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This paper explores how climate risk information produced in the context of insurance-related activities
can support public climate adaptation planning. The central contribution is to outline how relevant cli-
mate risk information can translate into behaviour change, and the drivers and barriers that influence this
in Sub-Saharan Africa. The insurance industry has the potential to catalyse greater use of climate infor-
mation, either through existing insurance transactions or through capacity building and investment in
data sharing and collaboration. We investigate the interplay of climate risk information and insurance
processes from two angles: the use of climate risk data by those who provide insurance – with informa-
tion as an input to the underwriting process; and the catalyst role of insurance for governments to move
towards anticipatory climate risk management. We apply a multi-method approach, combining insights
from a survey of 40 insurance experts with key informant interviews and document analysis from three
complementary case studies: indemnity-based insurance of private assets in South Africa; parametric
sovereign risk pool in Malawi; and collaboration on risk analytics and risk management advice (no insur-
ance) in Tanzania. The analysis offers a new perspective on the catalyst role of insurance by focusing on
the ways in which political economy factors, particularly incentives and relationships, influence this pro-
cess. Overall, there appears to be clear scope for a dynamic interaction between insurers and govern-
ments where symbiotic use and generation of climate risk information can advance mutual goals.
However, that ambition faces many challenges that go beyond availability and suitability of data.
Limited trust, unclear risk ownership and/or lack of incentives are key barriers, even if there is risk aware-
ness and overall motivation to manage climate risks. The three cases show the importance of sustained
cross-sectoral collaboration and capacity building to increase awareness and utilization of insurance-
related climate risk information.
� 2022 The Authors. Published by Elsevier Ltd. This is an openaccess article under the CCBY license (http://

creativecommons.org/licenses/by/4.0/).
1. Introduction

Climate change is already negatively impacting life on earth and
a wide range of human activities. Nowhere is this more pro-
nounced than in Sub-Saharan Africa, where countries will experi-
ence some of the greatest exposure globally while having less
adaptive capacity compared with other parts of the world (IPCC,
2014). While global efforts to limit the causes of climate change
are essential, there is also an urgent need to enhance the adaptive
capacity to respond to current and future climate change risks in
these countries (IPCC, 2018). To achieve holistic climate risk man-
agement that combines immediate crisis responses with long-term
adaptation the right enabling factors are needed. These enabling
factors include a supportive policy environment, adequate funding,
political will, the technical capacity of decision-makers, buy-in
from key stakeholders and climate awareness (Pardoe et al.,
2018; Vincent et al., 2020).

Enabling factors for climate risk management are underpinned
by appropriate information on current and future climate risk. It
thus follows logically that accessible and useable information
should help improve outcomes of planning and policy (Clarke &
Dercon, 2016). In an urban context, climate information might
influence buildings and infrastructure, while in a rural context it
can inform the choice of crop and timing of planting. An under-
standing of likelihood and effect of impacts is the starting point
for strategic climate risk management and is therefore central to
national and local government planning, as well as to private
enterprise.
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The application of climate risk information1 to enable adapta-
tion to climate change is at the heart of what is commonly called ‘cli-
mate services’. Climate services are activities aimed at translating
climate risk information into customized products such as projec-
tions, trends, or economic analyses, and tailoring these for different
user communities and decision contests/making (Haigh et al., 2014;
Soares & Dessai, 2016; Vaughan & Dessai, 2014). The literature
points to a rising scientific understanding of climate risks and their
impact and a growing provision of climate services in a developing
country context (e.g., (Dinku et al., 2018; Singh et al., 2018;
Golding et al., 2017). However, data availability remains poor in
many parts of the world, and lack of climate risk information contin-
ues to be mentioned as a key barrier for real action on implementing
National Adaptation Plans (NAPs) and achieving the Sustainable
Development Goals (SDGs) (Goddard, 2016; Hewitt et al., 2017;
Hewitt et al., 2020).

Where climate data does exist, it tends to stay siloed within one
organization and often lacks comparability because of method-
ological challenges (Dinku, 2018). As a result, it is often not used
by those who make planning or policy decisions (Tall et al.,
2018; Wall et al., 2017). There are various reasons for the lack of
uptake of climate information. Some are technical, related to the
appropriateness of information, whilst others are related to politi-
cal economy and the structures which shape access to, and control
of, information (Carr et al., 2019; Goddard et al., 2010; Gumucio
et al., 2020; Kirchhoff et al., 2013; Lemos et al., 2012; Vincent
et al., 2016). Motivation and political will is also important.
Decision-makers often face the trade-off between short-term costs
and longer-term gains (Surminski & Tanner, 2016). There are also
limited obvious rewards for government officials to consult risk
information for planning purposes or to engage in anticipatory
action based on risk information. Moreover, risk information may
sometimes be seen as a hindrance – for example when risk models
indicate why certain parts of a city should not be developed due to
their risk exposure, or when risk data shows that a newly pur-
chased crop is likely to be unsuitable in future climate conditions.
As such, the use of climate risk information for decision-making is
not neutral but construed as a source of power, necessitating inter-
rogation of the politics of adaptation and climate risk management
(Eriksen et al., 2015; Tanner & Allouche, 2011).

One potential catalyst for the use of climate risk information for
wider decision-making planning and adaptation action is insur-
ance (Haile et al. 2020; Clarke and Dercon, 2016; Linnerooth-
Bayer et.al. 2018; Surminski et.al. 2016; Vincent et.al. 2018). This
financial instrument comes in different forms and shapes, such
as micro-level insurance products for farmers, property insurance
policies for homeowners, business insurance for companies, and
sovereign risk insurance as protection of public budgets. All of
these depend to some extent on availability and use of risk infor-
mation, particularly for the actuarial pricing of risks, for decisions
about coverage levels and terms, as well as for solvency consider-
ations to ensure that insurers can meet possible claims. Risk infor-
mation is therefore an essential ingredient to designing and
implementing insurance schemes. Importantly, climate risk infor-
mation and insurance have a dual relationship. Those who provide
insurance rely on risk information while they also generate new
information as part of the underwriting process which could be
of use to other stakeholders. Indeed, climate risk information gen-
erated for or by insurance could be used to encourage risk-based
planning and decision-making – either by those insured or by
1 We define climate risk information in this paper as weather and climate
information services (including forecasts, projections and advisories) that can help
decision makers to adapt to current and future risks associated with both slow-onset
climate impacts as well as increased variability, frequency and intensity of extreme
events.
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those who make decisions about risk creation and risk manage-
ment, including governments, planners, or individuals. As such,
some industry leaders are promoting their role as supporting ‘an
organizing framework for risk management that allows decision-
makers to compare the cost of different risk mitigation programs
and assess the economic and social trade-offs’ with the objective
of reducing risks through better planning (Moody et al., 2020). This
appears particularly relevant in the context of climate change,
which poses a threat to the sustainability of many risk transfer
products due to its influence on risks, implying a material interest
of insurers in sharing risk information to keep risk levels manage-
able and insurable (Surminski et al., 2016).

This paper explores how climate risk information produced in
the context of insurance- related activities can support public cli-
mate adaptation planning. We investigate the interplay of climate
risk information and insurance processes from two angles. First, we
look at the use of climate risk data by those who provide insurance
– with information as an input to the underwriting process. Sec-
ond, we look at the catalyst role of insurance for governments to
move towards anticipatory climate risk management, including
loss prevention and adaptation. We investigate this in developing
country contexts, which are characterized by low insurance pene-
tration and relatively low levels of government planning. Building
on the climate services literature, our analysis is focused on three
research aspects:

� Temporal: To what extent does the risk information also relate
to future risks, therefore increasing the ability to plan and
implement adaptation measures beyond short-term risk
management?

� Process: What are the drivers, enablers, and barriers in the data
translation process?

� Relationship: What role does the nature of the relationship
between decision-makers and insurers play, considering con-
texts that are product-focused and transactional, or advisory,
or a mix of both?

We apply a multi-method approach, combining insights from a
survey with case study data from South Africa, Malawi, and Tanza-
nia to test how the analytical thinking that emerges from the cli-
mate service literature can be applied to the insurance context.
We conclude with a discussion about the potential catalytic role
that insurance can play for the use of climate risk information.
The central contribution of this paper is to outline the conditions
under which climate risk information can translate from being rel-
evant to triggering a behaviour change, and to explore the drivers
and barriers that influence this process in the context of insurance-
related climate risk information in Sub-Saharan Africa.
2. The role of climate risk information and the insurance
context

There is an established need to bring science and policymakers
together around climate change planning, yet utilization of exist-
ing climate data for decision-making remains limited (Goddard
et al., 2010; Kirchhoff et al., 2013; Lemos et al., 2012; Moser and
Dilling, 2011; Vincent et al., 2016). In response, the development
of a full climate information system has been advanced by the
World Meteorological Organisation (WMO) and more recently by
the WMO’s Global Framework for Climate Services (GFCS) as well
as being taken up by a variety of international donors (Hewitt
et al., 2020; Trenberth, 2008). Improving the availability of climate
information requires recognition of data access and technical
capacity including that of National Meteorological and Hydrologi-
cal Services (Ziervogel & Zermoglio, 2009; Mahon et al., 2019).
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However, improving the utilisation of climate data for decision-
making is not merely about improving data quality or dissemina-
tion (Findlater et al., 2021). It also requires an understanding of
the decision contexts in which the information is intended to be
used, so that the resulting information can be decision-relevant
and useable (Jones et al., 2015; Taylor et al., 2021). Underlying this
is an understanding of the different ways knowledge is produced
and shared in the science-policy interface (Dilling & Lemos,
2011; Dilling et al., 2021). While availability of, and access to, cli-
mate risk information is important for this process, it also depends
on political economy factors. This includes trust in risk information
and incentives to internalize and act upon it, as well as the pro-
cesses through which ideas, power and resources are negotiated,
conceptualized, and implemented (Tanner & Allouche, 2011).

Several frameworks have attempted to conceptualise this cat-
alytic process, centring on involvement, translation and dissemina-
tion at the national level (Miles et al., 2006). Similarly, Cash et al.
develop a framework to translate climate information into a real-
life context that depends upon salience, credibility and legitimacy
(Cash et al., 2003). Prokopy et al. (2017) investigate how informa-
tion moves from ‘useful to useable’ by reflecting on a multi-year
project that sought to enhance the uptake of climate information
in the Midwestern United States via co-production with farmers.
Vincent et al. (Vincent et al., 2020) highlights the critical role of
the enabling environment in determining whether useful informa-
tion is being used.

Earlier studies show that interaction between stakeholders is
key, and that collaboration between scientists and others can
advance common goals and optimise data provision (Golding
et al., 2017; Haigh et al., 2014; Miles et al., 2006). However, this
also points to a common tension. This tension is the need to bal-
ance the provision of useful information with the need for scien-
tific robustness (Kalafatis et al., 2015; Kirchhoff et al., 2013),
which is often reinforced by lack of engagement between produc-
ers and consumers of data (Golding et al., 2017; Miles et al., 2006).
In addition, there is the challenge that where climate risk informa-
tion is used there may not be enough understanding of its purpose
and limitations. The growing awareness of climate and environ-
mental issues has led to a ‘‘climate intelligence arms race in finan-
cial markets” with many black-box solutions obscuring limitations,
purpose, and value of risk analytics (Keenan, 2019).

The rush for climate risk information has also occurred in the
insurance sector. Risk information is a fundamental part of the
insurance business-model, as products rely on risk information,
data, and insights from past events to develop hazard, exposure,
and vulnerability models to inform underwriting decisions. Coun-
tries with disaster and climate risk insurance markets have seen
the development of catastrophe modelling as one of the main tools
that insurers are using for underwriting purposes, and these have
rapidly developed in scope and granularity, in line with improved
earth observations and climate systems modelling capabilities.
However many companies, particularly smaller ones, rely on exter-
nal catastrophe models and have only very limited in-house mod-
elling capacities (Surminski, 2017).

As climate and environmental risk analytics have become com-
modities, the question about accessibility of data and sharing of
skills needed for understanding and utilizing this data is more
and more important. This includes when exploring the catalyst
function of data across sectors and applications. While the main
purpose of insurance-related risk information is to serve industry’s
understanding and pricing of risks, there is the possibility that the
use of insurance can instil a risk perspective into planning and
decision-making processes when shared with those responsible
for managing risks, particularly at government level (Clarke &
Dercon, 2016; Linnerooth et al., 2018; Surminski et al., 2016). In
this context, data generated or collected during the insurance pro-
3

cess can be of use to wider decision-making and climate risk
management.

During the process of designing and implementing insurance
schemes, a range of risk information including disaster and climate
risk data is collected or generated. The content of that climate risk
information is prima facie relevant to many other actors and can
play an important role in mitigating losses incurred (Surminski
et al., 2016). It can also help to transform the efficacy and impact
of disaster response by removing ambiguity about who owns the
risk, who needs to respond, and how it is financed (Clarke &
Dercon, 2016).

The insurance sector is claiming a role in advising society about
risk, urging its customers to manage risk to keep impacts and costs
of risks low. Companies such as Lloyds of London argue that ‘‘we
have to create a world in which it is unacceptable not to have
planned in advance” (Lloyds of London, 2017). This role expands
beyond the traditional view of risk transfer as a financial service,
where increased insurance uptake is considered an important
stimulus for fiscal resilience in the face of shocks (ILO, 2016;
Kunreuther, 2015) , and focuses on government planning and ex-
ante climate risk management supported by better risk informa-
tion. In other words, insurance becomes a ‘climate information sys-
tem’ and can be the source of data as well as incentivising others to
use it.

Observation models, datasets and forecasting tools are often
developed by or at the request of insurers, which could be more
widely used for social benefits beyond insurance, particularly with
regard to reducing current and future risks through risk-based
planning and decision-making (ACRI, 2017; The Geneva
Association, 2016). However, there are several challenges that
can hamper the flow of risk information during insurance pro-
cesses: not all information is open and freely available and there
is often lack of transparency due to the commercial sensitivity of
insurers’ internal processes. This is a well-known challenge in
existing insurance markets. Surminski (2017) lists the example of
data sharing initiatives from the insurance sector. However, she
also notes that data is often ‘‘not readily available and accessible
for risk modelling purposes owing to a number of factors, such
as restrictive national data policies, institutional ownership of data,
prohibitive costs for hardware and software, and a lack of staff who
understand the limits of models (computerized simulations of the
impact of catastrophes, combining statistical datasets with science,
technology and engineering knowledge)” (ibid., p. 13). Accessibility
and useability of this data is another challenge. While in some
countries the public dissemination of some data through online
platforms is available, such as in Germany through the ZUERS data-
set, ‘‘these approaches are often limited in their application, and it
remains unclear how and to what effect they are used in decision-
making.” (ibid., p. 13).

Overall, there are ongoing efforts to strengthen the open avail-
ability of scientific data to be used by the climate risk management
community. The greatest area of improvement so far has been on
computational processing power. There has been an increase in
the availability of supercomputing capabilities for hazard mod-
elling, such as the ESA Copernicus, a high-resolution satellite that
is publicly open.

The kind of data use for insurance purposes depends highly on
the type of insurance policy in question, that is, the type of risk
being covered. Property & Casualty type of insurance is increas-
ingly relying on technological smart devices to gather data
(WTW, 2018). This applies also for climate risk insurance, where
technologies to obtain hazard related data, such satellite images
(for hurricane cover for example), rain level (used for flood insur-
ance), soil moisture (key for drought insurance) and seismic activ-
ity (pillar of earthquake cover) are technologically developing fast
(UNDRR, 2019a,b).
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The use of this data can vary from pricing and underwriting,
when historical data is key, to risk calculation, new business devel-
opment, steering strategy and claims management when instanta-
neous data is needed. Data is particularly relevant in the context of
agricultural insurance, where usually three types of data are used:
weather station, satellite data and yield (GFDRR, 2013). Those can
be used for several key metrics, such as predictions of rainfall, soil
moisture and temperature oscillations. Although the first two are
the cheapest ones to implement, yield data offers the lowest base
risk and can capture crop perils that the other two ones cannot
(Ibarra and Skees, 2007).

Particularly in countries with no or nascent insurance markets
closing this data and analytics gap can be seen as an important
enabling condition for insurance market development. At the same
time, it can help to build risk management and planning capacity
prior to any product-focused transactional activities (Vivid,
2018). This argument is illustrated in Fig. 1 where collection of cli-
mate risk information forms the basis of further cross-sectoral
engagement, education, and capacity building, eventually create
the conditions for introduction of insurance products.

The strategy for the sequencing of interventions was originally
proposed for development partners contemplating investments in
climate resilience and insurance mechanisms. However, it could
also involve insurers in steps 1–3 as advisors and facilitators,
before moving to the transactional provision of insurance in step
4. In this context, steps 1–3 are investments in capacity building.
This can include the development of models, collection of data,
and engagement with prospective clients to identify risks and risk
management strategies. However, for private sector insurers this
can be a somewhat risky strategy, as product transactions (e.g.,
selling insurance policies) may never be achieved or may take very
long to materialize. Because of this, delivering these initial steps
often falls to development partners (e.g. multilateral development
banks), or it is supported by sector initiatives (e.g. the United
Nations Environment Programme Finance InitiativeUNEP FI, or Cli-
mateWise) rather than individual insurers.
Fig. 1. Sequencing of interventions to

4

What remains unclear is how this data is being utilized beyond
insurance. This has recently been investigated by the Risk Model-
ling Steering Group of the Insurance Development Forum. In its
report ’The Development Impact of Risk Analytics’ (Moody et.al.,
2020) the group makes the case for risk analytics to support gov-
ernment planning and climate risks management. This is an option
particularly in vulnerable countries where the absence of risk ana-
lytics can hamper risk understanding and risk-informed decisions.
One example of an initiative working to address this is the OASIS
loss modelling platform which aims to increase in-country risk
information capacity using catastrophe risk models and climate
analysis as the basis for new climate change adaptation mecha-
nisms, including but not limited to insurance (International Cli-
mate Initiative, 2021).

While most of the data sharing and risk modelling efforts
described above focus on current risks, the question about integrat-
ing climate trends and future risk levels presents a key temporal
challenge for those involved in insurance processes. Risk data col-
lected and analysed in the context of insurance tends to focus on
the insurance period - usually 12months or determinedbynext har-
vest seasons, with less focus on future risk trends (Surminski, 2017;
Botzen, 2013; Linnerooth et al., 2018). While recent developments
such as forecast based finance attempt to instil a more forward-
looking perspective, the norm is still verymuch framed around cur-
rent risks. For insurers, the drive for greater climate risk disclosure
(for example via the Financial Stability Board’s Task Force on
Climate-related Disclosure recommendations) might lead to a
greater incorporation of forward-looking risk information into
decision-processes – with regulators and investors growing con-
cernedabout sustainability of businessmodels in the light of climate
change.However, formost insurers this still presents technical chal-
lenges, particularly in developing countries, where the lack of risk
information about current and future conditions has been identified
as one of the key barriers to the development of insurance markets
(see for example (IDF, 2020). This highlights the role of climate data
and information as an input to insurance processes.
support insurance development.
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3. Analytical approach and evidence base

Building on the climate services literature, our analysis is based
on the hypothesis that insurance has the potential to be a catalyst
for greater use of climate information by relevant actors. It can do
this through existing insurance transactions (where products are
already available and customer relationships exist), or through
capacity building and investment in data sharing and engagement
with decision-makers (where products are lacking or are only
emerging, and little or no customer relationships exist) or a combi-
nation of both. This perspective brings together climate risk infor-
mation and the actors that produce, facilitate, and eventually use
it. For example, risk information can provide a picture or a narra-
tive for stakeholders to congregate around and to find solutions.
In this context, catalysis refers to an acceleration towards a desired
outcome or outcomes. Fostering improved outcomes via behaviour
change is the objective of a data-driven approach to development,
with the outcome being anticipatory planning and adaptation
action. The extent to which climate risk information can perform
such a catalysing role and move through this process depends on
a range of factors, including supply and demand for that informa-
tion: There is an opportunity for catalysis whenever an actor pro-
duces information that is relevant to another. In this view,
climate risk information can have a catalytic effect if it sufficiently
aligns supply and demand between producers and users, leading to
it being utilised for a specified purpose.

We employ a dynamic concept of the information process (Fig-
ure 2) to explore the production and use of climate risk informa-
tion. This highlights the potential for insurance to help catalyse
the use of climate risk information to create a more anticipatory
approach when dealing with climate risks. The process is centred
on a producer and a potential consumer of climate risk informa-
tion. However, importantly we note that insurers are also requiring
climate risk information for their own purposes as risk information
is a key ingredient to any insurance transaction.

This concept builds on the assumption that actors must work
together, reflexively, with the climate risk information and collab-
oratively refine it to ensure that the information can pass through
the stages as indicated in Figure 2. This process is dynamic and
complex, containing feedback loops. For example, a behaviour that
is changed based on any type of information could lead to a signif-
icant alteration in perception of general usefulness of that type of
Fig. 2. Stages in creating end-user-fr
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information. Alternatively, data being useable might lead actors to
identify other opportunities where data is relevant.

The concept outlined in Figure 2 distinguishes five different sta-
tuses of climate information based on the different stages of creat-
ing end-user-friendly climate risk information (Table 1).

We interrogate the characteristics of this process in the context
of three insurance-related case studies. The associated political
economy lens is applied to provide insight into the drivers, incen-
tives, barriers, and constraints to this process, and can lead to sug-
gested changes and inputs to facilitate progress. The end goal is to
have climate risk information that is intelligible and operable. This
then meets a demand and is readily taken up, leading to a beha-
viour change in response to the risk information. Such behaviour
changes can vary and might include moving the site for a bridge
to avoid risks of landslide or tidal surges; planning an irrigation
system that considers longer-term trends in river water levels; to
investing in agricultural innovation to make farmers more climate
resilient.

Our evidence (Table 2) is based on a variety of sources and
includes findings from a literature review, several years of field
interviews and close interactions with decision-makers in the
three case study countries enabled through a climate information
research project. The key informant interviews were undertaken
between June 2015 and May 2019, and an insurance survey was
conducted in April 2019. The insurance market data comes from
industry reports (Deloitte, Swiss Re) and from the Grantham
Research Institute Insurance Database (2012–2019). Qualitative
content analysis was conducted on interview notes and transcripts,
and quantitative analysis conducted on survey findings. In addi-
tion, secondary literature that provides insights from across differ-
ent insurance projects was reviewed to recognize the wider
context (Actionaid, 2017; CISONECC, 2016; Hirsch and Schäfer,
2017). Sections 4 and 5 present the findings from surveys, inter-
views, and the secondary literature analysis.
4. The insurance and case study context examined

Overall, the use of insurance across Africa is very low, particu-
larly for non-life risks. Penetration levels - premium volume as a
percentage of gross domestic product - are 1.08% in Malawi,
0.79% in Tanzania and 2.7% in South Africa, which is close to the
world average penetration rate of 2.8% (Swiss Re Sigma – 2013
iendly climate risk information.



Table 1
Definitions of the five stages of the risk information process.

Status of information Definition

Information is relevant Information is relevant when it refers to an
adaptation issue, problem, outcome or end use that
is identifiable.

Information produced
is useful

Information is useful when it responds to a user’s
need or demand.

Information is useable Information is useable when it is accessible to a
user who can incorporate it into decision
processes.

Information is taken up Information is taken-up when it is incorporated by
an end-user into a decision-making process. This
occurs when there is sufficient incentive and no
barrier to use such as lack of trust or limited
credibility of the information.

Information leads to
behaviour change

This final stage considers the action or decision
that is shaped by the risk information. An example
is a government acting on an early warning or
advice about harvest timing, another example is a
change to planning regulation based on flood risk
data.

Table 2
Evidence base for this study.

African
insurance
sector

Document analysis of industry reports. Market data from
Grantham Research Institute Insurance Database: 2012–
2019, to describe the landscape of insurance for natural
disasters and perils in Sub-Saharan Africa. This data has
been developed over many years, with the original
version compiled for ClimateWise (2012), and an update
for the United Kingdom’s Department for International
Development in 2016. In the database, each scheme is
defined by two key properties: (i) the transfer of risk away
from entities in low- or middle-income countries, and (ii)
the use of one or more ex ante risk transfer instruments.
For 2019 the database recorded 21 insurance schemes for
Sub-Saharan Africa (2012:8).
Survey of 30 insurance experts conducted across
attendees of the UNEP Finance Initiative (FI) Africa market
meeting in Lagos in April 2019. The UNEP-FI Principles for
Sustainable Insurance (PSI)- Africa initiative works with
domestic insurance companies, reinsurers, and brokers to
explore opportunities for innovation and transformation
of sustainability-focused insurance solutions. The second
PSI market event hosted in Africa took place at the end of
April 2019 in Lagos, Nigeria and was attended by around
60 representatives of African insurers, technical experts,
and donor organisations. The Survey responses were from
15 insurers underwriting business in Africa, 5 reinsurers
underwriting business in Africa, 2 insurance brokers
operating in Africa, 2 consultants advising insurance
projects in Africa, 1 academic researching insurance in
Africa, 3 international organizations involved in insurance
schemes in Africa, 2 NGOs involved in placing insurance in
Africa.
8 key informant interviews with representatives from the
insurance (4) and reinsurance (2) industry, development
organizations (1) and NGO (1) conducted at the UNEP
Finance Initiative (FI) Africa market meeting in Lagos in
April 2019.

Malawi Document analysis on climate information usage in
Malawi.
Key informant interviews with government staff and
international donors connected to the African Risk
Capacity (ARC) sovereign drought insurance scheme (16
interviews in total).

Tanzania Document analysis on climate information usage in
Tanzania.
Key informant interviews with participants in the City
Innovation Platform for African Infrastructure Risk and
Resilience (CIP AIRR) in Dar es Salaam (six interviews in
total).

South Africa Document analysis on climate information usage in South
Africa.
Key informant interviews with insurance staff members
and local government experts in South Africa (six
interviews in total).
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and 2018). Overall Africa remains the continent with the lowest
penetration level of around 0.8%, compared to Asia’s average of
1.8%, Europe at 2.7% and North America at 4.1% (Deloitte, 2019;
see also Swiss Re: Sigma Explorer, 2021).

Using the Grantham Research Institute database2 provides a
snapshot of the current use of disaster and climate risk insurance
across the continent, and shows 36 active schemes. Figure 3 shows
that these insurance applications spread from micro to macro level,
with the most common being micro insurance schemes that benefit
individuals, usually farmers. However, the reach (number of insured
or beneficiaries) of micro insurance schemes is more limited when
compared to sovereign risk schemes, which cover governments
and their budget. As a result, sovereign insurance potentially has a
wider impact on government activities and larger parts of the
population.

While traditional areas of insurance, such as motor or funeral
cover, are more widespread, products for climate–related hazards
are still relatively uncommon for private insurers, and many of
the pilots or products on offer now rely on significant support from
donors or government. Figure 4 shows the role of public and pri-
vate players in delivering the existing 36 insurance schemes across
Africa.

For Sub-Saharan Africa the database shows 21 disaster and cli-
mate risk insurance schemes (2019 data), compared to 8 in 2012,
with most of them (16) offering agricultural micro-insurance. All
these insurance schemes are framed in the context of current risks:
either through indemnity-based structures, where pay-outs occur
after a loss; or, as common in the context of agricultural insurance,
in form of parametric products that are linked to pre-definedmete-
orological events, such as number of days without rainfall. Overall,
the data suggests that the type of trigger seems to be shifting
towards parametric insurance types - with 18 of the 21 schemes
identified as parametric type and only three as indemnity-based
insurance types. However, there is likely to be some reporting bias
as the database only considers data that is publicly available and
might not include some indemnity-based property insurance is
available through the private market. It is therefore worth noting
that this is a snapshot based on publicly available data with a pos-
Fig. 3. Number of disaster and climate risk insurance schemes in Africa by type.
2 This analysis is based on an empirical assessment of schemes in Africa—based on

data from the Grantham Research Institute on Climate Change and the Environment’s
Disaster Risk Transfer Scheme Database (2012–2018). (formerly known as the Climate
Wise Compendium on Disaster Risk Transfer Schemes in emerging and developing
countries) http://www.lse.ac.uk/GranthamInstitute/evaluating-the-resilience-
impact-of-climate-insurance-erici/
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sible bias towards public or Public Private Partnership schemes, as
purely private insurance is often not featured publicly, with little
data about type, coverage, and penetration available.

http://www.lse.ac.uk/GranthamInstitute/evaluating-the-resilience-impact-of-climate-insurance-erici/
http://www.lse.ac.uk/GranthamInstitute/evaluating-the-resilience-impact-of-climate-insurance-erici/


Fig. 4. Number of disaster and climate risk insurance schemes in Africa and who
provides them.
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The type of risk information generated for insurance purposes
depends on hazard covered, design of insurance mechanism and
who the insured and the insurers are. In this paper we focus on
the insurer-government relationship, with government actors as
the potential end-users of insurance risk information, based on
the hypothesis that insurance can instil a risk perspective into
planning and decision-making processes, particularly at govern-
ment level (Clarke & Dercon, 2016).

Our case studies (Table 3) have been selected to illustrate three
different types of contexts and relationships: differentiating
between indemnity-based private market products for property
insurance (South Africa), advisory-service focused on infrastruc-
ture and property risks but without direct insurance transactions
(Tanzania), and a combination of product and advisory in the con-
text of parametric drought insurance linked to donor-funded data
and analytics provision (Malawi).

The South Africa example is of an existing insurance product
provided to private asset owners who have the capacity to act
and a city with an established planning system – factors that seem
conducive to the use of risk information. In the case study, a
Table 3
Overview of the cases.

Case study context Risk Details of ins

South Africa - municipal level: Vaal River
municipality; property insurance

Flood risk An existing in
located acros
based insura
officials to sh
to improve in
private mark
not subsidize
owners. The
government
Adopt a Mun
government.

Malawi – national level: Government participation
in the multi-country sovereign risk pool African
Risk Capacity (ARC) offering parametric drought
insurance

Drought risk The national
insurance thr
scheme. The
from the Afri
an effort by A
make climate
governments
technical ass
donor-funded
government
ARC. Governm
funded.

Tanzania – city level: Dar es Salaam, advisory
service focused on infrastructure and property
risks

Various
climate risks
to public infra-
structure

Insurers, bro
ClimateWise
African Infras
test this in D
government.
product desig
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domestic private insurer (Santam) shares flood risk information
with officials responsible for land use and planning in an area
where Santam is underwriting indemnity-based insurance for pri-
vate asset owners. Flooding is one of the key climate hazards to
which South Africa is exposed (Department of Environmental
Affairs, 2018). Whilst there are national level policies, implementa-
tion takes place at municipality level. Significant efforts have been
made to assess the nature of risk at local level in South Africa,
through initiatives such as the South African Risk and Vulnerability
Atlas (Mambo & Faccer, 2017) and the Green Book with its presen-
tation of municipal risk profiles (CSIR, 2019). In the case study,
insurer and city officials share risk information about current and
future risk to improve land-use and planning and secure insurabil-
ity of private assets. While the focus is on local level government,
the collaboration between insurer and municipality was triggered
by the ‘Business Adopt a Municipality’ initiative set up by the
national government.

In contrast, in Malawi and Tanzania the overall insurance cover-
age is minimal and the balance of barriers, incentives, and motiva-
tions for use of risk information appear more complex.
Furthermore, neither Malawi nor Tanzania has comparable institu-
tions nor the extent of established property insurance as in South
Africa. Nonetheless there has been sustained interest from the
international community and insurers in crop and livestock insur-
ance products.

The adaptation and development agendas are closely linked and
high priorities in both Malawi and Tanzania. Their vulnerability to
climate change impacts is acute and both countries have national
policy documents that stress this and the need for targeted inter-
vention in key sectors and vulnerable populations (GOM, 2013;
GOM, 2016; GOM, 2017; GOM, 2021, 2012; URT, 2011; URT,
2012a; URT. 2012b; URT, 2016). In Tanzania, floods and erratic
rainfall pose a risk to life, infrastructure and Tanzania’s economy
depends heavily on natural resource-based sectors like tourism
(mostly nature-based), agriculture and fisheries World Bank
(2018) Under the UNDP’s Climate Information for Resilient Devel-
urer/ end-user relationship End-user of risk information

surer (Santam) underwrites private assets
s the municipality through an indemnity-
nce product and engages with government
are risk data for government planning and
surer’s own risk knowledge. This is a
et solution, and the insurance premium is
d; purchase of cover is voluntary for asset
insurer’s collaboration with the municipal
was incentivised through the ‘Business
icipality initiative’ of the national

Municipality and district
governments, private asset owners
who are insured and live in the
municipality.

government purchases sovereign drought
ough the ARC pool, a parametric insurance
transaction is based on risk information
ca RiskView (ARV) tool, which represents
RC, and the international community, to
related information more useable for

. The capitalization of the pool, the
istance and modelling through ARV are
, participation is voluntary but subject to
submitting drought management plans to
ent insurance premium was donor-

National government line
ministries.

kers, and risk experts (represented by
) launch the City Innovation Platform for
tructure Risk and Resilience (CIP AIRR) and
ar es Salaam with officials from the city
No underlying insurance product or
n – focus on risk advise and analytics.

City authorities.
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opment in Africa project there is a target to increase national cov-
erage of the hydrometeorological network from 50% to 75% (UNDP,
2016) to strengthen the capacity for evidence-based decision-
making. Tanzanian institutions are relatively well set-up to
develop and deliver climate services, but at present the services
rendered are being under-sold to private actors. Improvements in
accuracy could lead to an opening-up of new markets. The City
Innovation Platform for African Infrastructure Risk and Resilience
(CIP AIRR) was developed by insurers, brokers, and risk experts
(represented by the international ClimateWise industry initiative)
and launched and tested in Dar es Salaam with officials from the
city government. The focus of the initiative was on improving risk
knowledge for public infrastructure development projects, without
a direct insurance transaction.

Malawi has a high degree of vulnerability to climate change as
its economy is dependent on rain-fed agricultural production dom-
inated by smallholder farming. Agriculture accounts for a third of
GDP and supports the livelihoods of two thirds of the population
World Bank (2018). Natural hazards, such as floods and droughts,
regularly disrupt food production and accessibility, leading to hun-
ger, malnutrition, and famine. Recognising the imperative for
information and early warning, several development partners have
invested in climate service provision in Malawi, especially regard-
ing weather data. At present, Malawi’s meteorological forecasts are
disseminated via radio, television, websites, emails, and text mes-
sages. Private weather agencies also provide meteorological infor-
mation so there is scope for private sector collaboration especially
regarding communication.

Malawi has had several experiences with sovereign insurance.
Between 2008 and 2011, Swiss Re provided Malawi drought insur-
ance. The premiums for the first 2 years were paid by the UK’s
Department for International Development (DFID), and then in
the 3rd year by the World Bank. The pay-out trigger was based
on a single index (the Malawi Maize Index), providing average con-
ditions across the country, and therefore disguising the existence
of droughts in parts (which is not uncommon because of Malawi
spanning a wide range of latitude). Malawi then joined the second
risk pool of ARC for sovereign drought insurance in 2015–16. ARC
comprises a specialised agency, which provides capacity building
and overseas contingency planning and implementation, and a
financial affiliate – ARC Insurance Company Ltd – which conducts
the commercial insurance functions of risk pooling and risk trans-
fer. ARC offers sovereign drought insurance to individual countries
upon payment of a premium, with the intention of rapid release of
Fig. 5. Use of data about current climate conditions
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funds for response, by using the diversity of weather risk across the
continent within the risk pool. An important feature is Africa Risk-
View (ARV) which is funded through donors to measure and quan-
tify disaster risk in the relevant region to provide modelling input
to ARC for insurance purposes, but also aims to be a financial early
warning tool, supporting government decision-makers with cost
estimates before and during a drought season (Linnerooth et al.
2018).

5. Findings

Our paper investigates the interplay of climate risk information
and insurance processes from two angles. The first is the use of cli-
mate risk data by those who provide insurance – with information
as an input to the underwriting process. The second is the catalyst
role of insurance for using climate risk data for government plan-
ning and decision-making. For both aspects the analysis reveals
insights across three dimensions: temporal, process, and
relationships.

5.1. Temporal considerations: Current or future climate risk
information?

The survey of insurers underlines that there is a clear distinc-
tion between use of data about current risk versus data about
future risks. 50% of respondents state that their company uses
meteorological data capturing historic trends and near-term fore-
casts for transactional purposes (i.e. underwriting) and 27% use it
for strategic planning (Figure 5). Lack of available data is the main
reason for non-use (21%), followed by costs (9%) and data consid-
ered as irrelevant (4%).

In contrast, future climate data including climate change sce-
narios and projections are only used by 26% for underwriting and
26% for strategic planning, with 36% responding that this type of
information is not available to them (Figure 6).

The lower application of data for future risks is not surprising,
given the traditional short-term underwriting periods that rely
on current risk information. However, overall both Figure 5 and fig-
ure 6 indicate that there are significant barriers facing the industry
in terms of using both current and future data and show that use of
risk information by insurers is not as widespread as often assumed.
One explanation might be the fact that not all companies who par-
ticipated in the survey are currently actively underwriting climate
risks. In the absence of existing insurance products, they might be
by insurers in Africa and reasons for non-use.



Fig. 6. Use of data about future climate change by insurers in Africa and reasons for non-use.
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involved in discussions as consultants and risk experts and use the
risk data in this context. This is also highlighted by a discussion of
insurers’ views on the role of insurance in supporting adaptation in
section 5.3.

In the three case studies, climate risk information predomi-
nantly focuses on current risks, but also offers an opportunity to
integrate with climate change projections and modelled future
risks trends. In the South African case study, the collaboration
between insurer and municipality leads to the production of geo-
graphic information system (GIS) data relating to current flood risk
along a major South African river. This is then used by the insurer
in the modelling of future flood risk and associated damages to pri-
vate property, which helps inform the municipality’s approach to
flood risk management and the insurer’s own strategy.

The Malawi case study focuses primarily on the ARV, which is a
technical product associated with the ARC sovereign insurance
programme developed by the United Nations World Food Pro-
gramme. It estimates crop losses and the impact on populations’
food security from past and future droughts for sub-Saharan Afri-
can countries. It also provides the weather index that is used as a
trigger for ARC products. ARV is designed as a platform and can,
according to ARC, use ‘‘climate change scenarios as an input in
order to evaluate the future impact of climate variability and
changes on critical issues such as food security and the overall per-
formance of an envisaged risk management system, such as ARC.”3

In the Tanzania case, the climate risk information introduced to
city governmental actors in Dar es Salaam during the collaboration
with insurers took the form of catastrophe risk models for planned
urban infrastructure projects. This offers planners and technical
specialists a greater understanding of how to factor both slow
and fast-onset climatic threats into city planning and individual
infrastructure projects, allowing a glimpse into the future. This
can show, for example, how individual buildings might be at risk
from flood or other hazards in the short-term and how rising
sea-levels or projected flooding might manifest in the longer-
term under climate change.

In summary, we note a difference in the perception of relevance
of climate risk information between current risk information for
underwriting and future risk information for planning and strat-
egy. While this is not surprising, it does raise the question of
how the influence of climate change and other risk drivers such
as urbanization and land-use are reflected in current risk assess-
ment and at what point those will be deemed material for the
underwriting processes.
9

5.2. Stages in creating end-user-friendly climate risk information in
the case studies

The results from our analysis of the information translation pro-
cess are summarised in Table 4, distilling empirical observations
about the data at different stages of the process and translation
between these from the three case studies. In addition, there are
several barriers and enablers which apply across the whole pro-
cess. Personnel can change at any time which can derail progress,
whilst unclear mandates and limited inter-sectoral collaboration
can also halt or delay the risk information process. Trust - within
organisations and between partners - is an important enabler, as
are clear mandates and risk ownership. Local power dynamics
must be understood and observed throughout, while fears of cor-
ruption can be a barrier. Furthermore, human and technical capac-
ity issues, especially relating to use of information technology and
risk finance, can prevent progress.

The following sections discuss the findings for each of the
stages.

5.2.1. From relevant to useful
In the South African case, the risk information shared was

directly relevant to the city officials and the insurer. By bringing
in private sector partners to improve the capacity and capability
of its staff, the municipality was able to generate new GIS data rel-
evant to the city’s decision-making tools. For the insurer, there was
the incentive of accessing risk information that is relevant to their
own underwriting as well as creating a collaborative relationship
with the municipality, and to support the future aim of selling
more insurance products in the city. The data is only indirectly rel-
evant to asset owners who will encounter this in the form of insur-
ance quotes and planning decisions from the municipality.

In Dar es Salaam one of the objectives of the workshop was to
demonstrate relevance of risk information to city governmental
administrators, but there appeared some initial misunderstandings
in terms of focus and approach. Participants in the CIP AIRR process
initially expecting a focus on insurance products or an insurance
sales pitch rather than a collaboration on data and risk informa-
tion. At the outset city officials expressed their reservations and
reported that insurance was ‘‘just an additional cost” that did not
help their work. Another barrier was limited risk and insurance lit-
eracy at the level of individual actors. As the workshop progressed
actors from different backgrounds worked together to develop
shared understandings of where and how risk information could



Table 4
The drivers and barriers in the insurance-related climate risk information process.

Transition between
levels

Barriers Enablers Main observations from the case studies

From Relevance to
Usefulness

No visible or immediate recognition of how
risk information matters to individuals or
institutions.
Low insurance literacy can lead to
misconceptions and wrong expectations
when engaging with insurers.

Insurance and financial literacy can
prompt actors to frame climate risk
information in terms of savings rather
than costs.
Risk awareness and experience with
using risk information.

In South Africa the insurance data responded to a
need of the municipality to improve risk
management and planning while also starting a data
-sharing process that supports the underwriting
efforts of the insurer and its longer-term strategic
aims.
In Dar es Salaam the CIP AIRR meeting overcame
negative perceptions of insurance and convinced city
governmental staff that collaboration could be
useful.
Data produced through ARC/ARV was relevant for
multiple national government ministries in Malawi,
but low understanding and challenges in identifying
and making connections with the appropriate actors.

From Usefulness to
Useability

Limited tailoring of data.
Incentives to focus on disaster response ex-
post rather than invest time and effort in
risk understanding and risk reduction.
Data protection regulation might restrict
use of data or personalization of data.
Private funding is often necessary to foster
data collection, but can hinder transparency
and open access to data

Actors have the space and resources
to proactively pursue innovative
options.
Climate risk information addresses
specific needs and is presented in
appropriate format to end-user.
Systems and technology must be
adequate and compatible across
insurer and end-user.
Technical ability to identify and
address gaps supports progress to
next level.

City governmental staff in Dar es Salaam have
competing priorities and no clear incentives for using
data.
Inter-Ministerial collaboration was disincentivized in
Malawi; different actors were protective of data ; and
little incentive for actors to seek improvements of
policies through better data.
The ARV model appears to have been inadequately
ground-truthed (tested in local context,
acknowledging local know-how and needs) prior to
use, making it less useable.
Information gaps and opportunities arising from
sharing data were clearly identified in the South
African example and formalised in the insurer-
municipality partnership to ensure useability of the
data.

From Useability to
Uptake

Policies, legislation, and regulation can be
cumbersome or temporally out of sync with
implementation practices.
Competition and secrecy leading to
mistrust.
Framing of risk reduction as a cost lessens
any political capital linked to uptake.

Adequate funding for technology and
data infrastructure including
licensing.
Transparency and close collaboration
between insurers and government
motivates and incentivises uptake.
Clear regulation of related insurance
and planning processes helps actors
to know when and what information
to take up.

Good useability and partnership approach enabled
uptake in the South Africa case.
Consistency in personnel is also central to uptake.
Technical issues, including access to internet and
software, prevented actors in Malawi from
incorporating useable data.
Donor-led processes, including the paying of
premiums, can lead to a lack of buy-in amongst end-
users and prevent uptake.
Limited trust and competition between national and
city governments undermined the uptake of data in
Dar es Salaam.

From Uptake to
Behaviour change

Climate risk information that is not
sufficiently reflective of end-user need and
demand can be taken-up but not lead to a
behaviour change.
Disconnect between those who take-up
information and those whose behaviour
determines risk levels.

Actor seniority key to empowered use
of information.
Clear feedback from climate risk
information to financial performance
incentivises action.

Data offered tangible benefited to both the insurer
and the municipality in South Africa, leading to
behaviour change. The improvements in
underwriting in turn incentivized behaviour change
in policy holders.
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contribute to planning and budgeting. Respondents agreed that the
CIP AIRR workshop saw climate risk information move from being
relevant to being useful in the minds of city governmental actors.
However, a shift in personnel after the local elections in 2017
meant that the understanding and trust that had been built previ-
ously was lost.

The Malawi case reiterates the importance of targeting those
who have ownership of the issue and demonstrate benefits of risk
information to them. While different ministries and agencies held
responsibility to address drought risk, there was limited under-
standing of which domestic actor should use climate risk informa-
tion from ARC. In addition, the reliance on donor funds for ARC and
ARV risk information may have created a disincentive. The key
informant interviews show a lack of clarity around which institu-
tional actors can benefit from climate risk information which
appears to have frustrated progress and lack of prioritization from
government. A donor representative argued that since the govern-
ment was not directly investing in the premium or the risk data,
there was limited incentive to ensure appropriate understanding
10
of the insurance product and the ARV software that triggered
pay-outs. Limited ad-hoc funds appear to undermine the structures
and institutions responsible for risk reduction, with coordination
exacerbated by rushed political decision-making.
5.2.2. From useful to useable
In the Dar es Salaam case it appears that, in principle, individual

technical staff at city level saw a possible use for the climate risk
information. Their time was often diverted, however, towards
completing other more immediate tasks including ex-post
responses to climate risk events. Until such actors have time and
space to think about ex-ante risk reduction there will remain a dis-
connect between the use of risk information and their information
requirements. A lack of clear incentives to apply the risk informa-
tion can be a key barrier. Addressing this would require collabora-
tion beyond the initial risk information sharing exercise and would
require sustained management and resources to support
applications.
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In Malawi, the ARV has been designed with government use in
mind but aligning this with incentive structures and interests
within different parts of government has proven challenging. The
poor uptake of the ARV can be traced back to two issues: disincen-
tivised inter-ministerial collaboration and limited awareness of
ARV information (Pardoe et al., 2020). A staff member from the
Ministry of Agriculture, Irrigation and Water Development stated
that ‘‘the ARC operational plan should be made public, but govern-
ment is not sharing, so no one knows about it”. A representative of
a multilateral donor added that, after the 2015–16 season, ‘‘there
were clearly problems with ARV because, although the customisa-
tion was meant to avoid the whole-country-treated-the-same
issue, it included the local variety of maize which no one plants,
and the model averaged out the drought, which was mainly in
January-February (core germination time) with a lot of rain in
March.” Indeed, the ex-post response to food shocks is an impor-
tant political tool at the highest level, further undermining pro-
gress towards risk reduction and ex-ante planning.

The South Africa example indicates the importance of active
collaboration and buy-in prior to the sharing of risk information,
including Memoranda of Understanding and clear governance
arrangements that provide a stable framework for the collabora-
tion. Data gaps in the planning and underwriting processes were
identified at the outset, creating a workable basis for developing
useful risk information to plug those gaps. Actors had a good
awareness of the direct and indirect benefits of the data to their
individual mandates. The South African case demonstrates that
useability can be a design-feature: municipalities and the insurer
brought their own decision-support tools into the collaboration
and ensured that risk information is formatted and packaged to
fit into those systems. This reflects that financial and performance
incentives can drive useability.

The need for more transparent and accessible data can be an
important enabling condition to close the current resilience gap
in countries where the insurance market is underdeveloped. The
more responsive a policy aims to be, such as some parametric cov-
ers, the more up to date and detailed the data must be. During
extreme events, for example, higher-resolution imagery is
required, what is usually easier to obtain with the private sector
support, for example when public data providers partner with
space agencies (UNDRR, 2019b). The nature of this partnership is
beneficial for both parties, as the public sector can stimulate the
sharing of information.

For accessible data, the government plays an important role, not
only in funding data that will be open for the public, but also in
guaranteeing an enabling environment in terms of legislation and
incentives for the provision of open data. However, what happens
frequently is that private data providers release a previous version
of their data for free, keeping the most recent set privately
(UNDRR, 2019a). Another challenge can arise when data is not pub-
licly available but part of commercial offerings, for example in the
context of developing new indices for parametric products, such as
insurers using the VanderSat database to develop a Soil Moisture
Deficit Index for parametric crop insurance to farmers (Swiss Re,
2020), or the World Bank incentivising micro-finance providers,
insurers, banks to use specific satellite services to build low-cost
accurate credit scores for farmers (World Bank, 2021). In this case
acquiring the ready-to-use service can largely decrease transition
costs of managing complex data in house for those providers, but
it raises questions about transparency and scrutiny of the underly-
ing data, which is often not publicly available.

5.2.3. From useable to uptake
Sustained collaboration between individuals can lead to shared

production and uptake of climate risk information. Useable infor-
mation is thus more likely to be taken-up when collaboration
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builds mutual understanding and commensurability between
organisations rather than actors, especially those linked to the
political cycle. The capacity building and sensitisation with city
government representatives during the CIP AIRR workshop in Tan-
zania was hampered by change in personal and political priorities
during election processes. Furthermore, the technical capacity of
those targeting the appropriate level of seniority and experience
is also relevant.

There were few technical issues in Dar es Salaam. Informants
reported that the technical requirements to use the climate risk
information ‘‘is not especially onerous”, reflecting high capacity
among municipal workers. While the CIP AIRR process brought
together insurers, the NGO ICLEI-Local Governments for Sustain-
ability and municipal workers, there was an inherently strained
trust between municipal and national government. This national-
municipal disjuncture was considered an impediment to municipal
employees having either the time or the resources to do activities
outside of the core requirements of their roles, particularly those
considered adding expense.

Lack of experience with risk information can also hinder uptake.
In Malawi, ARV risk information was considered in the context of
sovereign risk insurance. Our key informant interviews show that
tensions between the World Bank, WFP and various Malawi agen-
cies culminated in a poorly calibrated cover. The Government of
Malawi did not adequately invest in the process technically. Poor
understanding of the trigger mechanism then led to frustration
and anger when the pay-out did not come in 2016-17. Challenges
with the underlying product impacted trust and uptake of risk
information for other purposes.

In the South African case, both the insurer and the municipality
took up climate risk information, having each established the value
of data for their own individual purposes. As such both sides were
driven by different incentives but worked together to understand
their respective data-gaps, seeking out the climate risk information
that each could offer. Enhanced GIS capacity in the municipality
improved the insurance companies modelling output, which in
turn was shared with the municipality and used for planning
purposes.
5.2.4. From uptake to behaviour change
In Malawi and Tanzania this stage was not reached as the data

was never fully taken-up by those who could change drought risk
management processes or infrastructure investment plans.

In South Africa the municipality and the insurer both saw
value in risk information for influencing their own behaviour
and that of others, mainly asset owners and developers. The
municipality used this risk information to undertake more proac-
tive planning in terms of new building permissions, requiring
consideration of risk and resilience during the planning process.
The insurer used newly gained risk information to reflect on risk
in its underwriting process, passing on savings to low risk policy-
holders whilst increasing costs to high risk asset holders and
incentivising others to address their risk exposure ex ante to
reduce their insurance costs. The interviews indicate that these
behaviour changes occurred, but evidence remains anecdotal
and is not tracked over time – e.g., the municipality might disre-
gard the information if pressure to accelerate development
increases. Similarly, the options to act among asset owners are
relatively limited and contingent on socioeconomic status. For
example, people could move expensive assets such as boats away
from the river during expected bad weather and look to purchase
more expensive cover for immovable assets such as boat-houses –
but these options tend to be only available for a small group of
wealthy asset owners rather than to the wider population at risk
of flooding.
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5.3. The relationship between insurers and those at risk: Product
transaction or risk advisory?

The final aspect of our analysis considers the nature of the rela-
tionship between insurers and those at risk and what implications
this might have for the catalyst role. Overall, this relationship can
take different forms. It can be based on contractual transactions, on
broader risk management collaboration, or on a combination of the
two. When asked about what role insurers see for insurance com-
panies in supporting climate change adaptation in Africa, the dom-
inant roles expressed reveal a focus on risk communication and
risk management advice: ‘risk awareness’ (mentioned by 19 partic-
ipants), ‘ risk management’ (17), ‘engagement with clients and gov-
ernment’(13), ‘data analysis’(9) and ‘public outreach’ (6) are the
top categories identified. In contrast, insurers seem to see less
potential through their product-based transactional activities, as
low responses on ‘closing the protection gap’(4), ‘product innova-
tion’(2), and ‘recovery’(2).

These results are not surprising given the low insurance pene-
tration rates across Africa which means that there are currently
not many products or underwriting relationships that could be uti-
lised for adaptation. It also aligns with the recognition of existing
barriers to insurance across many countries and customer seg-
ments (Linnerooth et al., 2018; Hillier, 2018). At the same time,
the responses underline the potential for risk advice and informa-
tion to help pave the way for future risk transfer transactions. This
line of argument follows the view that the protection gap that
exists in the developing world is a symptom of wider disaster risk
reduction issues. Closing it will only work if at the same time adap-
tation and resilience gaps as well as risk information gaps are
addressed (UNISDR, 2013; Panda and Surminski, 2020).

The case studies show that the catalyst role of insurance is pos-
sible in either a transactional or risk advisory relationship, or in a
mix of both:

5.3.1. Indemnity based insurance cover
In the South African example, the insurer Santam and local

authorities collaborate without having a direct insurer-customer
relationship. That direct relationship exists between Santam and
private asset owners in the Vaal River area, who take out
indemnity-based property insurance. Success seems to be driven
by three main factors: 1) willingness of the insurer to invest time
in this process; 2) the municipality identifying a clear benefit from
sharing risk data with the insurer; and 3) asset owners having
financial options to take risk reduction action and see this
rewarded through lower premiums. In this example the different
partners have common monetary incentives and see the value
added of sharing information in the context of an already existing
insurance transaction. This leads to collaboration, and eventually
to use of risk information: by Santam to improve its underwriting
process and incentivise its customers to reduce their risks, and by
the city to factor this information into planning decisions, which
can be expected to help reduce future risks. The results appear to
indicate a capacity and willingness to use the risk information
and to change behaviour accordingly. However, the political econ-
omy could easily derail this, for example should there be a push
back from elected officials out of concern about lost tax revenue
due to planning restrictions; or if asset owners decide to not insure
at all or move to a different insurer.

5.3.2. Parametric insurance cover
The Malawi case shows a direct customer relationship for para-

metric sovereign risk between the national government and ARC,
with ARV providing data and risk information, including in the
context of trigger points for the insurance product, which offers
pay-outs in case of drought. Here, trust and use of information also
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depend on experience and understanding of the technical nature of
the parametric insurance instrument: if that works well then there
is a greater chance for using the risk information more broadly. Our
analysis shows a degree of disconnect between a product-focused
‘transactional’ relationship (Ministry of Finance) and those min-
istries involved in adaptation and risk management who are not
directly linked to or in some cases not even aware of the insurance
transaction. Furthermore, the Malawi case shows that the transac-
tional insurance context can also hamper the wider use of risk
information if there are misunderstandings, as highlighted by the
trigger point controversy in Malawi. This is also relevant in a more
general agriculture insurance context, as a study by the Interna-
tional Association of Insurance Supervisors (IAIS, 2017) found:
‘‘The distribution and intake of agricultural insurance associated
with climate information faces difficulties that hamper its broader
dissemination. Challenges such as small farmer’s low understand-
ing and demand for insurance, high transaction costs for running
the schemes and scarcity of reliable data for parametric purposes
can drive claims up and restrict the success of those insurance pro-
grammes. The high reliance on data for both operating the product
and serving as an information system is a barrier to be passed by
the insurance industry” (IAIS, 2017).
5.3.3. Risk advice
In the Tanzania case the industry consortium and city officials

interacted in the context of risk advice without a direct customer
relationship, although there was a preconception on the side of
government participants that the interaction with insurers was
ultimately aimed at developing insurance products against dam-
ages to public assets. Transparency about aim and objective are
essential, but trust and mutual understanding are not easily estab-
lished and require longer-term commitment and collaboration.
This is a significant investment of time and effort for both sides,
with uncertain benefits, particularly if undertaken as a pilot or
one-off exercise and not embedded into a long-term plan with
solid political and industry support.
6. Concluding discussion: The catalyst effect of insurance?

In this study we have explored how climate risk information
emanating from insurance processes can support a move towards
anticipatory climate risk management, which includes loss preven-
tion and adaptation to climate change. Our analysis offers a new
perspective on the catalyst role of insurance by focusing on the
underpinning political economy factors, particularly incentives
and relationships, which influence this process. An important
aspect underpinned by the analysis is the challenge around open
data accessibility and sharing.

Several of the findings are distinctively shaped by the specific
circumstances in each of the cases investigated, and this study is
therefore not exhaustive nor representative of the entire range of
insurance products and audiences that have emerged across devel-
oping countries. For example, we have not considered the case of
agricultural micro-insurance and the potential influence on farmer
behaviour. However, our case-study specific findings are confirmed
by recent investigations, such as the work on insurance risk analyt-
ics in developing countries (IDF, 2020) or UNEP FI’s collaboration
between local insurers and city officials in Lagos, Nigeria (Fi, 2019).

Overall, there appears to be a clear scope for a dynamic interac-
tion between insurers and other actors such as governments, plan-
ners, property developers, investors, farmers, or individuals where
symbiotic use and generation of climate risk information can
advance mutual goals. In an urban context this might influence
building practices and infrastructure planning, while in an agricul-
tural context this might influence the choice of crop and timing of
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planting. However, that ambition can face many challenges that go
beyond availability and suitability of data. These include:
6.1. Technical capacity

All three cases show the importance of sustained collaboration
across sectors and capacity building to increase awareness of the
role of insurance-related climate risk information and its potential
benefits and uses. This includes technical capacity. The municipal-
ity in the South African case had the staff, hardware, and software
to operate GIS technology to utilise risk information in their plan-
ning, but this is not the norm. Investing in this capacity building
would be an important first step towards scaling up of the South
African case. However, providing training and technical resources
can also be challenging, even when done in the context of an insur-
ance transaction, as seen in the Malawi case. Difficulties around
the users’ understanding of the ARV software for the trigger valida-
tion became a barrier for using the risk information for other pur-
poses. This resonates with observations in other, long-established
insurance markets, where often lack of trust, concern about insur-
ance price implications or regulatory constraints prevent effective
risk information sharing (Surminski, 2017). In addition, as the
Malawi case shows, there is usually a disconnect in terms of
departments responsible for data in insurance context (Ministry
of Finance) and those departments that might use the data for
other risk management purposes, such as the Ministry of Agricul-
ture, Irrigation and Water Development.
6.2. Role of policies and regulations

Policies, regulation and legislation can either constrain or
empower institutional political economy contexts. In the South
Africa case the link to an existing insurance product may not have
been sufficient motivation for the insurer to collaborate with the
local authorities: Santam’s motivation to engage was also incen-
tivised by the national government. In South Africa, the govern-
ment reached out to the private sector with a Business Adopt a
Municipality initiative4 which provided the opportunity for Santam
to formally showcase its efforts in this area. This was also in part dri-
ven by Santam’s response to the Black Economic Empowerment
drive in South Africa post the 1994 transition to democracy. To con-
tribute to transformation, the company created an Empowerment
Trust which funds stakeholder engagement activities and which is
supplemented by expert time, project management, data and corpo-
rate social investment funds through the company.

Cumbersome or unclear regulations and policies can also ham-
per use of risk information. In Dar es Salaam, for example, city
planners reported frustration about not being able to move in time
for influencing new building projects. For example, in instances
where building is planned in a high risk area such as a floodplain,
works might be completed before the correct regulatory processes
can be enforced. This experience is not limited to a developing
country context, as numerous examples of inefficient planning sys-
tems show, for example in flood contexts (Golnaraghi et.al. 2020).

On the other hand, existing regulation also presents civil ser-
vants in both Malawi and Dar es Salaam with opportunities. If
urban building codes or national resilience strategies would con-
tain a strong risk reduction rationale it could empower domestic
actors to pursue ex-ante risk reduction even in instances where
this incurs a short-term cost for the government. Similarly, this
could bring opportunities for insurers as documented during key
informant interviews in South Africa. Altering the regulatory con-
4 http://www.durban.gov.za/resource_centre/new2/documents/index_baam_
z_fold_leaflet.pdf
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text to include a mandate for risk reduction could lead to insurers
and other potential sources of risk advisory being involved in the
planning process, leading to cost-savings in the medium-term.
For example, Santam’s underwriting subsidiaries Emerald (prop-
erty) and Mirabilis (engineering) could provide risk advisory to
municipal planners during the initial stages of a project. Emerald
has a wealth of risk information and risk event experience and
can assess projects to advise how to build to reduce risk that will
reduce subsequent premium costs and further re-insurance costs.
At present, insurers are consulted at the end of the process and
write a policy based on the planning, rendering their input mini-
mal. This remains a challenge across established markets, as for
example studies of the flood insurance system in Ireland and in
the US show (Surminski, 2017; Golnaraghi et.al., 2020).

6.3. Targeting the right actors and clear risk ownership

A key consideration when building technical capacity is target-
ing the correct actors who can make decisions and have the agency
to alter processes. Without due consideration of this, even relevant,
useful, and useable climate risk information is unlikely to lead to
behaviour change. Activities such as the CIP AIRR workshop can
lead to the recognition of the usefulness of climate risk informa-
tion, but the political cycle can easily undo this progress for exam-
ple if there is a shift in personnel within the government agencies
involved. To mitigate this, interventions should focus on develop-
ing an institutional appreciation of the relevance of such informa-
tion, for example by targeting individuals with a skill or function
that is removed from the election cycle, such as engineers or GIS
specialists. Staff changes within private sector partners or NGOs
can also have a similar disruptive influence.

Political economy challenges tend to be greater when dealing
with ‘official’ counterparts in government, and there are already
known challenges of policy coherence around risk reduction, and
often unclear roles and responsibilities (England et al. 2018). Both
the Dar es Salaam (city administration) and Malawi (national gov-
ernment) cases show existing mandates for the actors targeted, but
limited or unclear risk ownership and lack of incentives to act in
advance to reduce risk and increase preparedness.

6.4. Incentive structures

While economically sensible, anticipatory interventions often
bring little political gain, at least compared to the usually more vis-
ible support roles that elected officials can play during or after a
crisis. In addition, insurance schemes might reduce the incentive
to take anticipatory action, as having insurance creates a sense of
security that can lead to inaction. That can be reinforced when
insurance is subsidized, as shown by (Greatrex et al., 2015), which
can lead to lack of interest in understanding how the insurance
mechanisms operate and how risk could be reduced. Similarly,
donor support (through premium subsidies or in other forms)
might be necessary to kick-start insurance pilots and generate
uptake. But this can also discourage officials’ interest in under-
standing the complexities of insurance solutions. For example,
donors often subsidise the premium in early years to encourage
uptake but, in so doing, can reduce the need for participants to
fully understand the process.

There is a possibility that heavy reliance on development coop-
eration also acts as a disincentive to recognize the relevance of cli-
mate risk information for internal decision-making. For example,
infrastructure planning is heavily influenced by a range of actors,
including foreign investors or donors, limiting the degree of own-
ership and relevance shown by those officials at the city level. Fur-
thermore, the Tanzanian national government retains a large
degree of control over budgets and urban planning, which limits

http://www.durban.gov.za/resource_centre/new2/documents/index_baam_z_fold_leaflet.pdf
http://www.durban.gov.za/resource_centre/new2/documents/index_baam_z_fold_leaflet.pdf
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the decision-making power of the city administration. However,
the risk faced from climate risks and the potential damage and dis-
ruption is expected to directly impact the city’s finances. This high-
lights several challenges across governance scales and those
working in insurance and climate risk management need to under-
stand and embrace this existing landscape.

The issue of cross-scalar governance is challenging even in
developed markets, where unclear risk ownership, roles and
responsibilities and use of insurance across local and national
scales has been identified as a key issue in managing flood risk,
as shown by a recent report from the Geneva Association
(Golnaraghi et.al. 2020) Another example comes from the Philip-
pines, which has a comparatively well-developed climate and dis-
aster risk management governance system spanning across
national, regional and city scales and is now piloting insurance
pool solutions for cities (with the Asian Development Bank) and
for regions (with the World Bank), while also developing insurance
solutions at micro-and community level (Surminski et al., 2019).
These complex governance and decision-structures can also limit
the opportunities for risk owners to take-up climate risk informa-
tion emanating from insurance and related processes if planning
and operation of infrastructure sit with different actors. This
appears to be the case with Dar es Salaam’s Bus Rapid Transport
system, funded through multilateral development banks, and sup-
ported as a large-scale, highly visible project by the National
Government, whilst key informant interviews suggested that cli-
mate information was not considered, and that less expensive
and more effective options might have been available.

Appropriate incentive structures are essential for the transla-
tion process of climate risk information. This applies to both insur-
ers and governments, particularly in the context of climate change
and risk information about future risks: The motivation to invest in
and consider future information tends to be low on both sides. It is
therefore important to not simply assume that insurers themselves
use future risk information for strategic planning. Indeed, there is
often a disconnect between local risk, local insurer, and global rein-
surer - where risk analytics conducted by reinsurers are more
advanced than at the local level, but incentives to engage with
those who can change risk levels through government planning
and adaptation are stronger at the local level.

6.5. Transparency and accessibility of risk information

Additionally, the perceived public good nature of risk informa-
tion about current and future risks can clash with the standard
insurance business model that uses risk information as a key com-
modity on which companies compete. Companies invest in risk
models and analytics to gain a competitive advantage – and there-
fore sharing and collaborating with other users can be considered a
risk for an insurer, with unclear commercial benefits. Similarly,
data providers have an interest in maintaining ownership of the
raw data. Overall, publicly funded data is expected to be open to
all but with privately raised data it might be reasonable to keep
some information confidential. However, to support further knowl-
edge development and to foster a better understanding of data it is
important that private sector companies and public–private part-
nerships who specialize in data collection and usage do not shy
away from collaboration and engagement with the science com-
munity. For example making data samples rather than whole data
sets available to academics would not threaten any commercial
advantages but enable scientific scrutiny and ultimately lead to
improved data products. This appears particularly important in
the context of climate science, where academic research is driving
innovation, but where a disconnect between data firms, scientists
and users hampers progress (see for example (Swart, 2019;
Crawford et al., 2018; Stainforth & Calel, 2020).
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To support the catalyst function for climate risk information, it
is also important that insurers compete only on know-how and
strategy, and not on data provision and information access. This
is one of the reasons why mutual insurance models, built on joint
risk ownership, might be more aligned with the catalyst function
for climate risk information than other forms of insurance, as
recently highlighted in a study by the Cambridge Institute for Sus-
tainability Leadership (Cambridge Institute for Sustainability
Leadership, 2019). ARC, which is based on a type of mutual pool,
has several structures in place to foster this risk ownership. How-
ever, as seen in the Malawi case, utilizing this for adaptive beha-
viour and change in government planning depends on a range of
factors. Recent experience with ARC in Madagascar in the context
of cyclone insurance appears to signal a more successful utilization
of risk information. The work ARC completed with the government,
modelling the country’s exposure to tropical cyclones, enabled the
government to understand future cyclonic impacts. This facilitated
better preparedness, including reducing property damage risks and
increasing emergency services readiness. This demonstrates the
risk knowledge that is generated by insurance is an added value
that can support governments and others.

This also underpins the importance of collaboration across dif-
ferent insurers to demonstrate the value of climate risk informa-
tion for climate resilience. The Dar es Salaam case study alludes
to this as it was driven by the industry initiative ClimateWise, rep-
resenting several insurers, reinsurers, and others. Similarly, IDF’s
Risk Modelling Steering Group presented a ‘‘call to action for public
and private collaboration” to improve the quality and use of risk
information, including across the industry and with non-industry
partners (IDF, 2020). And Surminski (2017) shows several exam-
ples where insurers have collaborated on risk information, includ-
ing in Austria and Germany. Extending this to collaboration with
government presents its own challenges, as shown in all three case
studies. However, there are now a growing number of new initia-
tives testing this across government scales: One recent example
of a collaborative approach between the insurance sector and local
government is an agreement formed between leading Nigerian
insurers and local government to explore the development of a
‘city sustainable insurance roadmap’ in Lagos focussing on collab-
orative action to improve understanding of risks (Fi, 2019).

These challenges highlight why cross-sectoral collaboration is
so important for realizing the wider benefits of climate risk infor-
mation for development and planning. This is at the core of the tri-
ple resilience dividend concept, which considers activities in risk
information sharing as investments not as costs (Weingartner
et al., 2017) One example was raised in the Dar es Salaam case
study. Here insurers and modellers have the know-how and cli-
mate risk information that can improve understanding of urban
flooding, which could support the case for up-stream afforestation
as one simple solution that might be attractive to governments.
This could be framed as a low-skilled job creation activity rather
than a cost, with risk reduction, social and wider environmental
benefits. Recognising and capitalising on these opportunities
would further enable insurance, government, and development
partners to catalyse the use of climate risk information to support
greater climate adaptation and to look at solutions systemically
and holistically. However, this needs to be part of ongoing capacity
building efforts – both for governments and the insurance sector –
without which a successful navigation through the climate risk
translation process seems unlikely.
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