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OVERVIEW

Climate shocks increase poverty and reduce development gains and productive
investments, in part because vulnerable households have poor financial resilience,
are often not covered by public safety nets, and therefore have little ability to
cushion the impacts of shocks. Globally, nearly one in five people (18 percent) are
at risk of climate hazards and are likely to experience a severe climate shock in
their lifetime that they will struggle to recover from. Among those at risk, 44 percent
have no access to a bank or mobile money account, and 49 percent neither receive
benefits nor are eligible to receive benefits from social protection schemes (World
Bank Corporate Scorecard, 2024). Improving households’ post-shock access to
financing—by strengthening public safety nets and encouraging people to increase
their own financial resources to meet unanticipated expenses (for example, through
savings and insurance)—is thus an urgent policy priority.

This note presents an analytical approach to developing forward-looking?
household climate vulnerability curves to understand both the size of the financing
problem and the ways that different policies can address it. The approach is
illustrated with an application to drought risk in Sub-Saharan Africa. It provides
valuable inputs for policy makers prioritizing investments in climate adaptation
and resilience, can add technical value to key flagships such as Country Climate
and Development Reports (CCDRs) and Poverty and Equity Assessments, and can
support the use of instruments from the World Bank’s Crisis Preparedness and
Response Toolkit.

2. There is a rich micro-econometric literature that identifies the impact of shocks on
household-level economic outcomes, including welfare outcomes. However, this is largely
a backward-looking literature used to estimate the welfare impacts for a specific location.
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The need for new analytical approaches to quantifying the impact of climate shocks

on households

Access to financial services increases
households’ welfare by strengthening financial
resilience —and this increase is even larger when
households face catastrophic losses (Mahul
2024). Financial resilience is the ability to cope
with and recover from losses through income
or transfers. In developing economies, only 55
percent of adults are resilient to financial shocks,
and women and the poor are especially likely to
lack financial resilience (Klapper and Tayag 2022).
Households with financial accounts or insurance
are more resilient because they can access liquidity
rather than being forced to reduce consumption.
Additionally, households covered by public safety
nets are more resilient because they can rely on
transfer income when shocks hit. Because no single
instrument protects against all risks, households
require a package of different financial resources
or public safety nets based on their risk profiles.

To set policy that increases households’
financial resilience or expands public safety
nets, decision-makers need information on the
financing needs of vulnerable households facing
climate shocks. Neither the size of the needs nor
the policies best suited to address them are well
understood. Estimates are particularly lacking
for some of the risks that pose significant welfare
costs for poor households, such as drought. As a
result, financing is underestimated, diverted to
the wrong place, or delivered in the wrong way. A

systematic methodology to assess the impact of
climate events on household welfare is required,
one similar to the long-established risk engineering
methodologies that explain the relationship
between climate events (like floods and cyclones)
and physical assets (like buildings).

The World Bank has developed a new analytical
method, the Household Climate Vulnerability
Curve (‘the method’), that helps meet this need
by estimating the poverty funding gap for rural
households when climate shocks hit (Gascoigne
et al. 2024). Considering specifically drought
in Sub-Saharan Africa, the analysis estimates
the vulnerability curve: the drop in household
consumption as rainfall conditions worsen, after
a household has exhausted all the financing it has
access to. This information is used in conjunction
with information on the baseline consumption of
households in the country or region to estimate
the increase in the number of people unable to
meet their basic needs (i.e., the increase in the
poverty rate) and the extent to which consumption
is falling short of basic needs (i.e., the increase in
the poverty gap). This approach allows an estimate
of the amount of additional financing that would be
needed to ensure the poverty gap does not increase
(i.e., the poverty funding gap). See box 1 for more
details on the method; see Gascoigne et al. (2024)
for full technical details.
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Box 1: The method behind the Household Climate Vulnerability Curve

This method uses a combination of historical climate data and household survey data to develop a function
for the relationship between poverty outcomes and climate variability.

The methodology is based on a catastrophe risk modeling framework that uses three components to
generate an ex ante assessment of the costs of a catastrophe: hazard, exposure, and vulnerability. Explicit
climate modeling for catastrophic risk is expected to grow in the near future in response to stress-testing
requests by financial regulators, and the hope is that use of underlying global data sets will allow these
approaches to be applied to low-income regions.

Combining these three components allows development of a probabilistic impact curve, which indicates
how the loss varies with the probability of the hazard for a specific place, given the expected hazards and
the exposed assets. While these curves are widely available for the impact of hazard events on buildings
and other physical assets, their use for quantifying the impact of drought on household poverty is new.

°  The hazard component captures data on the possible weather outcomes that may occur in each
place.

0 The exposure component captures what and who could be affected by the hazard in that location and
so requires knowing where people live and what their characteristics are prior to the event.

°  Avulnerability function provides an estimate of the cost of damage that will occur as a result of a given
hazard and a given exposure. The data on the weather hazard and households were combined using
standardized data protocols to develop standardized vulnerability curves for household consumption,
which can be used to estimate impacts across a large set of countries.

The methodology has been extended to utilize 10,000 synthetic simulations of potential future climate
events. These simulations are based on historical hazard data to provide a view of hazard that goes beyond
the data available in the historical record (i.e., they include drought events that could have happened and
not only those that did). Such simulations are particularly useful for drought risk, especially for events that
are comparatively infrequent. The benefit of using these hazard data rather than the limited historical data
is that the resulting probability impact curve represents a fuller range of potential outcomes. In Malawi,
climate risk modelers (with Verisk AIR) were able to derive an estimate of the underlying hazard distribution
for drought, which showed a poverty funding gap that was US$800 million higher (between the 10th and
90th percentiles) than was shown using the historical data only.

The estimates show that significant additional
funds are needed over and above what
households currently receive through public
assistance, community support, or their own
financial resilience. For seven countries in Sub-
Saharan Africa, Figure 1 and Figure 2 respectively
show the change in the poverty rate and change
in the poverty funding gap for households in years
with different drought conditions. For example, the

difference in poverty rate between good and bad
years is around 4-6 percent for Malawi and 8-10
percent for Nigeria (Figure 1). Correspondingly,
the additional funding needed to keep households
out of poverty in a bad year is as much as US$600
million higher in Malawi (Figure 2, panel a) and
US$2.4 billion higher in Nigeria (Figure 2, panel b)
compared to a good year.
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Figure 1: The impact of drought on the poverty rate in seven countries in Sub-Saharan Africa

6_
[}
©
zZ 47
5}
>
o
o
< 27
&
: —
8 _
(@]
5 .
S 21 /
00
[}
=
S 44
(o)
o

_6 —

_8 —

Good rainfall Average rainfall Bad rainfall
— Ethiopia — Lesotho — Malawi — Mozambique
— Nigeria Zambia — Zimbabwe

Figure 2: The impact of drought on the poverty funding gap in seven countries in Sub-Saharan Africa

2a. Impact of drought on rural poverty funding gaps 2b. Impact of drought on rural poverty funding gaps
E 300 | E 1000 A
= 200 | = 500 |
& ©r
2 2
z ] % = 0
o0

; 0 _ >
o ¢ -500
8 -100 { S
c c
= ‘o —10004
& -200 )
C C
(e8] [g8]
& -3001 S -1500

Good rainfall Average rainfall Bad rainfall Good rainfall Average rainfall Bad rainfall

— Ethiopia — Lesotho — Malawi — Mozambique

— Zambia Zimbabwe
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The methodology has been developed to be
useful even where certain data are lacking: the
curves generated from one country or region
can be applied to hazard data from another
country that lacks necessary household survey
data. This approach is not suitable in every case,
but in regions located in similar agroecological

zones, and where households have a similar
starting vulnerability profile but survey data are
not available, it can provide an initial benchmark.
Ongoing investments in the availability of
geotagged standardized household survey data
will further increase the number of countries in
which this approach can be used.

Using the household climate vulnerability curve to inform policy

As households become more resilient, the
vulnerability curve flattens. Climate shocks have
less and less effect on welfare as households
are better able to protect themselves against the
impact of a shock and manage the impact through
financial instruments and public transfers.

It is important to prioritize policies that help
households flatten this curve in as cost-effective
a manner as possible. Relevant policies are
those that reduce the impact of climate shocks on
households’ incomes, assets, and health, as well
as those that help households manage the impacts
they do experience. Policies can be prioritized by
examining the extent to which they flatten the
curve relative to the cost of implementing them.

The household climate vulnerability curve
developed by the World Bank can be used to
simulate the impact of strengthening poorer
households’ access to finance in the aftermath

of a shock—whether through public social safety
nets or private financial products. The additional
finance that would be available to households
as a result of strengthened financial markets or
more access to social protection transfers can
be counted for each household that is positively
affected. Adding this finance up across households
shows how the poverty funding gap is reduced for
different levels of climate shock.

The following examples look at how different
policies to help households manage income
shortfalls after climate shocks can flatten the
curve and reduce the poverty funding gap. The
analysis estimates the poverty funding gap with
and without (i) strengthened financial markets and
(ii) adaptive social protection; this approach shows
how well different policies are able to close the
financing gap faced by poor households, and thus
supports policy decisions on how best to reduce
financing gaps.
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Example 1: Prioritizing investments that strengthen financial markets to
enhance coping

Under the De-risking, Inclusion and Value Enhancement of Pastoral Economies in the Horn of Africa (DRIVE)
project, the governments of Kenya, Ethiopia, Somalia, and Djibouti are working in partnership with the private
sector to promote the financial inclusion and resilience of pastoralists with the aim of supporting longer-term
economic reforms. The DRIVE project is supporting the pastoralists’ uptake of a package of financial services
designed to protect them against drought. The package includes insurance, savings, digital accounts, and
training in financial literacy. The insurance product is designed to pay out on average every four to five years;
payouts increase with the severity of the drought up to a maximum of around US$140 per cow covered. After
three years of implementation, around 580,000 packages of financial services have been sold (subsidized by
government financing), protecting around 3.2 million pastoralists and their families.

The methodology described above can be used to estimate the vulnerability curve for pastoralists with and
without such financial services in good and bad rainfall years. Figure 3 focuses on the index insurance product
as delivered by DRIVE, and the results are split between the pastoralists with smaller and larger herd sizes
(panels a and b respectively). In drought years, the insurance payouts improve consumption and reduce poverty
for those with the policy. Poverty would be significantly higher for those without the policy in bad years. Figure 3
shows that in good years, the poverty gap is higher for those with the policy (blue line) than those without (green
line) due to the cost of the insurance premium (and given the absence of policy payouts). In bad rainfall years,
the poverty rate increases under both circumstances until the conditions are bad enough that when the policy
triggers and funds are disbursed, the poverty gap is lower with the policy than without.

Figure 3: Impact of drought on the poverty rate for beneficiaries of DRIVE project in Erer woreda, Ethiopia, for pastoralists with
and without the insurance product

a. Households with up to 2.1 Tropical Livestock Units b. Households with more than 2.1 Tropical Livestock Units
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Source: World Bank.
Note: Tropical Livestock Units (TLUs) are livestock numbers converted to a common unit. Typically a mature cow is one TLU. PPP = purchasing power

parity.
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Example 2: Financing adaptive social protection in Malawi

Under the Social Support for Resilient Livelihoods Project, the government of Malawi is implementing a
mechanism to provide cash to vulnerable households following a drought. When objective indicators (based on
satellite rainfall data) are met, current social assistance program beneficiaries are eligible for additional cash
($25 a month for three months). In the first three years of implementation, this program provided over 330,000
households with additional transfers, with a value of around US$23 million. The cost of the response is covered
by a parametric insurance product layered with a contingent finance component that triggers for events that do
not meet the insurance trigger.

Figure 4 shows how this adaptative social protection scheme benefits Ntcheu district in Malawi. Adding the
extra transfer to estimated consumption in poor rainfall years eliminates the increase in the poverty gap for
beneficiaries (green line in Figure 4, panel a). However, although the scheme can effectively reduce or eliminate
the poverty gap for beneficiaries, the overall impact on Ntcheu is limited, as many households do not qualify for
the scheme (Figure 4, panel b). This finding highlights the need to expand adaptive social protection, but also
the need to build financial inclusion more broadly to ensure that many households can increase their resilience.

Figure 4: Impact of drought on the poverty gap in Ntcheu district, Malawi, before and after the introduction of the adaptive social
protection scheme’

a. Impact across Ntcheu district, limited to beneficiaries of the b. Impact across all households in Ntcheu district
adaptive social protection scheme
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The ability to respond to climate shocks through
social protection systems requires more than pre-
positioned financing, it also requires early warning
systems, information systems, payment systems,
and institutional processes. The Stress Test Tool
described in World Bank (2021) used the above
methodology first to identify the impact of shocks
on the poverty rate and poverty gap, and thus
estimate how much financing is required to keep
people out of poverty; and second as a framework to

Conclusion

assess the current capacity of the social protection
system to respond. This second use of the tool has
been applied in around 40 countries globally and is
helping to prioritize the investments needed along
four key building blocks: programs, data, financing,
and institutions. Due to challenges with data and
methods, the first use of the tool has had a limited
application, but the hope is that the current work
can help practitioners implement this analysis also.

This analytical approach allows the estimation of
forward-looking household climate vulnerability
curves that clarify both the impact of climate
risks on household poverty and the financing
needed to prevent increases in poverty from
climate shocks. These curves can inform policy
and institutional reforms as well as public and
private investments, both to support high-impact
climate action for adaptation and resilience and
to provide lessons for ongoing IDA (International
Development Association) projects. Evidence
shows that the timeliness of finance matters,
and this requires financial and operational
preparedness. Linking a package of crisis and

disaster risk financing solutions to programs that
protect the poor and vulnerable helps ensure
timely and predictable financing, in turn helping
beneficiaries cope with shocks, safeguarding
livelihoods, and ultimately building resilience.
The World Bank’s Poverty Global Department is
developing an app to implement the method set
out here. The app allows the user to easily and
quickly estimate the potential welfare impact of
different weather conditions, using harmonized
and geocoded household surveys in the Global
Monitoring Database (GMD) and weather data.
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