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SYNTHESIS ARTICLE

Parametric loss and damage insurance schemes as a means to enhance
climate change resilience in developing countries
Morten Broberg

Faculty of Law, University of Copenhagen, Copenhagen, Denmark

ABSTRACT
Article 8 of the 2015 Paris Agreement calls on the parties to cooperate to address ‘loss
and damage’ associated with the adverse effects of climate change. Insurance is one
of the solutions that the provision points to in this respect. This paper examines
whether so-called parametric risk pooling may provide a useful tool to this end by
examining lessons from three multi-country parametric risk pooling schemes. The
examination shows that parametric risk pooling schemes require careful design in
order to work optimally and that even then, they do not represent a miracle
solution. In particular, the paper points out that the three schemes only provide a
limited response in the period directly after a devastating hazard has struck.
Therefore, the ensuing support required must come from other sources. The paper
concludes that parametric risk pooling may provide a valuable tool for addressing
loss and damage, but must be complemented by a range of other tools to
comprehensively address the loss and damage challenges posed by climate change.

Key policy insights
. Parametric insurance schemes can provide a useful tool to respond to natural

hazards caused by climate change in developing countries.
. Parametric insurance schemes require careful design and only provide interim

coverage between the time when a natural hazard occurs and when classic
humanitarian aid arrives.

. Due to continued financial limitations on the part of the insurance-takers,
parametric insurance in developing countries is dependent upon donor assistance.
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1. Background

In December 2015, representatives from 196 countries came together in Paris at the 21st UN Climate Change
Conference of the Parties (COP 21) to negotiate a legally binding text on combating climate change within
the United Nations Framework Convention on Climate Change (UNFCCC). During the negotiations leading up
to this Paris Agreement, one of the key challenges concerned the notion of ‘loss and damage’; an explicit rec-
ognition of this notion could be interpreted to mean that the developed countries were legally obligated to
cover losses endured by vulnerable developing countries as a consequence of climate change.

The resulting Article 8 of the Paris Agreement unambiguously recognizes ‘the importance of averting, mini-
mizing and addressing loss and damage associated with the adverse effects of climate change’. However, in the
Paris Agreement’s adopting decision (decision 1/CP.21), the parties also explicitly agreed ‘that Article 8… does
not involve or provide a basis for any liability or compensation’ (UNFCCC, 2016).

Even if Article 8 does not establish a legal basis for liability or compensation, it is not an empty provision.
Rather, Article 8.3 lays down that the parties to the Paris Agreement ‘should enhance understanding, action
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and support, including through the Warsaw International Mechanism, as appropriate, on a cooperative and facil-
itative basis with respect to loss and damage associated with the adverse effects of climate change’, and Article
8.4 provides a non-exhaustive list of eight areas where such ‘cooperation and facilitation’ could take place. The
sixth area cited is ‘Risk insurance facilities, climate risk pooling and other insurance solutions’ (UNFCCC, 2016).

The objective of this paper is to consider the possibility of using so-called parametric insurance to address
‘loss and damage’ as set out in the Paris Agreement. It essentially asks whether parametric insurance may
provide a useful tool in this respect. To answer this question, we shall not only consider risk pooling in
general terms, but shall also examine the workings of three existing natural hazards1 multi-country para-
metric risk pooling schemes operating in developing countries:2 the Caribbean Catastrophe Risk Insurance
Facility (CCRIF), the African Risk Capacity (ARC), and the Pacific Catastrophe Risk Assessment and Financing
Initiative (PCRAFI).3 In what follows, we shall first briefly consider the advantages of risk pooling in general
and parametric insurance in particular (section 2) as well as the history behind ‘insurance’ being listed as
one of the tools for addressing loss and damage (section 3). Subsequently, we look into the workings of
the three aforementioned parametric risk pooling schemes (section 4) before assessing the pros and cons
of each (section 5). Finally, we give our view on whether parametric risk pooling should be considered by
donors in developed countries as a useful tool when promoting resilience against climate change in devel-
oping countries (section 6).

2. Advantages of parametric insurance

2.1. Risk pooling

Risk pooling is the principal method employed in modern insurance because it entails ‘insurance takers’ transfer-
ring the risk of some negative future occurrence to a joint pool. Said occurrence must be unforeseen, infrequent
and its consequencesmust be appreciable (if the riskmaterializes). For the individual or businesswhoprocures the
insurance, the risk’s materialization has the potential to be devastating, so by transferring the risk (against
payment of a premium) they convert an unpredictable high-stakes risk into a predictable annual premium and
thus protect themselves. For the provider of risk insurance, however, the situation is rather different. The insurance
provider relies on the ‘law of averages’ (or the ‘law of large numbers’) according to which the average of a large
number of independent, identically distributed, random variables tends to fall close to an expected value. There-
fore, by addingmore risks to an insurance pool, the insurance provider can expect a reduction in variation around
the expected value for the average loss per insurance taker. It follows that an increase in the number of insurance
takers will reduce the probability that a risk pool will fail. Moreover, by taking on the combined risk of a substantial
number of future occurrences, the risks will be neither unforeseen nor infrequent for the insurance provider. On
the contrary, by pooling the risks, it becomes possible (to some extent) to calculate the number that will actualize,
the frequency with which this will happen and the consequences of the realized risks. This allows the insurance
provider to calculate premiums so that they cover the expected costs and generate a profit.

In addition, by pooling country-specific catastrophe risk insurance policies and placing them on the inter-
national reinsurance market as a single portfolio, the risk pool member countries can take advantage of regional
risk diversification benefits and economies of scale, thereby making it possible to achieve a significant reduction
in their premium (World Bank, 2016).4

In developing countries, losses caused by natural hazards such as droughts, floods or hurricanes have tra-
ditionally been borne by local populations and governments whilst international organizations, such as the
United Nations’ World Food Programme (WFP), have acted as de facto last resort insurers (Syroka & Wilcox,
2006). International organizations and humanitarian NGOs essentially aim to address a portfolio of risks that
are almost certain to occur; the uncertainty is not whether the risk will materialize, but crucially when, where
and at what magnitude. These organizations rely on uncertain funding flows from donors and are faced with
the additional challenge that the overall global need for funding is growing (United Nations General Assembly,
2018). It is important to add that national governments in countries affected by natural hazards also provide
funding to address disasters, typically by reallocating funds in their national budgets from planned development
activities to crisis response. Such reallocations inevitably slow down development activities and reduce overall
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national resilience. The burden imposed by natural hazards is reflected in the fact that the annual cost of dis-
asters in small developing states has been found to be 1.8% of GDP on average in these states (International
Monetary Fund [IMF], 2016).5

Well-functioning risk pooling creates a stable flow of funding for responding to natural hazards which both
evens out, and increases the predictability of, costs for the pool’s member countries. Risk pooling also means
that disaster response is financed before a hazard strikes and not in an ad hoc way in its wake. When the
costs incurred by natural hazards are spread out at a predictable rate (the insurance premium) over a
number of years and not suddenly met by the reallocation of funds from the national budget during a time
of crisis, public and private actors’ ability to plan ahead and implement strategies is considerably enhanced.
In other words, well-functioning risk pools ‘think ahead’ to protect both development and resilience gains,
and improve the quality of government support to affected regions and their populations. Additionally, if the
risk pooling scheme is constructed so that it allows for the disbursement of the pay-out immediately after
the hazard has struck, risk pools may prevent households from employing adverse coping mechanisms such
as consuming seed grain or slaughtering livestock (Cervigni & Morris, 2016); that is, risk-coping mechanisms
that are very likely to have long-term adverse effects on communities and cause development backsliding.
To illustrate this point, Venton, Fitzgibbon, Shitarek, Coulter, and Dooley (2012) found that in Kenya, an early
response to hazards in grassland areas could reduce the cost of food aid by 50% and the value of animal
losses by 25%, or more, depending on the intervention used.

A risk pooling scheme essentially puts a price tag on hazards. This implies a paradigm shift since, historically,
neither individual countries nor international organizations have made efforts to quantify the cost of retaining
risk at the national level. In developing countries, ex ante risk reduction activities are typically undertaken using
funds from national budgets, whereas the cost of hazard response is often borne by the international commu-
nity through humanitarian aid. This makes it difficult for countries to fully comprehend the value of risk
reduction or the full cost of managing hazards. Putting a price on the cost of hazards allows countries to
make informed decisions regarding climate adaptation, disaster risk reduction expenditures, and contingency
plans. For example, if a country knows that the cost of responding to a drought in a particular area would be
USD 20 million, and the corresponding (extra) cost of distributing drought resistant seed to the same area is
USD 5 million, it has an objective basis on which to make a decision. This contrasts with classic donor led
hazard responses which generally bypass national treasuries and thereby do not allow the affected countries’
administrations to carry out objective assessments of the cost of ex post hazard response versus other ways
of addressing hazards.

It must be acknowledged, however, that hazard insurance is not an exact science and, furthermore, that the
overt quantification of hazards may be used for political purposes meaning that hazard risk pooling can poten-
tially be used to malicious ends; for example, in section 5.2 below, we shall show that a government may use the
quantification to argue that living in a given hazard prone area has become unsustainable and on this basis may
cut off public support to the area.

2.2. Parametric insurance

This paper is concerned with the pros and cons of parametric risk pooling which is a particular kind of insurance
pooling. Parametric risk pooling differs from traditional insurance schemes since pay-outs are not based on an
assessment of the actual post-event losses, but are instead triggered by certain pre-defined parameters being
met. Thus, when entering into a parametric insurance policy, the parties to the insurance agreement define
which categories of event trigger the right to payment as well as the size of these payments. For example,
they may stipulate that a hurricane of a certain magnitude hitting one of a number of predetermined cities
engenders the payment of a defined sum. These predefined events (in this case, the hurricane) are correlated
to a parameter or to an index of parameters (e.g. the magnitude of the event and the cities hit). Parametric insur-
ance means that when an insurance event occurs, it is relatively straightforward to establish objectively whether
the conditions for payment have been fulfilled and, if they have, the size of payments due. Consequently,
payment can be made swiftly as there is no delay from the evaluative process of calculating actual losses.
Countries impacted by a hazard therefore often receive the funding they urgently need shortly after being
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hit, allowing them to address challenges almost immediately, which is important since speed is often crucial in
the aftermath of these types of hazards.

The speed of parametric risk pooling systems nevertheless comes at a cost: the parametric coverage is mod-
elled against expected consequences (economic ‘losses’ or ‘response costs’) of a specific hazard, so if the chosen
parameters do not duly reflect the actual post-hazard consequences, the pay-outs may not match actual losses/
response costs.

In this paper we shall examine three existing multi-country parametric risk pooling schemes in developing
countries that were implemented to mitigate the risks caused by certain natural hazards. The natural hazards
covered by these three parametric insurance schemes are infrequent, devastating events for which we
cannot (with any degree of certainty) know the timings, locations and severities beforehand. But, based on his-
torical data, it is possible to make reasonably accurate predictions about their frequency and magnitude. As we
shall see in section 4.2, this information helps entities to tailor the coverage of individual policies, thereby ensur-
ing that the insurance terms are triggered only in situations where the countries may be expected to suffer sig-
nificant losses and/or incur response costs due to the hazard that would be difficult for them to shoulder alone.
The schemes are therefore tailored so that hazards that are expected not to cause significant losses will not be
covered – simply because the intention is to cover only the most significant events. A telling example of the
consequences of this tailoring occurred in 2013 when the Solomon Islands suffered a magnitude 8.0 earthquake
which caused substantial losses across the islands. Although the Solomon Islands had taken out parametric
earthquake insurance with the PCRAFI, the losses were suffered far from the economic centre of the archipelago,
so the impact (particularly on core government services) could not be classified as significant according to the
parametric insurance policy, which stipulated that pay-outs would only be triggered if the earthquake had a
certain seismic impact in the country’s economic centre. Since the parametric threshold was not reached, the
earthquake did not qualify to receive payment under the PCRAFI insurance scheme (World Bank, 2015).

A parametric insurance scheme relies on catastrophe risk models based on robust datasets. These models are
used to assess the risk, but are also relevant to determine the triggering event. For example, if parametric insur-
ance is taken out against the effects of a hurricane, the model may include criteria such as wind speed and direc-
tion in a specific location, and the trigger could well be wind speed in this specific location. In order to guarantee
an unambiguous and independent determination of whether the trigger has been met, our three risk pooling
schemes rely on data from internationally recognized bodies; the CCRIF, for example, relies on earthquake cover-
age data from the United States Geological Survey. In addition, an independent third party is designated to cal-
culate pay-outs.7

3. The historic link between insurance and loss and damage

The link between insurance and the international fight against the adverse consequences of climate change is
far from new. In order to understand the role which insurance plays in the context of loss and damage it is useful
to look at how the concept of insurance has historically informed the development of the notion of ‘loss and
damage’. For instance, when the UNFCCC was being negotiated in 1990–1992, the then newly formed Alliance
of Small Island States (AOSIS) proposed that ‘[t]here should be established as an integral part of the Framework
Convention on Climate Change,… a separate International Insurance Pool to provide financial insurance against
the consequences of sea level rise’. Furthermore, ‘[t]he resources of the Insurance Pool should be used to com-
pensate the most vulnerable small island and low-lying coastal developing countries for loss and damage arising
from sea level rise’ (Wilford, 1994). Whereas the AOSIS proposal was not accepted, Article 4.8 of the UNFCCC
explicitly listed insurance as one of the ways of meeting ‘the specific needs and concerns of developing
country Parties arising from the adverse effects of climate change and/or the impact of the implementation
of response measures’.

In 1995, at COP 1, agreement was reached on a three-stage approach to adaptation funding. According to the
decision of the COP, in the third and final stage ‘[m]easures to facilitate adequate adaptation, including insur-
ance, and other adaptation measures’ were envisaged for particularly vulnerable countries or regions (UNFCCC,
1995). In other words, in 1995, within the UNFCCC’s legal framework insurance was strengthened as a tool to
counter the consequences of climate change, albeit as part of climate change adaptation at this time.
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In 2003, the COP held two workshops, targeted towards developing countries, focused on the implemen-
tation of insurance-related actions and their importance in addressing the effects of climate change. One of
the recommendations that came out of the workshops was to consider establishing a network for international
risk transfer via an international insurance pool aimed primarily at property losses due to climate change in poor
communities in the least developed countries (Linnerooth-Bayer, Mace, & Verheyen, 2003; UNFCCC, 2003). In
subsequent regional follow-up workshops, the questions of insurance, risk management and risk reduction
were raised anew and a number of tools relating to insurance were identified as having the potential to mini-
mize loss and damage and concurrently create systems that could provide resources for tailored solutions
towards rehabilitation in small island developing states (SIDS) (UNFCCC, 2007).

At COP 14 in 2008, the questions of risk sharing and risk transfer mechanisms (such as insurance) were
brought up again, and the idea to introduce a loss and damage mechanism was put forward. Attention was par-
ticularly drawn to climate change impacts that cannot be prevented through mitigation and adaptation efforts,
and to the fact that the existing regulation did not cover this ‘residual loss and damage’ (Mace & Verheyen,
2016). In 2010, at COP 16, as part of the Cancun Agreements, the COP went even further by recognizing ‘the
need to strengthen international cooperation and expertise in order to understand and reduce loss and
damage associated with the adverse effects of climate change, including impacts related to extreme weather
events and slow onset events’ (UNFCCC, 2011). The COP therefore pledged to establish a work programme
in order to consider approaches to addressing loss and damage associated with climate change in those devel-
oping countries that are most vulnerable to this phenomenon (UNFCCC, 2011). At COP 17 in 2011, the COP
adopted a ‘Work programme on loss and damage’ (UNFCCC, 2012), and at COP 18 in 2012, decided that an insti-
tutional arrangement should be established during COP 19 ‘to address loss and damage associated with the
impacts of climate change in developing countries that are particularly vulnerable to the adverse effects of
climate change’ (UNFCCC, 2013).

Thus, when the COP met in Warsaw in 2013 (COP 19), ‘the Warsaw international mechanism for loss and
damage, under the Cancun Adaptation Framework8… ’ was established ‘ … to address loss and damage associ-
ated with impacts of climate change, including extreme events and slow onset events, in developing countries
that are particularly vulnerable to the adverse effects of climate change… ’ (UNFCCC, 2013). The decision estab-
lishing the Warsaw International Mechanism does not explicitly refer to insurance as a means to address loss and
damage. However, reference is provided indirectly since in paragraph 5(c) it refers to Decision 3/CP.18, para-
graph 6, which in its letter (b) lists ‘risk reduction, and risk transfer and risk-sharing mechanisms’, i.e. tools
that also cover risk pooling (UNFCCC, 2013).

Therefore, when the COP adopted the Paris Agreement in 2015, Article 8’s introduction of loss and damage
can be viewed as the outcome of more than two decades of development since the first proposal in 1991. Two
observations must be made. Firstly, the provision’s legislative history not only shows that loss and damage is
aimed at residual losses that cannot be addressed by mitigation and adaptation, but also that a driving force
behind the recognition of loss and damage is to ensure financial support from wealthy countries for those
that are most vulnerable. Secondly, insurance, and therefore risk pooling, has been a key aspect of loss and
damage from the very beginning (Gewirtzman et al., 2018).

4. Workings of existing developing country multi-country parametric risk pooling schemes

4.1. Existing multi-country parametric risk pooling schemes

This paper is concerned with the three existing natural hazards multi-country parametric risk pooling schemes
operating in developing countries. The first of the three schemes to come into existence – the CCRIF – was an
initiative of the Caribbean Community (CARICOM) Heads of Government who approached the World Bank with
a suggestion to create a multi-country sovereign risk pool. The scheme was set up on the basis of contributions
to a multi-donor trust fund complemented by the membership fees paid by the member countries. The CCRIF
began offering insurance coverage to Caribbean governments in the event of hurricanes and earthquakes in
2007, and against excess rainfall in 2013. By 2018, the CCRIF had made total payouts of about USD 139
million (CCRIF SPC, 2018).
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In 2011, following the creation of the CCRIF, the World Bank also supported the establishment of the Pacific
Catastrophe Risk Insurance Pilot, an integral part of the PCRAFI (World Bank, 2015).9 This pilot scheme was
largely driven by the World Bank in cooperation with several other donors. Based on the experience of the
pilot scheme, in 2015 the Pacific countries decided to create the PCRAFI Facility which is set to run until
2021. This scheme is also heavily dependent upon international donors and by latest estimates (2018) has
made cumulative pay-outs equivalent to USD 6.7 million (World Bank, 2018a, 2018b).

The ARC was developed as a joint project of the African Union (AU) and the United Nations World Food Pro-
gramme (WFP). It became a specialized agency of the AU in 2012 and in 2018, counted 33 AU countries as
members. Its insurance scheme is based on interest-free loans from donors rather than grants. With regard
to operational costs, the ARC receives grant funding from donors and administrative support from the WFP.
By 2018, the ARC had made cumulative pay-outs equivalent to more than USD 36 million (‘ARC Impact’, n.d.).
As will be clear, all three risk pooling schemes were established with the assistance of international donor
agencies and due to the continued financial limitations on the part of the insurance-taking countries, all
three schemes still depend on financial and administrative support from the donors, and all three schemes con-
tinue to depend, in part, on external funding. This is unsurprising; before the introduction of multi-country risk
pooling systems, their members would have relied almost entirely on international assistance when facing
severe natural hazards, whereas now the member countries have recourse to schemes which, while still imper-
fect, are designed to prepare them to approach disaster in ways that are cost-effective and also, crucially, limit
human suffering.

4.2. Tailoring the coverage to the individual member country

The three risk pooling schemes provide coverage tailored to individual member countries; each country can
select which risks they are ready to shoulder themselves and which risks they would ask assistance for via
the risk pool, as well as stipulating the amount of the pay-out in the event that the policy is triggered.
Choices in risks and pay-outs have a direct impact on the premium to be paid and therefore member countries
may opt for a premium that suits their finances by choosing a less generous coverage. The tailoring of each
member country’s policy is based on three parameters:

(i) The attachment point (i.e. the severity of the event that gives rise to a payment, measured by statistical
likelihood of occurrence in terms of years) (Clarke & Hill, 2013)

(ii) The exhaustion point (i.e. the severity of loss – related to the triggering event – at or above which point the
maximum payment is triggered) (CCRIF, 2012)10

(iii) The amount (in US dollars) of the maximum pay-out

An insurance agreement that may be optimal from an economic point of view may, however, not be attrac-
tive to politicians. For example, the CCRIF offers coverage for natural events that may be expected to occur as
frequently as every five years (a ‘five-year return period’). For a politician, it might be interesting to have a pay-
out under the insurance scheme, on average, every five years. However, to ‘buy-into’ pay-outs every five years
means paying higher insurance premiums than, for instance, a 15-year pay-out would, and so the more frequent
pay-outs may make risk pooling less efficient from an economic point of view. With regard to the ARC, their
modus operandi is that claim payments should not be made ‘to any country more frequently than once
every five years, on average’ and that, from a welfare perspective, it would be better still to reduce ‘the claim
payment frequency to once every eight or 10 years on average, and increasing the level of coverage for
those extreme years’ (Clarke & Hill, 2013).

4.3. First-response relief

The three schemes discussed in this paper are primarily intended to provide quick, efficient first-response relief
and do not have the structure or resources required to manage all losses following an extreme event. First-
response relief must therefore be followed by more long-term relief strategies such as loans and humanitarian
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aid. The schemes fill the, often crucial, void between occurrence of a hazard and the arrival of traditional
assistance.

The schemes provide short-term financial liquidity via a quick infusion of capital that allows the member
countries’ governments to respond immediately to the needs of the affected communities. The schemes
should not be viewed as a stand-alone solution but, on the contrary, as a tool to be complemented by a
network of others.

5. Assessing the parametric risk pooling schemes

5.1. Economic aspects

Arguably, the principal advantage of the three schemes is that, by shouldering the risk together, each member
country within a risk pool becomes less vulnerable to the immediate consequences of a climatic event.11 In
addition, by joining forces in a collective risk pool, the member countries can make significant economic
savings on premiums (Ghesquiere & Mahul, 2012). For example, the ARC has estimated that ‘by collectively
pooling and diversifying their risks across the continent, countries save up to 50% in the cost of emergency con-
tingency funds’ (Beavogui, 2016).

As has been observed in section 2.2 above, parametric risk pooling schemes make it possible to provide
immediate pay-outs to affected member countries once a hazard has struck, allowing them to respond very
quickly to situations on the ground. For instance, the ARC observes that an

analysis by the Boston Consulting Group shows the potential benefit of ARC outweighs the estimated cost of running ARC by
4.4 times compared to traditional emergency appeals for assistance, as a result of reduced response times and risk pooling.
This means one dollar spent on early intervention through ARC saves four and a half dollars spent after a crisis is allowed to
evolve. (ARC, 2016b)12

The view that a speedy pay-out from a risk pooling scheme in itself provides substantial benefits vis-à-vis more
traditional (and slower) interventions has, however, been challenged. A cost–benefit analysis of the ARC in 2013
found that there were potential benefits from an early pay-out, as speeding up the disbursement of aid reduced
the economic losses faced by households. However, they concurrently identified a number of conditions that
must be met in order for these benefits to materialize. In particular, effective contingency plans are essential
since without an appropriate distribution system the assistance may not reach vulnerable populations in a
timely manner, even if ARC were able to make an early pay-out (Clarke & Hill, 2013).6

The picture becomes evenmore blurred since the United Nations Office for the Coordination of Humanitarian
Affairs (OCHA) asserts that there is insufficient evidence to back the view that a swift reaction after the hazard
has struck in combination with efficient contingency planning is significantly more cost-effective than a late
reaction (OCHA, 2011). It is important to observe, however, that the OCHA does not deny that a swift reaction
to natural disasters in combination with efficient contingency planning is probably significantly more cost-
efficient than a late reaction; the organization merely points out that the stance is not evidence-based. In the
author’s opinion, an early response likely acts as a safety net which prevents those who are affected by the
hazard from engaging in costly risk-coping mechanisms.

5.2. Broader societal adaptation to hazards

Insurance schemes can not only be used as a means to protect developing countries against the economic con-
sequences of natural hazards, but also to promote societal adaptation to future hazards through education and
partnerships. In addition, the ARC has taken an important step forward in requiring member countries to provide
elaborate contingency plans before they can take out insurance. This broader, more holistic, approach to the
implementation of risk pooling mirrors the overall ideas underlying Article 8 of the Paris Agreement on loss
and damage.

The assurance of a pay-out in the event that hazards occur allows countries to plan response strategies ahead
of time in a way that is not possible when hazard response funds are only obtained on an ad hoc basis after the
hazard has struck (as is the case with humanitarian aid). Moreover, whereas the pay-outs from risk pools are
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channelled through the government system, this is often not the case with ad hoc funding. Channelling the pay-
outs through government systems gives the government in a hazard-stricken country control over its own dis-
aster response as well as providing better insight into the amount of hazard funding they receive.

In practice, policies within developing country risk pooling schemes put a ‘value tag’ on different geographic
parts of member countries. For example, if a member country wishes to take out insurance cover against
drought in a specific location where the likelihood of a severe and costly drought is substantial, the premium
may be prohibitively high. In areas where this is the case, it may be reasonable to ask whether, from an economic
point of view, the substantial risk of a devastating disaster makes local communities unsustainable. The answer
to this query essentially comes down to politics. On the one hand, the pricing aspect of hazard risk insurance
could give countries the tools to move from ex post responses to ex ante risk management since it accords gov-
ernments, businesses and households the ability to plan before a hazard occurs and to agree on rules and pro-
cesses for procuring, securing and spending relief funds (World Bank, 2017). On the other hand, because the
scope of insurance coverage is, first and foremost, a political question, the high cost of hazard risk premiums
may be used as an argument to label a given community unsustainable and therefore not eligible to receive
government funding (and this refusal to invest in the community may go well beyond taking out hazard risk
insurance). Thus, the geographic ‘value tag’ that hazard risk policies put on different parts of societies is a
double-edged sword; it can be either a blessing or a curse for the affected communities.

5.3. Need for continuous updating and fine-tuning

As has been explained in section 2.2 above, parametric insurance is based on the premise that if certain pre-
determined parameters are met, then certain losses can be expected. On this basis the insurance taker and
the insurance provider agree on premiums and pay-outs. This approach has two apparent weaknesses.
Firstly, the parameters may turn out to be misleading; for example, the losses that were only expected to
occur when the parameters have been reached in fact occur below them. In this situation, the insurance
taker suffers losses of a size that were intended to be covered by the insurance scheme, but receives no pay-
out. Secondly, even if the parameters are an accurate reflection of the actual situation when the insurance
policy is entered into, factual changes may occur so that when a hazard strikes, the parameters no longer
reflect reality. A telling example of this occurred in 2016 when Malawi experienced a severe drought. The Mala-
wian government had taken out drought insurance with the ARC and estimated that 6.5 million people would
require food assistance. However, according to the ARC’s parametric model, only approximately 20,000 people
had been sufficiently adversely affected to trigger the parameters. In light of this huge discrepancy, the ARC
undertook field research and discovered that farmers had switched to growing a different type of crop than
the parametric model assumed. To correct for this, the ARC re-customized its software to generate an
updated model that provided a better representation of the situation on the ground which led to an insurance
pay-out to the Malawian government (ARC, 2016a; Reeves, 2017). This example shows that it is necessary to cus-
tomize and constantly reevaluate the risk modelling software’s parameters so that a member country’s risk
profile is accurately reflected and it can take years, with regular updating, to identify and integrate the
correct data sets for a refined country customization (ARC & Oxford Policy Management, 2018).

6. Conclusion

To conclude on the question wether parametric risk pooling provides a useful tool to addres loss and damage, it
may be useful to oberve that the history behind the introduction of the loss and damage provision in the Paris
Agreement clearly shows recognition of the need for cooperation between developed country donors and
developing countries vulnerable to climate change. In other words, parametric insurance schemes provide a
solid platform for developed country donors to help vulnerable developing countries counteract some of the
most destructive effects of climate change. This is reflected in the 2015 G7 InsuResilience Initiative led by the
German government, which aims to provide ‘access to direct or indirect insurance coverage against the
impacts of climate change for up to 400 million of the most vulnerable people in developing countries by
2020’ (‘G7 Climate Risk Insurance Initiative’, 2015). The objective of InsuResilience is to cover 180 million
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people by scaling up the African, Pacific and Caribbean risk pools (discussed in this paper), and through the pub-
licly owned German KfW Development Bank’s Climate Insurance Fund. In 2017, at COP23, the German govern-
ment launched the InsuResilience Global Partnership to act as a multi-stakeholder community that ensures
coordinated global action and improves access to knowledge regarding climate change (InsuResilience
Global Partnership, 2018; UNFCCC, 2017). The results of the InsuResilience Global Partnership remain to be
seen, but the initiative already provides a platform for developed country donors to help vulnerable developing
countries to establish risk pooling schemes which can address the challenges posed by climate change.

Whereas the InsuResilience initiative may provide important momentum to both existing and new para-
metric multi-country risk pooling schemes in developing countries, the above examination of the three existing
multi-country parametric risk pooling schemes has clearly shown that the schemes have both strengths and
weaknesses. On the one hand, the examination has made it clear that, when carefully designed, the schemes
may constitute a valuable tool to quickly and efficiently address some of those adverse consequences of
climate change that are not avoided through mitigation and adaptation (Horton, 2018; Linnerooth-Bayer, Sur-
minski, Bouwer, Noy, & Mechler, 2019). On the other hand, the examination has equally shown that parametric
risk pooling schemes only provide a partial solution. The causes to this can be grouped into two broad cat-
egories. The first category covers the weaknesses that are inherent in the technical set-up of the parametric
risk pooling schemes, namely the fact that it may be difficult to identify the relevant parameters with
sufficient accuracy and that it may prove necessary to continuously evaluate the parameters – as illustrated
in the case concerning Malawi (section 5.3 above). The second category groups the weaknesses that essentially
are caused by limitations on the available funding – such as the fact that the schemes only address infrequent,
devastating events, and only finance the first, limited response after a hazard has struck.

Even though experience from the schemes examined in this paper shows that to some extent it is possible
to address the weaknesses of parametric risk pooling schemes, it seems equally clear that it is impossible to
fully remedy them. Thus, in a developing country context there are important limits to the accuracy of the data
on which the parameters are based, and there are important restrictions on the available funding. Conse-
quently, whereas it is true that parametric risk pooling can provide a valuable tool for addressing loss and
damage in developing countries, our examination also shows it must be complemented by a range of
other relief approaches in order to comprehensively address the loss and damage challenges posed by
climate change.

Notes

1. The hazards covered by the schemes are: droughts (ARC), hurricanes (CCRIF, PCRAFI), earthquakes (CCRIF, PCRAFI), tsunamis
(PCRAFI) and excess rainfall (CCRIF).

2. Since we are exclusively concerned with developing countries, we do not consider the South East Europe and Caucasus Cat-
astrophe Risk Insurance Facility (Serbia and Macedonia).

3. For a detailed, critical examination and comparison of the three schemes, see Broberg and Hovani-Bue (2019).
4. The World Bank has estimated that the member countries of the Pacific Catastrophe Risk Assessment and Financing Initiative

gained a 50% reduction in premiums as a result of the portfolio approach versus an individual country approach (World Bank,
2016).

5. Moreover, both sudden and slow onset disasters caused by climate change have been found to place appreciably increased
strains on the economies of countries in developing countries (Buhr et al., 2018).

6. An ARC payout must be able to reach affected households within 120 days (ARC, 2012).
7. The exact calculations of the pay-outs are laid down in the policies that have been underwritten.
8. The Cancun Adaptation Framework came out of COP16 which took place in 2010 in Cancun (Mexico).
9. The first transfer of risk to the international insurance market under the Pacific scheme took place in January 2013 (World Bank,

2015).
10. In other words, the policy only covers losses up to a pre-specified limit. For example, in the 2009–2010 policy year Caribbean

Catastrophe Risk Insurance Facility member countries selected exhaustion points equivalent to between 1-in75 and 1–in-200
year events (CCRIF, 2012).

11. It has, nevertheless, been suggested that insurance incurs substantial costs for the governments involved (Linnerooth-Bayer
et al., 2019).

12. In addition to providing swift pay-outs, the risk pooling schemes also minimize the risk to investors and thereby support long-
term investments (ARC, 2016b)
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