniques like stone bunds
(embankments to minimize erosion) and farmer-
managed natural regeneration to regreen scores of
millions of hectares. These approaches are already
improving productivity and livelihoods and restoring
ecosystems in countries like Mali, Niger, and Senegal,
and can be encouraged by institutional, regulatory and
land tenure reforms that give local communities more
control over their resources.

The drylands also offer great potential for diversifying
well beyond smallholder farming. With abundant
solar resources, minerals, and biodiversity, and with
spectacular landscapes and amazing cultures, they
can support or expand many other forms of economic
and social development. Cheap, renewable solar
electricity can power value-added grain mills and
cold storage for farmers, new factories, hotels, and
other small business, or rural health clinics. Restored
forests and thriving tribal communities can make it
possible to expand eco- and cultural tourism, while
also generating new revenues from increased carbon
storage capacity.

This report encourages African nations to embrace
a vision for the large-scale transformation of the
drylands, simultaneously meeting the existing
challenges of poverty, undernourishment, and

lack of opportunity while creating more economic
opportunities in these important regions as the
climate changes. In regions facing the worst impacts
of climate change, the emphasis should be on people-
based policies (like health, education and social
protection) and not only on place-based policies (like
infrastructure and urban development).

Urban development

Africa has the highest rates of urbanization in the
world. About half of Africans now live in cities, and the
urban population is expected to nearly triple by 2050,
driven by high population growth rates and increasing
migration from rural areas to cities.

Africa already is home to seven “mega-cities” (those
with populations over 10 million people), including

Lagos, Johannesburg-Pretoria, and Nairobi, with
others soon to cross the threshold. Many of these
cities have large and expanding footprints, with the
increase in urban area growing faster than population.

Like many other urban environments around the
world, Africa’s cities face a long list of challenges: lack
of basic housing and infrastructure, overcrowding,
congestion, unemployment, large inequities, disease,
crime and violence, and low standards of living.

Some of the challenges are especially acute in Africa,
including inadequate transportation, insufficient urban
planning, and lack of employment—with 90 percent of
urban jobs being informal. And in sub-Saharan Africa,
an estimated 60 percent of the population lives in
informal settlements that typically spring up without
planning or basic services. With little air conditioning
and vulnerable power grids, heatwaves threaten lives
and cripple businesses. And because many informal
settlements are located on floodplains or hillsides,
they are especially vulnerable to floodwaters or
landslides. After three days of intense rainfall in 2017
in Sierra Leone, for instance, a massive landslide in
the Babadorie River Valley resulted in more than 1000
people being dead or missing.

Solving these problems and building resilience is a
difficult and complex challenge, requiring actions

at many levels. But African cities do have unique
opportunities to adapt to climate impacts, given their
relatively low current population density and the

fact that many cities are still in the early stages of
urbanization. This report’'s recommendations include
strengthening early warning systems, providing
affordable safe housing, creating urban parks and
better drainage systems to soak up stormwater

and reduce urban heat, promoting innovative urban
agriculture (such as vertical farms on the walls of
homes), strengthening and decarbonizing power grids,
generating energy from wastes, moving communities
from vulnerable floodplains and hillsides, and
restoring natural features like riverbank mangroves
and wetlands. In coastal Beira in Mozambique, one
of the cities most threatened by climate change,
restoring the natural drainage capacity of the Chiveve
River and creating urban parks along the riverbanks
has reduced the risk of future flooding. In other cases,
local communities can lead the way. In Murkuru, a
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large slum in east Nairobi, local people have led an
effort to build roads, add stormwater drains, and
connect each household with electricity, clean water,
and sewers, reducing flooding and the incidence of
waterborne diseases.

Transport and energy

Many of the roads, bridges, power grids, and other
key infrastructure elements in Africa are decades
old and are unable to withstand the impacts of
climate change. In Tanzania, businesses lose
millions of dollars a year because of power outages
and transport disruptions caused by flooding. In
Mozambique, a 2000 flood destroyed road links
between the capital of Maputo and the rest of the
country, as well as the rail line to Zimbabwe, for
almost a year, leading to the lowest level of economic
growth in two decades.

The combination of vulnerable infrastructure

and increasing climate shocks can create an
“infrastructure trap” in which governments spend
most of their limited funds repeatedly rebuilding the
same failed structures and systems, leaving few
resources to make progress towards a more resilient
future.

The way out of this trap is switching from reacting
only after disasters strike to “proactive” adaptation:
considering climate risks at the beginning of every
project, and incorporating resilience in planning,
design, construction, operation, and maintenance.
The upfront costs of building in resilience from the
start are estimated to be only about three percent
higher than normal construction, but the payoff

is much larger—at least four times the additional
investment in reduced rebuilding and maintenance
costs. There are many other benefits as well. More
resilient solar power plants not only provide electricity
when droughts curtail hydropower, for instance, they
also mitigate climate change, reduce air pollution,
and lower fuel costs compared to alternative diesel
generators.

Another part of the solution is making better use of
natural systems. Green roofs, urban parks, wetlands,
forests, and other nature-based approaches can
significantly improve stormwater management and
reduce flooding, while also reducing the costs of
engineered solutions like more massive stormwater
drains. Similarly, restoring salt marshes, coral reefs,
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and mangrove forests to protect coastal roads, rail
lines, ports, and airports is highly cost-effective.

There are also countless opportunities for clever
ideas. In Ghana, the Bamboo Bike Initiative trains rural
women and youth to build bicycles for those who
can't afford commercial ones. Farmers report that
the bicycles enable them to spend more time growing
crops, and students who used to walk up to 10 km to
classes say their school performance is improving
because they can arrive earlier and more quickly.

Water resources, floods, and disaster risk
management

A key principle of adaptation is that you cannot
prepare for future climate disasters if you are

not ready for current disasters. That's why it is
encouraging that all 55 countries in Africa have
signed onto the Sendai Framework for Disaster Risk
Reduction, which sets ambitious goals for reducing

the number of people killed or affected by disasters,
along with economic losses, damage to infrastructure,
and disruptions of basic services. In addition, 18
countries have strategies or policies in place to work
towards those goals, and seven more are developing
such policies.

This is just a beginning, though. This

executive summary has already offered many
recommendations, from improving early warning
systems to harnessing nature-based solutions like
ecosystem restoration, for reducing the toll from
floods, droughts, and storms.

Additional recommendations include boosting

the financial resources for disaster relief and
recovery—and using those resources to provide nearly
instantaneous relief support. A case study in Malawi
shows that a four-month delay in disaster support can
increase the cost per household from a few dollars to
US $50. And a nine-month delay sends costs soaring
to US $1,300 household, primarily because people are
forced to sell assets like livestock at distressed prices
and children’s development is set back.

Given that most disasters are caused by too much
or too little water, better water management is also
crucial. That means integrating policies across a
range of sectors and activities—forestry, agriculture,
municipal water supplies, hydropower and river
management, to name a few. It also requires

more international coordination, since many large
watersheds cross borders. A good example of

such basin-wide collaboration is the Niger Basin
Agreement, in which nine countries have come
together to develop both a sustainable development
action plan and a climate resilience investment plan.

CONCLUSION: TURNING THE
BLUEPRINT INTO ACTION

A consistent theme runs through the sections of this
report: Adaptation is not just a vital imperative; it also
represents a major opportunity to solve previously
intractable problems and put Africa on a more
resilient path.

The same adaptation measures that can prevent
devastating floods will reduce outbreaks of
waterborne diseases like diarrhea, now the leading

cause of death in Africa in children under five.
Regreening the drylands and boosting crop yields
will help stamp out malnutrition and child stunting,
beginning a positive cycle that can improve families’
prospects and well-being over generations.

Or consider the challenges of gender equity. Women
in Africa now have less access to productive land than
men do. They get only seven percent of all agriculture
extension services and less than 10 percent of the
credit offered to smallholder farmers. They are less
likely to have mobile phones to connect them to
markets or warn of threatening weather events, and
they tend to shoulder laborious tasks like fetching
water and collecting fuelwood.

Adaptation done right not only corrects these
inequalities, it also offers benefits from tapping

into the often unique and invaluable knowledge and
expertise of women in such areas as traditional
crops, agricultural practices, and edible wild plants.
This report thus strongly recommends giving women
greater roles in politics and decision making.

Adaptation is not easy. The pursuit of other important
objectives, like the 169 targets in the Sustainable
Development Goals, can even result in actions that
are maladaptive. For example, efforts to reduce
hunger by increasing irrigation could end up depleting
aquifers, with severe long-term consequences. It is
encouraging, therefore, that this particular risk was
recognized in the Sebou-Saiss basin in northern
Morocco, and the Saiss Water Conservation Project
was launched to both cut hunger through more
efficient irrigation and boost long-term resilience by
preserving the aquifer.

Successful adaptation will take countless efforts

like this one—and a resolve and commitment that
most countries have yet to fully embrace. Africa
needs more international cooperation and South-
South exchanges of practical adaptation solutions
with demonstrated results at scale. The hope is this
comprehensive blueprint report can help African
countries make that commitment and provide a guide
to the way forward, helping to put Africa on the path to
a more resilient future.
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» INTRODUCTION

The GCA’s State and Trends of Adaptation in Africa
report presents a comprehensive overview of the
present and future prospects of the African continent
in the light of climate change. It is also a blueprint for
how individuals and institutions in the African and
international policy space can finance, design and
implement adaptation plans to best protect the lives
and livelihoods of millions of African people from
such disruptive change.

For many reasons surveyed in depth in this report—
including its large youth population, large proportion
of the workforce in informal employment and in
agriculture, historical and current development
trajectories, distinctive geographical features and
climatic characteristics, decreased fiscal space after
the COVID-19 pandemic, and the continent’s pressing
challenges in the realms of food security, urban
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infrastructure and energy—Africa faces a stark threat
from the present and potential effects of climate
change. It has no choice therefore but to adapt.

In this context, the State and Trends of Adaptation

in Africa report is especially timely. As the recently
released first volume of the IPCC Sixth Assessment
Report (AR6) in August 2021 suggests, it now
appears that critical warming levels for the world
are likely to be reached earlier in the century than
previously projected. Given the time-lag between
the strong mitigation measures recommended by
the report to prevent average global temperature
rising by 1.5°C is the ipcc recommendation or more
by mid-century, and such measures taking effect,
both the need and the urgency to adapt are stronger
than ever in Africa. Research presented in this report
shows that the relative economic impacts of climate

change on Africa are projected to be greater than in
the developed world, meaning a potential reversal of
decades of hard-won economic progress. Adaptation
can also be a wellspring of future development,
generating hundreds of thousands of green jobs,
ensuring stability and food security for the vulnerable,
forestalling conflicts over key resources like water
and energy, and having positive impacts on many
other human development indicators. This report

is published before COP26 and we hope it will
support the design of adaptation programs and
actions, linking to the race to resilience as it sets

out to catalyze a transformational change in climate
resilience globally and, in particular, for Africa and its
most vulnerable populations.
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What are the most optimal pathways that an
integrated program of climate adaptation for Africa
might choose from the available options and
resources at its disposal? And how can governments,
regional bodies, and institutional actors work
together to deliver a systematic and integrated
program of adaptation to help secure the lives and
livelihoods of the people of Africa? This Synthesis
chapter presents an overview of the key findings and
policy recommendations of the papers featured in
the State and Trends of Adaptation in Africa report. It
calls for a combination of coordinated and supportive
bottom-up and top-down solutions. Adaptation is
everybody’s business.
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SYNTHESIS

PRESENT AND PROJECTED
CLIMATES IN AFRICA

Africa is exposed to complex, interconnected climate
systems, with three of the most important being

El Nifio Southern Oscillation (ENSO), the monsoons,
and cyclones. Each is already affecting the lives

and livelihoods of people across the continent. As
anthropogenic climate change causes the planet

to warm, each of these climate systems is likely

to increase their influence on extreme weather
outcomes and to become more erratic.

The recently released first volume of the IPCC

Sixth Assessment Report (AR6) suggests that it is
becoming increasingly difficult to avoid reaching a
rise in average global temperature of 1.5°C within the
next decade or so and 2°C or more by mid-century.
Even if lower emissions pathways are to be achieved,
African climates are likely to be more erratic, with
most of Africa becoming more arid and much of

it so hot that outdoor work and tourism will be
life-threatening for much of the year. Droughts and
floods already threaten livelihoods and trap people
in poverty, and both are likely to increase in intensity
and frequency in the future. Africa is particularly
vulnerable to climate extremes, or even shifts in
weather norms such as the start of the monsoon,
as so much food production is dependent on

rainfed cropping and pastoralism. Infrastructure that
supports the wider economy is also highly exposed
to extreme events. Therefore, adaptation is now
more urgent and challenging than ever. The Present
and Projected Climate Risks in Africa chapter sets
the scene, showing us where we stand now and the
increasing climate challenges that are imminent.
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Key Findings

The African continent is often associated with
disasters. Like most other parts of the world, Africa
has shown a marked decline in the number of people
reported as being killed in disasters. For example,
in the 20 years from 1970 to 1989, 679,000 people
were reported as being killed in African climate
disasters, compared with only 44,000 fatalities
over the most recent 20-year period. Most of this
change represents real improvements from better
hazard-reduction measures, social safety nets and
humanitarian support to alleviate the worst of the
impacts. But some of the decline is due to changes
in the attribution of the cause of death, especially in
relation to drought.

From 1991 to 2020 there were about 50 reported
disasters per year across Africa, with floods
contributing two out of three events. But droughts
have the greatest impact on African lives and
livelihoods, with five times more people affected by
droughts than floods. Floods are recorded as causing
greater financial damage, but as only 14 percent of
disasters in Africa have an estimate of damages
recorded, little can be made of the damage data. The
number of flood events reported has increased about
five-fold since the mid-1990s while the numbers of
other types of disaster have changed much less.
Some of the increase in floods could be due to a
changing climate, but changing exposure patterns

of populations along rivers and coasts and improved
reporting almost certainly contribute as well.

In August 2021 the first volume of the AR6 Report
was released with new insights and modelling. It is
based on a major new modelling effort (CMIP6) that

compares over 30 models of general circulation to
include more detail within the models and greater
spatial resolution. Analysis for Africa shows that
changes in temperature drivers are already observed
to be consistently higher across Africa. Annual
precipitation is expected to decrease in North

Africa and Southern Africa by 2050, even though
such a trend is not yet clear in the observational
data. Northern and Southern Africa are expected

to become more arid throughout this century, but

in some parts of Southern Africa aridity will be
accompanied by an increase in heavy rainfall events,
possibly leading to floods.

Confidence in the prediction of changed climate
patterns and their attribution to human effects has
increased, and it now appears that critical warming
levels are likely to be reached earlier in the century
than previously projected. This is the AR6 Report’s

strongest message for adaptation. Both the need and
the urgency to adapt are stronger than ever.

A major challenge in the planning for climate change
is the deep uncertainty at small geographical scales
(like a city) and over longer timeframes (the decades
of useful life of infrastructure assets). This calls for a
strong emphasis on no-regret robust solutions able
to handle that uncertainty.

Climate change attracts attention when some form of
climate shock occurs. However, more subtle climate
changes also threaten ecosystems and the people
whose well-being depends on them. Small changes

in weather patterns arising from climate change can
gradually erode productivity of food systems and
cause losses of assets through events too small to
attract global or even national attention. These affect
people’s well-being and can counter efforts to rise

Table 1: Summary of effects of increasing emissions on African climates

e

Central Africa, where the estimate is 2.5°C.

and region.

Summary: Heat waves and heat stress will increase and drastically so in the worst scenarios.

Observed mean annual temperatures are increasing at 0.2°C to 0.5°C per decade.

Under each of the major emissions scenarios assessed, a global temperature increase of 1.5°C over
pre-industrial levels is likely to be exceeded in the next decade or so, and by mid-century all but the lowest
emissions scenarios suggest temperature increases of 2°C or more.

High-emissions scenarios suggest it is very likely that warming will exceed 3°C by 2100 except in
Extreme heat-observations are limited so no evidence of a recent increase. Modelling suggests days above 35°C
will increase by 20 to 160 days annually depending on scenario and region.

Life-threatening temperatures above 40°C are projected to increase by 10 to 140 days depending on scenario

Cooling degree days will increase and heating degree days will decrease.

The frequency and intensity of heavy precipitation events are projected to increase almost everywhere in Africa,

leading to more flooding events.

and region.

Drought Droughts are expected to increase in all regions of Africa except the northern parts of East Africa and the Horn
of Africa.

Aridity Observation and modelling suggest increasing aridity in North Africa, West and East Southern Africa, and in
Madagascar.

Summary: Changes in total precipitation are small, but more rain is likely to fall in heavy rainfall events in most regions. But the effect
of increased precipitation must also be considered alongside the prospect of increasing temperatures and evaporative demand.
Thus the overall picture is one of drier conditions over most of the continent with more droughts but also more flooding.

Observations are variable, but in many areas there is evidence of a drying trend, especially in parts of North
Africa, West Southern Africa and Central Africa. Models project that this trend will continue.

River floods-observations suggest there has been some increase in recent decades. Model results vary with
scenario and region, but they suggest that present 1 in 100 year floods could become as frequent as 1in 40
years under low-warming scenarios and 1 in 20 years under higher warming scenarios.

The West African monsoon appears to arrive later in the year and rainfall is more intense and erratic.

Life-threatening temperatures above 40°C are projected to increase by 10 to 140 days depending on scenario

STATE AND TRENDS REPORT 2021 | 23



SYNTHESIS

Coastal &
ocean

Sea levels African sea levels are currently rising slightly faster than the global average, although a little slower in parts

of the Indian Ocean coast. They are virtually certain to continue rising by 0.4 m to 0.5 m by 2100 under low-
warming scenarios, and 0.8 m to 0.9 m under high-warming scenarios.

Ocean Marine heat waves are expected to continue to increase in frequency and intensity, especially around the Horn
temperatures of Africa.
Cyclones Cyclones are possibly decreasing in frequency, but high-intensity events will become more common,

often associated with very heavy rainfall.
Coastal Projections suggest that a current 1 in 100 year flooding event will become events with a return period of
flooding 10 or 20 years by 2050, and of 5 years to annually by 2100, even under moderate warming.

Fire weather

Dust storms

out of, or can push people back into, poverty, leading
to millions of people never being able to escape from
the threat of poverty. Table T summarizes the AR6

climate trend observations and projections for Africa.

Effective action on climate adaptation and resilience
is only possible with high-quality weather, climate,
hydrological, and related environmental data
("hydromet” data). This data is collected in each
country by national hydromet agencies. Data is, of
course, not enough. In the end, what is required is for
all stakeholders in society—governments, businesses,
civil society, and citizens—to take appropriate action
based on weather and climate information and
projections. The meteorological value chain—from
weather observations to local forecasts, warnings,
seasonal outlooks, and other climate services—needs
to work in a coordinated manner to be truly effective.

An essential product of this meteorological chain

is multi-hazard early warning systems. According

to an estimate by the World Bank, if early warning
systems in low- and middle-income countries were
upgraded to European standards, lives lost could be
halved and annual losses to assets of between $300
million and $2 billion avoided. High-quality hydromet
data has many other benefits, including economic
productivity in key sectors, from agriculture to
logistics. Better historical hydromet data and
projected climate changes are becoming more
critical to mobilizing climate finance. The collection
of weather and climate observations in Africa is weak
and deteriorating in recent years. For example, over
the last five years (January 2015 to January 2020),
the number of upper-air observations dropped by
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Likely to increase throughout extratropical Africa.

Evidence is uncertain due to confounding factors, especially changes in land cover and general uncertainty

in detailed wind modelling. The whole topic is impeded by lack of controlled observations.

almost half in Africa. This foundational problem
poses significant challenges for the ability of Africa to
adapt to climate change.

SECTION 1 - ECONOMICS
AND FINANCE

Macroeconomics of adaptation

While Africa has enjoyed high levels of economic
growth over the last decade, it now experiences high
economic losses from climate-related variability
and extreme events, such as major floods, droughts
and storms. In fact, it is the region with the highest
vulnerability to such events globally. These events
have major macroeconomic consequences. The
strong growth rates experienced in Africa over the
last decade would have been even higher if climate
shocks had been better managed; a failure to prepare
for these events has led to foregone growth.

Looking to the future, climate change will exacerbate
these existing impacts, and create new risks even

in the near term. In the long term, it will lead to
potentially very high future economic costs, though
the level of these impacts will depend on global
mitigation agreements and their implementation.
Africa already has a large existing adaptation deficit.

The Macroeconomics of Adaptation chapter provides a
deep dive on the economics costs and
macroeconomic risks of climate change impacts in
Africa. It considers the potential economic benefits
of adaptation, and the range of cost-benefit ratios of
adaptation interventions in Africa.

Key Findings

There is an established literature on the economic
costs of climate change, going back several decades.
Despite the modelling challenges and uncertainties
involved, there are many common insights across the
various studies. Our analysis shows that:

* Even if the goals of the Paris Agreement are
achieved, the economic costs of climate change
in Africa are projected to be large. It is likely that
Africa will experience higher relative impacts (as a
percentage of GDP) than most other world regions,
even though it is less responsible, both historically
and in the present day, for global greenhouse gas
(GHG) emissions than other major regions of the
world. If the Paris goals are missed, the economic
costs will be very significant in Africa, and
potentially catastrophic.

* Climate change will affect near-term development
and poverty reduction, as well as long-term growth
for the continent. There is less agreement on
the exact size of the economic costs of climate
change in Africa and on which regions and specific
countries in Africa will be most affected. Most
studies report significant economic costs over
the next few decades (i.e., several percent of GDP
per year), rising significantly for high-warming
scenarios in the longer term (to >5 percent and
plausibly >10 percent for some countries), as
shown in Figure 1. In addition, it is likely that these
impacts will be unevenly distributed within countries,
disproportionately affecting the most vulnerable.

Data shown are from a series of recent studies for
low (green), medium (orange) and high (red) warming
scenarios, including World Bank (2010), OECD (2015),
Kompas et al. (2018), Baarsch et al. (2020), AfDB
(2020), De Bruin et al. (2020), and Bosello (2021).
They include regional studies for Africa and country
studies: small circles represent country studies; large
circles represent regional studies. Studies are plotted
on the same scale, but they report slightly different
metrics (e.g., percent of GDP, gross damages
lincluding non-market impacts] as an equivalent
percent of GDP, percent GDP per capita).

A further finding is that the relative distribution of
climate change impacts will not occur evenly across
the world. The absolute costs of climate change
are influenced by the size of regional and national
economies, and thus the proportion of global total
damages in Africa is low. However, the relative

cost of climate change reveals a different picture.
All studies project much higher relative economic
impacts in Africa and Asia, as a percentage of

GDP, than in other world regions. This means that
even if the Paris Agreement goals are achieved,

the economic costs of climate change in Africa

are projected to be large, and it is likely that Africa
will experience higher relative impacts than most
other world regions, even though it is the least
responsible for global GHG emissions. If the Paris
goals are not met, then the economic costs in
Africa could be extremely large and climate change
will fundamentally affect development and growth
objectives for the African continent.

Figure 1: Selection of study findings of the economic cost of climate change over time for increasing temperature

levels for Africa
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* Only adaptation can reduce the economic costs
of climate change in Africa over the next 20 years:
Africa urgently needs to scale up adaptation now.
Without a doubt, international mitigation policy
is the only way to avoid the economic costs of
high warming pathways, i.e., above 2°C relative
to pre-industrial levels. However, while ambitious
mitigation will provide huge benefits by avoiding
these high-warming scenarios and the associated
economic costs, the benefits of these policies
have a relatively limited impact in the short term.
Mitigation primarily has benefits after 2040, due
to the inertia in the temperature response to
greenhouse gas concentrations. To put this another
way, the level of climate change in the next 20 years
for Africa is already locked in, and these impacts
can only be reduced by adaptation.

There is a need to consider climate change in public
financial management. The impacts of climate
change on public finances, combined with the need
to finance adaptation, could add pressure to debt
levels in Africa. Financial market anticipation of
these various impacts could hasten and exacerbate
climate-related economic costs in Africa.

e Adaptation can reduce the economic costs of
climate change in Africa very effectively. It should
be seen as a complement to mitigation, not a
substitute. While adaptation is found to be highly
beneficial, the amount of adaptation (and the cost)
depends on the decision framework used, as well
as the level of warming.

* Early adaptation has high benefit-to-cost ratios.
Our analysis focused on information for Africa
specifically, to identify the potential benefit-to-cost
ratios for adaptation. The findings are summarised
in Figure 2. As shown in the figure, BCRs for a range
of adaptation measures are mostly above 2:1, and
often above 5:1, which is a sizable rate of return.

Policy Recommendations

A rapid scale-up of adaptation in the next 20 years

is needed in Africa: doing nothing is not an option.

It is important to strengthen the consideration of
climate adaptation upstream (at a more strategic
level in government policy and strategy), as well as to
develop pipelines of bankable projects, considering
both climate-proofing of planned development (e.g.,
resilient infrastructure) and also targeted adaptation

Figure 2: Adaptation benefit-to-cost ratios for a selection of options from Africa-specific studies

Protective forests (3:1)

Disaster risk reduction (2:1-24:1)
Water & sanitation (2:1-12:1)

Weather and climate information services (4:1-25:1)

Climate-smart export crops (2:1-14:1)

Drought EWS (3:1-6:1)
Social protection (1:1-6:1)

Climate-smart agriculture (1:1-6:1)

Capacity-building

& institutional strengthening
(Indiccative 10:1)

1:1 2:1 5:1

A 4

10:1

Low High Excellent

Benefit-to-cost Ratio

Source: Authors

Note: The figure shows the indicative benefit-to-cost ratios and ranges for a number of adaptation measures. It is based on the evidence review undertaken for this study. It is
stressed that BCRs of adaptation measures are highly site- and context-specific and there is future uncertainty about the scale of climate change. Actual BCRs will depend on all

these factors.
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projects (e.g., flood defences). Many countries will
require external finance to deliver these scale-ups.
There is an important role for government to identify
the strategic economic case for action, and to
consider where and how best to intervene to create
the enabling environment for adaptation to ensure it
is effective, efficient and equitable. There is a need
to integrate economic thinking when designing
adaptation strategies and policies, i.e., to consider
market and policy failures, to identify where it is
appropriate for government to act, and to design
strategy and policy accordingly, as with other public
policy areas. This will require analysis of these issues
by governments and involve relevant ministries and
expertise. It will also require external support.

COVID recovery

Globally, the unprecedented economic challenges

of COVID-19 are being addressed by a combination
of fiscal and monetary interventions. As some
countries have begun to emerge from the depths of
the health crisis, fiscal spending has again been the
favored lever, this time to support long-term recovery

Photo: Mukurukuru Media/Shutterstock

by stimulating new jobs and enabling a return to
pre-COVID-19 levels of economic growth. However,
only a small share of the fiscal stimulus packages is
explicitly green. Yet recent global economic studies
suggest that green spending can secure both greater
growth and a greener future. The COVID Recovery
chapter reviews the COVID-19 recovery fiscal
stimulus expenditures in selected African countries,
analyzes their immediate benefits, and proposes
ways to enable sustainable green economic growth.
Selected countries include the Democratic Republic
of the Congo, Egypt, Kenya and South Africa.

Key Findings

Before the COVID-19 pandemic, investment in
adaptation to climate change was low when
compared to investment in mitigation. Considering
the economic crises and the disruption to livelihoods
caused by the pandemic, it is important to stress on
the idea of resilience and to contemplate new, green
pathways to growth. This is especially so in the case
of Africa, which has one of the largest populations of
poor and vulnerable people in the world.
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Agriculture is a dominant sector in the economies

of most African countries. A focus on natural capital
has the potential to bring economic, social, and
environmental benefits, creating jobs rapidly and
safeguarding communities against climate change.
There is a clear and strong codependency between
agriculture, natural capital, and climate change.
Natural capital management provides a great

variety of critical services to agriculture. Among
them, for example, are ecosystem services (water,
soil, nutrients, etc.) and regulating environmental
conditions (physical protection against natural
hazards like floods, tsunamis or wildfires, purifying
water, etc.). On the other hand, poor agricultural
practices and management reduce the availability
and quality of natural capital, which in turn may
create a spiral of degradation of both natural capital
and agricultural activities. Both sectors are extremely
vulnerable to climate change. Climate change
accelerates the depletion of natural capital and
ecosystem services by altering major geophysical
conditions—average surface temperatures, ocean
temperatures, precipitation patterns, the oxygen
content and acidity of seawater—too quickly for
natural systems to adapt. When these changes reach
thresholds that ecosystems can no longer sustain,
natural capital and ecosystem services often degrade
along a nonlinear path.

The sustainable use of natural capital, particularly to
address vast adaptation needs through nature-based
solutions (NbS), and the adaptation of the agricultural
sector to cope with current and future climate change
impacts are vital for Africa’s recovery and for resilient
green economic growth.

{
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Policy Recommendations

The examples of the four focus countries show that
COVID-19 has caused a severe disruption to the
countries of Africa, with huge consequences for both
lives and livelihoods. Further, the absence of much
fiscal space to generate remedial measures has
meant that African countries have been able to spare
only a fraction, when measured per person of the
population, of the sums spent in the developed world
and in low- and middle-income countries elsewhere
in the world on relieving economic distress and
providing safety nets.

But in the present crisis there is also a window

of opportunity. As the nations of Africa seek to
rebuild their economies, a new policy orientation
emphasizing green and sustainable growth can

not only boost the economy and create jobs on a
large scale, it can also make the continent more
resilient against the long-term challenges of climate
change. Key principles that define and govern

the “green growth” approach to development
include sustainable economic growth; resource-
use efficiency; climate change response through
adaptation and mitigation; creation of decent green
jobs; and human well-being and social inclusiveness.

Many of the countries surveyed in this chapter,
and more broadly in this report, have a significant
percentage of their populations involved in, and a

significant share of their GDP generated by, agriculture.

As they seek to rebuild after the pandemic and to
restructure their economies in the face of climate
change, focusing on adaptation and natural-resource
management can have many beneficial effects,
among them the large-scale creation of sustainable
green jobs for adaptation and resilience.

The needs and possibilities of each country are
slightly different, and, as this chapter shows, under
the broad orientation of green growth there is
considerable room for the generation of portfolios
of policy options tailored to each case. The provision
of concessional finance by international partners,
including foreign governments and multilateral
organizations, is imperative for a successful COVID-
19 recovery for Africa and to significantly reshape
the economic, social, and environmental future of the
continent.
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Finance

Current adaptation finance flows to Africa are
insufficient to meet growing adaptation needs on the
continent. The Finance chapter provides an overview
of existing adaptation finance flows in Africa and
identifies opportunities to increase the volume and
efficacy of that finance.

Key Findings

There is a pressing need to increase investment in
climate change adaptation in Africa. While only six
African countries have submitted National Adaptation
Plans (NAPs) to date, all African countries, with

the exception of Libya, have submitted Nationally
Determined Contributions (NDCs), all of which
include an adaptation component, as part of their
commitment to the 2015 Paris Agreement. Based

on these NDCs, all African regions prioritized at least
three of these four sectors: 1) agriculture 2) water

3) health 4) forestry, land-use, and ecosystems. A
total of 40 African countries provided estimated
investment needs for adaptation, totaling roughly
$331 hillion through 2030. Fifteen countries provided
a breakdown of conditional vs unconditional cost
estimates, with an average ratio of 80:20. An average

& A

80:20 ratio indicates that of the $331 billion estimated
investment need (or $33 billion annually), countries
expect to contribute around $66 billion (or $6.6 billion
annually) from their national budgets, while the
remaining investment gap of $265 billion (or $26.5
billion annually) must be met by international donors
and domestic and international financiers.

Globally, an annual average of $30 billion in
adaptation finance was tracked for 2017 and

2018, mostly provided by public actors (DFls alone
accounted for 67 percent of the total). Due to

data limitations, nearly all flows tracked are from
international public finance. Just over S6 billion was
tracked in adaptation finance to Africa in that period.
If this trend continued through 2030, total finance
from 2020-2030 would only amount to $66 billion,
far short of the $331 billion (or approximately $30
billion annually) in estimated needs per stated cost
estimates in NDCs. Adaptation finance is therefore
scaling up too slowly to narrow the gap, even as the
costs of climate impacts rise. Of the $6 billion in
adaptation finance tracked, grants and concessional
debt accounted for approximately 90 percent of
financial flows to adaptation in Africa.
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Two sectors—agriculture, forestry, land-use, and from the region and external to Africa: multilateral,
natural resource management; and water and national, and bilateral DFIs contributed and managed
wastewater management—combined have received 67 percent of total adaptation finance flows to the

62 percent of total adaptation finance in 2017-18. region, followed by bilateral government flows at 19
These results are consistent across African sub- percent. The most vulnerable countries in Africa have
regions (Figure 3). The majority of finance flowed not been recipients of proportionally high volumes of
from Development Finance Institutions (DFIs) both adaptation finance.

Figure 3. Tracked adaptation finance by region and sector (USD, 2017-18 average)
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Policy Recommendations

There is a pressing need to accelerate finance for
climate adaptation in Africa over the coming decade.
Adaptation investment needs to be mobilized

from a wider variety of finance sources. Based

on announced commitments, future adaptation
finance for Africa is expected to more than double by
2025. However, even if many of the main DFIl actors
adopted best-practice commitments (similar to the
World Bank’s commitment to dedicate 35 percent

to climate finance, of which 50 percent will go to
adaptation) and if currently announced private sector
mobilization efforts are successful (assuming at
least 20 percent of MDBs’ $40 billion private sector
mobilization target goes to adaptation in Africa),
annual adaptation finance flows may still not meet
minimum estimated investment needs by 2025.

There are many potential sources of adaptation
finance for Africa, offering finance on a range of

terms from highly commercial to highly concessional.

Governments and stakeholders must mobilize
different blends of these finances to ensure that
adaptation efforts can be sustained on a consistent
path, even as there is a greater effort made to
generate high-quality, low-cost climate data and

to translate climate science into policy. Figure 4
summarizes the financial actors which have a role to
play in mobilizing finance for adaptation at scale in
Africa. These actors offer financing along a spectrum
of terms, ranging from highly concessional terms
(lower return expectations and/or longer tenors)

to commercial terms (market returns and tenors
expected). Concessional capital is intended to fill a
gap where the private sector (commercial capital)
would not otherwise invest.
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Yet there are numerous barriers to investment in
adaptation that must be addressed. As discussed

in the chapter, there are cross-sectoral barriers as
well as sector-specific barriers hindering investment
in adaptation activities, such as inadequate risk-
adjusted returns, limited capacity to collect and
analyze relevant climate data, policy and regulatory
barriers in the agriculture sector, the need for regional
coordination in the energy sector, lack of subnational
fiscal autonomy for cities, and challenging
economics for coastal ecosystems, among many
others.

To mobilize these investors, a three-pronged strategy
is needed.

1.Mainstream resilience into investment decision-
making, through the following steps: (i) increase
access to robust climate data; (i) incubate
technical expertise in financial structuring; (iii)
engage pension funds through appropriate financial
instruments; (iv) build capacity of African financial
institutions and government entities to evaluate
and act on climate risks; (v) require disclosure of
climate risks—via national legislation and/or via DFI
on-lending; and (vi) support small and medium-size
enterprises (SMEs) that are offering adaptation-
relevant products and services.

2.Build the enabling environment for adaptation
investment, including the following: (i) articulate
investment-ready NAPs and mainstream climate
resilience in government procurement; (ii) build
capacity to develop science-based policy and
projects; and (iii) improve macroeconomic
environments and adopt a multifaceted approach
to address debt burdens faced by African countries.

3.Deploy innovative finance instruments, not only
including grants and project finance, but also
financing facilities, results-based finance, debt-for-
climate swaps, liquidity instruments, and insurance.

Action taken now across the full range of potential
adaptation finance sources will be critical to
determining the course of Africa’s capacity to
respond to present and upcoming climate impacts
and to building a more climate-resilient and livable
future.
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Figure 4: Potential Sources of Adaptation Finance in Africa

Offer Finance on
Commercial Terms
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¢ Commercial Banks: Commercial banks can raise their own funds through bank

deposits and are governed by international standards set by Basel Il and llI
regulations for capital adequacy. Commercial banks have networks that can be
leveraged including relationships with farmers, co-operatives, and MSMEs and
can build technical capacity to structure financial instruments in partnership
with development banks and other concessional finance providers.

= Pan African Banks: PABs can invest in MSMEs and mainstream resilience into
their lending portfolios. PABs have been successful in increasing firms’ access
to finance and increasing competition and efficiency in the banking industry and
can have a positive impact on micro-prudential stability with the least cyclical
behavior in times of crisis.

Private Equity and Venture Capital: Africa’s PE industry was cultivated by DFls
that had a mandate to invest in private sector businesses in Africa to promote
social and economic development. Gradually the industry expanded and by
2020, there are more than 150 active fund managers of different sizes spread
across geographies and sectors in Africa. The nature of their investments is
suitable for scaling up adaptation finance and has potential for investment in
new and innovative adaptation technology and services.

African Institutional Investors: African institutional investors have USD 1.8
trillion assets-under-management in 2020. Institutional investors' core goals
are capital gains and stabilization of returns over the long term. They have
very high ability to mobilize funds through pensions in the right regulatory
environment and their prudential responsibilities require them to invest in
assets with high credit ratings and assets that are listed.

= Sovereign Wealth Funds invest in domestic markets and have potential to
finance adaptation focused securities and government bonds.

= Pension Funds are instrumental in mobilizing long-term saving and can support
long-term adaptation investments.

Insurance: Insurance penetration is concentrated in a few major markets like
South Africa, Egypt, Morocco, Nigeria, and Kenya. Insurers have advanced
technical capacity to evaluate climate risks and capacity for innovation in
climate risk transfer mechanisms. Insurance companies must undertake
qualitative and quantitative assessments of impact of physical and transition
risks on their investment portfolio.

Large Corporations: Sustainability and resilience in food production and
supply chain are increasingly a focus for large multinational corporations
especially those with global supply chains. Corporations have potential to
deploy finance and technology at scale to undertake adaptation measures
though will be largely focused on their own supply chains.

Multilateral & Bilateral DFIs: DFls play a critical role in mainstreaming
adaptation in development finance by assessing climate risks and vulnerability,
assisting country governments to build capacity for mainstreaming adaptation,
and mobilizing private capital. DFls can bridge knowledge gaps through tools
such as feasibility studies, business risk assessments, technical assistance,
and market studies.

v

Offer Finance
on Highly
Concessional Terms

Sub-Regional Development Banks: SRDBs have a mandate to contribute to
regional integration and regional infrastructure development projects. Four
African SRDBs: Eastern and Southern African Trade Development Bank, East
African Development Bank, West African Development Bank, and Ecowas Bank
for Investment and Development are operational in Africa in three separate
regional economic communities. 40 African countries are shareholders of the
SRDBs and in 2013, the total assets of African SRDBs were USD 6.2 billion.

National Development Banks: NDBs are state-owned or government-
sponsored financial institutions with a primary mandate of providing
long-term and concessional capital to high-risk sectors and industry which
are underserved by private commercial banks and contribute to the country’s
development agenda. NDBs are important intermediaries for international
climate finance and more than 10 currently have direct access to GCF funding.

Multilateral Climate Funds: Multilateral Climate Funds established through
international agreements or for a specific mandate provide financing for
adaptation in Africa either through grants or market-linked instruments. They
are catalytic in facilitating and accelerating financing in perceived high-risk
adaptation projects by providing instruments like first-loss or junior equity,
repayment guarantees, and grants to mobilize private investments.

National Climate Funds: National, country-driven, dedicated, catalytic financial
institutions designed to address domestic market gaps, take ownership of
climate finance and crowd-in private investments in low carbon and resilient
projects. NCFs have potential to provide integrated access to grants and
finance to meet NDCs and have strong potential to mobilize private sector
investments.

State-owned Enterprises & Financial Institutions (SOEs): SOEs are public
entities that are partly or wholly owned by government to deliver services in a
particular sector or sectors. SOEs have not financed many climate adaptation
activities to date but have substantial opportunity to lead in climate resilience
given size of market share and public governance model.

African Governments: African governments are already spending a
considerable share of their budget on adaptation. For 42 African countries
where data was available, the total weighted adaptation expenditure was
around 0.18 percent of GDP, and the unweighted expenditure was around 3.4
percent of GDP, both higher than the share of adaptation finance received from
international donors. African governments are instrumental in deploying capital
to noncommercial adaptation activities and current levels of expenditure meet
around 20 percent of the total adaptation need.

Official Development Assistance (ODA): ODA is a critical component of
adaptation finance in Africa to de-risk adaptation activities and support more
commercial finance. Bilateral agencies have a relatively high risk appetite and
strong climate mandates.

Philanthropies, Foundations, and Non-profits: Like ODA, funding from these
organizations can de-risk adaptation activities, draw in private finance, and
support technical capacity building. Philanthropic funding is more nimble and
flexible than ODA and can serve as catalytic capital for private sector investment.
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The private sector

The private sector generates two-thirds of the
investments, 75 percent of the economic output,
and 90 percent of the employment in Africa, through
a diverse range of companies that include large
multinationals on the one hand, and many micro,
small, and medium-sized enterprises (MSMESs)

on the other. The Private Sector chapter seeks to
provide further insights on the role of the private
sector in adaptation in Africa. It is based on a GCA
analysis of the CDP’s Corporate Climate Change
Disclosure Questionnaire 2020; a survey of MSMEs in
Africa by the GCA; and interviews with multinational
companies, conducted jointly with the World
Business Council for Sustainable Development.

The Private Sector chapter discusses key drivers,
barriers, and motivations to enable adaptation by the
private sector in Africa—including the role of policies
and institutions; data and information; collaboration
and capacity building; infrastructure and supply
chains; and access to financial and economic
instruments.

Key Findings

Our analysis of responses submitted to CDP by

515 companies working in Africa in services,
manufacturing, agriculture, infrastructure, and
hospitality, among others, shows that the climate
risk assessments undertaken by companies
consider risks that relate to current regulations,
emerging regulations, reputation, markets, physical
infrastructure, and technology. The climate-related
risks that are identified most often are categorized
under operational risks, policy and legal risks, credit
risks, market risks, and reputational risks (Figure 5).

The companies surveyed identify droughts and
flooding as the most urgent climate risks, followed
by extreme weather events. Water scarcity is also of
particular concern. For instance, South Africa has the
largest number of businesses reporting detrimental
water-related impacts globally, while businesses in
Zambia, Malawi, Benin, Mozambique, and Kenya

are also frequently affected. Stricter regulations

and statutory water withdrawal limits are also cited
as water-related impacts by companies in some
countries.

Figure 5: Most frequently identified climate-related risks by businesses in Africa

Operational risk

Policy and legal risk

Credit risk

Market risk

Reputational risk

Systemic risk

Capital adequacy and risk-weighted assets
Funding risk

Liquidity risk

Strategic risk

Other non-financial risk

0% 5%

Source: Based on CDP’s Corporate Climate Change Disclosure Questionnaire 2020

34 | GLOBAL CENTER ON ADAPTATION

10% 15% 20% 25%

Figure 6: Direct impacts of extreme weather events on MSMEs in Africa
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Figure 7: Climate adaptation barriers for MSMEs in Africa
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Our analysis indicates that the private sector in Africa
already feels the impact of climate change, including
droughts, floods, extreme heat and extreme rainfall,
whether directly or indirectly, throughout their supply
chains. In the interviews, the representatives of large
corporations were more likely to be able to point to
future climate risks and indirect impacts on their
operations due to the instability of supply chains.

By contrast, the MSMEs participating in the survey
said they had less access to information on future
impacts and were more likely to focus on current

Reduced sales/loss of income | 0 R

|

20% 30% 40% 50% 60% 70% 80% 90% 100%

Not experienced

30% 40% 50% 60% 70% 80% 90% 100%

Minor barrier [l No barrier

or recently experienced direct impacts of extreme
climate events, including reduced productivity (75
percent); reduced sales and income (71 percent);
loss of customers, for instance, due to displacement,
resulting in loss of income (62 percent); and
physical damage to property (47 percent) (Figure

6). The climate risks experienced by MSMEs also
varied across regions. In West Africa, all surveyed
companies were directly affected by climate change
impacts, while in East Africa and Southern Africa,
70 percent and 47 percent respectively were directly
affected.
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Awareness of government policies that could support
private sector adaptation is also low among MSMEs.
Only 12 percent indicate that they received (mainly
technical) support from national governments,

while 10 percent indicate that they received support
from local governments. MSMEs identified the
following policy-related areas that pose barriers to
their operations and subsequent adaptation actions:
access to finance (93 percent); transportation costs
and time (83 percent); high tax rates that impede
action or additional investments in adaptation and
resilience (69 percent); restrictive business operations
licensing (60 percent); and lack of education or
training (67 percent) (Figure 7).

Policy Recommendations

Adaptation is not a choice, but a requirement for the
private sector to face worsening climate realities
across Africa. Yet the African private sector remains
underrepresented in discussions and in action due to
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a combination of factors, including lack of awareness,

inadequate tracking mechanisms, and limited
resources. Greater efforts to enhance awareness,
mobilize private sector actors, and to provide visibility
for their activities, along with accessible financial
instruments, are therefore necessary. Frontrunners
among Africa-based businesses capitalize on
resilience and adaptation action, which not only helps
them to manage climate risks but also positively
impacts their productivity and profitability. A strong
and supportive regulatory and policy environment
can positively impact the scaling up of private sector
climate adaptation efforts. Well-designed adaptation
technology transfer programs for African SMEs must
be part of the solution.

Large companies have the capacity to generate
information on climate impacts on their operations
through risk assessments, while MSMEs lack the same
capacity and therefore the information. Sharing data and
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information with MSMEs, which are often an essential
part of the value and supply chains of larger companies,
will benefit larger companies in the long term.

Traditional project funding does not always work for
private sector adaptation and resilience-building efforts,
because investments can sometimes lead to a short-
term loss of income or require investments in new skills
or technologies. Appropriate support and financing
mechanisms are necessary to help MSMEs switch

to climate-resilient practices. Highlighting potential
business opportunities, for instance in the form of new
products and services that become necessary, can also
enhance private sector engagement in adaptation and
resilience-building efforts.

Youth

Africa’s young population—often referred to as

“the youth bulge"—has been a concern of African
policymakers and stakeholders for some time and
is characterized as both a crisis and an opportunity.
Much of the discussion on youth-specific

issues in Africa has focused on creating better
employment opportunities, both for instrumental
reasons—because this is necessary for economic
transformation, poverty reduction, and possibly to
realize a demographic dividend—and for intrinsic
reasons—to help youth transition to economic
independence from their parents, become
empowered, and realize their full potential. The youth
employment challenge will only worsen as climate
change advances.

Key Findings

Overall, most employment opportunities in Africa
are found in the informal sector—household farms
and firms. This will only change as economies
transform, a process which climate change will
negatively affect without adaptation investments.
Africa is the world's youngest region. 43 percent of
the population is under the age of 15. Youth comprise
20 percent of the total population (compared with
16 percent for the world as a whole). Income is one
of the key determinants of demographic transitions,
so it is not surprising that as a lower-income region,
Africa’'s demographic transition is at an early

stage and its population is largely young. However,
Africa’s transition has been unusually slow owing to
persistently high fertility.

Africa’'s demographic structure brings challenges for
youth livelihood development and youth employment
and earnings outcomes. The lowest-income
countries are characterized by a lack of modern,
formal private firms in non-agricultural sectors
offering wage jobs. As a result, most people work
informally with members of their family or household,
on farms or in informal businesses. As the economy
develops, it transforms, creating more formal firms
that grow, increase productivity, contribute to GDP,
and importantly, employ people. These employees
usually receive higher wages on average than

those working in household farms or businesses,
because of opportunities to specialize, use skills
more intensively, and work with more capital and
technology. This employment transformation—an
increase in the share of employment in formal wage
work—is caused by an increase in labor demand
relative to supply. High fertility creates a fast-growing
labor force (a rapidly increasing labor supply), which
delays the employment transformation. Africa’s labor
force is currently increasing at 3 percent per annum,
and this pace is projected to slow very gradually.

Our analysis shows that the youth and climate
change nexus cuts across a range of development
issues not limited to employment. For example,

the youth—especially young males—play a big role
in urbanization trends, as they are most likely to
migrate from rural areas or between urban areas.
Climate change could accelerate this trend, even

as urban areas suffer as well, trapping the youth in
substandard living conditions (slums) and poverty.
The youth are a vital part of the informal social
safety net in Africa. Although the youth are only
starting to develop their livelihood patterns, in the
absence of any form of social safety net, many young
people have to contribute financially to support
younger siblings, and sometimes parents. Negative
effects of climate change on their employment and
earnings opportunities will have cross-generational
implications. Young women in Africa devote many
hours to unpaid work supporting families—their
own nuclear family and their extended family—as
caregivers and in charge of household maintenance.

We have also reviewed the key interactions between
the youth demographics of Africa—in particular,
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Sub-Saharan Africa—and the region’s economic
development progress and prospects (especially
the prospects for higher earnings and more
secure employment for youth), youth engagement
and empowerment, and the way climate change
adaptation policies and investments interact with
these trends. We find that the effects of climate
change, which are already being felt as more extreme
weather events, are likely to negatively affect the
livelihoods and welfare of rural and urban youth in
several ways.

In rural areas, declines in agricultural productivity and
soil degradation will not only affect those engaged in
agriculture, but they will also be felt all the way down
the rural value chain. Meanwhile, the negative effects
of climate change in rural areas could increase youth
migration to larger urban areas, increasing the share
of the urban population in slums. Urban youth will
also be negatively affected, but the trajectory could
be slower. For those youth who live in slums, the
rainfall increases projected for the middle of Africa
would soon negatively affect their living and working
conditions, as both activities often use the same
location. Youth in urban slums in drier areas will have
to devote more time and money to procuring water,

a burden which falls mostly on women. If adaptation
measures are taken now, the projected negative
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effects on youth in 20-30 years could be reduced.
This would benefit African youth during their peak
earning years and beyond. However, changing the
trajectory of public and private investment toward
adaptation, while necessary, may have costs in the
next 10—20 years, which will be felt by youth as well.

In sum, absorbing these youth into productive,
remunerative employment opportunities has been
and will continue to be a challenge for African
countries.

Policy Recommendations

Multiple countries in Africa achieved broad-based
growth and successfully improved employment
opportunities through a combination of (i)
supply-side policies (expansion of education), (ii)
demand-side policies to encourage the entry and
growth of firms and (iii) investments supporting
productivity increases, especially in agriculture and
digital services. Nonetheless, most youth and their
parents continue to work in the informal sector.
COVID-19 has interrupted this transformation
process, frustrating the youth's ambitions. For the
benefit of their youth as well as their older adult
population, countries need to restart this process.

Africa’s youth, including those not yet born, will bear
the costs of climate change in the coming decades.

Opportunities for Africa’s youth depend on complex
demographic and economic transitions, which now
also face headwinds from climate change. Climate
change could reverse progress made on improving
employment opportunities for the youth and could
also increase rural-urban inequality. The implications
of climate change for other development processes
like migration, gender roles and expectations, and
education are all considerable.

African countries can avoid some of the worst effects
of climate change by taking up adaptation measures
now. But these will be costly investments, both in
terms of funds spent, and in opportunity costs—the
activities and investments which were not undertaken
because funds and time were absorbed by adaptive
investments. Yet not adapting is not an option.

Finally, although they are the most educated
generation ever in Africa, there is not yet a significant
level of engagement by the youth with the climate
crisis, partly because of the pressing nature of their
immediate needs and aspirations for education

and employment. The youth in Africa are also often
excluded from community political activities and
national leadership roles—the youngest continent has
the oldest political leadership. Given the importance
to their future, youth should be consulted and actively
and effectively engaged in both early-stage investment
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decisions and in monitoring outcomes at the local
and national levels. A prerequisite appears to be a
better understanding among youth of what is at stake
for them, and what are the parameters for adaptive
change to reduce the risks to their welfare ahead.

Jobs

Job creation and retention in Africa is central to
building community resilience in the face of climate
change. While Africa’s labor force participation rate
of 63 percent is higher than the global average of 61
percent, it is dominated by own-account workers.
Furthermore, Africa also has the world’s highest
proportion of workers in informal employment, at
around 86 percent. This combination of high levels
of own-account work and informality has resulted in
almost 250 million workers in Africa currently living in
extreme or moderate poverty.

The Jobs chapter presents the risks and challenges
that climate change poses for jobs, the job creation
opportunities that climate adaptation and resilience-
building activities provide, and the policy responses
needed to reduce the climate risks for jobs and
enhance the creation of jobs for adaptation and
resilience.

Key Findings

Between 2000 and 2015, 23 million working-life years
were lost annually at the global level because of
environment-related disasters caused or exacerbated
by human activity. This is equivalent to 0.8 percent
of a year’s work globally. Africa suffered some of the
greatest losses of working-life years, with an annual
average of 376 working-life years per 100,000 people
of working age lost between 2008 and 2015. At the
same time, globally, some 1.2 billion jobs—particularly
those dependent on farming, fishing, and forestry—
currently rely directly on the effective management
and sustainability of a healthy environment. In

Africa, these sectors represent 58 percent of total
employment.

Without adaptation measures, the combined

effects of climate change and poor natural resource
management will threaten these jobs, which could
lead to devastating social and economic impacts.

In addition to threatening the natural resource base,
climate change exacerbates the stresses on jobs in
several other ways. Negative impacts on employment
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include job losses through impacts on business
assets and business interruptions, disruptions

in transportation of market and essential goods,
impacts on working conditions and occupational
safety and health affecting labor productivity, forced
migration, and reduced demand due to economic
shocks and instability. Business assets and transport
and industrial infrastructure, as well as the workforce,
are increasingly concentrated in cities in Africa. All of

these are at risk when disaster events hit urban areas.

Agriculture accounts for a high percentage of
employment and a key source of livelihoods in many
African countries and is particularly vulnerable

to water scarcity. In 2019, more than 232 million
workers in the region were employed in agriculture,
accounting for over 50 percent of the continent’s
total employment. Many of Africa’s farmers depend
on rainfed agriculture, which will be particularly at
risk. In addition, increases in labor migration are likely
because of climate change and other factors.

Social protection represents a central lever of
adaptation to climate change, but it is also necessary
to acknowledge its current limits. Despite recent
progress in Africa, 83 percent of the population is
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currently excluded from any form of social protection,
which corresponds to a financing gap to achieve
universal coverage estimated by the ILO (including
the impact of COVID-19) of $136.9 billion for 2020.
Collaborative approaches at the national, regional and
international level to increase fiscal space for both
social protection and climate policies are therefore
necessary to fill this gap.

Policy Recommendations

While climate change is already having negative
impacts on jobs in Africa, adaptation responses can
reduce these impacts by protecting existing jobs,
minimizing job losses, and providing opportunities
for new economic activity, investments, and decent
work. For this to occur, adaptation policies must

be coordinated and coherent, human-centered

and address key risks to workers, enterprises, and
vulnerable sectors. They must also support a just
transition to a resilient and greener development path
and be equitable and socially inclusive, taking the
concerns of women, youth, indigenous people, and
other minorities into account.

These policy interventions will be critical, as Africa’s
rapidly growing population means that it is projected
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to have more than a third of the global workforce
by 2040. The substantial share of its population in
informal employment and without adequate social
protection means that it already has a substantial
deficit of decent work and of resilience to the
potential effects of climate change on employment,
particularly in the agriculture sector.

Green jobs—defined by the ILO as employment in the
environmental sector that meets the requirements of
decent work—and, in particular, jobs for adaptation
and resilience, a sub-category of green jobs, need to
be prioritized by African policymakers. There is also
an urgent need for increasing adaptation finance

to support and scale up interventions that increase
resilience and generate income and employment.

A stimulus in climate-resilient infrastructure is
already necessary if Africa is to meet the Sustainable
Development Goals, and will have to be a critical
element of Africa’s adaptation strategy. This will

not only help protect and secure existing jobs but
will also present an immense opportunity for direct
and indirect job creation. Working more closely with
nature though nature-based solutions and improved
natural resources management also provides a key
opportunity for Africa in this context. Its massive
endowment of nature can be harnessed as both

an engine for jobs and a pathway for cost effective
adaptation, allowing Africa to embark on a more
sustainable development pathway.

To build adaptation and resilience, skills are required
to transition to green resilient jobs, nature-based
solutions, and hybrid ‘green-gray’ approaches. Skills
development should build on the capabilities of local
institutions to ensure they anticipate climate risks
and uncertainties, generate resilient solutions, and
manage adaptation initiatives over the long term
without being dependent on project-based donor
funding.

Effective adaptation will also require the redesign
and expansion of social protection systems in Africa
to protect workers against the increased and new
climate-related risks they will face. Finally, social
dialogue and community participation in the design
and implementation of adaptation policies and
measures will be important to ensure more inclusive
adaptation measures that support local development
and employment creation.

SECTION 2 - FOCUS SECTORS

Agriculture and food systems

Food and nutrition security in Africa is off track. In
2020, more than one in five people in Africa faced
hunger—more than double the proportion of hungry
people in any other region. About 282 million of
Africa’s population are undernourished. While
Africa’s agricultural exports are rising, the continent
remains a net food importer at an annual cost of

$43 billion, and could top $110 billion by 2025 as
demand for food is rising at more than 3 percent

per year. The African Union’s most recent Biennial
Review shows that only 4 of 49 member states are on
track to achieve the goals and targets of the Malabo
Declaration on Accelerated Agricultural Growth

by 2025. This means that Africa is also lagging on
progress to achieve Sustainable Development Goal 2,
which calls for ending hunger in all forms by 2030.

The Agriculture and Food Systems chapter reviews
the current and projected impacts of climate change
on the sector. It discusses the most important
adaptation solutions, including in the areas of research
and extension services, climate information and risk
management services, climate-resilient infrastructure,
sustainable water management, restoration

of degraded landscapes, and sustainable land
management. The chapter presents new analyses of
incremental costs for adaptation of the agriculture and
food systems in Africa, as also the cost of inaction. It
reviews new approaches to more effectively channel
larger financial resources to the sector.

Key Findings

Food security in Africa needs urgent and serious
attention from policymakers. Climate change is
already stalling progress towards food security

in Africa, interacting with multiple other stresses

and shocks, including inequality, conflict, and the
COVID-19 pandemic. A 3°C warming trajectory

will cause catastrophic disruption to African food
systems within the next 30 years. A 1.5°C trajectory
provides more options for adaptation of African food
systems, but still demands urgent action. Agriculture
and food are the leading sector for synergies

across development and climate action, delivering
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simultaneously on Sustainable Development Goals,
national growth and food security goals, and climate
adaptation and mitigation.

Massive changes in agricultural suitability can

be expected across the continent, with farming
systems, food production, and import dependency
changing beyond recognition. For example, under

a 3°C (RCP8.5) scenario, Africa is expected to lose
30 percent of current growing areas for maize and
banana and 60 percent for beans by 2050. Other
crops will see smaller but significant effects, with up
to 15 percent loss of production area for cassava,
yams, millets and sorghum.

Large areas will need to shift out of crop production
altogether. Over the 2050 to 2100 timeframe, Africa’s
typical mixed cropping-livestock systems will need to
change to pure livestock systems across 3 percent
of Africa’s land area, directly supporting around 35
million people in agricultural livelihoods. At the same
time, these pastoral systems will be under increasing
threat in terms of forage quality, fire frequency, and
water availability. Significant drops in the catches of
African marine fisheries are also expected, putting
further pressure on people’s access to highly
nutritious animal foods.

Leading adaptation options for food systems are
well-defined and build on evidence and experience,
including in Africa. They include public policy and
incentive solutions, food value chain and livelihood
solutions, and on-farm and productive landscapes
solutions. Among these options, the priorities for
public sector investment in Africa are fivefold:
research and extension, water management,
infrastructure, land restoration, and climate
information services. Some of the adaptation
practices have long-term African experience to build
on (e.g., livestock management, agroforestry), while
others are newer areas of endeavor on the continent
or globally (e.g., fiscal measures, co-benefits of
mitigation finance). Some are lower-hanging fruit
(e.g., low-cost early warning systems) while others
need more complex multi-sector reforms (e.g.,
affordable healthy diets).

These groups of solutions are not ‘better’ than others,
not will they solve all adaptation problems in food
systems on their own. They are highlighted because
they are areas in which the case for public sector
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investment is high for the following reasons: strong
public good benefits; the need for interventions at
a large scale, such as the national level or whole
landscapes or whole catchments (often cross-
boundary or transnational); opportunities for
progressive distributional outcomes, improving
equality of access for women and poor people;
initially high capital outlays that may be prohibitive
for all but the largest private operators; and the
associated need for policy incentives that provide
signals to land and water managers and to food
system participants.

A modern approach to climate adaptation moves
beyond purely agricultural solutions into whole food
system approaches. For example, problems with
agricultural production can be addressed not through
on-farm solutions alone but also through trade, social
safety nets, and policy incentives for consumers and
food businesses.

Given the pace and unpredictability of climate change,
another principle is that building of ongoing adaptative
capacity is more important than one-off investments;
hence the importance attached to enhancing systems
for rapid learning, foresight and lesson-sharing,
through digital-based R&D and extension systems.
This capacity will be critical as farmers, governments
and businesses increasingly need to build proactive
preparedness for the larger transitions required
should the 3°C warming scenario become a reality—
such as a country or region needing to move out of
production of a major staple crop.

Appropriate investments in the agriculture sector

can help the food systems adapt by increasing
productivity, resilience, and resource-use efficiency.
All indications are that financing adaptation to climate
change will be more cost-effective than financing
increasingly frequent and severe crisis response,
disaster relief, and recovery pathways. The adaptation
costs for Sub-Saharan Africa include annual public
investments that already address resilience needs:
that is, the reference scenario ($5.9 billion) and
annual incremental investment costs ($9.6 billion)

to offset climate change effects on hunger between
2015-2050 (Table 2).

The agricultural financing gap in many African
countries surpasses government budgets and
available donor funding. The financing gap for climate
adaptation is at risk of widening in the future due

to fiscal drain on resources from the coronavirus
pandemic.

For more than a decade, Multilateral Development
Banks have been tracking climate finance flows in
their operations across sectors through an agreed
joint methodology for adaptation and mitigation.
Climate finance flows to the agriculture sector in Sub-
Saharan Africa increased from $433 million in 2015
to $2 billion in 2018 and then declined to just over

$1 billion in 2020. Adaptation flows are consistently
higher than mitigation flows, ranging from 58 percent
in 2019 to 69 percent in 2017. These levels are clearly
insufficient.

Key opportunities to close the gap lie in developing
the business case for climate finance and for blended
private finance, based on the growing information
base on costs of action and of inaction. Closing

the finance gap will require a range of public policy
actions including increasing the space for private
sector activity, improving the policy and regulatory

Table 2: Annual reference scenario and incremental investment costs for agricultural adaptation for sub-Saharan

Africa by 2050 ($ billion)

Infrastruc-

Research and extension | Water management

Sustainable | Climate

ture and land man- | information | Total

market

access agement services
Efficient Improved
International | National irrigation and P
- A . soil water
agricultural agricultural increased .
holding
research research water use ;
- capacity
efficiency
Reference
scenario 1.11 1.11 3.11 0.39 0.18 5.9
(Sbillion)
Incremental
costs 1.66 - 1.42 1.20 1.90 3.35 0.053 9.58
($billion)
Total 2.77 1.11 4.53 1.59 2.08 3.35 0.053 15.48

Sources: Sulser et al. (2021); World Bank (2021), and others’ calculations
Financing adaptation to climate change will be more cost-effective than frequent disaster relief. For sub-Saharan Africa, our estimates based on a synthesis of existing studies
(Table 3) indicate that the annual agricultural adaptation cost is $15 billion (0.93% percent of regional GDP), but the cost of inaction could be more than $201 billion (12% of GDP).

Table 3: Annual agricultural adaptation costs and costs of inaction ($ billion)

Research and
extension

Water

management

Infrastructure
and market

access

Sustainable

management

Climate
information
services

Cost of action ($ billion) 3.88 6.12 2.08 0.053 15.48
Cost of inaction ($ billion) 71.21 90.67 12.56 0.488 201.69
Cost of action as

proportion of cost of 5.44 6.75 16.56 10.86 7.67

inaction (%)

Sources: Authors
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environment, and using public financing to help
crowd-in private-sector investments to optimize the
use of scarce public resources. In addition, it will be
important to design new financing mechanisms and
overcome longstanding technical and institutional
barriers, such as the limited capacity to manage
production, marketing and price risks, and the high
transaction costs of lending to farmers.

The adaptation investments by small-scale producers
will be a vital component of building the resilience of
African farmers. Therefore, increasing and targeting
flows of capital to these farmers, livestock keepers,
fishers and small businesses is critical.

Policy Recommendations

Climate change adaptation in food systems

can be enabled and driven through various

policy instruments, not only in the environment

and agriculture sectors but also in economic
development, finance, health, infrastructure, gender
equality, digital, trade and social safety net policies.
The food system offers opportunities for win-win-
win outcomes for food security, adaptation, and
mitigation.

* Ramp up support to research and extension
services. As climate change accelerates, real-time
data collection, analysis and learning become
increasingly important to manage emerging
unpredicted climate risks. This is important on the
1.5°C trajectory where research and extension are
critical to dealing with climate shocks, and even
more important on the 3°C trajectory, under which
climatic conditions will soon move beyond anything
experienced by farmers since the introduction of
agriculture.

Public spending programs would need to focus
on innovation systems because a robust supply
line of technologies is not enough. It is critical
that the knowledge on these technologies and
innovations reaches farmers, especially small-scale
producers, and that they adopt it.

Strengthen inclusive climate information and risk
management services. The provision of tailored
information related to current and forecasted
weather, on a timeframe ranging from daily to
seasonal to multi-year, is vital to cost-effective
planning by farmers, food businesses and
governments. Key climate information services
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include seasonal weather forecasts for farmers,
and early warning systems that can help anticipate
and manage natural disasters, pest outbreaks and
yield failures.

Implement insurance schemes against shocks
and wider social safety nets to counter climate
risks. Designing climate-responsive social
protection strategies can strongly support proactive
measures to avoid, minimize and address the
complex, long-term impacts of climate change on
human health, livelihoods, poverty and inequality.
For smaller climate events, revenue diversification
and remittances are helpful; market insurance is
best for more intense events. Financial inclusion is
helpful against medium climate events.

Repurpose subsidies and eliminate policy
distortions that increase climate vulnerabilities.
No country in sub-Saharan Africa is currently on
track to meet its commitment of allocating at least
10 percent of total budget funding for agriculture in
2019. Yet, in many sub-Saharan African countries, a
significant share of public spending goes to poorly
targeted and distortionary market price supports
and subsidies. This calls for adopting smarter
public spending programs.

Deploy mitigation policy and finance in ways

that support adaptation. Agriculture is the largest
source of GHG emissions in Africa, accounting for
about 58 percent of emissions in the continent.
Several adaptation and mitigation measures

can help address climate change, but no single
measure is sufficient by itself. Mitigation finance

is an adaptation tool that will allow African regions
to mitigate the adverse effects and reduce the
impacts of climate change.

Reduce trade barriers, especially in times

of crisis. As discussed in the Trade chapter,
international trade is an important adaptation
mechanism to deal with the geographic variation
in climate-related harvest failures. Climate change
affects parts of the world differently, shifting crop
suitability and regional comparative advantages
and altering trade patterns.

Provide and maintain adaptative climate-resilient
infrastructure. In the food supply chain, practical
logistics and infrastructure for food storage, such
as the correct use of metal drums and hermetic
bags, can drastically reduce grain losses. Other

B

options include drying equipment (e.g. for grains,
fish or vegetables) and enabling cold storage for
fresh produce (where the highest losses typically
occur).

* Reduce and manage food loss and waste. About
36% of the food produced in sub-Saharan Africa
is lost or wasted, and the largest proportion of
the losses occur at the production and handling
stages. Helpful interventions to manage food loss
and waste include biological controls, storage
infrastructure management and information
systems, and diversification of value addition and
byproduct use.

 Create demand for affordable healthy diets.
In general, solutions have framed adaptation
and resilience for African food security in the
light of supply and neglected the demand-pull
aspect of the food system. For both nutrition and
sustainability reasons, Africa needs to accelerate
its transition towards diets that meet people’s
health and cultural needs, and are widely accessible
and affordable.

* Climate-smart agriculture (CSA) interventions
increase productivity, adjust farming systems to
perceived or projected climate change impacts, and
reduce or remove (where possible) GHG emissions.

* Improve sustainable water management at both
farm and catchment levels. Agriculture accounts
for the highest percentage of total water withdrawal
in Africa, at up to 81 percent. Water management
is a key priority for adapting to climate change
and achieving sustainable food systems and zero
hunger.
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Nature-based solutions are fundamental to
climate adaptation strategies in the agriculture
sector, for purposes of water management as
well as additional benefits such as biodiversity.
Mangroves protect shorelines from storms, lakes
store large water supplies, and floodplains absorb
excess water runoff. If combined, nature-based
solutions and engineered options can maximize
ecosystem services such as clean water supply,
soil and slope stability, water storage, soil fertility,
and nutrient recycling.

Restore degraded landscapes and practice
sustainable land management. Land management
options for climate adaptation include increasing
soil organic matter, no-till farming, perennial crops,
erosion control, dietary change, forest protection,
sustainable forest management, controlled grazing,
rangeland management, clean cooking, fuel and
fire management, peatland restoration. Other
measures include regulating the management

and conversion of peat soils, coastal restoration,
mangrove conservation, long-term land use
planning, vegetation management, afforestation
and grazing-land management.

Scale up context-specific climate-smart soil
management. Sustainable land management
(afforestation, reforestation, agroforestry, and
rangeland management) can help reduce the
negative impacts of multiple stressors, including
climate change, on ecosystems and societies.

Improve livestock management. Livestock
systems are impacted by climate change, both
through direct impacts related to heat and through
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an array of indirect impacts on forage quantity
and quality, water availability, and disease spread.
Climate adaptation of the livestock systems need
technical, behavioral and policy actions.

Monitor and manage new trends in pests and
diseases. The range, intensity and frequency of
pest and disease outbreaks are all likely to shift
under climate change. Key adaptation options
include climate and pest monitoring to predict and
respond rapidly to emerging and existing pests,
and pest prevention measures to discourage

the establishment and development of pest
populations.

Promote diversification of crops and livestock.
On-farm diversification is a promising strategy for
farmers to adapt to climate change. Diversification
can enhance biodiversity, pollination, pest control,
nutrient cycling, soil fertility, and water regulation
without compromising crop yields.

Use climate-ready species, cultivars, and breeds.
Recent breeding work has enabled several crops
and animals to become better adapted to African
climate risks, such as Drought-Tolerant Maize for
Africa (DTMA) varieties, heat-tolerant beans, and fat
and thin-tailed ovines.

Incorporate perennial crops, including
agroforestry. Trees outside forests substantively
contribute to livelihood improvement while

also enhancing biomass and carbon stocks.
Agroforestry’s resource management is proven
to enhance livelihood benefits in provisioning,
regulating, and supporting ecosystem services.
The objectives of the UN Decade on Ecosystem
Restoration are particularly relevant in this area.

Trade

Trade can play two crucial roles in supporting Africa’s
efforts to adapt to a changing climate. Trade cushions
the volatility of food markets by providing a vital

flow of supplies to regions that may see a sudden
reduction in domestic production of food crops due to
a climate shock. Over time, trade enables producers
and consumers to adapt to changes in comparative
advantage, thereby helping the transformation of
Africa’s agricultural sector and the diversification

of its broader economy. More broadly, international
trade can also help create jobs and raise incomes,
which strengthen households' resilience, not least by
enhancing their ability to purchase food. The Trade
chapter analyzes the climate change and trade nexus
and how trade can play these roles in supporting
Africa’s efforts to adapt to a changing climate, with a
focus on the agriculture sector.

Key Findings

Trade considerations have a role to play in the
adaptation components of countries’ NDCs as well as
in National Adaptation Plans being produced. Africa
is no exception and trade could support their climate
adaptation policies and strategies. Many African
countries may be foregoing significant opportunities
to bolster their climate adaptation strategies through
proactive, forward-looking trade policies. Five action
areas offer opportunities to help integrate trade and
climate adaptation policies in Africa and ensure that
international trade can better support the continent’s
climate adaptation and economic diversification
strategies: (i) improve the functioning of markets

for food and agriculture; (i) strengthen policies and
institutions for sanitary and phytosanitary (SPS)
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measures; (iii) reduce barriers to trade in goods,
services and technologies for adaptation; (iv)
enhance the climate resilience of transport and other
key trade-related infrastructure; and (v) use economic
integration policies to promote trade and economic
diversification.

Climate change is expected to have implications
for both rural and urban populations and may have
differing effects on the food security of different
types of actors in rural areas, depending for
example on the extent to which the source of their
livelihoods is exposed to the impacts of climate
change. Yet close to 60 percent of sub-Saharan
Africa’s population lives in rural areas, with many
engaged in subsistence agriculture, while close to
10 percent of the rural population lives in remote
less-favored agricultural land or on remote land
with poor market access (lack of roads, railways,
navigable waterways). These factors complicate
any prospective role for trade in agricultural goods
to alleviate the threat to food security in rural areas
unless there is a substantial improvement in trade-
related infrastructure.

Our analysis shows that the role of trade in
adaptation to climate change is complicated by

an additional factor. While Africa is endowed with
abundant natural resources (renewable like forests,
and non-renewable like subsoil), property rights for
these resources tend to be poorly defined, making
them vulnerable to ‘tragedy of the commons'’
outcomes prone to be exacerbated by international
trade. Threats to biodiversity, already present, will
increase. Under weak environmental governance,
increased international trade presents a challenge.

To play an essential role in supporting food security,
trade must be underpinned by open, transparent, and
predictable policies that improve how food markets
function, not least by allocating resources more
equitably and sustainably.

International trade in goods and services can help
lower the cost of climate adaptation in the short term
and promote economic and export diversification

in the long term. In addition to helping countries
adapt to the impacts of extreme climate events and
changing climate conditions, trade also strengthens
countries’ resilience to climate change by fostering

economic growth and reducing poverty. Yet, trade
considerations have been largely absent from the
adaptation components contained in countries’
NDCs under the 2015 Paris Agreement, let alone the
National Adaptation Plans produced to date.

Policy Recommendations

The following policy recommendations offer
opportunities to help integrate trade and climate
adaptation policies in Africa and ensure that
international trade can support the continent’s
climate adaptation and economic diversification
strategies. Integrating trade and climate adaptation
policies calls for action by African countries, both at
national and regional levels, along with action by all
WTO members.

* Improve the functioning of markets for food
and agriculture: In an interconnected global
economy where global value chains span national
boundaries, policy action, including in response
to climate shocks, can affect producers and
consumers in other countries. Governments should
ensure that policies adopted in response to climate
shocks do not undermine the competitiveness
and resilience of food producers and consumers
in other jurisdictions, while still achieving better
climate and development outcomes. Many types
of policies that boost productivity sustainably are
allowed without limits under WTO rules, such as
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farmer extension and advisory services, research,
rural infrastructure, or pest and disease control.
Governments can use these programs to redress
historic underinvestment in the farm sector and
improve resilience to future shocks.

* Strengthen policies and institutions for sanitary
and phytosanitary (SPS) measures: As intra- and
extra-regional trade in agricultural commodities is
likely to increase with climate change, regulatory
bodies that set SPS measures will have to be
strengthened to deliver safe trade at least cost.
Countries that are unable to provide traceability
in the value chain and the necessary trading
infrastructure such as certification and inspection
services to ensure that their products meet SPS
and other requirements may be excluded from
markets overseas. The same challenges apply to
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trade in agricultural products within Africa.

* Reduce barriers to trade on goods, services and
technologies for adaptation: Open and transparent
trade policies are an integral part of a broader
strategy to access high-quality and low-cost
goods and services that are essential to help the
agricultural and other economic sectors to adapt
to climate change. Examples of such goods and
services include stress-tolerant cultivars, pesticides
for weed control, early warning systems, equipment
for renewable off-grid power generation, irrigation
technology and related engineering and technical
services, as well as agricultural extension services.
For Africa specifically, eliminating barriers to
trade in adaptation goods and services would
significantly reduce the cost of acquiring efficient,
innovative, and competitive inputs that are critical
to carry out countries’ adaptation priorities.

Enhance the climate resilience of transport

and other key trade-related infrastructure: The
proliferation of regional and global value chains
has important implications for African countries
and their ability to diversify their economies. Value
chains provide an opportunity for African countries
to integrate into global and regional markets by
exporting just one part or component of a product,
instead of having to develop the industrial base
required to manufacture the entire finished product
from scratch.

Drylands

Drylands are regions where primary production is
generally limited by water availability. Nearly a third
of global drylands occur in Africa, where they cover
19.6 million km?, and nearly two-thirds of Southern,
Western, Eastern, and Northern Africa (see Figure
8). This area is home to over 525 million people in
Africa (40 percent of the population), growing by
about 3 percent per year (faster than the African
average of around 2.5 percent), with a demography
firmly skewed toward the young. The drylands of
sub-Saharan Africa are the most vulnerable to food
insecurity compared to other global drylands. There
can be no climate-adapted Africa without its drylands
being climate-adapted.

The Drylands chapter reviews the impacts of climate
change in African drylands in the context of other
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major biophysical and social trends, proposes

a positive vision for a future for drylands largely
centered on climate-adapted development, and
identifies key opportunities for successful adaptive
actions.

Key Findings

The outcomes of climate change in African

drylands are driven mainly by the vulnerabilities of
its population that collectively lead to a low Human
Development Index. After decades of improvement,
food insecurity and undernourishment are on the rise
in almost all subregions of sub-Saharan Africa. In
drought-sensitive sub-Saharan African countries, the
number of undernourished people has increased by
45.6 percent since 2012.

The year 2019 recorded a deteriorating food security
situation in sub-Saharan Africa, as well as increased
population displacement and the increased food
insecurity of those displaced people. As a result,
adaptation is essential but cannot and should not be
addressed separately from Africa’s development—the
target must be climate-adapted development.

To unlock this potential to transform the resilience
of drylands at sufficient scale to adapt to climate
change, important challenges need to be
acknowledged and addressed. Adapted drylands
with resilient communities and livelihoods cannot

be achieved piecemeal by sector or by individual
projects.

Many of Africa’s longest running conflicts are
associated with drylands, arguably because drylands
are often the hinterlands of nations, being remote
with poor infrastructure, or in border areas where
countries struggle most to maintain control over their
territories and where arbitrarily drawn, post-colonial
boundaries exacerbate this issue.

Large initiatives for African dryland resilience like

The Great Green Wall Initiative (GGWI) and AFR100
currently tend to be founded around a notion of
restoration, whereas climate-adapted development
needs to capture transformative opportunities and
value creation. Dryland regions are not places of
endemic famine and shattered societies and policies,
where deep transformation is impossible. In general,
African drylands are well-endowed with space, solar
energy, minerals, water resources in many areas,
carbon storage capacity, with important climate
mitigation opportunities, biodiversity, spectacular
landscapes, rich cultural traditions, and abundant
human capital, including women and youth, among
many other potentially positive resources. They

do face many challenges—population growth,
competition for land, climate change, poor governance
and conflict, among others. But this should not inhibit
a vision for transformation at scale, as described in
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more detail in the Drylands chapter, informing realistic
programs with the potential to trigger a virtuous cycle
that can stabilize and improve the security, well-being,
and prosperity of dryland inhabitants.

In regions facing the worst impacts of climate
change, the emphasis should be on people-

based policies (like health, education and social
protection) and not only on place-based policies (like
infrastructure and urban development).

Policy Recommendations

Several key underlying challenges, exacerbated in

the drylands, also require addressing at a larger and
more strategic scale to create an environment in
which these elements of success can thrive and drive
wider drylands resilience, and eventually reduce the
pressures for conflict. To this end transformative
interventions and targeted investment partnerships
are needed to:

Support major initiatives that already exist, as
long-term vehicles to integrate and implement the
elements of success in drylands at scale, improving
the resilience of dryland environments and
livelihoods to climate change around conventional
dryland opportunities based on natural capital in
pastoralism, farming, forestry, and land restoration.

Establish a series of ambitious, cross-border
decadal initiatives in new domains where drylands
have a comparative advantage, to also act explicitly
as integrating vehicles to develop additional
climate-adapted livelihoods based on natural and
other capitals (such as conservation and tourism,
renewable energy, sustainable irrigation, food
processing, carbon storage through sustainable
land management). Support market links within
regional economies and global value chains to this
end.

Figure 8. Predicted changes in drylands of Africa, under 1.5°C and 3°C global average rise in temperature

West African drylands (6.8m km?)

1.5C: A Hot night, heatwaves, malnutrition,
V¥ maize/sorghum production

3C: A A Hot nights, heatwaves, under-nutrition,
W'V crop yields, regional food security

Humid ‘

Dry sub-humid

Arid ’
B semiarid
Il Hyper-arid ‘

North African drylands (7.5m km?)

1.5C: A Drought, water deficit, W runoff (9%)
3C: AA Extreme drought, water deficit,
V'V runoff, rainfall

East African drylands (3.3m km?)

Southern African drylands (2.2m km?)

1.5C: A Hot night, heatwaves, heat deaths,
under-nutrition, ¥ water availability

3C: A A A Hot nights, heatwaves, heat impact on
agriculture, livestock, human deaths, under nutrition,
V V'V rainfall, water availability

Source: IPCC (2019). Climate Change and Land, Special Report; & IPCC (2018). Global Warming of 1.5°C, Special Report
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e Support the establishment and operations of an
African drylands entity or initiative to help ensure
that policies are implemented in dryland-sensitive
ways. Such an entity is essential to ensure a
drylands voice over two-thirds of the continent,
and should contain nested drylands commissions
within countries.

Patiently support African drylands through
strengthened regional and global partnerships
while they transition to greater resilience and
contribute to the global economy. This support
must act to reduce accidental and deliberate
interference; help control capital export from
drylands; ensure transparency in resource
extraction; ensure transfer of appropriate
technology and practices; and enable equitable
participation in global trade. It must also help
deliver humanitarian safety nets, and relief and
recovery in the face of disasters and conflict.

A positive vision of adapted African drylands

is essential. Misleading negative imagery has
obscured the potential for value creation based on
the endowment of space, solar energy, minerals,
water resources, biodiversity, and rich cultural
heritages, as well as people, including women and
youth, in drylands. Recent decades have shown
that livelihoods based on natural capital can deliver
significant economic returns and reduce poverty
locally.

Transport and energy

Poor infrastructure continues to hinder economic
growth in most African countries. To close the
infrastructure gap, investments in infrastructure

in Africa must go up to 4.5 percent of GDP from
approximately 3.5 percent, where it has persisted
since 2000. Moreover, climate risks are affecting
infrastructure development strategies and
investments. Rising temperatures, changes in rainfall
patterns and intensity, and the increasing frequency
of extreme weather events are leading to losses in
asset values, higher operating costs, and reductions
in the economic benefits that infrastructure
generates.

Infrastructure spending and access to infrastructure
services is a key contributor to development,
economic growth, and poverty alleviation in Africa.
It is crucial that investments in infrastructure in

Africa are sustainable and resilient. This requires a
fundamental systemic transformation. A revolution
in the planning, design, financing, and delivery of
infrastructure is urgently needed to meet the acute
needs of warming Africa.

The Transport and Energy chapter analyzes how
climate change impacts infrastructure in Africa,
with a focus on the energy and transport sectors,
with sobering implications across social, economic,
environmental, and development outcomes.

Key Findings

While African governments need to integrate
adaptation and resilience into infrastructure
investments to minimize the harm caused by climate
impacts and maximize development opportunities,
they face significant challenges:

The impacts of climate change on infrastructure
can be acute or chronic. Acute climate impacts
cause a sudden shock to the system, often from an
extreme event such as a flood. The event may have
widespread impacts (like coastal flooding) or may
be very localized (as in a landslide). Climate-related
damage to infrastructure disrupts social services
and exacts a significant short and long-term
human and economic toll in Africa.

Closing the infrastructure gap and enhancing
climate resilience is critically important for
economic development, improving the quality of
life, and the growth of the private sector in Africa.
The good news is that infrastructure investments
in Africa have risen increasingly over the past 15
years, and international and national investors have
both the desire and the funds to spend much more
across the continent. However, while investments in
adaptation and resilience for energy and transport
infrastructure are rising (from $19 million to $252
million between 2010 and 2019 for the energy
sector; and from $11 million to $128 million in the
same period for transport), they are still well below
actual needs.

Making infrastructure more climate-resilient will
have additional upfront costs of 3 percent, but
returns can be four times the initial investment, in
addition to important social returns.

Climate-resilient infrastructure planning needs
to begin ‘upstream’ in the early planning stages;
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be integrated across sectors and activities at a
strategic level; make use of better analytical tools

to understand climate risk at a systems level

and prioritize resources for building resilience.
Proactive adaptation—modification of designs and
incorporation of resilient construction norms at the
very outset of infrastructure projects—is a no-regret
option in the energy and transport sectors, including
for instance for hydropower and paved roads.

There is momentum building for national
governments, development partners, and the private
sector to integrate climate change into asset design.
Development partners such as the World Bank and
African Development Bank, for example, already
screen projects for adaptation. However, there
needs to be a fundamental shift further upstream

to integrate climate resilience into how country and
sector projects pipelines are planned, financed, and
developed.

Once these ‘upstream’ decisions on the location,
nature, and design of infrastructure are made, the
options for climate risk management narrow. Such
proactive ‘upstream’ adaptation and resilience
measures can increase up-front investment costs,

but reduce ‘downstream’ operations and maintenance
costs.
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Despite evidence of these benefits, investments in
improving the climate resilience of infrastructure in
Africa are well below the needs. Only 2.3 percent

of total official development assistance (ODA) for
Africa was allocated for investments in infrastructure
adaptation between 2010 to 2019. Of this, 6.3 percent,
or $831 million, was allocated for the transport
sector, and 12.9 percent, or $1,694 million, for the
energy sector. Domestic resource commitments
form a large proportion of infrastructure investments
in Africa, totaling $37.5 billion, or 37 percent of total
infrastructure investments in 2018. While these
investments are not screened for adaptation and
resilience, ODA sponsors are increasingly calling for
such screening, supporting a positive trend where
total adaptation investments in energy increased from
$19 million to $252 million between 2010 and 2019,

while transport sector investments increased from $11

million to $128 million in the same period (Figure 9).

Policy Recommendations

The following recommendations help chart the way
forward:

¢ A transformational shift is necessary in how
infrastructure is planned and designed, with
systemic climate risks and resilience integrated
upstream. While infrastructure development in

the energy and transport sector is vital to Africa’s
growth, there is a high potential that climate
change will offset or reduce the benefits of such
infrastructure. Adaptation has great potential to
reduce the negative impacts of climate change, but
the planning and design of infrastructure in Africa
is still conducted largely without taking climate
change into account. Proactive adaptation in the
energy and transport sectors, meanwhile, is a
no-regret option.

* Adaptation of rural infrastructure needs special
approaches and cannot be left behind urban
infrastructure.

* Invest in integrated systems to generate data for
investment planning. To bring down the cost of the
analysis needed to integrate climate considerations
into energy and transport development, and to
mainstream systemic risk and resilience, significant
amounts of data on climate, infrastructure assets,
supply chains, the environment, economic activities,
and other socioeconomic aspects is needed. Most
African countries and their development partners
already have existing systems and projects that
generate the required data, but these systems are
siloed and mostly disconnected from decision-
making processes. While data alone will not
increase infrastructure adaptation and resilience,
it is a vital entry point for putting in place the
building blocks for climate-smart investments in
infrastructure. African countries should focus on
two priorities: Climate data and infrastructure asset
data. This will also improve assessments of key
vulnerabilities of infrastructure when used with the

Figure 9: Adaptation official development assistance for
transport and energy

(a) Distribution per year
400
350
300

@ 250

9o

£ 200

s

% 150
100

50

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
[l Transport [} Energy

Source: Authors, with data from OECD (2021). OECD.Stat database

climate data and will help to prioritize investments.

¢ Invest in tools and methodologies to quantify

energy, transport, and infrastructure-related
ecosystem services provided through natural
assets. NbS, implemented on a large scale, could
reduce costs by 90 percent for the same level of
adaptation benefits. There is a need to ensure
sharing of research within and across sectors, and
to standardize methodologies and approaches

for integrating NbS in infrastructure planning

and implementation where appropriate, while
recognizing the context-specificity of NbS projects.

 Leverage PPP frameworks that promote

incentives for climate resilience and adaptation
of infrastructure projects. While PPPs represent
a relatively small proportion of infrastructure
investments in Africa, they provide a clear entry
point for integrating adaptation and resilience into
infrastructure design and asset management. A
robust PPP framework is imperative to attract
private capital for infrastructure, particularly in Africa
where market conditions are more sensitive, given
the complexity of PPP projects, contract size, and
risk exposure.

e Governments must drive reforms for improved

operations and maintenance asset management.
Planning, designing, and financing climate-smart
infrastructure represents only one portion of the
infrastructure lifecycle. Asset management is often
ignored or de-prioritized in the drive to finance and
increase infrastructure capacity in Africa. Countries
must enhance fundamentals of climate-smart

(b) Total between 2010-2019
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infrastructure governance by reflecting climate
change in asset management practices through
clearly defined system performance metrics and
levels of service. Specific recommendations to
integrate climate change into asset management
practices include: defining requirements; assessing
climate impacts on the asset base; developing
climate-smart capital works strategies; integrating
climate risk in financial plans; and integrating
climate change and hazard data in management
information systems (MIS).

Urban Development

The Urban Development chapter reviews the current
state, past trends, and projections of urbanization in
Africa. It analyzes present and project climate risks

in urban areas, focusing on floods, specific risks for
low-lying urban centers, the impacts of droughts on
water supply services, coastal erosion and its linkage
to sea level rise, and heatwaves. The chapter then
reviews adaptation options for African cities in three
groups: (i) untapped opportunities and early wins; (ii)
urgent adaptation actions in the post-COVID recovery;
and (i) medium- to long-term measures after the
economic recession caused by the pandemic.

Key Findings

At 4.4 percent, Sub-Saharan Africa is the region with
the fastest urbanization rate globally, with about 40
percent of its population living in urban areas, up from
22 percent in 1980. With close to one billion urban
residents, the growth will continue and double in
number by 2050. On average, 60 percent of Africa’s
urban residents live in slums.

Urbanization in Sub-Saharan Africa is taking place
at lower levels of income. In 2005, the GDP per
capita of Sub-Saharan Africa at close to 40 percent
urbanization was about $1,000. At that same rate of
urbanization, the GDP per capita for the Middle East
and North Africa was $1,800, and for East Asia and
Pacific was $3,600.

The COVID-19 pandemic is having severe economic
impacts in Africa and its cities. Economic activity in
Sub-Saharan Africa is estimated to have contracted
by 2.0 percent in 2020. The region has seen its first
recession in over 25 years, with activity contracting
by nearly 5.0 percent on a per capita basis. Local
governments could experience a drop in local
finances of 30—65 percent, on average.
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African cities face rapidly growing climate risks but
with large variations across the continent that need
targeted responses. Climate risks in urban areas of
Sub-Saharan Africa include floods, droughts, sea-
level rise, heat waves, and increased risks to diseases
like malaria, cholera, and rodent-borne diseases. The
urban poor are suffering the worst impacts of the
climate crisis due to their lower resilience capacity.

Low-lying coastal areas have specific climate risks
due to sea level rise and, in many areas, increased
flood frequency. Climate risks are compounded by
demographic trends in coastal areas. About half of
the African settlements with 1-5 million inhabitants
are located in low-elevation coastal zones. By some
estimates, Africa’s populations in low-elevation
coastal zones (LECZ) will rise at more than double
the world’s average.

One of the urban services that will be most affected
by climate change is water supply. Access to piped
water supply has progressively increased in Africa
(from 82 million urban dwellers with piped water in
2000 to 124 million in 2015). However, given the rapid
urban population growth, the percentage actually
declined from 40 percent in 2000 to 33 percent in
2015. Most of the increase came from increased
access to piped water off premises and self-supply.
As informal settlements have grown quickly,
informally, and without adequate urban planning

or space, the provision of water infrastructure is
complex. Droughts are expected to become stronger
in many parts of Africa, as discussed in the Present
and Projected Climates in Africa chapter. They will
have significant impact on water utility services.

The impact data of heatwaves is limited in Africa, but
trends are worrisome. Combining temperature and
population growth projections for 150 large African
cities, a recent study showed that the number of
people that will be subject to dangerous and lethal
heat conditions will be 20 to 52 times higher at the
end of the century compared to current conditions.

The rapid population growth of African cities and

the current and projected climate risks compound
economic risks. A combined analysis of population
growth projections and climate vulnerability in cities
worldwide, shows that cities in Africa are growing the
fastest (86 of the 100 fastest growing cities), and 79
of these cities fall in the “extreme risk” category of
their climate index.

The early stages of urbanization in most Sub-
Saharan African cities provide a unique opportunity.
The low levels (40 percent) of urbanization of the
region and the low-density of its large cities offer
opportunities for low-cost actions that can prevent
locking-in errors of other highly urbanized regions of
the world.

Policy Recommendations

Given the limited financial resources African cities
currently have, it is important to prioritize the
adaptation actions that are feasible and have the
greatest impact. Our GCA analysis has grouped these
possible avenues in two groups: (i) the untapped
opportunities and early wins; and (ii) the urgent
options in the recovery.

African cities can undertake a range of opportunities
that require fewer financial resources and can
generate immediate and significant adaptation
benefits or set up the planning basis for enhanced
adaptation measures as part of the post-COVID
recovery. The first group of measures includes:

 Rapid climate risk assessments that gather recent
disaster information, infrastructure bottlenecks, and
information gaps for a rapid evaluation of critical
weaknesses of the city.

* Community engagement, including the youth
and women, for resilient action in the low-cost
measures identified in the rapid climate risk
assessments.

* Basic urban planning to reduce uncontrolled
sprawl in areas of high climate risk.

* Early warning systems by connecting the
city to the national warning systems and
hydrometeorological agencies to ensure that the
information on upcoming climate disasters is
received by the municipality, transmitted to the
communities, and acted upon.

¢ Individual and community resilience, including
behavior change, climate risk communications,
childrens' education, and women and youth
empowerment for resilience and disaster
preparedness.

¢ Maintenance of existing infrastructure and
enhanced safety measures for non-networked
water and informal waste solutions.

* Land and property rights and urban planning are
indispensable elements of a resilient city. The first
basic steps of mapping and data collection can be
done at low cost and serve as the basis for a long-
term transformation process.

 Leverage the resilient power of nature by
protecting existing buffers like mangroves,
wetlands, and floodplains. These green spaces are
rapidly disappearing in African cities and the cost
of building gray infrastructure in future years to
compensate for the disappearance of the natural
buffers will be expensive.

A second group of adaptation and resilience
measures requires more financial resources, but their
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urgency resides on the avoidance of growth patterns
that will lead to the need for retrofits, or in the high
benefit to cost ratios in terms of lives saved or assets
protected. These measures include:

* A comprehensive urban resilience and adaptation
master plan that considers the various climate
risks of the city, combines them with the urban
growth needs, and provides a climate-smart
development path in the medium-term.

Prioritized infrastructure retrofits and
enhancements that solve the critical bottlenecks
and priority risks for the city for the more recurrent
climate shocks, such as floods and related
landslides.

Resilience business market opportunities
associated with the infrastructure actions above,
designed to support the creation and growth of
SMEs that would generate new jobs for adaptation
and resilience.

Continuous capacity strengthening of city
officials, both municipal staff and delegated
staff of national agencies, in the areas of climate
adaptation and resilience.

Climate adaptation project preparation, to ensure
engineering designs and bidding documents for the
most critical medium- and large-size projects are
ready when the economic conditions recover after
the COVID pandemic.

In the medium- to long-term, our GCA research
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indicates that African cities need to undertake a more
comprehensive adaptation and resilience strategy
based on the following nine areas:

 Strengthen the capacity of all city stakeholders
to minimize the economic impact of disasters
through early planning, preparedness programs,
community engagement, and rapid reconstruction
using “build-back-better” principles.

Deepening the resilience of the private sector,
as discussed in the Private Sector chapter. The
municipality can take an active role to encourage
and support the building of that capacity through
information and capacity building.

Explore new financial mechanisms for enhanced
resilience, beginning with simple ones such as
insurance for the most critical municipal assets,
PPPs for resilient infrastructure, land-value capture
to finance flood control infrastructure, and others
described in the Finance chapter of the report.

 Scenario planning, based on continuous data
collection and partnership with scientific bodies and
network of cities with more experience in robust
planning and climate projections at the local level.

* Multi-level government coordination, as many of
the climate risks of the city require coordination and
action with other jurisdictions such as neighboring
municipalities in metropolitan areas, or river basins
for watersheds providing water to the city or flood
protection.

* Progressive institutional reform and continuous
capacity building that approaches adaptation and
resilience as a cross-departmental platform.

 Leverage new technologies and bring the best
elements of smart cities and disruptive digital
technologies.

* New alliances to ensure adaptation and resilience
are seen as everybody's job and not only a
responsibility of the municipal government.

* Inclusive approaches to adaptation to ensure
that socially vulnerable groups, from persons with
disabilities to unemployed youth, women, migrants,
and internally displaced populations, are all part of
the resilience plans and programs of the city.

Water resources management, floods and
disaster risk management

The Water Resources Management, Floods and
Disaster Risk Management chapter brings together
two areas that connect several previous chapters.
These areas are, first, disaster risk management

(and the closely associated issue of flood risks) and,
second, integrated water resources management.
The most important manifestation of climate change
in Africa is through water. This chapter reviews the
state of flood risks in Africa, the implication of floods
on poverty, current projections of climate change and
their impact on poverty, and policy recommendations
on flood risk management for the continent. Finally, it
discusses how three major international agreements
reached in 2015 connect to climate adaptation and
resilience: the Sendai Framework for Disaster Risk
Reduction (SFDRR), the Sustainable Development
Goals (in particular, Goal 6.5 on integrated water
resources management), and the Paris Agreement.
Key Findings

Disaster Risk Reduction (DDR) and the Sendai
Framework: In 2015, the Sendai Framework for
Disaster Risk Reduction 2015-2030 (SFDRR) was
endorsed by the UN General Assembly. All 55 African
countries signed up for the Sendai Framework. The
African Union and its member countries identified five
additional targets specific to the region. A key target
of the SFDRR is the development of national and local
disaster risk reduction strategies with a deadline of
2020. In Africa, 18 countries have validated strategies
or policies aligned to the SFDRR, and seven more

countries are developing or validating their strategies.
1071 countries worldwide have reported the existence
of national DRR strategies in the SFDRR framework
monitor used to measure progress. Africa is not too
far behind the global average of developing regions.

Two other major international agreements were
reached also in 2015: the SDGs and the Paris
Agreement. Since then, there have been concerted
efforts to coordinate these agreements at the country
level. Climate adaptation and resilience are at the
center of these agreements. However, the different
institutional arrangements for DRR and CCA lead to
mismatches in governance, data and information,
and funding streams.

Our review of the various assessments of the state of
DRR in Africa shows that financial resources are still
insufficient to develop DRR and resilience programs.
In addition, the national planning and development
processes have not yet fully mainstreamed DRR.
The level of domestic financial resources dedicated
to DRR activities is insufficient in most African
countries. On average, 4 percent of national budgets,
at the planning stage, are related to DRR, but only 1
percent is directly dedicated to DRR interventions.

A wide range of instruments can be combined and
leveraged in a multi-layer financial architecture for
DRR and climate-related disasters together (Figure
10). A key objective of this architecture is to mobilize
as fast as possible the resources needed for post-
disaster reconstruction and recovery.

Floods: In Africa, over the period 2008-2018, floods
accounted for 65 percent of events and caused 24
percent of deaths. The 2018-2019 cyclone season
caused the most considerable flood damage seen

in the region. The leading cause was Cyclone Idai,
which primarily affected Mozambique and Zimbabwe
with at least 900 deaths and infrastructure damage
estimated at more than $1 billion.

The rainfall and river basin flows in the continent have
a wide range of variability, which poses significant
challenges for managing floods. These challenges
range from managing floods in large transboundary
river basins, understanding the extreme floods in
ungauged catchments with minimal information, and
reducing the vulnerability of low-income informal
settlements in African cities.

STATE AND TRENDS REPORT 2021 | 57



SYNTHESIS

Partly driven by population increase, the number of
people exposed to river flooding in Africa is predicted
to rise to 23.4 million by 2050, with a projected

57 percent increase in fatalities if global average
temperatures increase by 1.5°C. Without additional
flood protection, and following the projected
substantial increase in economic value in flood-prone
areas, the projected economic damage in the region
could reach $266 billion per year by 2050.

Populations living in poverty are particularly
vulnerable to climate shocks such as floods. This
means that the poor lose proportionally more

when such shocks hit them due to factors that are
particularly relevant for Africa, such as: (i) lower-
quality housing that is more vulnerable to damage
and loss; (i) greater income dependence on climate-
dependent agricultural and ecosystems; and (iii) less
resilient infrastructure services.

Integrated water resources management (IWRM)
is a holistic framework used to address the diverse
demands and pressures on water resources across
sectors and at different scales—from the local to the
transnational—in an equitable, sustainable manner.
Even though IWRM has traditionally included flood

and drought risk management through water storage

infrastructure solutions, the IWRM and DRR programs
and policies have not been well coordinated. A rapidly
changing climate requires a change of this situation.

Policy Recommendations

Current and projected flood risks in Africa are
significant and growing. Our analysis suggests that
the following policy recommendations bring together
regional and international good practices applicable
to Africa: (i) Flood risk management requires not only
understanding the types, causes, and likelihood of
flood events but also the population and assets in
potentially affected areas and their vulnerability and
understanding of floods; (i) traditional structural flood
reduction infrastructure is expensive and needs careful
targeting; (iii) the most essential and cost-effective
non-structural flood risk management measures are
planning and preparedness; (iv) land use planning

and management, and nature-based solutions, are

as important as non-structural measures; and (v)
rapid changes in Africa (from urbanization to land

use change and development of floodplain areas)
combined with climate change make flood prediction
in the short- and medium-term challenging.

Figure 10. Multi-layer financial architecture for DRR and climate disasters

Highrisk 4
layers High residual climate risk
: Climate risk transfer
Risk transfer for assets (e.g. indemnity insurance for public and private property) Post-disaster credit
Risk transfer for budget management (e.g. parametric insurance, CAT swap)
Contingent credit

Lowrisk ¢ . . .
layers W7 Fund for climate risk management/budget reallocation

Source: GCA (2020), State and Trends in Adaptation, adapted from World Bank (2016), Colombia: Policy strategy for public financial management of natural disaster risk.
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IWRM has traditionally included flood and drought
risk management through a combination of water
storage solutions and water availability information for
decision-making under stress conditions. Generally,

IWRM and DRR have not coordinated actions and
programs under different institutions with different
approaches and areas of focus. Our analysis shows
that the growing urgency of climate adaptation
actions makes this coordination even more critical.
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SECTION 3 - CROSS-CUTTING
THEMES

Health

Health indicators and services in Africa have made
substantial progress in recent years before the
COVID-19 pandemic, but still lag behind the rest

of the world. Approximately 615 million people do
not receive the health care services that they need.
When the quality of services is considered, the
coverage scores are even lower. Every year, 15 million
people (1.4 percent of the region’s population) are
pushed into poverty due to out-of-pocket health care
expenses. The Health chapter reviews the impacts
of climate change on various health factors in Africa,
projected trends, and possible climate adaptation
solutions. It also examines progress towards
mainstreaming adaptation in health systems.

Key Findings

Climate change is a modest factor today in the overall
burden of disease and health indicators in Africa.
However, the trends are of concern, and decisive
action is needed to mainstream practical adaptation
strategies in health services and sectoral factors
that impact health outcomes. Population health

is impacted by climate change through multiple
exposure pathways including heatwaves; infectious
diseases; hunger and malnutrition, particularly due
to the impact of climate shocks on agricultural
production; water- and food-borne diseases linked to
climate shocks; long-term health and developmental
challenges on children; injuries, disabilities and
deaths resulting from floods; damage to health
facilities and access disruptions caused by floods;
and inequality and vulnerability as amplifying factors.

The risks are unevenly distributed, with poor and
marginalized communities at higher risk, and the
health services they can access are of poorer quality.
This combination already results in higher health
impacts of climate shocks today to climate shocks
and, if no adaptation actions are taken, worse health
outcomes in the future.

Improved health outcomes for the population of
Africa will not depend only on health systems, but
also on investments to make progress on the SDGs in
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ways that are adapted to a changing climate. These
investments range from safe water and sanitation to
food security, and from basic services in low-income
urban communities to early warning systems.

An analysis of the NDC's to evaluate how public
health was incorporated, including impacts,
adaptation, and co-benefits, concluded that most
countries in Africa referred to health in their NDC.
Nearly 100 percent of countries in the African region
had a mention of health in theirs, and more than 40
percent had a section on health.

Policy Recommendations

A first policy recommendation is to ensure health
systems are resilient to climate shocks. Figure

11 shows, on the left, the components of climate
resilient health systems, and on the right, the
components of climate-resilient and environmentally
sustainable healthcare facilities.

Becoming resilient to today’s disasters is a step
towards making health systems better adapted to
climate change. The interlinkages with emergency
response systems and infrastructure planning are
equally important. These principles are designed not
only for climate disasters, but also to support health
systems respond better to a wide range of shocks
and stresses. Table 4 summarizes these pillars and
recommendations for government action.

Figure 11. WHO guidance for climate-resilient and environmentally sustainable healthcare facilities
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Table 4: Five pillars of resilient health systems and associated priority actions

Resilience in o : .
health systems Objectives Examples of policy actions

Resilient health
facilities

Resilient health
systems

Integrated
emergency response

Resilient
infrastructure

Enhanced capacity and
resilience of facilities by:

Integrate individual
health facilities into a
coordinated network by:

Integrate health care into
climate shock response
systems by:

Ensure resilience of
critical infrastructure
systems on which health
facilities depend by:

Source: Adapted from World Bank (2021), Frontlines

» Understanding climate risks today and in the future
e Upgrading structures to withstand climate shocks
* Enhancing staff capacity to deal with climate shocks and emergencies

* Preparing crisis protocols, business contingency plans, and emergency stocks
of essential supplies

» Using data-driven decision-making process to optimize resources during
climate shocks

* Improving communication and cooperation between diverse entities of health
system

Leveraging facilities outside the health system to delivery emergency services

Deploying mobile clinics to underserved and disaster-hit areas to boost
capacity during crisis
* Coordinating closely with search and rescue agencies to manage health needs

 Establishing inter-agency communication channels and coordination before
climate shocks

* Clearly defining roles and mandates for crisis response

* Enhancing early warning systems and disseminating information to the health
system

* Integrating health system needs in climate risk finance strategies

» Upgrading transport, water, electricity and telecommunications assets
vulnerable to climate shocks, especially those needed for health systems
operations

* |dentifying redundancy in infrastructure assets

* Leveraging new technologies for service and supply delivery
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Gender

Climate change and gender inequalities are linked

in complex ways. On the one hand, climate change
can be a barrier to progress towards gender equality.
But equally, gender inequality can exacerbate the
effects of climate change. Women and men are not
only affected differently by climate change, they

also contribute differently to climate action. Women
and men experience different levels of exposure,
vulnerability and resilience to climate risk and climate
change impacts as a result of gender differences

in rights, responsibilities and opportunities. They
experience differing vulnerabilities because of
differences in workloads, in access to and control
over productive assets and resources, and in
participation in household decision-making and
access to information and technology. Their
vulnerability varies not only because of gender, but
also disability, sexual orientation, ethnicity, religion,
class, location and age. Rural women in particular are
at high risk of being negatively affected by climate
change, due to household responsibilities, increased
agricultural work resulting from climate impacts, and
male out-migration—with consequences on family
nutrition, childcare, and education. The feminization
of marginal agriculture, given the migration of young
men to cities, is a problem that requires particular
attention and solutions. The gender chapter analyses
these issues.

Key Findings

Barriers to resolving gender inequalities in climate
change mitigation and adaptation processes
continue to persist and still need to be addressed.
Many climate change interventions prioritize
productivity at the expense of issues such as
gender, social inclusion, and equity. This trend must
be checked. Further, for effective assessment of
progress towards gender equality in climate action
and to adequately report on instruments, well-
structured and robust monitoring and evaluation
(M&E) systems, with sex-disaggregated data and
sufficient funding support, are a must.

Women remain largely absent from climate change
politics and policymaking. This is because climate
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change debates have been shaped by stereotypically
masculine discourses that work to exclude or alienate
women and their concerns in climate change issues.
Further, climate change is widely represented as

a techno-scientific problem requiring technical
solutions, yet women with expertise continue to be
sidelined from participating in the development of
such solutions. Without women'’s inputs on climate
change policy, climate change could itself become
another barrier to gender equality.

Women's awareness and agency should be
harnessed for gender-responsive and sustainable
climate action. Their unique knowledge, skillsets
and perspectives, borne out of how they interact
with food systems, technology, and institutions, can
improve the effectiveness of climate action.

There are many groups and institutions doing
significant work at the intersection of gender and
climate change in Africa, and a range of proven and
potential adaptation actions and strategies suitable
for the continent that focus on bringing women into
the mainstream of climate action.

Policy Recommendations

Promoting women's voice in policy, planning and
implementation needs to be supported by funding.
Further work is needed to prioritise funding for
grassroots and women’s organisations to empower
local civil society and to complement the large
flnancing mechanisms. The implementation of
gender actions in projects requires dedicated
funding; hence it is a good practice to allocate a
sufficient budget for the project to support activities
promoting gender equality. If the funds are not
allocated or the implementing project does not have
funds to implement specific actions, the gender
mainstreaming process will be adversely impacted
and delayed. This is the case in most African
countries.

Most NDCs do not address structural causes of
gender inequalities and mentions of gender in many
tend to be brief. Only 10 countries have developed
gender and climate change plans (GCAPs) in the
last few years, half of which are in Africa: Kenya,
Mozambique, Nigeria, Tanzania, and Zambia.

It is crucial to have women represented in decision-
making at all levels to be able to influence innovative,
sustainable solutions to climatic challenges. Gender
balance in national delegations to the UNFCCC
should be encouraged and women supported to
maximize their voice, confidence, and negotiation
skills while ‘at the table’. Where women are excluded
from governance, decision-making processes are
more likely to result in policies that ignore the unique
needs, knowledge, and contributions of women.

In addition to strengthening women'’s skills and
decision-making ability, it is important to promote
women'’s access to knowledge related to climate
change across all the relevant sectors.

It is essential to develop tools, methodologies,
guidelines and indicators for the monitoring,
reporting and verification of the development and
implementation of gender-responsive climate
policies and strategies in Africa to facilitate tracking
of progress in this area. Data collection tools such
as the Women's Empowerment in Agriculture Index
(WEAI) and the Gender Empowerment Index for
Climate-Smart Agriculture (GEI-CSA) provide a good
starting point to measure the impact of climate
interventions on women and men and address areas
of disempowerment.

Governments need support to build their capacity
to integrate gender into national adaptation and
mitigation plans and Present and Projected Climates
in Africa, and into sectoral plans and programs
through training in gender-responsive policy
analysis, policy development, planning, budgeting,
implementation, monitoring and evaluation. In
addition, there is need to strengthen the capacity
of farmers’ groups for gender-responsive service
delivery in the face of climate change, for example
through access to resources and services such as
land, fertilizers, seeds, and markets.

Conflict and migration

Globally, the link between climate change, conflict
and migration is gaining academic and policy
salience. In 2007, the United Nations Security Council
first established the link between climate change and
security across policy arenas, recognizing it as a risk
multiplier' which exacerbates existing vulnerabilities.
However, the evidence attesting to the causal link,
and to the mechanisms through which climate
change may affect conflict and/or migration, remains
weak and often contradictory. Whilst our analysis
indicates that climate change is not the sole cause of
violent conflict or migration, a growing evidence base
supports the ‘threat multiplier’ discourse. The Conflict
and Migration chapter aims to unpack the climate-
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conflict-migration nexus in Africa and the nuanced
pathways in which they interact, to better understand
the role of climate adaptation and resilience in
addressing these risks.

Key Findings

Africa is the only continent that witnessed an
increase in political violence by state and non-state
actors in 2020, even as the pandemic contributed
to a slight decrease of conflict in the rest of the
world. Increasing inequalities laid bare by COVID-19
appear to have contributed to drivers of conflict,
further deepening the ‘conflict trap’. Currently, 26
out of the 54 African countries which are highly
vulnerable to climate change are considered fragile
or extremely fragile. Out of the ten most vulnerable
countries to climate change, eight are in Africa, and
six are currently facing armed conflict. The year
2020 also marked the highest number of internal
displacements recorded, the majority of which were
in North and Sub-Saharan Africa. New and repeated
displacements were also recorded when conflict
overlapped with extreme weather events, triggering
an estimated 4.3 million new displacements in Sub-
Saharan Africa alone.

Our analysis shows that climate and environmental
change are never the sole causes of conflict and
migration. Instead, they interact in highly complex
and context-dependent ways. There is a variable
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relationship between disasters and conflict. While
some countries did record conflict events following
the onset of a disaster, others reported increased
cooperation and trust as a post-disaster outcome.
Some countries appear to be more vulnerable to
climate-related conflict than others if they experience
(i) ethnic fragmentation; (ii) high dependence on
rainfed agriculture; (i) low human development; and
(iv) political and economic marginalization. Mediating
factors such governance and institutions, adaptive
capacity, and existing vulnerabilities also play an
important role in shaping conflict outcomes. Despite
the abundance of climate-conflict studies one main
concern highlighted frequently across the literature is
the lack of robust analysis of climate variables.

We also found that there is limited evidence about the
viable role of adaptation and disaster risk reduction
(DRR) in conflict settings. However, there is a
consensus that poorly designed adaptation and DRR
interventions can compound existing inequalities and
exacerbate the risk of conflicts. Moreover, people
living in conflict-prone settings are highly vulnerable
to climate change.

Policy Recommendations

There are important opportunities to tackle the
challenges of climate change, conflict, and migration
in a coordinated manner through investments,
governance and institutional capacity-building, and
national and regional plans.

In the area of investments, it is important to: (i)
Promote holistic and multi-sectoral investments in
adaptation and resilience, which integrate climate
hazards and pre-existing vulnerabilities; (i) invest in
robust databases with more consistent monitoring
of climate variables, as well as migration and conflict
triggers and trends; (iii) invest in key areas of research
such as localized and context-specific research on
the climate-conflict-migration nexus; and (iv) invest in
early warning systems, preparedness, and combined
management systems for climate change, conflict,
and migration.

In the area of governance and institutional capacity,
it is recommended to: (i) build the capacity of
institutions to create an enabling environment for
peace and sustainability while promoting inclusive
and participatory governance, with a specific lens
towards climate change; (ii) promote climate resilience
solutions which foster social dialogue and cohesion
by recognizing existing social, political and economic
inequalities in communities; and (iii) build the capacity
of national statistical systems to collect better quality
data on climate-related conflict and migration.

Finally, in the area of national and regional plans,
it is key to: (i) conduct localized climate-conflict
assessments and include them in countries’

NDCs and NAPs as well as regional cooperation
agreements; (i) consider planned migration as

an adaptation strategy, especially when it aims to
alleviate poverty and reduce vulnerability to climate
change; and (iii) embed migration (in its three phases:
before, during, and after movements) into regional,
national and local development planning, as well as
into NAPs and NDCs.

Sustainable development goals

In 2015, two major international agendas were
agreed: the Paris Agreement and the 2030 Agenda
for Sustainable Development. The adaptation
component of the Paris Agreement focuses on
building adaptive capacity, reducing vulnerability to
climate change, and enhancing resilience. The 2030
Agenda seeks to progress social, economic, and
environmental dimensions of development through
17 Sustainable Development Goals (SDGs). Despite
apparent differences in primary objectives, the two
agendas overlap considerably. There are significant
opportunities for catalytic synergies and linkages

between the two—along with the significant danger
that lack of progress in one could heavily compromise
progress in the other. The SDGs chapter explores
these synergies and linkages; identifies opportunities
to strengthen links between SDG strategies, plans,
and actions and the NDCs; and explores the multiple
negative impacts of climate disasters on SDGs.

Key Findings

Sustainable development and climate change
adaptation are inextricably intertwined. Climate
change can undermine sustainable development
efforts without adequate adaptation responses to
support food security, poverty alleviation, human
health, and other determinants of sustainable
development for Africa. Adaptation and resilience
actions, meanwhile, can lower the risks of climate
change and variability, and help deliver sustainable
development. Similarly, robust sustainable
development measures can help build adaptive
capacity and reduce vulnerabilities.

The sustainable development, adaptation, and
resilience-building agendas are mutually reinforcing,
and their convergence presents a significant
opportunity to deliver mutual benefits. Despite this
opportunity for alignment, only 13 SDG targets and
21 indicators (8 percent) of the 169 targets and 232
indicators include an explicit reference to adaptation
and resilience (mentioning adaptive capacity,
vulnerability, hazards, exposure, and/or resilience). A
further 27 SDG targets that contribute to resilience
and adaptive capacity for disaster risks, and enable
inclusion and accessibility through good governance,
have been identified by the UN Office for Disaster
Risk Reduction (UNDRR). Other SDG targets may also
be relevant to climate change adaptation, depending
on the underlying vulnerability contexts.

Our analysis shows that failure to integrate the
adaptation and resilience agenda into sustainable
development action will therefore substantially hinder
progress towards the SDGs, especially for developing
countries. Parallel agendas can increase the risks

of negative outcomes (maladaptation) to additional
target groups and actors (rebounding vulnerability);
compromise the ability of other groups to respond to
climate change (shifting vulnerability); and result in
constraints on or failure of sustainable development.
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Climate disasters like drought, floods, hurricanes, and
cyclones have multi-dimensional impacts, affecting
several SDG indicators at the same time. The SDG
chapter presents the analysis of seven recent climate-
related disasters in Africa related to water scarcity
(drought), and excess water (floods and cyclones).
The analysis shows how these disasters have slowed
progress toward achieving SDGs, and the multi-
dimensional impacts they cause. Climate disasters
can reverse the progress achieved in SDG indicators
at the sub-national level, and even at the national
level for small countries. Mainstreaming adaptation
and enhancing the resilience of SDG investments can
reduce the impact and avoid such reversals. There is
an opportunity to better integrate the SDG framework
in post-disaster assessments to map impacts across
different socioeconomic systems.

Policy Recommendations

A climate risk-blind pursuit of the SDGs can
exacerbate climate-related impacts in Africa, whereas
an integrated approach to achieve the SDGs and build
climate resilience at the same time can significantly
reduce systemic vulnerability, optimize the use of
resources, and enable transformational adaptation.

The current adaptation ambition of NDCs in

Africa may not be sufficient. African NDCs should
strengthen SDG-related adaptation action, related
to SDG 3 (health); SDG 4 (quality education); SDG

5 (gender equality); SDG 9 (infrastructure); SDG 10
(reducing inequalities); and SDG 11 (sustainable
cities). Measures that target national vulnerabilities,
build the resilience of human systems, and deliver
multiple SDGs should be prioritized to optimize the
use of resources and synergize efforts.

Single climate disasters can negatively impact
multiple SDGs through, for instance, loss of life;

an increase in malnutrition and disease; and

the destruction of water sources, arable land,
infrastructure, and the natural environment. The only
way to stop this cycle of negative synergies is to
accelerate effective action to achieve the SDGs and
adapt to climate change.

Unlike adaptation, the SDGs are supported by a
robust set of indicators and targets to measure
progress. ldentifying the links between the SDGs
and adaptation can therefore help track progress on
adaptation, and to identify gaps.
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Africa needs more international cooperation and
South-South exchanges of practical adaptation
solutions with demonstrated results at scale.

Future topics for research

This report has analyzed in detail six focus sectors
that are fundamental for African economies and
communities, and four cross-cutting themes. We
recognize there are many other important adaptation
topics for the African continent. Some examples
include education and training, research and
development, locally-led adaptation, governance,
coastal erosion, and blue economy. These topics
require further analysis and will be part of the future
analytical work for the Global Center on Adaptation in
coming years.
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Present and Projected
Climate Risks in Africa

» KEY MESSAGES

* Africa is particularly vulnerable to climate
extremes, or even shifts in weather norms such
as the start of the monsoon, as so much food
production is dependent on rain-fed agriculture
and pastoralism. Infrastructure that supports
the wider economy is also highly exposed to
extreme events.

Surface temperatures are increasing across all
African regions. Africa is warming faster than the
global average over both land and oceans. The
latest IPCC report (AR6) now predicts that globally,
critical warming levels are likely to be reached
earlier in the century than previously projected.
Both the need and the urgency to adapt are
stronger than ever.
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 Adaptation is even more essential than generally

acknowledged because, although there is now
wide awareness of the scale and scope of climate
change, small changes in weather patterns
arising from climate change can also gradually
erode the productivity of food systems and cause
losses of assets through events too small to
attract global or even national attention. These
changes affect people’s well-being and can counter
efforts to rise out of, or can push people back into,
poverty, leading to millions of people never being
able to escape poverty.

The collection of weather and climate
observations in Africa is weak and deteriorating
in recent years. The Global Framework for Climate
Services (GFCS) State of Climate Services reports

prepared by WMO and partner organizations

have identified needs for significant additional
investment to improve systematic weather and
climate observations; operational exchange of data
and products between the national, regional and
global levels; interaction with stakeholders in climate
sensitive sectors to co-design, develop and deliver
tailored hydromet products and services; “last mile”
service delivery; use of the best available science for
climate action and associated investments; data on
country capacities and on financial allocations for
hydro-met systems and services, to enable tracking
of financing in relation to assessed gaps and

needs; and documentation of socio-economic and
environmental benefits of adaptation action.
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(we need to)...revisit our climate ambitions
and accelerate the implementation of our
actions planned under our national prior-
ities. To do this we will need to focus on
actions to adapt to the impacts of climate
change, these include nature-based solu-
tions, energy transition, enhanced trans-
parency framework, technology transfer
and climate finance.”

H.E. President Félix-Antoine Tshisekedi Tshilombo of

the Democratic Republic of Congo, and African Union
Chairperson

Leader’s Dialogue on the Africa Covid-Climate Emergency, April, 2021
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Introduction: A picture of intensifying climate
change in Africa

‘In Somalia they called the drought Sima, meaning
equal, because it hammered everyone equally hard.”

Sima is one of the most recent and largest droughts to
strike Africa, but it is just one of a series of droughts,
floods, and heat waves that even in the current climate
have devastated the livelihoods of so many Africans

in the past few years. Such events are associated with
major suffering when they occur, and such impacts
will likely be exacerbated by further warming.

The east coast of Africa has faced a period of
droughts that began in 2008 and have extended,
without much relief, except for occasional floods,
until recently. In 2019 strong cyclones and heavy
rains along the Arabian Peninsula, resulted in
higher-than-normal vegetation growth, which
provided ideal conditions for desert locusts. The
result was the largest desert locust outbreak in 25
years in the Greater Horn of Africa and Yemen, which
exacerbated existing conditions of undernourishment.
In Ethiopia alone, 200,000 hectares of cropland were
damaged, and over 356,000 tons of cereals were lost,
leaving almost one million people food insecure.? By
September 2020, the number of Somalis facing acute
malnutrition and marginally able to meet minimum food
needs tripled to 3.5 million compared to early 2020.

Droughts in southern Africa brought Cape Town face
to face with its Day Zero on 22 April 2018, which

was the day the city was projected to run out of
water. Only the most stringent water restrictions and
cooperation from citizens saw the city through the
crisis until it was relieved by winter rains.

But drought is common across much of Africa. The
Sahel, that strip of land between the Sahara to the
north and tropical rain forests to the south, faced a
drought extending through much of the 1970s. It was
so extreme that the idea of establishing a green wall
of trees to hold back the advancing Saharan sands
was formed (see Great Green Wall insert). Since the
1980s conditions have moderated, but have become
even more variable, making the life of smallholder
farmers and pastoralists more difficult.
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These changes are driven by the West African
monsoon, which in turn is affected by cycles of
warming and cooling in the Pacific, Indian and
surrounding oceans.

During August and early September 2021, Egypt
experienced some the hottest weather in the past
50 years. For several weeks temperatures were up
to 7°C above average, along with high humidity.
Temperatures exceeded 40°C in many areas and
sometimes reached 47°C. When combined with
humidity of 50 percent or higher, such conditions
exceed the limits for safe work outdoors, especially
in the sun. In Cairo there were power outages and the
metro transport system was closed several times.
The deaths of “dozens of people” have been directly
attributed to heat stroke, but it is likely the extreme
heat has caused many more to succumb to existing
illness such as heart disease.® This brings home
the impact that further global warming will have

on people who already live at the limits of human
tolerance. The anomalous warm events over Egypt
are directly related to an intensification of the Asian
monsoon lows which draw warm, dry air from the
Arabian Peninsula and the Iranian Plateau across
north Africa. Modelling shows that these conditions
are expected to increase with climate change.

The east coast of Africa falls within a cyclone zone.

In March 2019 Cyclone Idai struck Mozambique near
Beira City, to be followed a few weeks later by Cyclone
Kenneth, which struck a little to the north. Both were
among the strongest cyclones recorded in Africa;
they led to havoc from high winds and flooding in
Mozambique and the rain-induced floods extended
inland into Malawi and Zimbabwe. Together they left
1,300 dead and 3.5 million people affected through
the loss of livelihoods and of 100,000 homes. The
majority of those affected were poor people living

in substandard housing in informal settlements that
were unable to withstand the high winds, torrential
rain and floodwaters. Around 90 percent of Beira’s
homes were affected.# The cyclones coincided with
the annual harvest, prolonging the losses through

the subsequent food shortages, and then in some
areas the recovery was further hampered by a cholera
outbreak that affected at least 4,000 people.®

Disasters in Africa

The African continent is often associated with
disasters. Its countries have little resilience to
hazards, and they are often forced into years of
suffering and many of their citizens fall back into
poverty following a disaster. The great droughts in
Ethiopia and Somalia in 1973 claimed 120,000 lives
and damaged the livelihoods of over three million
people. A decade later, another drought affecting
Ethiopia and Sudan was estimated to claim 450,000
lives and affected 16 million people. Floods usually
claim far fewer lives, but they are more numerous, as
so many Africans live along the many great African
rivers. Nigeria suffered floods in 2010 and 2012

that killed 400 but affected 8.5 million people, and
floods in Mozambique in 2000 killed 800 and affected
4.5 millions.

The EM-DAT database maintained by the Centre for
Research on the Epidemiology of Disasters (CRED)
is a global, comprehensive and readily accessible
record of disasters (Box 1). Their data is often used
to make the case that the number and impact of
disasters has been increasing rapidly, but these
claims must be treated with caution.

The capturing and reporting of events were irregular
across the globe for most of the last century, with
major droughts and flooding events being captured
but many smaller events likely missed. It was in the
late 1990s that the number of recorded disasters
rose rapidly (Figure 1). This increase is as much due
to better reporting and increasing exposure of people
and economic assets as it is to climate change. In
the past decade the number of recorded disaster
events has dropped compared to the previous
decade. More time is needed to see if this is a
temporary dip or a true trend in a positive direction.

The number of flood events reported has increased
about five-fold since the mid-1990s, while the
numbers of other types of disaster have changed
much less. Some of the increase in floods could be
due to a changing climate but changing exposure
patterns of populations along rivers and coasts and
improved reporting almost certainly contribute as well.
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Box 1: The Centre for Research and Epidemiology of Disasters (CRED)

The Centre for Research on the Epidemiology of
Disasters (CRED) was established in 1973, and

is a World Health Organization Collaborating
Centre with links to various UN and NGO
humanitarian institutions. It maintains a database
on all forms of disaster including climate-related,
geophysical (e.g., earthquakes), technological (e.g.,
industrial and transport accidents), and extra-
terrestrial (e.g., geomagnetic storms). Disasters are
defined as events that cause at least 10 deaths, or
affect, injure or make homeless 100 or more people,

Africa, like most other parts of the world, has shown
a marked decline in the number of people reported
as being killed in disasters. For example, in the

20 years from 1970 to 1989, 679,000 people were
reported as being killed in African climate-related
disasters, compared with only 44,000 people killed
over the most recent 20-year period. Most of this
change represents real improvements stemming
from better early warning systems, social safety
nets and humanitarian support to alleviate the worst
of the impacts. But some of the decline is due to
changes in the attribution of the cause of death,
especially in relation to drought. During the 20th
century four droughts were recorded as leading to
over 100,000 deaths, whereas the largest loss of life
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or are declared a state of emergency by the affected
country. The data base includes estimated loss and

damage in monetary terms, but these estimates are
available for less than one in six of reported African

disasters.

The CRED EM-DAT database is readily accessible

at https://www.emdat.be/. This chapter focuses

on climate-related disasters which corresponds to
their categories of Climatological, Meteorological or
Hydrological disasters.

in the 21st century is a single case of 20,000 deaths
attributed to the drought in Somalia in 2010.” Deaths
associated with recent droughts are likely to be
higher than recorded in the EM-DAT database, but
now many are attributed more direct causes of death
such as infectious and nutrition-related diseases,
and not to the drought disaster per se.

Recorded economic losses from 1970-2019 are
approximately evenly distributed across drought,
floods and storms but, as only 14 percent of
disasters in Africa have an estimate of damages
recorded, more data is needed on economic
damages and losses.

Figure 1: Recorded disasters by event type, 1970-2019

2%

700
600
500
400
300
200
100

0

1970-1979

1%

85

(a) Number of reported disasters
Total = 1,695 disasters

627

. 544
(|

265
174 |
= B
L o =

1980-1989 1990-1999 2000-2009 2010-2019

(b) Number of reported deaths
Total = 731,747 deaths

600,000
557,699

500,000

400,000

300,000

200,000
120,764

100,000 J 52,560

. 9,072 11,252 g

1970-1979  1980-1989 1990-1999 2000-2009 2010-2019

Source: WMO Atlas of Mortality and Economic Losses from Weather, Climate and Water Extremes (1970-2019)

Recent trends in African climate

Near-surface (2 m) air temperature averaged across
Africa in 2020 was between 0.45°C and 0.86°C above

the 1981-2010 average (Figure 2), based on six data sets.

Depending on the data set used, 2020 was between
the third and eighth warmest year on record.

Africa has warmed faster than the global average
temperature over land and ocean combined.

Figure 2: Area average land air temperature anomalies in °C relative to the 1981-2010 long-term average for Africa
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At subregional scales, analysis using the six
temperature data sets shows that the warming

trend in the 1991-2020 period was higher than in

the 1961-1990 period in all African subregions and
significantly higher than in the 1931-1960 period
(Figure 3). Uncertainty in the trends of the earlier two
periods is larger than for the latter two periods, which
is not necessarily well described by the spread of the
available data sets.

Sea levels are also rising around the African
continent, threatening low-lying coastal areas and
small island states, and increasing risks of coastal

riverine flooding (Figure 4). Analysis based on the
Copernicus Climate Change Service (C3S) gridded
sea-level data set shows that the sea-level change
rates on the Atlantic side of Africa were rather
uniform and close to the global mean, while the rates
were slightly higher on the Indian Ocean side (Figure 4).

The Mediterranean coasts display the lowest sea-
level rise, at approximately 2.9 mm/yr lower than the
global mean. Sea-level rise along the tropical and
South Atlantic coasts is higher than the global mean,
at approximately 3.6 mm/yr.

Figure 3: Trends in the area average temperature anomaly time series for the subregions of Africa and for the whole

region over four sub-periods
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Figure 4: Sea-level trends from January 1993 to June 2020 (mm/yr)
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Projections of African climates

This STA21 Report was drafted largely in the first
half of 2021 mostly based on climate change
insights and modelling derived from the 2013
Fifth IPCC Assessment Report (here abbreviated
to AR5). In August 2021 the first volume of the
Sixth Assessment Report (AR6) was released with
significant new insights and modelling.®

This section briefly describes the new findings and
tools provided by AR6, with a focus on the interplay
between some of the main components of the
African climate, climate change, and the people
who must seek their livelihoods while negotiating
the consequent erratic weather patterns. The first
volume of AR6 on the Physical Science Basis of
climate change will be elaborated by two further
volumes due for delivery in February/March

2022. One will deal with Impacts, Adaptation and
Vulnerability in social and biophysical systems under
the different scenarios of climate change, and the
other on the Mitigation of Climate Change, which will
explore many mitigation-adaptation interactions.

Recent IPCC Assessment Reports have been
supported by major modelling efforts (Coupled Model
Intercomparison Projects or CMIPs). The AR6 report
is based on a major new modelling effort (CMIP6),

Box 2: IPCC AR6 headlines statements

e Human influence on climate is now unequivocally
established. Humans are the main drivers of
climate change.

Observation and modelling support each other
very strongly.

As global temperatures increase, so too will many
other weather extremes.

Global warming projections are a little higher

than previously anticipated. From an adaptation
planning point of view these changes are too small to
matter much.

The global temperature projections show that
stabilisation or peaking at around 1.5°C can be
achieved with a few scenarios, but these scenarios
are at odds with the current emissions effort. More
likely scenarios show that we must prepare for
global warming approaching, or exceeding, 1.5°C
by the 2030s, 2°C by 2050 and 3°C to 4°C by 2100
unless decisive global action is taken.™
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that compares over 30 models of global circulation

that include more detail within the models and

greater spatial resolution. Since AR5, high-resolution
downscaling for regional projections have improved and
their results coordinated through international initiatives
such as CORDEX. These efforts have advanced the
understanding of regional climate variability, adding
value to CMIP global models, particularly in areas of
complex topography, coastal areas and small islands,
and in the representation of extremes ® Africa was
selected as a focus in developing CORDEX with many
African scientists engaged in the initiative.

The AR6 has focused on reporting information relevant
to major regions of the globe and for the first time
has provided a readily accessible Interactive Atlas for
flexible spatial and temporal analyses of much of the
observed and projected climate change information.™

The technical advances of CMIP6 act to reinforce the
messages that were already emerging from previous
assessments (Box 2). Confidence in the prediction of
changed climate patterns and the attribution to human
effects have increased, and it now appears that critical
warming levels are likely to be reached earlier in the
century than previously projected. This is the AR6
Report's strongest message for adaptation. Both the
need and the urgency to adapt are stronger than ever.

Africa in the IPCC AR6 Report

Developing climate models for Africa has been
difficult, partly because of its complex set of drivers,
but also because past and recent meteorological
observations are sparse throughout many parts of
the continent.> However, since the previous IPCC
Report (AR5) research based on and in Africa, the
use of remotely sensed meteorological data to back
up the sparse observational network has increased,
allowing better modelling of Africa in AR6. An example
of these new skills is the ability to clarify and attribute
the direct human role in the Sahel drought of the
1970s and 1980s and the wetter period that followed.
Since the 1950s, increasing aerosols emissions from
Europe and North America cooled the North Atlantic,
which suppressed Sahel rainfall for decades. The
subsequent reduction in aerosol emissions through
clean air policies then contributed to North Atlantic
warming and recovery of Sahel rainfall.”®

Africa’s changing climate: observed trends
and modelled projections

The bulk of the IPCC AR6 WGI report deals with the
physical processes that determine changes in the
climate system. Chapter 12 of the AR6 report makes
the next step towards providing information for
evaluating regional impacts and risk assessment.
The IPCC AR6 WGII report, Impacts, Adaptation
and Vulnerability due in February 2022, will take
this much further by considering the interactions
between the hazards identified in WGI and the
wider set of factors, such as exposure, vulnerability,
adaptive capacity, etc. Chapter 12 of the AR6
provides a global overview of 33 Climate Impact
Drivers (e.g., extreme heat, river floods, aridity,

sand & dust storms), and their effects by region.

In keeping with the goal of AR6 to provide a greater
regional focus there is a summary of the specific
projections for nine regions covering the African
continent and surrounding islands. The IPCC regions
differ from the African Union’s regions that are used
throughout most of this report.

In the AR6 report each continent has a two-page fact
sheet and concise summary graphic as presented
here for Africa in Figure 5. This figure summarises for
each Climate Impact Driver and by each subregion

whether a change in the driver can be seen against the
background variability, and whether it can be seen in
observation data or whether it appears in modelling
before or after 2050 (dot color). It also shows whether
the associated hazard is increasing or decreasing

(red or blue background shading) and the confidence
in the conclusion (depth of shading). Figure 5 shows
high confidence that changes in temperature drivers
(grouped as Heat and Cold) are already observed to
be consistently warmer across the continent, while
moisture (wet and dry) and wind-related drivers are
more varied by subregion, with many not yet showing
a clear signal above the background variation. Annual
precipitation is expected to decrease in North Africa
and Southern Africa by 2050 even though such a trend
is not yet clear in the observational data. Northern and
southern Africa are expected to become more arid
throughout this century, but in some parts of southern
Africa aridity will be accompanied by an increase in
heavy rainfall events possibly leading to floods.

Africa and its subregions are also covered in about
eight pages of text (AR6 12.4.1), which is briefly and
selectively summarised in Table 1.

Photo: Tonis Valing/Shutterstock
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Figure 5: Climatic impact-drivers for different African regions
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in IPCC AR6 WGI.
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If we are to achieve this ambitious climate adaptation agenda, it is only through
partnerships that we can strengthen and accelerate resilience across our continent.”

H.E. President Uhuru Kenyatta of Kenya
Leader’s Dialogue on the Africa Covid-Climate Emergency, April, 2021
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Table 1: Summary of effects of increasing emissions on African climates

Observed mean annual temperatures are increasing at 0.2°C to 0.5°C per decade.

Under each of the major emissions scenarios assessed, a global temperature increase of 1.5°C over
pre-industrial levels is likely to be exceeded in the next decade or so, and by mid-century all but the lowest
emissions scenarios suggest temperature increases of 2°C or more.

High-emissions scenarios suggest it is very likely that warming will exceed 3°C by 2100 except in Central
Africa where the estimate is 2.5°C.

Extreme heat—observations are limited, so no evidence of a recent increase. Modelling suggests days
above 35°C will increase by 20 to 160 days depending on scenario and region.

Life-threatening temperatures above 41°C are projected to increase by 10 to 140 days depending on
scenario and region.

Cooling degree days will increase and heating degree days will decrease.

Summary: Heat waves and heat stress to increase and drastically so in the worst scenarios

Precipitation

Drought

Aridity

The frequency and intensity of heavy precipitation events are projected to increase almost everywhere in
Africa, leading to more flooding events.

Observations are variable, but in many areas there is evidence of a drying trend especially in parts of North
Africa, West Southern Africa and Central Africa. Models project that this trend will continue.

River floods—observations suggest there has been some increase in recent decades. Model results vary
with scenario and region, but they suggest that present 1 in 100-year floods could become as frequent as
1in 40 years under low warming scenarios and 1 in 20 under higher warming.

The West African Monsoon appears to shift later in season and rainfalls more intense and erratic.

Droughts are expected to increase in all regions of Africa except the northern parts of East Africa and the
Horn of Africa.

Observation and modelling suggest increasing aridity in North Africa, West and East Southern Africa, and
in Madagascar.

Summary: Changes in total precipitation are small, but more rain is likely to fall in heavy rainfall events in most regions. But the
effect of increased precipitation must also be considered alongside the prospect of increasing temperatures and evaporative
demand. Thus, the overall picture is of drier conditions over most of the continent with more droughts but also more flooding.

Coastal & Ocean

Cyclones

Coastal flooding

Fire weather

Dust storms

African sea levels are currently rising slightly faster than global average, although a little slower in parts
of the Indian Ocean coast. They are virtually certain to continue rising by 0.4m to 0.5m by 2100 under
low-warming scenarios and 0.8m to 0.9m under high-warming scenarios.

Marine heat waves are expected to continue to increase in frequency and intensity, especially around the
Horn of Africa.

Cyclones are possibly decreasing in frequency, but high-intensity events will become more common, often
associated with very heavy rainfall.

Projections suggest that a current 1 in 100 year flooding event will become flooding events with a return
period of 10 or 20 years by 2050, and a return period of 5 years to annually by 2100, even under moderate
warming.

Likely to increase throughout extratropical Africa.

Evidence is uncertain due to confounding factors, especially changes in land cover and general
uncertainty in detailed wind modelling. The whole topic impeded by lack of controlled observations.
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Impacts by degrees

The Paris Agreement seeks to limit the global
temperature increase in this century to 2°C above
pre-industrial levels, while pursuing the means

to limit the increase to 1.5°C. This agreement is

core to the international mitigation and adaptation
negotiations. Summaries such as Figure 5 and Table
1 are useful, but many will seek higher resolution and
more nuanced projections of the impacts that may
emerge from different global temperature increases.
Projections of the impacts on human and natural
systems will come mostly from AR6 WGII’s report due
in February 2022, and subsequent work. However, the
WGl report provides a valuable tool to simplify access
to the climate projections via its interactive Atlas.

This is demonstrated in Figure 6, which shows the
occurrence of extremely hot days (temperatures
exceeding 40°C) across Africa for different global
warming levels (GWLs). Currently the hottest
regions of Africa in the Sahara and north Africa
average about 10 to 20 days per year of conditions
approaching the safe limits to human activity
outdoors. At GWLs of 2°C this will increase by 30
days in some areas. At 3°C parts of western Sahara
will endure about 80 additional days per year; at 4°C
this rises to 120 days per year in the worst-affected
regions. These temperatures will limit the amount
and efficiency of work outdoors not just in agriculture
but also in construction, transport and tourism.

Figure 6: Increase in the number of days exceeding 4°C under increasing global warming levels
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Figure 7 shows the long-term trend towards further
aridity across much of Africa and the few areas that
may become wetter. The Standardized Precipitation
Index (SPI) is an index used globally for quantifying
and reporting meteorological drought. Essentially

it measures the deviation in precipitation from the
long-term distribution of rainfall. It is an effective
measure of precipitation excess or deficit and thus
of meteorological drought. The continental scale
projection of the percentage change in SPI can be
used as a broad indicator of increasing dryness
(brown in Figure 7a) or wetness (blue). Despite
some disagreements between the models shown by
the shading, as GWL increases areas of increased

drought in North Africa, Western Sahara and
South-western Africa emerge, as do areas of wetter
conditions in northern East Africa and the Horn of
Africa. The SPI is most likely an underestimation

of increased aridity, as it does not consider the
increasing effects of high temperatures on increased
evapotranspiration, so agricultural and ecological
droughts may be even more pronounced. Figure 7b
highlights that even in regions of increasing dryness
such as across Madagascar, Central and South-
eastern Africa, heavy rainfall events, calculated as
the maximum 5-day precipitation events, are also
expected to increase, showing that these regions are
likely to be subject to both increasing droughts and
intermittent floods.

Figure 7a: Percentage change in the Standardized Precipitation Index (SPI-6).

Darker shading shows a shift towards drier conditions and blue to wetter conditions. The hatching shows that over most of the
continent there is disagreement between the models.

Source: IPCC AR6 WGI Atlas (2021). CORDEX Africa - Standardized Precipitation Index (SPI-6) Change % - Warming 1.5 to 4.0°C RCP 8.5 (rel. to 1995-2014) - Annual (21 models)

Figure 7b: Some areas with increasing aridity will also be
subject to increasing extreme rainfall events.

4°C Aridity Index 4.0°C Extreme Rainfall
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Source: IPCC AR6 WGI Atlas (2021). CORDEX Africa — Left, Standardized Precipitation
Index (SPI-6) Change %; right Maximum 5-day precipitation (Rx5day) Change %. -
Warming 4.0°C RCP 8.5 (rel. to 1995-2014) - Annual (20+ models)

Climate change attracts attention when some form
of climate shock occurs, and the above figures show
the projected trends towards extreme conditions.
However, more subtle climate changes also threaten
ecosystems and the people whose well-being
depends on them. Small changes in weather patterns
arising from climate change can gradually erode

the productivity of food systems and cause losses
of assets through events too small to attract global
or even national attention. These changes affect
people’s well-being and can counter efforts to rise
out of, or can push people back into, poverty, leading
to millions of people never being able to escape from
the threat of poverty.™
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This report makes the case for supporting climate-
informed development that increases poor peoples’
resilience to a wide range of threats, as climate
change so often acts as a magnifier of impacts.
Thus, there is a need for social safety nets, risk-
spreading mechanisms including subsidized
insurance, and resilient infrastructure ranging from
cyclone- or flood-resistant housing to resilient road
systems. And there is a need for novel financial
mechanisms to sustain these interventions (see
Finance chapter for more details).

There is also a role for better information about
climate. This includes not just changes in the medium
(decadal) to long-term climate as is the focus of IPCC,
but also risk information and early warning systems of
imminent threats that do not just provide an alarm but
facilitate risk-reducing behaviours.

Hydromet services

Effective action on climate adaptation and resilience
is only possible with high-quality weather, climate,
hydrological, and related environmental data
("hydromet" data). This data is collected in each
country by national hydromet agencies. Data is,

of course, not enough. In the end, what is required
is for all stakeholders in society—governments,
businesses, and citizens—to take appropriate action
based on weather and climate information. For this
to happen, the meteorological value chain shown

in Figure 8™ needs to have all components working
effectively in a coordinated manner.

Figure 8: The Meteorological Value Chain
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Weather, water and climate observations are
collected and exchanged internationally through

the WMO Global Data Processing and Forecasting
System. This information is used by national
meteorological services and the private sector

to generate local forecasts, warnings, seasonal
outlooks, and other hydromet services. These
products can then be used by different stakeholders
to act, including on climate adaptation.

One essential product of this value chain is multi-
hazard early warning systems. In Africa, the WMO
collects data from its Members to evaluate gaps
in these systems. Based on data submitted by 46
African countries (87 percent of the region), only
30 percent report having an early warning system
in place (Figure 9). In addition, only 11 percent of
African countries are using the Common Alerting
Protocol (CAP) which provides a single system to
alert the public of any hazard using all available
media. Without strong early warning systems, the
ability of communities and societies to be prepared
for climate shocks is limited.

Figure 9: Distribution of African countries that reported
having a multi-hazard early warning system in place

44,000 in 100,000 people
are covered by early warnings

Mives ino  NA

Source: WMO (2020). 2020 State of Climate Services
Note: as a percentage of the total number of WMO Members in the region (53)

According to an estimate by the World Bank, if

early warning systems in low- and middle-income
countries were upgraded to European standards,
lives lost could be halved and annual losses to
assets of between USS 300 million and USS 2 billion
avoided.’® The Global Commission on Adaptation
reports that a 24-hour advance warning of a coming
storm or heatwave can reduce damages by 30
percent.”” High-quality hydromet data has many
other benefits, including economic productivity in key
sectors from agriculture to logistics. Better historical
hydromet data and projected climate changes are
becoming more critical to mobilizing climate finance.

aw
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Finally, better hydromet data is essential for the
insurance and finance sectors, as discussed in the
Finance chapter. The Task Force on Climate-Related
Financial Disclosures (TFCD) climate risk disclosure
standards call for better hydromet data.

The collection of weather and climate observations
in Africa is weak and deteriorating in recent years.
The WMO estimates that in Small Island Developing
States (SIDS) and Least Developed Countries (LDCs),
only 300 stations achieve the international standard
for data collection and sharing. About 2,000 new
and/or rehabilitated stations (surface and upper air)
would be needed to have adequate weather data
collection.’ Furthermore, over the last five years
(January 2015 to January 2020), the number of
upper-air observations dropped by almost half in
Africa.’® This foundational problem poses significant
challenges for the rest of the hydromet chain.

The WMO and the Alliance for Hydromet
Development have begun working on the above
issues through the establishment of a Systematic
Observation Financing Facility (SOFF).2° SOFF
aims to support all 67 LDCs and SIDS to achieve
sustained compliance with the international standard
to collect and share internationally surface weather
observations. This target would result in a 28-fold
increase of surface data and a 16-fold increase of
upper-air data. The World Bank has estimated the
benefits of this program to be USS 5 billion per year,
or a USS 25 return for every dollar invested.?!

;k‘w.;.'r Wi (i

In 2018, the Conference of the Parties called on WMO
through its Global Framework for Climate Services
(GFCS) to regularly report on the state of climate
services with a view to “facilitating the development
and application of methodologies for assessing
adaptation needs”. The GFCS was established

by the international community at the World
Climate Conference-3 in 2009 to improve climate-
related outcomes through the development and
incorporation of science-based climate information
into planning, policy and practice (see Box 3).

Several reports have been produced by WMO,
focused on the top three adaptation priorities
identified by Parties in their Nationally Determined
Contributions to the Paris Agreement.?2 2324

A synthesis of the recommendations for
strengthening these systems and services and for
guiding investments, prepared for a forthcoming
WMO contribution to the Paris Agreement Global
Stocktake, includes the following:

e Systematic observation — The systematic
observations that underpin climate services
needed to support priority areas identified in
Parties’ NDCs remain inadequate.

e Systems integration — Operational exchange of
data and products between the national, regional
and global levels is essential for improving service
delivery for country-level adaptation. Fit for
purpose-financing is needed to enable data and
products to flow from countries to advanced data
processing and forecasting centres and vice versa.
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e Co-development of decision-support products and
services — Increased interaction with stakeholders
in climate sensitive sectors is needed to co-design,
develop and deliver the tailored products and
services that support improved user decisions
leading to improved adaptation outcomes.

* Access to services — Data consistently show that
“last mile” service delivery is insufficient to ensure
widespread access to climate services, particularly
in developing countries.

* Climate science basis — Climate action and
associated investments should be based on the best
available science. Methods and tools now available
for this purpose should be upscaled on a widespread
basis to promote adaptation effectiveness.

 Capacity data — Data on adaptive capacities in
climate services is incomplete and the data that
are available need to be quality assured as a basis
for certification of climate services capacities.

Photo: Vadim Petrakov/Shutterstock
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e QOverall investment levels and associated data —

Adaptation finance for climate services remain
inadequate, especially for meeting needs in

LDCs and SIDS. More detailed data on financial
allocations for hydro-met systems and services is
needed to enable tracking of financing in relation to
assessed gaps and needs.

* Documentation of socio-economic and

environmental benefits of adaptation action -
Although case studies suggest high returns on
investments in climate services for adaptation,
more systematic documentation of the benefits of
adaptation actions and the resulting improvements
in adaptation outcomes is needed to ensure that
the measures being financed are cost-effective and
that progress towards the global adaptation goal is
being achieved.

Box 3: The Global Framework for Climate Services (GFCS)

tterstock

The GFCS was established by the international
community at the World Climate Conference-3

in 2009. The GFCS seeks to accelerate and
coordinate the implementation of technically and
scientifically sound measures to improve climate-
related outcomes through the development and
incorporation of science-based climate information
into planning, policy and practice. As a framework
with broad participation and reach, GFCS enables

the development and application of climate services
to assist decision-making at all levels in support of
addressing climate-related risks. The GFCS has five
components, which span the value chain for weather,
water and climate: (i) observations and monitoring;
(ii) climate services information system; (iii) research,
modelling and prediction; (iv) user interface platform;
and (v) capacity development.

The GFCS currently focuses on developing and
delivering services in five priority areas identified in
the NDCs: agriculture and food security, disaster risk
reduction, energy, health, and water.

At country level, GFCS implementation is guided by
National Frameworks for Climate Services (NFCS)?*.
An NFCS is a multi-stakeholder stakeholder interface
platform that enables the development and delivery
of climate services at country level. NFCSs focus on
improving co-production, tailoring, delivery and use
of science-based climate predictions and services,
focused on the five GFCS priority areas. NFCSs
support NDCs and NAPs by providing climate services
that help assess climate vulnerabilities, improve the
understanding of climate and its impacts, identify
adaptation options, and providing operational
products that support decision-making in climate-

sensitive sectors. NFCSs also provide a mechanism
for the systematic monitoring and documentation of
socio-economic benefits associated with the services
provided.

The GFCS is now nearing the end of its initial
10-year implementation phase. The next phase

of implementation will build on the foundation

from the first phase, which has assisted 70

percent of countries for which data are available

to provide climate services for adaptation at an
essential, full, or advanced level according to WMO
criteria. The next phase of the GFCS is expected

to emphasize improved articulation of end-use
demand, co-development of tailored products,

and documentation of the socio-economic

benefits of adaptation action, on the one hand, and
strengthened operational systems on sub-regional
scales to increase country access -- and capacity to
add value -- to global and regional data and products
needed to provide such services on the other.

Some of the foundational elements in this regard
for the next phase include a country-driven focus

on identification of national adaptation priorities
based on NAPs and NDCs; identification of effective
adaptation actions based on scientific evidence

of past, present and projected future climate
conditions; technical advisory services to ensure
that investments in hydro-met systems and services
are designed and implemented to international
standards; quality management processes to
certify specific services and capacity data and
improvements; and continuous reporting to the
international community on status, gaps and needs
in the State of Climate Services reports.
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The ‘last mile’

All the above efforts will amount to little if the ‘last
mile’ of communication of an early warning system
(EWS) fails. Experience has led to the tenet that to
be effective an EWS must be embedded in the local
social processes. This leads to tensions between
the essentially top-down, technologically driven
approach described in the Meteorological Value
Chain (Figure 8) and those responsible for bringing
the efforts along the chain to fruition. The delivery of
an early warning needs to consider who is the target
of the communication, what options they have once
they receive the warning (e.g., remove assets from

a potential flood zone versus fleeing), the sequence
of warnings that best enable and encourage people
to act, and what sort of ongoing communication is
necessary. Preparation at this level is as important as
the other steps in the Meteorological Value Chain.

Some have suggested that the focus should not be
on the last mile, but the ‘first’ mile, meaning that local
communities need to be engaged from the beginning
of the design of an EWS.?® This requires that the
circumstances of the target communities needs to
be known (e.g., the strength of their housing in high
winds; vulnerable crops and livestock; cultural norms
that may affect responses, etc.) as well as their
options such as access to shelter, whether stock can
be moved to safer areas, etc. The Red Cross and Red
Crescent is increasingly looking to link impact-based
forecasting with early warning systems. Impact-
based forecasting provides the information in terms
meaningful to the recipient and designed to facilitate
early action to reduce risks. For example, rather than
stating that “a tropical cyclone of category 4 with
winds of 170 km/hr is expected to strike within the
region within the next 6 to 8 hours’, the warning will
also state “the winds are likely to be strong enough to
de-roof all but the most compliant cyclone-resistant
structures; and storm surges and river flooding

will damage roads and bridges connecting X and

Y, making transport between them impossible for
several days.” Impact-based forecasts and warnings
should communicate a sequence of information

that allows those at risk to make timely decisions to
safeguard against the impact of forecasted extreme
weather or climate events.

86 | GLOBAL CENTER ON ADAPTATION

The challenge ahead

Climate variability and change are already affecting
the lives and livelihoods of people across Africa, and
as the planet warms, extreme weather will become
increasingly likely across the continent. The recently
released first volume of the IPCC Sixth Assessment
suggests that it is becoming increasingly difficult

to avoid reaching a global warming of 1.5°C above
pre-industrial levels within the next decade or so and
20C or more by mid-century. Even with the lower-
emissions pathways, African climates are likely to
be more erratic, with much of Africa becoming so
hot that outdoor work and tourism will be threatened
for some of the year. Droughts and floods already
threaten livelihoods and trap people in poverty.

Both are likely to increase in intensity and frequency
in the future. Africa is particularly vulnerable to
climate extremes, or even shifts in weather norms
such as the start of the monsoon, as so much food
production is dependent on rain-fed cropping and
pastoralism. Infrastructure that supports the wider
economy is also highly exposed to extreme events.

Adaptation is now more urgent and challenging than
ever. This chapter has simply set the scene—where
we stand now and the increasing climate challenges
that are coming. The rest of this report begins to
outline solutions to how we might effectively achieve
continued climate-informed development for all

of Africa.

We have toinsist that equal attentionbe
paid to climate adaptation and mitiga-
tionin climate finance. Africa calls on
the developed nations to shoulder the
historic responsibility and to join the
program to accelerate the adaptationin
Africa.”

H.E. President Ali Bongo Ondimba of Gabon, and Chair of the
African Union-led Africa Adaptation Initiative

Leader’s Dialogue on the Africa Covid-Climate Emergency, April,
2021

Photo: Aliaksei Putau/Shutterstock
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CASE STUDY
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Scaling up the use of Modernized Climate Information
and Early Warning Systems in Malawi

@) Geography: Malawi

& Adaptation measures: This project worked

to strengthen early warning and climate
forecasting infrastructure and to build the capacity
of Malawi's Department of Climate Change and
Meteorological Services (DCCMS) to provide climate
services (weather forecasts and local climate
advisories) and disaster management training. It also
implemented participatory planning processes among
farmers to increase the reach of climate services.

Key outcomes: As of 2019, the project had
improved the climate resilience of more
than 420,000 people directly and 1.2 million people
indirectly?® through raising awareness, improved
weather forecasts and access to information

and trainings to integrate climate services into
farm management, fishing and disaster response
operations.

@ Partners and funding: UNDP in partnership
with the Department of Disaster Management
Affairs of Malawi (DoDMA), government line
ministries, climate centers, the National Smallholder
Farmers’ Association of Malawi (NASFAM) and
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other CSOs and community level actors. 2017-2023.
Green Climate Fund (US$12.2 million), Government
of Malawi (co-financing USS 2.1 million) and UNDP
(co-financing USS 1.8 million).

PROJECT SUMMARY

Malawi is a densely populated, landlocked country

in southern Africa with one of the world's poorest
economies (it came in 174th out of 189 countries

on the Human Development Index for 2020),%” and
the vulnerability of the population has been further
exacerbated by climate change. Floods and droughts
pose a significant and recurring threat, with over
100,000 and 1.5 million (10 percent of the population)
people affected on average every year, respectively.?
Malawi has seen eight major droughts, affecting over
24 million people, in the last 36 years.?®

Major flooding in the southern districts, driven by
a one-in-500-year rainfall event, killed nearly 200
people, displaced more than 200,000 and caused
more than USS400 million in damages in 2015.
Compounding this, a drought in 2016/2017 in the
southern and parts of the central region left more

than 6 million people in need of food assistance,

with damages over USS 365 million and recovery
costs of about USS 500 million.*° These recurrent
climate disasters are particularly detrimental because
agriculture—primarily smallholder subsistence
farming—accounts for 40 percent of the country’s
GDP and makes up more than 85 percent of its total
export earnings; and the threats are likely to increase
in the coming years.

Mean temperatures in the region are expected to
increase by 1-3°C by 2050, and although future overall
rainfall trends are uncertain, the amount of rainfall
during extreme events is expected to increase by 19
percent by 2090.°' The success of efforts to alleviate
food insecurity and poverty will be contingent upon
the country’s ability to address climate impacts and
disasters through early warning systems (EWS)

and strengthened disaster risk reduction (DRR)
coordination mechanisms.

UNDP’s M-CLIMES project was designed to provide
tailored and context specific (demand-driven)
climate services for vulnerable communities,
including smallholder farmers, fishers and flood-
prone communities. The project scales up climate
information and EWS through the establishment

of weather observation infrastructure (33 weather
stations, eight lightning sensors, two lake-based
water buoys and a data processing system). It also
focused on capacity development, training seven
Department of Climate Change and Meteorological
Services (DCCMs) staff on installation and
maintenance of infrastructure and data integration
for improved forecasts and storm advisories, locally
tailored advisories, a dissemination strategy based
on complementary and tailored channels (mass
media, SMS, extension services and lead farmers).*?
Finally, it aimed to improve last-mile access®® and
use of information through farm-level participatory
management approaches.?*

The scaling strategy for providing access to
information was based on a training of trainers
approach, building the capacity of lead farmers

who, in turn, shared the information and skills

they gained with other farmers. Lead farmers
disseminated information about seasonal and short-
term forecasts to more than 162,000 smallholder
farmers to improve seasonal planning. A cadre of
trainers was empowered to provide courses to 208

frontline disaster managers and 20 school staff in
collaboration with the Malawi University of Science
and Technology (MUST). Tailored climate information
products and decision-support platforms for end-
users were developed based on facilitated planning
sessions between extension workers and farmers to
identify the most needed responses which resulted
in local advisories, including seasonal forecasts.
Flood forecasts and water catchment information
were provided in 13 districts; the project also
strengthened the district climate information centers
as hubs to promote learning, knowledge sharing and
community-based early warning systems.

The project has improved the national coverage of
weather-stations by 17.5 percent, capacities of NHMS
to downscale seasonal forecasts at a resolution
useful at district and sub-district levels and on
translation of weather information into advisories and
their dissemination at district and sub-district levels.

Participatory planning processes were scaled across
ten districts by training 60 expert trainers and 264
extension workers (28 percent of themn women) who,
in turn, trained more than 16,000 lead farmers (53
percent of them women). Scaling was also achieved
by translating capacity-building materials into local
languages and through outreach and awareness
campaigns using digital media resources like SMS,
radio and television programs. More than 17,000
farmers received short-term forecasts through
different SMS platforms. Tailored and cost-effective
advisories (i.e. storm early warnings) were also issued
to fish processors and fisheries. Overall, as of 2019,
the project had increased the resilience and enhanced
the livelihoods of more than 1.6 million® people.

The project also improved the enabling environment
for climate services in several ways. Extension
services' capacity to support communities and
livelihoods was improved, increasing their social
standing; coordination between institutions in
translating weather information into local advisories
for agriculture and fisheries was enhanced; and

the efficiency of service delivery was improved
through extension services and through the training
of trainers and lead farmers. The integration of
information communication technologies such as
digital based advisories and smartphone apps, has
been identified as an area for improvement.
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The Africa Adaptation Acceleration Program
(AAAP) was jointly launched by the GCA and
the African Development Bank (AfDB) at the
Climate Adaptation Summitin January 2021.
AAAP is aligned with the vision of the Africa Ad-
aptation Initiative (AAl), which was initiated by
African Heads of State in 2015 to ensure that
the continent urgently adapts to the adverse
effects of climate change. AAAP will contrib-
ute to this goal of scaling up and accelerating
adaptationin Africa and aims to leverage US$
25 billion by 2025.

©000000000000000000000000000000000000000000000000000000000

Pillars of the AAAP

A broad range of stakeholders — including African
leaders, institutions, and multiple development
partners — were consulted on the design of AAAP.
Based on their inputs, and on the priorities and needs
identified in Nationally Determined Contributions,
National Adaptation Plans, the Africa Adaptation
Initiative (AAl), and the Initiative for the Adaptation

of African Agriculture, four key pillars were identified:
climate smart digital technologies for agriculture
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and food security; Africa Infrastructure Resilience
Accelerator; empowering youth for entrepreneurship
and job creation in climate adaptation and resilience;
and innovative finance initiatives. A brief description
of the four pillars of the AAAP follows.

Climate smart digital technologies for agriculture
and food security

More than 60 percent of the population of Sub-
Saharan Africa is employed in smallholder farming.3¢
At the same time, 51 percent of the population

is food insecure, and over 256 million people are
malnourished.®” Agriculture and food security are
therefore critical sectors in Africa, with considerable
potential to contribute to the achievement of several
Sustainable Development Goals (SDGs). However,
agriculture is also one of Africa’s most vulnerable
sectors when it comes to climate change, with
agricultural yield reductions of over 50 percent
predicted in some regions by 2050.%

Digital technologies can help smallholder farmers to
adapt better and contribute to overall food security
by increasing yields by 40-70 percent. This pillar

of AAAP therefore seeks to scale up the uptake of
climate-smart digital technologies and associated
data-driven agricultural and financial services for at

least 30 million farmers in Africa, particularly women,
by 2025. This is expected to:

* Increase food security in 26 least developed
countries

e Reduce malnutrition for ten million people

* Increase the agricultural yield of farmers
participating in the activities under this pillar by
about 40 percent

* Significantly increase smallholder incomes

A microinsurance blueprint and a digital platform for
adaptation in agriculture will also be developed.

Africa Infrastructure Resilience Accelerator

The Africa Infrastructure Resilience Accelerator
(AIRA) aims to scale up investment for climate-
resilient infrastructure and close the infrastructure
gap in Africa, to help achieve the SDGs despite
climate change. Under AIRA:

e The National Resilient Infrastructure Program
will help 16 countries in Africa to strengthen their
enabling environment and increase financial flows
to make infrastructure investments

* The City Climate Adaptation Accelerator will
assist 32 cities in 16 countries in Africa to develop
sectoral infrastructure adaptation plans, to guide
future investments

* The Build Smart Project Preparation Facility for
Water will mobilize about USS 7 billion worth
of investments

* Influence at least USS 30 billion worth of
infrastructure investments in the water sector for
adaptation and resilience

* Nature-based Solutions will be promoted for new
and existing infrastructure, to promote resilience,
socioeconomic growth and green jobs

Empowering Youth for Entrepreneurship and Job
Creation in Climate Adaptation and Resilience

Africa’s burgeoning youth population, the youngest
in the world with an average age of 19.7, is expected
to double by 2050. It is predicted, however, that

50 percent will unemployed, discouraged, or
economically inactive by 2025.%° This pillar aims to
unlock the untapped potential of youth in Africa to
drive resilience through their innovativeness, energy,

and entrepreneurship. It aims to promote sustainable
job creation at scale by 2025, by promoting youth
entrepreneurship and innovation for action on climate
adaptation and resilience in Africa. Specifically, the
pillar will support:

e Legal, policy, and regulatory reforms to remove
structural barriers that prevent youth participation
in businesses and jobs related to adaptation

* 10,000 youth-led micro, small, and medium-sized
enterprises on adaptation

e Enhanced skills for one million youth in jobs related
to adaptation and resilience

* Unlocking of USS 3 billion in business opportunities
for adaptation action by innovative youth-owned
enterprises, 50 percent of which will be led
by women

Innovative Finance Initiatives

Africa received 4 percent of global climate finance

in 2017-2018, of which only USS 3.5 billion was for
adaptation. While the current estimated annual needs
for adaptation in Africa range USS 7-15 billion, these
are expected to rise to USS 50 billion by 2040.4° This
pillar aims to increase financial flows for adaptation
to Africa by USS 12.5 billion by 2025, to complement
the USS 12.5 billion commitment of the AfDB.
Specific activities will include:

e A Technical Assistance Program (TAP) to help eight
countries access adaptation funds for projects
related to the other AAAP pillars.

e Support to three countries in Africa to develop
new tools such as green bonds and debt for
resilience swaps.

e Support to strengthen the capacity of national
finance ministries, central banks, and financial
institutions in eight countries to identify, manage,
and disclose climate-related risk, and to integrate
climate risks in macroeconomic and risk modelling.

An AAAP Investment Facility is also being
established to mobilize resources from innovative
public and private sources to finance the AAAP.
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A simple dictionary definition of adaptation is “the
process of changing to fit some purpose or situation.”
After several decades of debate by researchers,
practitioners and governments, the IPCC definition
(Box 1) still reflects that dictionary definition. The
IPCC definition is specific to climate change, it
recognises that the driver of adaptation can come
from experienced or anticipated climates, and that
the process of adaptation must be deliberate in that
it specifically seeks to moderate harm or exploit
opportunities. The deliberateness was a recent
addition to make it clearer that actions that do not
specifically take climate change scenarios into
account, such as generic efforts to promote good
development or more productive agriculture, should
not be claimed as adaptation activities, especially
when accounting for money spent on adaptation.

Despite the relative clarity of what is meant by
adaptation, it has taken decades for adaptation

to become a fully integrated part of our approach
to reducing the impacts of climate change. There
are several reasons for this, but one that is often
overlooked is that for a long period the scientific
community misunderstood to need for adaptation.
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Box 1: Definitions from IPCC AR5 WGII
Glossary 2015

Adaptation - The process of adjustment to actual
or expected climate and its effects. In human
systems, adaptation seeks to moderate harm or

exploit beneficial opportunities. In natural systems,

human intervention may facilitate adjustment to
expected climate and its effects.

Vulnerability - The propensity or predisposition to
be adversely affected. Vulnerability encompasses
a variety of concepts including sensitivity or
susceptibility to harm and lack of capacity to cope
and adapt.

Adaptive capacity - The ability of systems,
institutions, humans, and other organisms to
adjust to potential damage, to take advantage of
opportunities, or to respond to consequences.

Resilience - The capacity of a social-ecological
system to cope with a hazardous event or
disturbance, responding or reorganizing in ways
that maintain its essential function, identity, and
structure, while also maintaining the capacity for
adaptation, learning, and transformation.

Vulnerability index - A metric characterizing

the vulnerability of a system to a change in
climate. A vulnerability index is typically derived
by combining, with or without weighting, several
indicators assumed to represent hazards or
physical impacts, exposure, sensitivity, resilience,
or adaptive capacity.

In the early years of the twentieth century the Swedish
scientist, Arrhenius,* was one of the first to conclude
that continued emissions of carbon dioxide (C0O2)
would mean that in the centuries to come we would
be living in a very different environment But he hoped
to enjoy a future with ‘more equitable and better
climates ... when the earth will bring forth much more
abundant crops than at present”.

This optimistic view of the impact of climate change
persisted throughout much of the 20th century,
gradually morphing in the latter half to recognising
that more pleasant climes may not always await

us, but still retaining the hope that natural and

human systems could adapt sufficiently and largely
autonomously, i.e. with minimal human action, as
the climate changed. This was the basis for the
Convention on Climate Change at the close of the
century (UNFCCC 1992) that set mitigation targets to
‘prevent dangerous anthropogenic interference with
the climate system” and to be reached “within a time
frame sufficient to allow ecosystems to adapt naturally
to climate change, to ensure that food production is
not threatened and to enable economic development
to proceed in a sustainable manner”.

But views on adaptation were changing rapidly, partly
driven by a better understanding summarised in

the early IPCC Assessment Reports that adaptation
needed to be proactive, and partly by pressure from
developing countries for substantial support for the
adaptation challenges that were being left to them

to deal with. But in the pressures of the climate
negotiations, some still feared that a discussion of
adaptation was an implicit admission that mitigation
efforts might fail, or that adaptation might for some
countries provide a potential disincentive, or even a
pretext for inaction, in pursuing mitigation.*? Progress
on implementing adaptation was also mired by the
complexity of the technical discussions of how to
describe the process of adaptation, and the lack of
clear measures of effectiveness of actions and of
progress in adaptation.

Depending on the debates of the time many different
forms of adaptation have been described, such

as pro-active and re-active adaptation depending

on whether adaptation actions were stimulated

by anticipation of a changing climate or by the
experience of the unanticipated impacts of a climate
event. Currently there is a focus on the need for more

adaptation that goes beyond being simply incremental
adjustments to better cope with climate change, but
instead seeks transformations in our perception and
paradigms about adaptation and profound changes

in the structure of our institutions and livelihoods

that will be necessary if we are to thrive in a radically
changed world.

Much of the recent debate about adaptation has
related to how to place adaptation within the well-
established risk management framework and this has
led to a confusing, and often confused, debate over
terms and their meaning.

Climate change is one of many hazards faced by
human communities; other hazards include natural
events such as earthquakes and human actions
such as conflict and malpractice. The challenge

is to manage the consequences of a hazard to
reduce the risk of damage and losses. Some of
the consequences of climate change will come in
the form of sudden onset shocks or disasters and
others through slower, chronic changes in conditions
that bring negative outcomes, and sometimes
opportunities, to those exposed to them.

There are a series of concepts and terms used to
describe the link from the occurrence of an hazardous
event to the experiences of consequences. The risk
of consequences is governed by the likelihood of a
hazardous event occurring, the degree of exposure
of people, their means of livelihood, assets and other
objects of value (e.g. ancestral graves) to the hazard,
and their vulnerability to negative consequences.
Some items can be exposed but not sensitive to
damage, such as a well-constructed dwelling in a
cyclone, and some assets can be readily replaced
(e.g. chickens more readily than a cow) or insured

by some means depending on the adaptive capacity
of those experiencing the hazard. Adaptive capacity
is the ability to adjust to potential damage, to

take advantage of opportunities, or to respond to
consequences.

So there is a sequence of concepts leading from the
likelihood of a hazard, through the exposure to that
hazard, the sensitivity to damage and the adaptive
capacity to prevent that damage becoming a loss
with long term consequences. These concepts

are grouped in various ways and sometimes new
concepts introduced.
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A core concept is vulnerability, which is the
susceptibility to being adversely affected by a
changing climate. Vulnerability was initially described
as encompassing exposure, sensitivity and adaptive
capacity, although now most prefer a formulation

of adaptation based on risk management where
exposure is a separate component of the risk function
described above.*® The term resilience is often treated
as the obverse of vulnerability in the sense that it is
the capacity to cope with, rather than be susceptible
to, current and future hazardous events. However,
there has been a long and continuing debate over the
meaning of resilience in the wider context of complex
systems.*

The concept of resilience usually includes the rider
that resilience involves responding to hazards or
shocks in a way that maintains the essential identity,
structure and function of the original system. This

is an apt goal in the original context of resilience in
describing ecosystem stability, but is somewhat
discordant when used in the context of now common
goal of transformative adaptation which seeks more
to disrupt than return to the status quo.

A goal of adaptation is to seek that the losses from
the occurrence of an hazardous event are reduced
to a tolerable level. But here two different schools
of thought come into play. Initially most adaptation
thinking was dominated by the impact-response
model described above. It focusses on estimating
the likelihood and intensity of an hazardous event
(e.g. extreme heat), and the impact on assets (e.g.
the reduction in crop yield) leading to the view that
adaptation meant finding less vulnerable crops

(i.e. more heat resistant crops). This is essentially a
biophysical approach to vulnerability.

Another school of thought focusses more on the
complex underlying causes of the vulnerability of
individuals, households and communities. In the
above example they start with the question did the
farmers have access to resources to better protect
their crops, such as emergency irrigation during the
heatwave, and if not why not? Did those affected have
access to different livelihoods and food sources?
There is a greater focus on the social, economic,
political and institutional factors that affect societies’
sensitivity to climate impacts and their capacity to
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adapt. This reflects the increasing recognition of
the importance of considering social vulnerability
alongside biophysical vulnerability.

The challenge for the two schools is not to seek
dominance over the other, because both approaches
are needed to bring about an effective transition

to societies that are adapted to changed climates.
Social vulnerability is seeking to tackle the root
causes of inadequate adaptation, including inequality,
inclusion and voice, while biophysical vulnerability

is more amenable with current governance and
business norms. And that brings us to another
challenge to progressing adaptation; namely the need
for ways to measure adaptation effectiveness and
progress.

The need for adaptation metrics

It has been often observed that adaptation has no
baseline metric such as tonnes of green-house gas
emissions as used for mitigation measurement and
tracking. Nor is it likely that adaptation will ever have
the equivalent of the flawed but much used proxy

of GDP as a measure of economic and larger social
advancement.*®

However, modern management practices and
international agreements require that we have some
agreed upon measures to track performance and
progress. Performance at adaptation project and
program levels can be tracked within management-
relevant time frames by reporting against inputs
and outputs, especially if there is a strong Theory of
Change that links inputs and outputs to adaptation
outcomes.

Tracking progress in adaptation outcomes is more
difficult as the process of adjustment leading to
adaptation usually plays out over longer periods than
are relevant to management feedback. They also
take place against a highly variable background of

a changing climate and ultimately face questions of
counterfactuals and attribution.

The technical literature is replete with material
discussing this problem. This literature includes
frameworks for elaborate, and yet to be agreed upon,
measurement systems. Others focus on who should
choose the most appropriate measures. Should

they be determined top-down to meet national and
international monitoring requirements, or should
they be chosen by those most affected by climate
change.*®
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Leiter et al (2019)*” provided some pragmatic advice
to the Global Commission on Adaptation that
included: start with the purpose of the measurement
and not the metric; draw upon the experience from
development indicators; and be prepared to use
qualitative measures when necessary. Their paper,
and others,*® go on to identify the purposes for which
metrics might be needed and the characteristics of a
useful metric.

This State and Trends Report appears only a

year before the first stocktake of mitigation and
adaptation under the Paris Agreement. The goal is to
assess every five years the overall progress towards
the Paris goals; not necessarily by country in 2023
but by a system that can aggregate results across
scales and contexts, assess collective progress and
inform, update and enhance of national level actions.

The 2023 stocktake for adaptation will be very
unlikely to use an agreed set of metrics. Most likely
the UNFCCC will eventually adopt a mix of tracking
outputs (such as NAPs and NDCs, among others). It
could also could take an SDG approach by assessing
how many countries reached defined goals in
adaptation relevant metrics. 4950

Developing metrics will be a long journey and such
journeys can only begin by taking some brave first
steps. Here we take one such step by asking whether
two often cited measures of progress in adaptation,
one, a measure of impacts of climate change and, the
other, a measure of vulnerability, have any capacity

in measuring progress in adaptation. The first is

a measure of the direct impacts on people from
climate related disasters records® and the second is
an often cited and used index of vulnerability. Data for
each is available at national and often sub-national
levels and annually for many decades in the past.

Despite the frequent citing of extreme disaster
statistics as evidence of the need for adaptation a
focus on extremes is not particularly informative for
tracking progress (see Present and Projected Climate
Risks chapter). Disasters are fortunately relatively
rare and they are difficult to classify in terms of their
intensity; for example not all category 4 cyclones

are the same. Also, the reporting of the impact of a
disaster is problematic. The number of deaths
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is even more stochastic than the occurrence of a
particular hazard itself and fortunately the number of
deaths is declining partly due to efforts to minimise
them and partly due to changes in reporting. For
example, very few people are now described as dying
from a drought but instead deaths are attributed

to more direct medical causes such as disease or
malnutrition.

An alternative measure is the number of people
affected by a disaster as within Africa 8,000
people are affected for every death by a disaster.
This measure is also subject to variability in what
is identified as affected. In a developing country
‘affected’ may mean the number of people injured
or displaced from their damaged homes, while

a developed country may report as affected the
number of people without electricity for more than
24 hours after a wind storm.

Here it is important to ask whether sets of African
countries grouped by income or by region show

any potentially meaningful change in the impact

of disasters (Fig 1 a&b). The results suggest that

by pooling information over 5-year periods and
averaging across all the countries within a group
may offer some value as a metric. Pooling countries
across cross all of Africa suggest that the impacts of
climate related disasters has been falling for at least
the past two decades. This may also be true across

e
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the 23 low income countries (LICs). The 22 lower
middle income countries (LMICs) have a smaller
portion of their population affected by disasters, but

there is no apparent trend over the past two decades.

There are only a few upper middle and high income
countries (6 and 1 respectively) and they show very
variable results.

When grouped by regions the results are less clear,
possibly because some climate disaster events have
a wide spatial spread and affect multiple countries
within a region leading to high stochasticity.

It is not suggested here that this type of disaster-
related metric should be used for monitoring, but
this first step does raise some interesting questions.
Does the difference between LIC and LMIC countries
reflect the observation that LICs attract more
support for disaster management and hence their
improvement, while LMICs find it more difficult to
attract support and do not show improvement? Does
the approach provide similar interesting information
in other regions?

An even more important criticism is that climate
hazards are only partially experienced as disasters.
To many people, it is the increasingly erratic seasons,
or the hotter summer days making work in a field

or a factory ever more exhausting etc. that make
livelihoods unproductive or even unsustainable. We

Figure 1a & b: Percentage of people affected by disasters averaged per group over 5-year periods based
on the CRED EM-DAT database. In the upper graph the income groups are L = Low Income Countries
(23 countries); LM = Lower Middle Income (22); UM = Upper Middle Income (6) and H = High Income
countries (1) all based on current income rankings. ‘All’ refers to all 52 African countries for which data
are available.
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can capture statistics on these types of impacts
through household and business surveys, and
even track households being pushed back into
poverty.5? This is a promising line of research, but
it is resources-intensive and much of the effort is
piecemeal.

The second faltering step we take is to perform a
similar analyses with the ND-GAIN index.®® It brings
together 45 different indicators, similar to the SDG
indicators, to represent two components; a measure
of a country’s vulnerability to climate change and a
measure of a country’s readiness to absorb funding
and resources to reduce its vulnerability. The index
has been used in many reports, especially as a
measure of vulnerability of countries. It has also
found use in the business community as a measure
of readiness.

The ND-GAIN analysis finds that vulnerability is
falling across the continent as a whole and in most
income and regional groups. This is good news for

Africa and also surprising as one of the criticisms of
the vulnerability component during the development
of the ND-GAIN index was that it was relatively
unresponsive.

The analysis also confirms the well-known finding
that readiness increases with income level, but the
LICs and LMICs are declining in readiness as are all
regions except Western Africa (Fig 1c). Maybe this

is a shortcoming of the index or it may reflect part
of the decline of several important developmental
measures within Africa as reported elsewhere in this
Report. It begs further analysis.

The purpose of these analyses is not to suggest that
these metrics are the best we can find for assessing
progress in the stocktake. Further analysis of their
detail or their application to other regions of the globe
may uncover more insights or greater inadequacies.
Instead, the analyses are presented as a challenge

to all within this field to move on from debating the
ideal solution to taking those first steps on the path
to solutions.

Figure 1c: Changes in the ND-GAIN Readiness metric averaged across countries within each of the African

Union'’s regions.
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Reaching the most vulnerable through weather
advisories in Tanzania

Climate Action Network Tanzania

Year after year, season after season, smallholder
farmers, pastoralists, and fisherfolks in Tanzania
work hard to increase productivity in livelihoods
that are extremely climate-vulnerable, with no
significant improvements. Their efforts are stymied
by extreme weather events — especially prolonged
droughts and severe floods — in addition to poor
soil fertility, limited markets, poor access to
technologies, and limited farm extension services.
The result is increased vulnerability, poverty, and
food insecurity.

In 2017, Climate Action Network Tanzania (CANTZ),

a network of 50 non-government organizations
(NGOs) working on climate change and renewable
energy, initiated a project funded by Bread for the
World to support communities in Chalinze, Lushoto,
and Pangani districts through the provision of weather

Trainings of trainers

Source: Author
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and climate advisories, to enable them to make
informed decisions and improve their livelihoods.

The project aims to ensure access, integration,

and utilization of downscaled and locally-relevant
weather and climate services, including seasonal
forecasts and advisories, by farmers, pastoralists,
and fisherfolk, to help them adapt to climate change.
Training is provided to intermediaries and extension
agents, including local NGOs; farmer, pastoralist,
and fisherfolk associations; and village leaders on
the importance of integrating weather and climate
information into livelihood decisions. The phone
numbers of trainees are shared with the Tanzania
Meteorological Authority (TMA), which uses them

to send out weather forecasts and advisories. The
intermediaries, in turn, train more farmers, pastoralists
and fisherfolk, increasing the reach of the services.

Source: Authior

Information is disseminated through SMS, WhatsApp
groups, radio, local governments, community-based
organizations, farmer groups, village assemblies,
and, to a limited extent, with direct contact with
CANTZ and TMA. The project has also motivated
end users without access to electricity, such as
Maasai pastoralists and fisherfolk, to get access to
renewable energy to charge their phones and radios,
so they can receive the advisories. This has helped
the project reach remote communities and sparsely
populated areas who have no access to the grid. Over
2,000 stakeholders were trained as of September
2021, and registered to receive the advisories.

Once the information is received, intermediaries
and end users work together to interpret it, and
facilitate decisions on what type of crops to grow
and when; how many cattle to keep and where to
go for pasture and water; and when and where to

A fisherman enjoying a fish catch at Ushongo village
in Pangani district

go for fishing, to avoid strong wind and storms. The
fishing community in Pangani, for instance, combines
the information they receive with indigenous
knowledge to decide where to go for certain types

of fish. In Kihangaiko village, in Chalinze district, the
information service has helped reduce long-standing
conflicts between pastoralists and farmers during
the dry season, and reduce the losses suffered by
pastoralists. The project also trains farmers and
pastoralists on how to select drought resistance
breeds; implement soil and water management
practices; manage livestock; diversify livelihoods;
and make budgets and keep records.%*

The success of the interventions is due to the trust
built over time between the providers and recipients
of information, the timely delivery of information,

just before the start of the growing season, when

it is most needed; and the close collaboration with
local knowledge providers. Meetings between TMA
and CANTZ staff, local NGOs, local media, district,
ward and village extension workers, village leaders,
and women groups are held before the start of the
growing season, to discuss and interpret seasonal
forecasts. These meetings, which allow room for
discussion and mutual learning between forecasters,
intermediaries, and end users, are followed by smaller
group meetings to tailor the information further to
local needs, and to decide the dissemination strategy.

The project demonstrates the close collaboration

and trust that is necessary between researchers,
meteorologists, extension agents, farmers,
pastoralists, fisherfolks and other end users to deliver
meaningful weather and climate advisories to the
most vulnerable. To sustain such efforts, institutional
frameworks, from the national to community levels,
are necessary. Future plans aim to target the delivery
of advisories for the harvest and post-harvest
seasons.
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» KEY MESSAGES

* Even if the Paris Climate Agreement goals are
achieved, the economic costs of climate change
in Africa are projected to be large. It is likely that
Africa will experience higher relative impacts
(as a percentage of GDP) than most other
world regions, even though it is less responsible
(whether historically or in the present day) for
global greenhouse gas emissions than other major
regions of the world. If the Paris Climate Agreement
goals are missed, the economic costs will be very
significant in Africa, and potentially catastrophic in
some sub-regions. It is likely that these impacts will
be unevenly distributed within countries, affecting
the vulnerable the most.
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* Climate change will affect near-term
development and poverty reduction, as well
as long-term growth for the continent. Most
analyses show significant economic costs over
the next few decades (i.e., several percent of GDP
per year), rising significantly for high-warming
scenarios in the longer term (to more than 5
percent and plausibly more than 10 percent for
some countries).

Climate change is a major macroeconomic risk
and is likely to affect the public finances of
most African countries. Recent findings indicate
that climate change could reduce the sovereign

credit ratings of African countries, increasing

the cost of borrowing/cost of capital. It could

also increase the level of uninsured assets and
contingent liabilities, and negatively affect foreign
investment. The impacts of climate change on
public finances, combined with the need to finance
adaptation, could add pressure to debt levels

in Africa. Financial market anticipation of these
various impacts could bring forward climate-related
economic costs in Africa.

The level of climate change in Africa in the next
20 years is already locked in, and these impacts
can only be reduced with adaptation. Africa
needs to scale up adaptation now.
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More positively, adaptation can reduce the near-
term economic costs of climate change very
cost-effectively, and many early interventions have
high benefit-to-cost (BCR) ratios. The existing
estimate shows that BCRs are mostly above 2:1
(i.e., a dollar invested generates double this in
terms of economic benefits), and often above 5:1.
Furthermore, many adaptation measures have
important environmental co-benefits, and some
can address other drivers of vulnerability in terms
of poverty reduction, especially in low-income
countries.
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SECTION T -ECONOMICS AND FINANCE

MACROECONOMICS AND CLIMATE ADAPTATION

INTRODUCTION

While Africa has enjoyed high levels of economic
growth over the last decade, it still experiences high
economic losses from climate-related variability
and extreme events, such as major floods, droughts
and storms.' In fact, it is the region with the highest
vulnerability to such events globally.? These events
have major macroeconomic consequences.
Several studies have found that climate shocks
reduce economic (GDP) growth,**% especially for
low-income countries. To put this another way, the
strong growth rates experienced in Africa over the
last decade would have been even higher if climate
shocks had been better managed; a failure to
manage these events has led to foregone growth.
While current climate-related extremes are often the
result of natural climate variability, there is strong
evidence that these events are increasing,®’ and
that climate change is playing an increasing role

in extreme event frequency and/or intensity, as
reported in recent attribution analyses in Africa for
major droughts.®°Africa already has a large existing
adaptation deficit.’™

Looking to the future, climate change will exacerbate
these existing impacts, and create new risks even

in the near term. In the long term, it will lead to
potentially very high future economic costs, though
the level of these impacts will depend on global
mitigation agreements and their implementation.
The Paris Agreement of 2015" set the goal of limiting
average global temperature rise to well below 2°C
above pre-industrial levels and of pursuing efforts to
limit it to 1.5°C. However, greenhouse gas emissions
(GHG) are still increasing globally, and recent analysis
indicates the world is not on track to achieve the
Paris goals.'2'314 More positively, international action
on climate mitigation is gathering pace. A series

of recent announcements indicate greater global
ambition on mitigation, with countries committing to
achieving net-zero emissions goals by mid-century.
This will help limit future warming, though net-zero
goals have not yet been translated into announced
policy action internationally.

This chapter provides a deep dive into the economics
of climate change impacts in Africa. It presents

the findings of recent analyses on the potential
economic costs of climate change in Africa, as well
as recent evidence on the potential macroeconomic
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risks of climate change. The chapter then considers
the potential economic benefits of adaptation, and
summarises the potential costs and benefits of
adaptation interventions in Africa. Based on this
analysis, it provides a number of key messages and
policy recommendations.

The Economic Costs of Climate Change in
Africa

There is a small but established literature on the
economic costs of climate change, going back
several decades. This uses models to estimate the
potential economic costs of climate change, either as
aggregate values (an equivalent percentage of GDP)
or as a social cost of carbon (the marginal cost of a
tonne of additional carbon emitted, i.e., $/tC0O2). The
earlier analyses™ used a small subset of models to
generate these estimates. In recent years, the number
of models and approaches has expanded (see Box 1).
This provides a larger evidence base to sample, but it
has also increased the range of values reported.

This chapter reviews the latest analytical estimates

in the academic and grey literature on the aggregate
economic costs of climate change in Africa, covering
global, regional and country studies.'® It is stressed
that assessing the impacts of climate change on
societal welfare (the economic cost") is extremely
challenging, as discussed in Box 1. Any estimates can
only be considered indicative and should be treated
with caution.

The dangerous divergence in economic
fortunes between the rich and the poor,

in countries and across the globe ... is the
most important race to win because only
when we come together as people we can
fight the climate crisis. This requires the
wealthy countries to fulfil their pledge of
$100 billion per year, it requires adaptation
to be put on equal footing with mitigation as
we fund action, and it requires all of us todo
our part.”

Kristalina Georgieva, Managing Director, International Monetary
Fund

High-Level Dialogue "An adaptation acceleration imperative for COP26",
September, 2021

The challenges involved, and the wide range of
reported values, make it very difficult to report central
estimates of the future economic costs in Africa

with confidence. However, there are many common

Box 1: Modelling the Economic Costs of Climate Change
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Estimating the economic costs of climate change is
difficult. This is because of the complexity of trying to
assess and monetize the impacts of climate change
for multiple hazards (both slow-onset factors and
changes in the frequency and intensity of extreme
events), for all sectors (market and non-market), and
for all countries globally, over long timespans. These
challenges are compounded by high uncertainty,
firstly over future emission scenarios and mitigation
levels, and secondly from the climate modeling
projections, as the climate response to any given
emission scenario varies significantly across
different models. Beyond this, there are challenges
and uncertainties in estimating the physical impacts
(including damage functions) of climate change,
and in the valuation of these changes, as well as the
impacts on the economy including feedbacks. This
is compounded by other changing factors (notably
socioeconomic change) which affect vulnerability
and adaptive capacity, and can increase (or
decrease) climate impacts.

Most of the earlier literature on the economic
costs of climate change was produced by a small
number of Integrated Assessment Models (IAMs).
More recently, additional approaches have been
developed, which include the use of computable
general equilibrium (CGE) models and econometric
(statistical) studies. This has led to more studies,
but it has also increased the range of published

insights that these various studies provide, and our
analysis based on an extensive literature review
identifies robust findings from the evidence. These
findings are presented on page 37.

estimates. The reasons for the large differences are
partly due to the methods used. They also vary due
to the inputs used (e.g., scenarios and climate model
projections) and the coverage of impacts.

It is emphasized that all studies are partial, in that
they include only a subset of the economic costs

of climate change. There are also differences in the
model outputs, because of the nature of the models
used. For example, some studies (econometric and
CGE models) only include market damages, while
others, such as IAMs, include some non-market
impacts (health, ecosystems). A further issue is

the lack of empirical evidence on climate change
impacts and economic costs at higher temperatures,
and thus whether there will be a step-change in
impacts. There is also a further set of potential
risks from the risk of large-scale, non-linear global
discontinuities, often called tipping points.’® The
inclusion of these events gives greater weight to
ambitious mitigation scenarios.

Finally, the results of any study are affected by the
assumptions made. This includes aggregating
assumptions, notably on whether and how to add
up or adjust effects in different regions and time
periods, including positive and negative values,
and for risk and equity/inequality aversion. When
expressing economic costs as a social cost of
carbon or in present value terms, there is a further
issue around the appropriate discount rate to use.
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Even if the Paris Agreement Goals are
achieved, the economic costs of climate
change in Africa are likely to be very high, and
impacts in Africa are projected to be greater
(as a percentage of GDP) than in other world
regions.

We find that recent modeling studies generally
report higher economic costs from climate change
than earlier studies, including for the impacts in
Africa. The early literature, as summarised in several
reviews,'®2921 generally reports low economic costs
from climate change, with a 1 to 2 percent welfare-
equivalent income loss globally, expressed as a
percentage of income, for 2-3°C of warming. These
estimates were primarily based on IAM results.

Studies undertaken since the IPCC AR5 (2014)
generally report much higher estimates of the
economic costs of climate change at the global level,
particularly in Africa. This reflects more negative
findings in the climate science (e.g., higher levels
of sea-level rise as projected in the IPCC SROCC??),
as well as the greater coverage of climate impacts,
including extreme events. These higher values

are seen in updates to existing IAMs,?324 as well

as studies that update the functions in Integrated
Assessment Models.? Higher costs are also often
reported by alternative modelling approaches, with
generally higher values from computable general
equilibrium (CGE) models? and from econometric
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studies that consider the effects of climate change
impacts on growth rates as well as output, noting that
these studies can lead to higher long-term impacts
because of compounding effects over time.?%28.2°

A second robust finding that emerges from our
work is that the relative distribution of climate
change impacts will not occur evenly across

the world. The absolute costs of climate change
are influenced by the size of regional and national
economies, and thus the proportion of global total
damages in Africa is low. However, the relative

cost of climate change reveals a different picture.
All studies project much higher relative economic
impacts in Africa and Asia, as a percentage of GDP,
than in other world regions. For example, the OECD
analysis reports that the relative economic costs

of climate change in sub-Saharan Africa could be
double the global average. Other studies find even
higher ratios than this for Africa.?®3" The reason for
this is that Africa, and especially the Least Developed
Countries in the continent, are particularly affected
by climate change in relative terms®? as they have
climate-sensitive economies (with agriculture being
a more important sector), they are often close to
climate thresholds (e.g., for outdoor labor productivity
efficiency or crop tolerance levels), and they have
lower adaptive capacity.®®

This means that even if the Paris Goals are achieved,
the economic costs of climate change in Africa are
projected to be large, and it is likely that Africa will
experience higher relative impacts than most
other world regions, even though it is the least
responsible for global GHG emissions. If the

Paris goals are not met, then the economic costs in
Africa could be extremely large and climate change
will fundamentally affect development and growth
objectives for the African continent.

Our GCA analysis finds that there is less consensus
on the exact size of the economic costs of climate
change in Africa and on which regions and specific
countries in Africa will be most affected, though
most studies report significant economic costs
over the next few decades (at several percent of
GDP per year), rising significantly (to more than

5 percent and plausibly more than 10 percent for
some countries) for high-warming scenarios in the
longer term.

There are now a reasonable number of global,
regional and national studies that present results
for the economic costs of climate change in Africa.
Our review finds that they report a very wide range
of results. This range is influenced by the future
scenarios, i.e., whether the world ison a 2°C or
4°C pathway by the end of the century relative

to pre-industrial temperature levels (captured

by consideration of different Representative
Concentration Pathways or RCPs). They also vary
with the climate model projections for a given

scenario, i.e., across the ensemble of climate model
projections. There are also major differences in
which sectors and impacts are included, including
market and non-market sectors, and whether wider
economic effects (e.g. trade) are included. Because
of this wide variation in results and the parameters
of coverage of different studies, it is not possible to
present definitive results, at least with confidence
(see Box 2). Nonetheless, useful insights do emerge
from our review.

Box 2. Estimates of the Economic Costs of Climate Change in Africa from the Literature

As highlighted in the main text, there is a wide range
of reported values in the literature on the economic
costs of climate change globally and in Africa.

These are reported in a forthcoming Supplementary
Research Paper. These reflect the scenarios
considered, i.e., low- or high-emission pathways,

the sectors and impacts considered, and the type

of study or model used (for example, integrated
assessment, CGEs, or econometric studies). There is
also a wide range of values from the consideration of
uncertainty, whether from climate model projections,
impact assumptions, or monetary valuation.
Summary values can be presented in terms of

the impact over time (for different scenarios, e.g.,
RCP2.6, RCP4.5) or for different global warming
levels (e.g., 2°C, 3°C) though as results are normally
the sum of climate and socioeconomic change, it is
stressed that time matters.

A consideration of different studies provides an
illustration of the size of reported estimates. Many
integrated assessment models estimate lower
values. For example, De Bruin and Ayuba (2020)3*
report damages in Africa of 1.1% to 1.6% of GDP per

year by 2050, and 0.6% to 2.8% by 2100, for RCP2.6
and RCP8.5 scenarios respectively. Many CGE
studies report higher values than these. For example,
the Bosello et al., (2021) estimates GDP losses for
Africa of 3%, 4.5% and 6% per year for RCPs 2.6, 4.5
and 6.0 respectively by 2060. Kompas et al. (2018)%
report values for a selection of African countries at
between 0.3% and 6.7% by 2050 for a 3°C scenario
per year, rising to 0.6% to 11% of GDP by 2070, but
also report much higher damages for 4°C outcomes,
especially for African LDCs (up to 27% of GDP). Many
econometric studies present high estimates. AfDB
(2019)% and Baarsch et al. (2020) estimate losses
at 0.6% to 3.6% of per capita GDP even by 2030, rising
to 5% to 10% by 2050 for low- and high-warming
scenarios, and report that some of the most affected
countries in Africa could lose up to 15% of GDP by
2050. However, Kahn et al. (2019)3® report lower
values, with estimates of 0.1% to 4.2 % loss of GDP
per capita for individual African countries in an
RCP8.5 scenario in 2050, rising to 0.2% to 12.6 % by
2100, but lower and even positive values for RCP2.6.
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A selection of recent results are presented in identify highest economic costs as a percentage of
the figure below. Mostly, they indicate important GDP in western Africa; Baasch et al. (2020) identify
economic costs in Africa in the short term (e.g. 1-5 the highest impacts in western and eastern African
percent of GDP per year), but rising significantly countries; ADAPTCost (2010)*' in northern Africa;
over later decades, especially for high-warming and Kahn et al. (2019)*? in southern Africa. These
scenarios®® (to more than 5 percent and in some differences often emerge from different methods
studies and countries to more than 10 percent per (e.g., econometric versus IAMs), and depend in
year). Under the latter high-warming pathways, the part on the sectors covered (e.g., econometric
economic costs projected from many studies would studies omit sea-level rise). The studies also show
have extremely severe consequences in Africa. different relative impacts by sector. Some studies
show highest impacts for the coastal impacts,
others for health, and others for agriculture. It is also
worth noting that study results also vary with the
consideration of socioeconomic scenarios,

There are also large differences in the relative impacts
projected in different regions and countries in Africa,
which means it is unclear where economic costs

will be greatest. For example, Kompas et al. (2018)°

Figures 1 and 2: Selection of economic study findings over time for increasing temperature levels for regions
and countries in Africa
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Data shown are from a series of recent studies, for low (green), medium (orange) and high (red) warming scenarios, including World Bank (2010),** OECD (2015),* Kompas et al. (2018),* Baarsch et al. (2020),* AfDB
(2020)," Bosello et al., (2021),* De Bruin et al. (2020),* and include regional studies for Africa and country studies. Small circles represent country studies, large circles represent regional studies. Studies are plotted
on the same scale, but they report slightly different metrics (e.g., % of GDP, gross damages [including non-market impacts] as an equivalent % of GDP, % GDP per capita).
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and which scenarios are included, as well as the
assumptions on development trends and vulnerability
over time. That is, factoring in development trends
can reduce the climate impact in some sectors or
regions.®®

Our GCA analysis of the results also provides
another key insight. Only adaptation can reduce
the economic costs of climate change in Africa
over the next 20 years. Africa needs to scale up
adaptation now.

International mitigation policy is the only way to avoid
the economic costs of high warming pathways, i.e.,
above 2°C relative to pre-industrial levels. Given the
extremely high impacts in Africa from such scenarios
(see Figure 2), the need for early and ambitious global
mitigation action is paramount. Without this, Africa
will suffer extremely high impacts, as seen in the
figure above, that would be likely to reverse recent
economic and development gains. In such a case,
climate change will mean it will take longer for the
LDCs and LICs in Africa to achieve middle-income
status. The impact of climate change on growth by
mid-century could be equivalent to almost a lost
decade of economic growth.%

However, while ambitious mitigation will provide huge
benefits by avoiding these high warming scenarios
and the associated economic costs, the benefits

of these policies have a relatively limited impact in
the short term. Mitigation primarily has benefits
after 2040, due to the inertia in the temperature
response to GHG concentrations.®? Even under
ambitious mitigation scenarios, therefore, there will
be high economic costs for Africa. This can be seen
in Figure 3. This presents the projected changes in
economic costs for Africa for a number of different
scenarios (RCPs) and shows that they only diverge
significantly after 2040,53%* because the economic
costs follow the temperature (and wider climate
change) projections. Economic costs diverge strongly
after 2040, but this means there are still significant
economic costs for Africa in the next 20 years. This
finding is critical. To put this another way, the level
of climate change in the next 20 years for Africa is
already locked in, and these impacts can only be
reduced by adaptation.

Figure 3. Estimates of the economic cost of climate change for Africa for different climate scenarios over time
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Climate change will affect public finances:
it is now considered a financial and a
macroeconomic risk. There is a need to
consider climate change in public financial
management.

Our GCA analysis shows that climate change is now
recognized as a financial risk,®2%% including by many
of the world’s central banks, including in Africa,®* and
by International Finance Institutions.®® These financial
risks include physical climate risks from the changing
climate, i.e., the climate risks outlined by the models
above.%® In line with the economic cost estimates
above, these physical climate risks have the potential
to be large in Africa, especially as they compound
other issues of lower economic diversification, less
climate-resilient public infrastructure, and lower capital
market flexibility compared to other world regions.

Severe weather and climate shocks (natural
disasters) are already the second-most frequent
source of contingent liabilities in emerging markets,
and they can be a direct cause of sovereign defaults
from their impact on government finances and
economic growth.%” For example, Hurricane lvan

in 2004, which resulted in damages of over 200
percent of GDP, was the direct cause of Grenada's
subsequent debt restructuring. Further hurricanes
in 2003 and 2004, which damaged the agricultural
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sector, were contributing factors in the Dominican
Republic’s debt restructuring in 2005.

The vulnerability of countries worldwide to existing
climate shocks is already correlated with sovereign
credit ratings.%8%° These issues are more important
for developing countries, including in Africa and
especially sub-Saharan Africa, as they are driven

by the greater importance of agricultural GDP (a
climate-sensitive sector), the quality of infrastructure,
and the level of institutional strength. Indeed, one
study,’®albeit somewhat controversial, reports that
climate risks are already reflected in ratings for the
vulnerable countries, and have led to an increase

of approximately 10 percent on interest costs on
government debt, in turn putting upward pressure on
interest rates.

As highlighted in the Finance chapter of this

report, African nations already face low sovereign
credit ratings from the three major credit rating
agencies or CRAs (Moody’s, Standard & Poor’s,

and Fitch). Looking forward, rating agencies,”" 7
expect climate change to be a global mega-trend
impacting sovereign creditworthiness. For example,
these look at the impact that climate change could
feed through to sovereign creditworthiness on
economic performance (e.g., growth prospects),
fiscal performance (public finances as tax revenues,
additional government budget for disaster recovery,
reconstruction), and external performance (e.g.,
exports of agricultural products for foreign currency).
The higher projected economic costs of climate

change in Africa than in other world regions, therefore
poses a disproportionate financial risk to the region.
However, the size of these climate risks is uncertain
(see earlier discussion on economic costs, (Figures

1 & 2), and thus the potential impacts on public
finances are subject to the same caveats as identified
in the economic section above.

A number of studies have investigated these issues
and assessed the potential impact of climate change
on sovereign ratings globally, including Moody's
(2016),”° ICBS and SOAS (2018);7* Volz et al. (2020),°
IMF (2020),7° CFA (2020),”7 Klusak et al. (2021).78
The detailed review is presented in the forthcoming
Supplementary Research Paper.

In summary, we conclude that climate change is
likely to affect sovereign ratings globally and in
Africa. This is due to the potentially negative effects
of climate change on the criteria that are used by
rating agencies, which center on economic, fiscal and
institutional strength, as well as other factors such as
monetary flexibility, international investment position,
event risk and others, noting that the exact factors
vary with each agency.

The analyses of climate change and sovereign
ratings identify multiple transmission channels
through which physical climate risks could affect
these criteria, and thereby the ratings. These include
direct effects from rising hazards (event risk), but
just as importantly, a broader set of pathways. These
include the potential for climate change to reduce
government revenues and increase government
expenditure, reduce external performance (exports),
increase contingent liabilities, increase external
vulnerability, damage infrastructure assets and
services, increase social costs, increase government
debt levels, and reduce economic growth. This
combination will lead to elevated macro-financial
risks and Africa has been identified as one of the
potentially most vulnerable regions.”

Analyzing these pathways is challenging, not least
because of the wide range of reported impacts
(asillustrated by Box 2 and Figure 2). There is high
confidence that countries in Africa could face
potential risks, but the exact size of the impacts
remains difficult to predict with confidence.

The limited studies to date that look at sovereign risk
have used a simpler approach where susceptibility

is assessed in terms of exposure and resilience,
rather than from analysis of economic impacts, with
many existing studies using the ND-GAINS index®&°
to assess these two components. These studies
show relatively large impacts in vulnerable countries
internationally, in terms of basis points or rating notch
downgrades, and all show disproportionately high
impacts on sovereign ratings in Africa.®’ As a result,
climate change is anticipated to increase the cost

of government borrowing and the cost of capital of
climate-vulnerable countries in Africa, though these
findings should be interpreted with caution with
regard to the size of the effects.

A further insight of our analysis is that climate
change could affect the public finances of countries
by increasing government expenditure and public
debt, as well as by reducing government revenues,
all of which affect fiscal stability. Again, the size

of these impacts will be influenced by the level of
economic impacts that occur. Climate change®?

will also affect the affordability of insurance in
higher-risk countries, not least because there is
strong evidence of rising hazard levels from climate
change. This could therefore increase the level of
uninsured assets. Climate change is also projected
to influence the private sector, from potential risks
to assets and higher operating costs (by raising
insurance costs, increasing supply chain disruption,
increasing operating costs/ losses), and potentially
lower revenues, affecting cash flow and subsequent
company performance (profit and loss, balance
sheet values).®384 This will influence expected rates
of return for investors, and could affect international
investment attractiveness and thus flows into
perceived high-risk countries.

Our GCA analysis looked at some early assessments
that examine the risks to the financial sector and
equities. For instance, one study,># estimated very
large climate impacts in terms of the ‘expected value
at risk’ of global financial assets, albeit in the long
term. Another report assessed the potential impacts
on financial markets and equities,®” considering

the potential effects on asset classes and return
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expectations, and concluded that climate change
risks could impact investment returns for emerging
market equities, especially in the most affected
sectors, such as agriculture. Another study®®
estimates that that under more extreme climate
scenarios, short-term shifts in market sentiment
could lead to economic shocks and losses in equity
investment portfolio value, with some areas such
as real estate and infrastructure assets identified as
key concerns due to the high physical climate risks.
Overall, these studies highlight the potential risks.
Given the size of the economic costs projected for
Africa (Figures 1 and 2), these are anticipated to be
important for the continent, but the size and speed of
these risks remains uncertain.

Interestingly, and worryingly, awareness of these
financial impacts could circulate through markets
before the actual climate change of impacts occur,
because of market anticipation of future impacts.®
Climate-related financial disclosure, as encouraged
by the Task Force on Climate-Related Financial
Disclosures (TCFD), could therefore be detrimental for
high-risk areas, including Africa. As markets start to
price in climate risks, commercial banks, insurers and
investors might be more cautious, or even withdraw
from particularly vulnerable regions or countries.

Climate change will have disproportionally
more impact on the poorest and most
vulnerable in Africa, and could increase the
number of people in poverty.

As well as differences between regions, the impacts
of climate change will have marked distributional
variations within groups in society. Climate change is
projected to affect the poorest and most vulnerable
most in relative terms (as a percentage of income) as
those with lowest incomes have higher vulnerability
and lower adaptive capacity.’® There is also likely to
be a strong distributional contrast between urban
and rural areas, with a general expectation that
larger relative impacts will occur for rural agricultural
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livelihoods. Climate-related shocks already keep
people in, or drag them back into, poverty; they affect
the poorest the most due to their greater exposure
and vulnerability, but also because they have fewer
resources. Climate change is also projected to
increase these impacts globally, affecting economic
growth and poverty reduction targets. This could
result in an increase of 122 million people globally
living in extreme poverty by 2030°" of which the
highest relative proportion, up to 43 million by 2030,
are in sub-Saharan Africa.’? Even if development is
rapid, inclusive and climate-informed, up to 12 million
people could be pushed into poverty in this region.
Considering the economic consequences, climate
change can increase inequalities between countries
in Africa (delaying convergence by approximately 10
years in terms of the Gini index). It could widen the
inequality gap within countries.

THE ECONOMIC BENEFITS OF
ADAPTATION

Because it is challenging to estimate the economic
costs of climate change, it follows that it is also
challenging to estimate the economic benefits of
adaptation in reducing these costs. Therefore, many
of the same challenges that were highlighted in Box
1 apply for our analysis on the economic benefits

of adaptation. However, there are also additional
challenges in estimating the effectiveness of
adaptation as well as its costs.

Proactive planned adaptation is difficult to do in
practice, because of the uncertainty around future
warming scenarios and climate model projections.
Long-term modeling studies therefore do not reflect
the reality of early adaptation decision-making.

A further issue is whether the adaptation deficit

is included in the estimated design and costs of
adaptation. This deficit relates to the adverse impacts
of current climate variability and extremes. Many
African countries have a considerable adaptation
deficit today, above the level that might be considered
economically efficient. While this adaptation deficit

is not caused primarily by climate change, future
adaptation will be less effective (and/or will involve
higher costs) if it is not first addressed.

As a consequence, any aggregate estimates of the
economic benefits or costs of adaptation, at the
African or national level, need to be treated with
caution. Nevertheless, as with the discussion above,
there are many insights that the studies from the
literature provide. In this analysis, we have conducted
a detailed literature review to identify robust findings
from the evidence. These are presented below.

Adaptation can reduce the economic costs

of climate change in Africa very effectively. A
number of the economic studies of climate change
assessed for this report (described in the section
above) also include analysis of adaptation. Indeed,
there are a growing number of global, regional and
country studies that consider evidence evidence for
Africa. These find that adaptation can reduce the
economic costs of climate change very significantly
and cost-effectively for both low- and high-warming
pathways. It is noted, however, that adaptation will
cost more under high-warming scenarios and there
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There has been a very considering
strengthening of ambition in adaptation.
Adaptationreally is coming of age. Coun-
tries are ready for new ambitions on adapta-
tion, and they are ready for much scaled up
financing on adaptation, too.”

Ban Ki-moon, GCA Board Chair & 8th UN Secretary-General
High-Level Dialogue "An adaptation acceleration imperative for COP26",
September, 2021

may be significant limits to adaptation for high-
warming pathways. It is also highlighted that Africa
will still face high residual costs after adaptation, and
that these levels will be greater under high-warming
scenarios. Adaptation should therefore be seen as a
complement to mitigation, not a substitute.®®

For example, the African Development Bank reports
high economic benefits from adaptation, as well as
potential benefits for macroeconomic stability.®
This study draws on an African-specific IAM to look
at the economic benefits (and costs) of adaptation,
and it indicates the relatively high levels of damage
that can be reduced by adaptation in Africa (26-63
percent) under an optimal framework, though this
still involves considerable investment, reported at 0.3
to 0.6 percent of GDP by 2050.°° The effectiveness
of adaptation is confirmed by country studies of
impacts and adaptation in Africa, including Uganda,®®
Ethiopia, Ghana, Mozambique and others.®’

Dropping down to the sector level, adaptation is very
effective in reducing the economic costs of climate
change in Africa. There are several findings that
consider coastal regions and sea-level rise for Africa
or African countries and report on the very high
benefits of adaptation, and low residual damage after
adaptation.?®919° These indicate climate impacts
could be reduced by more than an order of magnitude
with adaptation, and that such investment is relatively
modest (though it will be more important in GDP
terms in low-income countries). In many cases,
coastal adaptation has high benefit-to-cost ratios'’
but not in all cases. Similar findings are found for river
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flood adaptation,'®> and these report that adaptation
will lead to large decreases in future damages (as a
percentage of GDP) in Africa (as well as other world
regions), and with positive net present values in many
parts of the continent. Recent studies also report
similar positive findings on reducing the water gap
(the gap between demand and supply), including for
Africa,'®® and for adaptation for the main agricultural
crops.'o4

Based on this review, we conclude that while
adaptation is found to be highly beneficial, the
amount of adaptation (and the cost) depends on

the decision framework used, as well as the level

of warming. The decision on how much adaptation
to undertake involves trade-offs, because reducing
residual damages to very low levels involves more
adaptation and higher costs, and is therefore not
optimal from an economic perspective (noting
countries do not reduce current weather and climate-
related impacts down to zero today). These are policy
decisions, and will depend on the approach taken to
setting policy (economic efficiency, acceptable levels
of risk) as well as risk tolerance/preferences and
even ethical choices, especially where the decisions
involve risks of fatalities.

Early adaptation has high benefit-to-cost ratios In
economic appraisal, options are usually considered
using cost-benefit analysis. This assesses a policy,
program, or project by estimating the economic
benefits it produces over time, and compares these
to the costs (capital, operating and maintenance
costs) over time from a societal perspective,
adjusting values in different time periods using
discount rates. The results are usually expressed as
the Net Present Value (NPV) or the benefit-to-cost
ratio (BCR). An option that generates a BCR greater
than one has a net positive economic effect.

While adaptation is context- and site-specific,

there is growing evidence, including from GCA,

that shows that early adaptation delivers high BCR
ratios 105106107108 We have reviewed the information
on adaptation economic studies in the academic and
grey literature, focusing on information for Africa
specifically, to identify the potential benefit-to-cost
ratios for adaptation. This has focused in particular
on short-term interventions, i.e., no- and low-regret

Figure 4. Adaptation benefit-to-cost ratios for a selection of options from africa-specific studies
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Note: The figure shows the indicative benefit-to-cost ratios and ranges for several adaptation measures. It is based on the evidence review undertaken for this report. It is stressed that BCRs of adaptation measures
are highly site- and context-specific and there is future uncertainty about the scale of climate change. Actual BCRs will depend on all these factors

interventions. The findings of the BCRs reported
are summarised in Figure 4. The detailed review is
presented in the Supplementary Research Paper.

This demonstrates that investing in adaptation
generally leads to positive economic benefits. As
shown in the figure, BCRs are mostly above 2:1 (i.e,,

a dollar invested generates double this in terms of
economic benefits), and often above 5:1, which is
high. Furthermore, many adaptation measures have
important environmental co-benefits, and some,
such as adaptive social protection, can address other
drivers of vulnerability in terms of poverty reduction,
especially in low-income countries.

Our review identifies several interventions that
generate large, positive returns for a range of
different climate hazards, across multiple sectors.
These high returns are due, in part, to the existing
adaptation deficit in Africa. Adaptation can deliver
high economic benefits immediately by reducing
losses or enhancing gains associated with the
current climate (and extremes), as well as enhancing
resilience to future climate change. However, as

well as options that deliver adaptation, there is a
need for capacity building. Capacity building has a
high BCR (as shown in Figure 4) as it improves the
efficiency and effectiveness of adaptation delivery.'®
Adaptation is also a core part of the COVID green
recovery. The literature reports that a “good” green

recovery has several key characteristics, including
that investments can be made quickly (“shovel-
ready”); that they are labor-intensive in the short-term
and have high economic multipliers; and that they
can contribute to the productive asset base."0"
Many adaptation measures perform well on these
criteria. They include measures that target climate
and disaster resilience (including nature-based
solutions). There is an opportunity to include
these adaptation investment opportunities in post-
COVID-19 stimulus packages, as discussed in the
COVID Recovery chapter of this report.

We conclude that there is a strong case to act now
in a number of key areas. Delaying adaptation will
increase costs.

Given the long timescales involved in climate change,
it is not necessary to do everything now. However,
in some areas it is important to act early. Delaying
adaptation in these cases will make it much harder
to tackle future climate risks and may make large
future costs inevitable, as opportunities for building
resilience could decline with time.'"? At the same
time, there are some decisions and actions that

can be delayed. A key issue is to distinguish what
action is urgent, and what can be done later as part
of an adaptive management approach. There are
three areas where early action is needed and can be
justified in economic terms."®
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* First, Africa already experiences large economic
costs from climate extremes today, and these are
growing. There are therefore large net economic
benefits today from reducing these with low- and
no-regret actions such as weather and climate
information services and climate-smart agriculture.
These have high benefit-to-cost ratios, as shown in
the figure above. While there is growing recognition
of these options, there is a need to promote and
share experience on the most promising ones to
help scale up these early interventions.

e Second, in some areas there is a potentially large
economic cost from delaying action. This involves
decisions or investments (or a lack of decisions)
that involve lock-in risks or path dependency, i.e.,
which could lead to very large future costs that will
be costly to address later or are irreversible. There
is often a one-off opportunity to avoid these risks
now. A good example is with infrastructure or
urban development, because of the long timespans
involved. Infrastructure built over the next five years
in Africa will operate under a very different climate
to today. If future climate risks are not considered in
infrastructure design, climate change could cause
asset damage or failure, and affect operating costs
and/or revenues." Integrating climate resilience
into infrastructure when it is designed and built
therefore makes sense, and should have positive
benefit-to-cost ratios (potentially of 4:1"%). However,
due to climate uncertainty, it is challenging to
design climate-resilient infrastructure (and address
other lock-in risks), and more support is needed
for countries in Africa. The Transport and Energy
chapter and the Urban Development chapter review
in further detail this challenge.

Finally, there are some extremely low-cost
preparatory actions that can be taken to improve
future decisions, effectively providing option
values.""® This involves developing adaptive
management plans, especially for decisions that
have long lead times or involve major but uncertain
future change. Again, while these approaches
have significant benefits, they can be challenging
to deliver in practice.””” So there is a need to

build awareness and capacity for such adaptive
management in Africa.

Itis stressed that at the country level, all three
of these priorities are needed, and this requires
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portfolios of interventions, since there is some
emerging evidence that portfolios can deliver higher
economic benefits than individual options alone.

We also found that while adaptation is
beneficial, there are barriers and constraints
that stop it from happening. There is a role for
government and economic decision-makers
to consider these and create the enabling
environment for adaptation.

While Figure 4 shows the potential benefits of
adaptive action, there are a range of barriers
and constraints that make adaptation difficult in
practice."”® These various barriers can make it
difficult to take action, even when it is clear that
action is needed, and it would lead to economic
benefits.

These constraints can include physical and
ecological limits, technological limits, financial
barriers, information and cognitive barriers, and
social and cultural barriers. However, it is also
important to consider these barriers from an
economic perspective. The barriers to adaptation
include market and policy failures, and there is a
role for government (and economic and planning
ministries) to consider these."®

One of the most common barriers to adaptation
identified in this report is the issue of uncertainty.’?°
The presence of uncertainty around future climate
change translates into imperfect information, which
is a market failure,”” or information asymmetry,
which acts as a barrier to adaptation by both public
authorities and the private sector (individuals and
firms). When public or private actors have inaccurate,
incomplete or uncertain information they are unable
to make the most appropriate adaptation decisions,
or in some cases any decision at all.

There are also a range of other economic barriers to
adaptation which include a range of market failures,
or factors that prevent the private sector from
delivering socially efficient adaptation and therefore
justify government intervention.’?> A major economic
barrier for adaptation concerns public goods and
externalities. Many adaptation actions have public-
goods or non-market dimensions that the private
sector is unlikely to invest in (e.g., large-scale flood
defenses). To put it another way, by acting rationally
in their own interest, private companies will base their

adaptation decisions on private costs and benefits,
not those that are best from a societal perspective. It
is a generally accepted role of government to address
externalities, and thus there is a role to help deliver
adaptation with a focus on public goods.

There are also potential barriers around misaligned
incentives, where the costs of adaptation fall on
certain individuals while the benefits accrue to others.

The market structures in place, whether monopoly,
oligopoly or perfect competition, shape the incentives
and affect the investment decisions on climate
change adaptation, and may incentivize adaptation,
and/or lead to over- or under-adaptation due to
distortions.’?® The availability of finance is also an
obvious and important constraint to adaptation,
though this is discussed in greater detail in the
Finance chapter.

Our GCA analysis also identified a set of policy,
institutional and governance barriers to adaptation.’®*
Policy constraints may arise when a regulation or a
policy creates a barrier to effective adaptation. Policy
barriers can also arise when there are conflicting

or competing policy objectives, or a lack of clarity.

With our partners, we intend to mobilize
$25 billion in financing for the success of
the Africa Adaptation Acceleration Pro-
gram. Itis time for developed countries to
meet their promise of providing $100 billion
annually for climate finance. And a greater
share of this should go to climate adapta-
tion.”

Dr. Akinwumi A. Adesina, President of the African Development
Bank
Leader’s Dialogue on the Africa Covid-Climate Emergency, April, 2021
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As adaptation is a fairly new theme in policy and
development decision-making, the existing structures
and/or the regulatory policy framework are often
poorly aligned to its objectives. As an example,
development objectives may not take into account
the vulnerability of assets and people to climatic
risks. Governance barriers occur when there is
ineffective institutional decision-making and/or
implementation of adaptation. These can constrain
action, creating challenges or slow planning and
implementation. There are often institutional
barriers: for example the lack of a clear mandate
and responsibility, or of coordination and resources.
This is a particular problem for adaptation, which
frequently involves cross-cutting themes, and

thus multiple actors and institutions with different
objectives, jurisdictional authority and levels of power
and resources. There is often a lack of coordination
(or clear leadership or mandate), as well as (internal)
competition for resources and policy control, that
can all act to make adaptation harder to deliver.
These institutional aspects may be compounded by
the problem of competing priorities, and the need to
address short-term priorities (rather than long-term
climate risks), inherent in political and medium-term
(5-year) planning cycles which are commonly used
in Africa.
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What is clear is that effective adaptation will require
a clear consideration of the role for government
intervention—as in all areas of public policy—and
that there is a need to integrate economic thinking
and relevant line ministries in these decisions. This
also requires consideration of the appropriate case
for government intervention to address the barriers
above, i.e,, to establish what the case for government
intervention is, as well as to design appropriate action
to address these barriers and create the enabling
environment for adaptation.'?®

Adaptation needs to be designed to reach the most
vulnerable As highlighted above, the impacts of
climate change are likely to have strong distributional
variations, with particularly high relative impacts

for low-income groups and those with the most
vulnerability. Accordingly, adaptation interventions
may reduce or reinforce these inequalities, because
they may redistribute or create new vulnerability.'?®
For example, adaptation may be undertaken by

some households and private sector actors, notably
those who have access to resources. However, such
action is unlikely to benefit (or be taken up by) the
poorest. As highlighted above, without appropriate
signals, the private sector might not undertake the
most appropriate level of adaptation, and might even
increase the vulnerability of others or the system as

a whole. Furthermore, there are additional challenges
for implementing adaptation for the most vulnerable
that makes it more challenging for public and

private actors. For example, it is simpler to work on
adaptation for a single major infrastructure project
than it is to target tens of thousands of individual farm
smallholders, even if the latter are highly vulnerable.

We found that there is therefore a danger that
adaptation could increase inequality. Following from
the section above, there is a role for government

to put in place the right signals or conditions to
ensure adaptation is fair and equitable, and that

it also benefits the most vulnerable. This requires
distributional considerations (and targeting) when
planning and implementing adaptation. It may

also include specific targeting of adaptation to the
most vulnerable, e.g., with targeted policies such as
adaptive social protection, noting these have been
shown to have high economic benefits.'?’

Several key messages emerge from our analysis:

* Even if the Paris Goals are achieved of limiting
temperature rise to well below 2°C above pre-
industrial levels, it is likely that Africa will experience
higher relative economic costs (as a percentage of
GDP) from climate change than most other world
regions, even though it is less responsible, both
historically and in the present day, than other major
world regions for global GHG emissions.

* If the Paris Goals are missed, these economic
costs will be very significant in Africa, and
potentially catastrophic for development and
poverty reduction, as well as long-term growth for
the African continent.

* There is less agreement on the exact size of the
economic costs of climate change in Africa, and on
which regions and specific countries in Africa will
be most affected in economic terms. Most studies
report significant economic costs over the next
few decades (several % of GDP per year), rising
significantly for high-warming scenarios in the
longer term (to more than 5 percent and plausibly
more than 10 percent for some countries).

A further insight is that impacts will also be
unevenly distributed within countries, and climate
change is likely (in relative terms) to affect the
vulnerable the most.

* Climate change is a major macroeconomic risk
and is projected to affect governments and public
finances.

e Recent studies indicate that climate change could
reduce the sovereign credit ratings of African
countries, increase the cost of borrowing/cost of
capital, and increase the level of uninsured assets
and contingent liabilities. The impacts of climate
change on public finances, combined with the need
to finance adaptation, could add pressure to debt
levels in Africa.

* These same trends could affect the profitability
of companies in Africa, and could affect their
attractiveness for foreign investment.

* Financial market anticipation of these various
impacts on the public and private sector could
exacerbate and bring forward climate-related
economic costs in Africa.

 The level of climate change in the next 20 years is
already largely locked in, and the potential impacts of
these changes can only be reduced with adaptation.
Global mitigation action is critical, but it will primarily
reduce impacts from mid-century onwards. Thus
Africa needs to scale up adaptation now.

More positively, adaptation can reduce the near-
term economic costs of climate change very
cost-effectively. A literature review undertaken for
this report finds many early adaptation options
have high benefit-to-cost ratios. This includes
investing in capacity building, as this improves the
effectiveness of delivery.

It is also important to prioritize early adaptation,
and there is growing evidence that portfolios of
interventions can deliver higher economic benefits
than individual options alone.

However, important barriers to adaptation exist,
and these require targeted interventions by
governments for effective adaptation, and the
management of distributional considerations to
ensure benefits reach the most vulnerable.

In response to these challenges, our analysis
identifies several policy recommendations and
potential solutions.
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POLICY RECOMMENDATIONS

There is a need to integrate climate change in
public financial management, as well as more
fully into development policy and budgetary
cycles. This involves moving beyond national
adaptation plans to integrate climate change in
national and sector development planning. This
needs a stronger lead from economic and financial
ministries (in coordination with sector ministries),
combined with greater understanding, coordination
and management of climate risks across sectors.
Countries will increasingly need to demonstrate
they are managing climate risks to reassure
financial markets and investors, but they will need
support to do this. IFls and bilateral donors can
help governments improve climate risk financial
management.

Delivering this will mean more direct integration of
climate change risks and adaptation budgeting in
public financial management, and into development
planning and budgeting cycles. Clearly, this starts
with countries assessing the risks of climate
change to the economy and on public finances.
This information then needs to cascade into the
integration (mainstreaming) of climate change
adaptation in long-term country visions (e.g., for
2040 or 2050) and medium-term (5-year) plans, as
well as more generally in macroeconomic forecasts
and planning. This needs to happen in the relevant
ministries, notably finance ministries. For example, the
Helsinki Principles,'?® from the Coalition of Finance
Ministers for Climate Action, includes six common
principles, including the need to take climate change
and the need for Paris alignment into account in
macroeconomic policy, fiscal planning, budgeting,
public investment management, and procurement
practices.

There have been positive examples of such action
internationally, though there is a need to scale up. This
includes Climate Public Finance Tracking (Climate
Budget Tagging),'?® which allows countries to identify
how much of the government budget is currently
being spent on adaptation (and mitigation) activities
and creates a climate mainstreaming cascade across
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subsequent development planning and budgeting
processes. Several countries have undertaken

such exercises, including in Africa (e.g., in Tanzania,
Uganda and Ethiopia — see insert on this topic). It

also includes initiatives such as the UNDP Poverty-
Environment Action for Sustainable Development
Goals initiative, which has sought to integrate climate
into development planning, with pilots conducted in
Malawi, Mozambique and Rwanda. These approaches
have important advantages, as they can leverage
funding of underlying development budgets, and can
nudge national and sector development plans along
climate-smart pathways. However, there is still work to
do to translate these approaches into systematic input
to inform future plans and budgets.’ These issues
also need to be integrated in national development
support and financing from development partners
and International Finance Institutions, for example in
country partnership programs.

More broadly, there is an opportunity for greater
participation of African central banks in the network
for greening financial systems.”®" This could extend to
integrate climate-related financial risks in macro-and
micro-prudential supervision and even to integrate
climate risk/resilience into developing-country
financial policy and regulation.’?

There also needs to be more action to reduce
climate risks. While this will require investing in
adaptation (see next point), there is also a need to
improve structural and financial resilience more
generally. This might include enhancing economic
diversification and policy management, fiscal buffers,
insurance schemes, etc., to help the public finances
with the challenge of climate change in particular
and economic development in general.’*® It might
also include innovative financing instruments linked
to climate change to reduce the debt burdens in the
case of catastrophic events.'34

Given the impacts of climate change will be uneven,
there will be a need to support more vulnerable
regions and countries in particular. Across all of
these areas, there will be a need to communicate
that action is being taken and that risks are being
addressed with credit agencies, financial markets and

investors. Communication with these stakeholders
would benefit from support from development
partners, multilateral development banks, and
International Finance Institutions.

Underpinning all of this is the need for better access
to high-quality historic, current and projected future
climate data—and investment in the training and
support needed to interpret this data and include it

in public financial management and development
planning. There is some evidence on the success
factors for such adaptation mainstreaming.'®>13¢
These include the presence of a high-level champion,
the involvement of strong ministries (notably
Finance), and the availability of climate finance and
technical assistance. Supportive policy frameworks
(and commitments) can also help push forward the
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process of mainstreaming, as can the presence

of coordination mechanisms across government
that support mainstreaming goals, and information
and tools. Such activities could be supported by
DPs and IFls through technical assistance and
funding (e.g., policy-based lending), as well as from
country-to-country sharing of practice. There is also
likely to be a role for such partners to help provide
macroeconomic support and innovative solutions to
help particularly vulnerable countries directly.

Given the potentially large impact of climate
change on countries’ public finances and
macroeconomic implications, there will need to
be a rapid scale-up of adaptation in the next 20
years in Africa. It is important to strengthen the
consideration of climate adaptation upstream (at
a more strategic level in government policy and
strategy, as well as MDBs), as well as to develop
pipelines of bankable projects, considering both
climate-proofing of planned development (e.g.,
resilient infrastructure), but also targeted adaptation
projects (e.g., flood defenses).

This chapter shows the strong economic case for
adaptation-positive benefit-to-cost ratios. However,

a core challenge now is to scale up adaptation. To
date, much of the focus has been downstream, at
the level of individual projects, and there is a need

to move the debate and analysis upstream—for
example, to incorporate climate risks in early-stage
planning of national infrastructure, rather than when
it is being built. There are good examples of such
action internationally and in Africa. For example, in
Ghana, the GCA catalyzed a joint initiative between
the Ministry of Environment, Science, Technology
and Innovation, UNOPS, UN Environment and the
University of Oxford’s Environmental Change Institute
to explore the performance of Ghana'’s energy, water
and transportation system under climate change, and
to identify actions at both the system-level and asset
level that can help improve the resilience of national
infrastructure.

There is also a need to develop investable project
pipelines and facilitate the integration into the
mainstream planning and investment pipelines

of the country, for example by climate-proofing
infrastructure. This may be supported by other
activities, for example developing standards and
codes that embed climate resilience at national level,
or providing guidance for the integration of climate
risks into public-private partnerships.

Clearly, this will require an increase in the financing of
adaptation, which will in turn lead to issues for public
finances, e.g., on debt levels and sustainability. These
are discussed in the Finance chapter of this report,
including external finance for many LDCs. However,
delivering this in practice will also require institutional
support and capacity building, and technical
assistance, information and guidance.

There is an important role for governments to
identify the strategic economic case for action,
and to consider where and how best to intervene
to create the enabling environment for adaptation,
as well as to ensure it is effective, efficient and
equitable. There is a need to integrate economic
thinking when designing adaptation strategies and
policies, i.e., to consider market and policy failures
and where it is appropriate for government to act,
and to design strategy and policy accordingly. This
will require analysis of these issues by governments,
and involve relevant ministries and expertise, and

the translation of these into strategy, policy and
development. As well as efficiency and effectiveness,
there will be a need to design interventions to ensure
the most vulnerable are not left behind, and to ensure
there is the capacity to deliver. Many countries will
require support to do this.

Looking forward, it will be useful to identify some
metrics to measure the issues above, so as to

allow changes in these metrics to be considered

in subsequent versions of this report. This might
center on the number of medium-term national
development plans in Africa that have integrated
climate adaptation, as well as the status of climate
risks on credit risks of African countries. It might also
assess the progress on addressing distributional
issues in adaptation policy and programming.
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With African economies projected tolose an
average of 3.2 percent of annual GDP between
2021-2050 due to climate change, adapta-

tion and climate resilience has to become an
integral part of national planning and budget-
ing. Thisinsert highlights efforts to mainstream
climate change in national planning and finance
in five countries in Africa.
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Ethiopia

Ethiopia launched the Climate Resilient Green
Economy (CRGE) Initiative in 2011 to pursue the triple
goals of economic growth, net-zero emissions, and
resilience. Its five main elements include:

1. The CRGE Strategy

2. iPlan, an integrated planning process for
CRGE sector investment plans

3. CRGE units in line ministries and in regional states
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4. A national monitoring, reporting, and verification
(MRV) system

5. A CRGE Facility to mobilise, access, and blend
climate finance

Ethiopia estimates that an investment of USS 150
billion will be needed over 2010-2030 to implement
the Strategy, which the Planning and Development
Commission has integrated into the country’s second
Growth and Transformation Plan and Ten-Year
Development Plan. Climate change is a central pillar
of the Ten-Year Development Plan, which reflects
the submissions of different sectors. Ethiopia has
also taken steps to mainstream climate change in
subsequent three-year plans and in planning at the
‘woreda’ or district level '’

In 2013, the Ministry of Finance established a
dedicated CRGE Unit and Secretariat to drive the
climate change integration agenda, with technical
guidance from the Environment, Forest, and Climate
Change Commission (EFCCC).

Each ministry now has an independent climate
finance unit that reports through the CRGE Unit to the
CRGE Secretariat.’®

The Ministry of Finance introduced a Fiscal Risk
Statement in 2019, and is currently working on
quantifying the risks associated with droughts

and floods, two key climate-related hazards in

the country. The Ministry of Finance is also in

the process of strengthening public investment
management (PIM) from a climate and environment
perspective; and developing a consolidated climate
budget tagging and tracking system, with a pilot
expected to be ready in late 2021.

Finally, Ethiopia plans to be the first country in

Africa to pilot the Public Expenditure and Financial
Accountability (PEFA) climate module, with an
assessment of its performance planned for 2021.
There are also ongoing discussions to establish a
domestically financed climate fund proposed by the
Ministry of Finance, which is expected to get

0.5 percent of the annual budget to restore degraded
land and fund afforestation and reforestation.'*°

Uganda

The priority of Uganda’s Nationally Determined
Contribution (NDC), which is based on a 2015
National Climate Change Policy, is to reduce the
climate-change vulnerability of its population,
environment, and economy by promoting adaptation
in agriculture, livestock, forestry, and infrastructure.
The NDC emphasizes human settlements, social
infrastructure, transport, water, energy, health,

and disaster risk management. Sustainable land
management and climate-smart agriculture will

be scaled up to increase resilience at the grassroots
level 40

The Ministry of Finance, Planning and Economic
Development (MOFPED), the National Planning
Authority (NPA), and the Ministry of Water and
Environment's Climate Change Department are
currently spearheading the NDC implementation
and revision. This arrangement has encouraged the
revision process to span across sectors and include
multiple stakeholders that include national, sub-
national, and non-government entities.

The tripartite group has also led efforts to
mainstream climate change into national planning
and budgetary processes.™!
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Uganda has mainstreamed climate changein
Uganda Vision 2040,'*? and climate change is
one of the strategic programsin the Third Na-
tional Development Plan (NDP lll) 2021-2025.'43
Climate change has also been identified in Budget
Call Circulars as a key crosscutting issue since the
2017-2018 financial year. MOFPED's first fiscal risk
statement for 2019-2020 featured climate change
as a driver of extreme weather that endangers
economic growth and social welfare, with potentially
significant consequences for the national budget
through unplanned or emergency spending. Since
then, climate change has been qualitatively featured
in annual fiscal risk statements.#4

In 2018, MOFPED and the NPA partnered with the World
Bank to develop a paper on natural capital accounting
and a country-adjusted macroeconomic report. This
provided quantitative estimates for NDP IIl to consider
the contribution of natural assets to the economy, and
incorporate risks to natural resources from climate
change*® In the same year, MOFPED introduced climate
budget tagging, with support from the World Bank
for a climate budget tagging manual. It was piloted

in four ministries and four local governments, but its
implementation was delayed, partly due to the COVID-19
pandemic and limited dedicated administrative capacity.

Uganda has mainstreamed climate change in its well-
established performance-based budgeting system.

In the last three years, PIM has become a focal point
of public financial management reform in the country,
leading to the creation of a draft national PIM policy.
Finally, Uganda is in the process of drafting a National
Climate Change Bill to support implementation of the
National Climate Change Policy. The passage of the
Bill will ensure that procurement standards include
climate change factors, and will roll out the budget
tagging methodology.'#®
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Kenya

Kenya's NDC aims to ensure a climate-resilient society
by mainstreaming adaptation into its medium-term
plans and Country Integrated Development Plans
(CIDP); and by implementing adaptation measures.
The Climate Change Act of 2016 mandated the
establishment of Climate Change Units in all counties
and ministries to mainstream climate change activities
within planning and budgeting.'*” A National Climate
Change Fund was launched in the 2018-2019
financial year, and County Climate Change Funds
(CCCF) have been piloted in five counties.® Kenya
has also recognized climate change as a risk to

the country’s development in Kenya Vision 2030,
launched in 2008.

The National Action Plan (NAP) for 2015-2030

and the National Climate Change Action Plan
(2018-2022) further detail the government'’s
climate change ambitions, while the National
Climate Change Framework Policy (2018) provides
an explicit commitment to integrate climate
change considerations into planning, budgeting,

g I, 1,
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implementation, and decision-making at the national
and county levels, and across all economic sectors.
Finally, the National Climate Finance Policy (2018)
promotes the establishment of legal, institutional,
and reporting frameworks to access and manage
climate finance.'*

The CIDP embraced decentralization and enlisted
the Council of Governors and county governments
to establish the CCCF. The CCCFs are managed

by county authorities, and receive funds from the
national budget, donors, and international climate
funds. They provide financial support to counties

to propose, prioritize, and implement adaptation
measures, including for local efforts to mainstream
climate adaptation, and gather data on local risks,
hazards, vulnerabilities, and adaptation measures.'*°

Kenya has also introduced various plans, policies,

and interventions to integrate climate change into

the national budgetary system. For example, the

2020 Budget Call Circular outlines priority mitigation
and adaptation interventions and details Kenya's
system of climate budget tagging. The country

also has a separate system for reporting disaster-
related expenditures by ministries, departments,

and agencies. The national Budget Policy Statement
(equivalent to a budget speech) recognizes the need to
reduce exposure to climate-related risks and disasters,
and consequent impacts on the budget and economy.
Over time, this has led to the establishment of the
Disaster Risk Financing Strategy, which proposes
financing options to reduce the impact of primary
disaster risks. Kenya had sovereign insurance for
drought but ended it because of its cost, reflecting
the inability of governments in Africa to overcome the
barrier of high upfront costs for climate risk insurance.
The country was also a member of the African Risk
Capacity's risk insurance pool until 2017.

Kenya’'s PIM program incorporates climate risk, and
in 2015, all ministries, departments, and agencies
were required by law to evaluate the effects of
climate change on programs and activities. Finally,
Kenya is considering issuing a green bond. Despite
Kenya's efforts to mainstream climate adaptation,
inadequate social inclusion has limited the impact of

its resilience-building efforts.®

Rwanda

Rwanda’s Ministry of Agriculture has placed
adaptation at the center of its plans to boost the
productivity of coffee and tea production — the
country’s primary export industries — as global
temperatures rise.’®? In 2011, Rwanda launched

a Green Growth and Climate Resilience Strategy
(GGCRS) that set out actions and priorities on climate
change adaptation and mitigation, including how these
would be mainstreamed into economic planning.

GGCRS is now being revised to include a carbon
neutral target by 2050. The strategy has 14 programs
of action as a basis for strategic and sectoral
programs. These include the NDC, Vision 2050,

the National Strategy for Transformation, sectoral
policies, sectoral strategic plans, the Strategic
Programme for Climate Resilience (SPCR), and
Sustainable Energy for All (2015-2030)."*® A National
Environment and Climate Change Policy that aims
to achieve a climate-resilient nation with a clean and
healthy environment was enacted in 2019.

Most of Rwanda’s interventions in climate budgeting
and finance have focused on budget preparation
processes. For example, Rwanda starts its budget
process with a review of fiscal risks, as required under
the East African Community Monetary Union. This
is a new process, launched in 2020-2021, and led

by the Ministry of Finance and Economic Planning'’s
Macroeconomic Department. Climate change has
featured in Rwanda'’s budget guidelines since 2011,
championed by the Ministry of Environment, along
with climate budget tagging. The tagging process is
not built into the Integrated Financial Management

Information System, but is a standalone exercise
conducted annually by the Ministry of Finance and
Economic Planning and the Ministry of Environment.
Climate change is also usually featured in the Minister
of Finance’s annual budget presentation.’™

Rwanda has a National Fund for Environment

— FONERWA - financed entirely from national
budgetary sources and managed by the Ministry
of Finance and Economic Planning. FONERWA
finances elements that are not normally covered
by the budget, including unforeseen climate-related
emergencies like floods and drought.

Finally, Rwanda is in the process of developing

green procurement guidelines, and introducing
environmental standards into PIM. It is also
considering revenue measures, developing a
post-COVID-19 green economic recovery plan,

and the introduction of a climate change budget
statement from 2021-2022. The country has
expressed interest in receiving support from the
Collaborative Instruments for Ambitious Climate
Action workstream of the UN Framework Convention
on Climate Change, to explore the adoption of carbon
pricing instruments.'®
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Kenya has also introduced various plans,
policies, and interventions to integrate climate
change into the national budgetary system. For
example, the 2020 Budget Call Circular out-
lines priority mitigation and adaptation inter-
ventions and details Kenya's system of climate
budget tagging.
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South Africa

South Africa’s NDC includes plans to develop an
integrated National Climate Change Adaptation
Strategy and Plan and operationalize it as part

of implementing the National Climate Change
Response Policy (NCCRP); and to integrate climate
change in national development, subnational, and
sector policy frameworks for 2020-2030, including
the National Development Plan Vision 2030. The
NCCRP highlights the government’s commitment
“to mainstream climate change response into the
fiscal budgetary process and so integrate the climate
change response programs at national, provincial and
local government levels” ¢

Most of South Africa’s interventions on climate
budgeting and finance have been initiated at
the local government level. For example, local
governments are required by the Built Environ-
ment Performance Plans to consider climate
risks ininvestment planning. Johannesburg
and Cape Town have also issued green bonds.
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In 2010, South Africa introduced the Renewable Energy
Independent Power Producer procurement program to
address regular power shortages, and over-reliance on
a single state-owned electricity provider, Eskom

In September 2020, the National Treasury partnered
with World Bank to develop a climate budget tagging
system. As a result, the 2020-2021 Medium-Term
Expenditure Framework submission guidelines
mentioned climate change for the first time, requiring
provinces to consider climate risks in their budgets.
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In October 2020, South Africa’'s post-COVID-19
economic recovery plan committed to various

green stimulus measures, such as re-prioritizing
planned investments in renewable energy, increasing
investments to energy and water efficiency of buildings,
and developing the forestry sector.

South Africa is also in the process of developing
various plans to extend climate-related public finance
management reforms, introducing climate-relevant
fiscal instruments through an Environmental Fiscal
Policy Paper, and tabling a climate change Bill in the
national legislature.’”

Conclusions

While significant strides have been made in
integrating climate adaptation and resilience into
long-term planning, standard macroeconomic ‘fixes’
may not ensure stability in an era of climate shocks.
Systematic climate risk management for policies and
projects is essential, for which better climate data,
tools and resilience planning efforts are necessary.

Efficient and prepared government institutions
matter, as do sectoral and cross-sectoral climate-
centered policies and investment. Governments must
continue to enable and reinforce climate-informed
macro-level analysis through research on whole-
of-economy modeling of climate impacts, debt
sustainability analysis, public expenditure reviews,
and poverty diagnostics.

Greater internal coherence is key to stronger climate
action, with a clear recognition that development
outcomes hinge on the management of climate

risk across sectors and levels of government.
Robust ownership of climate action (rather than
simply a compliance response) follows more easily
from greater internal coherence, and can speed up
adaptation and resilience efforts.
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Viewpoint:
Reshaping the relationship between science
and policy for informed adaptation action

Lessons from the Future Climate for Africa program

SouthSouthNorth

Future Climate for Africa (FCFA) is a research
and development program in which more than
200 researchers worked to improve the global
understanding of Africa’s climate and to bring
climate information into the policy-making
process. Through targeted engagements with
key institutions and decision makers on specific
adaptation problems in 16 pilot studies across 13
countries in Sub-Saharan Africa, the program has
supported the integration of climate information
into 13 national and local policies, plans and
investments and delivered 14 tools to support the
uptake and use of climate information.

FCFA consisted of one pan-Africa research
consortium, Improving Model Processes For African
Climate (IMPALA), and four regional research
consortia.'®*® In order to influence policy, planning
and investments within the context of each pilot
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study, co-production was used as a guiding principle
for engagement. Co-production refers to the
process of “bringing together different knowledge
sources and experiences to jointly develop new and
combined knowledge [that] is better able to support
specific decision-making contexts."’®® In the case

of FCFA, co-production led to researchers tailoring
climate information to decision makers' needs to be
better fit to inform adaptation planning, policy and
investments.

Within FCFA, co-production was not only important
to delivering relevant and useful climate information,
but was crucial to bridging the divide between
researchers, practitioners and decision makers. Each
pilot project had its own co-production process,

but they all utilized six common building blocks:

(1) identify key actors, (2) build common ground,

(8) co-explore need, (4) co-design solutions, (5)

co-deliver solutions and (6) evaluate. This process
helped to facilitate shared learning between all
groups involved and strengthened relationships by
building trust, creating shared goals and generating
co-ownership of research. In-person meetings

and regular virtual check-ins played a key role in
maintaining these relationships while helping decision
makers to engage in the research process, thus
improving their receptivity to climate information.
When key decision makers and stakeholders were
asked in annual surveys'®® whether their engagement
with FCFA had improved their appreciation of climate
information and risks in decision-making, 100
percent of respondents stated they had an improved
appreciation, with 75 percent of respondents noting
significant improvements in their appreciation for
information on climate risks (Figure 1).

Co-production was also beneficial in building the
capacity of all involved. The interdisciplinary and
co-production approaches employed by FCFA, in
some cases, were the first instance in which climate
scientists were able to directly interact with decision
makers regarding climate research. Interviews with
12 partner researchers within the AMMA-2050
showed that 11 of these researchers felt their
capacity to deliver climate information for decision-
making had been partially or completely improved
during the program ¢

Figure 1: Improved appreciation of climate risks
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Bridging the gap between academia and policy and
planning spaces was particularly important in helping
these different actors to understand decision-making
and bureaucratic processes and in shaping research
outputs. For example, the embedded research
approach adopted by FRACTAL placed researchers
from local universities within local councils in
southern Africa so they could develop a deep
understanding of local government processes to tailor
research towards their needs while strengthening
relationships and institutional networks between local
councils, universities and civil society. One example of
these strengthened networks is the multi-stakeholder
Lusaka Water Security Initiative (LuWSI), wherein the
University of Zambia and the Lusaka City Council
entered into an agreement to work together on water
insecurity issues within the city.'®

In other cases, co-production helped to build the
capacity of climate scientists to co-explore user
needs and develop information that was relevant
to the decision-making context. For example the
Ci4Tea project co-produced a range of climate
metrics (i.e. climate variables specific to tea plants)
that were particularly relevant for tea growers in
Kenya and Malawi. Research results showed that
tea farmers experienced regional differences in
the climate sensitivities of crops (including heat
wave frequencies, number of cold nights, number
of rainy days and duration of dry spells) and that
increasing temperature and rainfall variability requires
prioritization of adaptations such as irrigation and
climate-smart agriculture practices.'s®
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Working closely with decision-makers to understand
their climate information needs also led to new
knowledge on how climate information is packaged
and communicated. While climate scientists and
researchers often present decision-makers with
complex data that has various levels of uncertainty,
decision makers often only require high-level
messaging. This realization led to the production of
climate risk narratives. These narratives combine
climate information with other data on the local
socio-economic and environmental context to
provide decision makers with a range of potential
future scenarios. These narratives were found to be
beneficial to both helping scientists to understand
decision makers’ needs and providing decision
makers with a starting point to plan for the impacts
of climate change.'®* For example, in Windhoek,
Namibia, the climate risk narratives developed by the
FRACTAL project were used as a reference point in
the development of the Integrated Climate Change
Strategy and Action Plan.

While FCFA's approach has helped to improve the
capacity of researchers to produce user-relevant
information, including decision makers and key
stakeholders in the process also improved their
capacity to use climate information. Key informant
interviews with stakeholders that engaged with
the AMMA-2050 indicated that 79 percent of

134 | GLOBAL CENTER ON ADAPTATION

decision makers felt the project supported the
integration of climate information into decision
making and planning.’®® One respondent highlighted
the significant achievements made through
co-production, saying, ‘[AMMA-2050] managed

to achieve more understanding in one workshop
than | have managed to achieve in the 20 years

I've been doing this job."'%® This engagement not
only improved decision makers’ understanding of
climate information but also increased demand for
climate information.'®” For example, in the City of
Ouagadougou, Burkina Faso, consultants working
for the public sector in the city (Agence d’'Etudes
d'Ingénierie et de Maitise d'oeuvre (AEIM) and
Agence Municipale des Grands Travaux) requested
intensity-duration-frequency (IDF) information from
the project to inform road and drainage plans being
developed for the city.

FCFA's collaborative and interdisciplinary approach .
was able to make significant headway in both the
scientific understanding of Africa’s climate and in
approaches to support the integration of climate
information into decision-making. While the full
impact of the program will only be evident in years

to come, it was able to create valuable networks and
approaches that can be applied to future projects and
programs to continue to support adaptation across
the continent.
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SECTION 1 - ECONOMICS AND FINANCE
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» KEY MESSAGES

* Before the COVID-19 pandemic, investment

in adaptation to climate change was low
compared to investment in mitigation. In light

of the economic crises and the disruption to
livelihoods caused by the pandemic, it is important
to emphasize the idea of resilience and to
contemplate new, “green” pathways to growth.

Key common principles that define and govern
the “green growth” approach to development
include: sustained economic growth; resource-
use efficiency; climate change response
through adaptation and mitigation; creation of
decent green jobs; and human well-being and
social inclusiveness.
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* In this chapter, the use of an Intervention &

Investment Impact Model (I3M) developed by
the economics consultancy Vivid Economics and
the Oxford University Economic Recovery Project
models and analyses the prospects for several
kinds of green economic activity and job creation
in four African countries (the Democratic Republic
of the Congo, the Arab Republic of Egypt, the
Republic of Kenya, and South Africa).

Amongst economic activities that OUERP and
partners indicated as presenting a high potential
for levering green economic growth, two were
prominent in all country case studies: agriculture,
and natural capital services.

Agriculture is a dominant sector in the economies

of most African countries, accounting for 30-40
percent of GDP and providing jobs for over two-thirds
of Africa’s population. A focus on natural capital

has the potential to bring economic, social and
environmental benefits, creating jobs rapidly and
safeguarding communities against climate change.

Investing stimulus packages wisely in sustainable
growth, supported by finance from foreign
governments and international organizations, could
deliver the triple dividend of economic, social, and
environmental gains needed to lay the base for a
successful and resilient economic recovery for the
economies of Africa.

Photo: BearFotos/Shutterstock

The time to move forward on adaptation
is now. In the run up to COP26, we

need to translate our ambitions into
firm action, planning, financing and
implementation.”

H.E. Mark Rutte, Prime Minister of the Kingdom of the
Netherlands

High-Level Dialogue “An adaptation accelerationimperative for COP26",
September, 2021
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SECTION 1- ECONOMICS AND FINANCE
COVID RECOVERY

GREEN ECONOMIC RECOVERY AND
GROWTH IN AFRICA

Globally, the unprecedented economic challenges

of COVID-19 are being addressed by a combination
of fiscal and monetary interventions as indicated

in the macroeconomics chapter. As countries have
begun to emerge from the depths of the health
crisis, fiscal spending has again been the favored
economic policy lever, this time to support long-term
recovery by stimulating new jobs and enabling a
return to pre-COVID-19 levels of economic growth.
Only a small share of the fiscal stimulus packages is
explicitly green. Yet recent global economic analyses
show that green spending can secure both greater
growth and a greener future. These estimates on
whether recovery packages will accelerate or retard
progress on climate change, also emphasize the
importance of front-loading resource mobilization

to be able to invest in these sectors ! The availability
of fiscal resources to invest in a green recovery
remains a critical limitation for African countries,
with recovery spending lagging compared to OECD
countries. Additional resources, either through grants
and concessional funding, or through market-based
mechanisms, have been limited.

Key common principles that define and govern the
“‘green growth” approach to development include:
sustained economic growth; resource-use efficiency;
climate change response through adaptation and
mitigation; the creation of decent green jobs; and
human well-being and social inclusiveness.?

Before the pandemic, investment in climate adaptation
was still low compared to mitigation as indicated

in the Finance chapter. It should now be prioritized.
Climate-proofing developmental gains is crucial for
economic growth and the eradication of poverty, as
discussed in the following GCA recent reports:

* The report Adaptation Finance in the Context of
COVID-19, developed in partnership with Climate
Policy Initiative (CPI), had two objectives: first, to
understand how adaptation finance flows could
be affected by the pandemic and beyond; and
second, to outline opportunities for stakeholders
to identify and implement interventions that

in the period of COVID-19 recovery, and proposes
strategies for development finance institutions
(DFls) and governments to promote climate
resilience. It also describes financial instruments
that can be leveraged for recovery and resilience,
and highlights the critical role of overseas
development assistance (ODA) in financing
climate adaptation, particularly for highly climate-
vulnerable developing countries.®

The report A Green and Resilient Recovery for
Latin America, developed in partnership with the
Government of Mexico and CELAC (Comunidad

de Estados Latinoamericanos y Caribefios),
analyzed COVID-19 recovery packages and climate
regulations in the Latin American region, providing
a pathway for their sustainable and resilient
recovery.*

In an effort to inform government policy and
strategies on how green investments can bolster a
short-term economic recovery from the pandemic
in Africa while also catalyzing long-term economic
prosperity and advancing progress towards key
climate commitments and the SDGs, the United
Nations Economic Commission for Africa (UNECA),
in partnership with Oxford University Economic
Recovery Project (OUERP), Smith School of
Enterprise and the Environment (SSEE) and the
economics consultancy Vivid Economics, reviewed
the COVID-19 recovery fiscal stimulus expenditures
in selected African countries, analyzed their
immediate benefits, and proposed ways to enable
their sustainable green economic growth. Selected
countries include the Democratic Republic of the
Congo, Egypt, Kenya and South Africa.

The measures for green economic growth include
energy, transport, and other sectors where
greenhouse emissions can be reduced. Other
measures would support the adaptation and
resilience of African economies to climate change.
Amongst economic activities that OUERP and
partners indicated as presenting a high potential for
levering green economic growth, two were prominent
in all country case studies: agriculture, and natural
capital services. Agriculture is a dominant sector in
the economies of most African countries, accounting

natural capital has the potential to bring economic,
social and environmental benefits, creating jobs
rapidly and safeguarding communities against
climate change.>®’ In addition, the energy sector is
als