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Systemic Risks Emerging from Compound Vulnerabilities
Overview
This paper analyses systemic risk and compound vulnerabilities, by highlighting a case study
to help decision-makers formulate effective strategies to address the nature of systemic risks
in their societies. We put a spotlight on several risks and propose actions and policy
recommendations. These spotlights include i) extreme weather events and internal
displacement, ii) conflict and iii) food security.
Overall, this report presents a case for climate hazards as the exogenous starting point, as
well as crop losses and high food prices as intermediary variables that impact food security.
A common theme of each of the spotlight areas is that close attention needs to be paid to
compound vulnerabilities such as regional manifestations of armed conflict and (mal)adaptive
forms of human mobility to conflict hotspots to understand systematic risk from a changing
climate perspective for food security. As the era of hazard-by-hazard risk reduction comes to
an end, we need to better understand the systemic nature of risk.
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Introduction and foundations
The frequency, intensity, and duration of climate and extreme weather events, such as heat
waves, droughts, and floods are projected to increase even under a +1.5 °C global warming
(IPCC, 2018). Impacts from extreme heat have already contributed to land degradation,
desertification and have contributed to heat-related deaths in many parts of the world (VicedoCabrera et al., 2021). Especially dryland areas, which make up 40% of the world’s population
are adversely impacted by climate change (Hoegh-Guldberg et al., 2019).
To manage those increasing natural hazards, risk and uncertainty come into play. Risk is
defined as a hazardous event that can be characterized and whose likelihood can be
quantified by probabilities. Uncertainty is the unknown that cannot be quantified adding to the
dynamic nature of exposure to risk. Converting uncertainty into acceptable risk is increasingly
difficult, and sometimes impossible, as we live in a non-stationary world where data from the
past do not tell us what will happen in the future. In the complex systems that we live in today,
risk and uncertainty quantification is thus increasingly difficult. Instead, a focus should be put
on understanding sensitivities to change in those complex systems as well as possible
nonlinear system reverberations, ripple effects and cascading impacts. The 2019 Global
Assessment Report on Disaster Risk Reduction (GAR19) has laid a useful foundation for a
new understanding of risk, especially with its focus on systemic risk (UNDRR et al., 2019).

Systemic risk
There is no single definition of systems and systemic risk. Systems can be characterized as
rapid, widespread, and profoundly uneven processes of intertwined social and environmental
transformation. These often occur at large scales and with severe consequences for
ecosystems and people and are exacerbated by existing vulnerabilities (Fath et al., 2015;
Nielsen et al., 2019).
We adopt the GAR19 definition on systemic risk: “Systemic risk is endogenous to, or
embedded in, a system that is not itself considered to be a risk and is therefore not generally
tracked or managed, but which is understood through systems analysis to have a latent or
cumulative risk potential to negatively impact overall system performance when some
characteristics of the system change” (UNDRR et al., 2019, p. 44). By this definition, such
risks are emergent, barely obvious by hazard-by-hazard analysis approaches, with disasters
stemming from systemic risk hard to forecast or anticipate. These types of disasters also may
be exacerbated by pre-existing vulnerability conditions. However, emergent risks are typically
obvious in retrospect – a result of a series of vulnerabilities that compound across time,
institutional, geographic, disciplinary, conceptual or administrative settings.

Compound vulnerability
Compound vulnerability is driven by an array of stressors, such as poverty, political instability,
lack of access to food, disease burden, and natural hazards, such as droughts or floods, just
to name a few. Expanding on the definition of Adger where “vulnerability is the state of
susceptibility to harm from exposure to stresses associated with environmental and social
change and from the absence of capacity to adapt” (Adger, 2006, p. 268), compound
vulnerability is concerned with its systemic, interdependent, and intersecting nature of
stressors. Similar to systemic risk, compound vulnerability is shaped by the complexity of
drivers, rather than stressors acting independent from each other. In more general terms,
these include the capacity of the population to cope with exposure, how access and
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distribution to key resources is organised, and how institutions may facilitate resources
through participation and allow for adaptation (Gaillard et al., 2019). Exposure adds a physical
dimension to systemic risk and the array of natural hazards that affects local people
simultaneously (Lavell et al., 2012). In addition, determinants of vulnerability and exposure are
dynamic in terms of temporal and spatial scales (Cardona et al., 2012). More important, when
institutions fail to provide disaster risk reduction measures, compound vulnerability will be
exacerbated. To add a dimension, perceptions of risk and those of one’s own vulnerability
adds to the complexity of compound vulnerability.

Application: Systemic risk and compound vulnerabilities in
Somalia
Somalia is one of the poorest and most fragile countries in the world (The World Bank, 2020).
With a population of 15.4 million, poverty in Somalia and Somaliland is severe, with most
recent estimates showing that nearly 70% of Somalia’s total population lives in poverty (World
Bank, 2020, 2021). The country has a longstanding history of internal displacement, drought
and conflict, presenting ample ground to illustrate connections between compound
vulnerabilities and systemic risk. In 2020 alone, 1,037,000 Somalis were displaced by
disasters including extreme weather events and an additional 293,000 as a result of conflict
and violence (Internal Displacement Monitoring Centre, 2021). With the ongoing global
COVID-19 pandemic, vulnerabilities compound (see Box 1).
Box 1: Compound vulnerability in Somalia. Spotlight on the impacts of the COVID-19 pandemic on
projected economic growth.

The global COVID-19 pandemic has disrupted much of the world’s poorest and hampered countries’
growth trajectory. In Somalia, COVID-19 has interrupted the economic recovery. Up until the first
cases of COVID-19 were reported in March 2020, Somalia’s economy was on an upward trajectory,
recovering from the 2016 drought (Otto et al., 2018). On par with population growth, the economy
grew at an estimated rate of 2.9 percent in 2019. The economy was projected to recover and grow
by 3.2 percent in 2020 before the pandemic, in part due to increased confidence in the economy,
higher than normal Dyer rainfall season, which facilitated a productive season in the agricultural
sector. The COVID-19 pandemic has significantly changed the economic outlook for 2020; the
economy is estimated to contract by 2.5% (World Bank, 2020). Especially the agriculture sector, the
backbone of Somalia’s economy, suffers from impacts of the 2020 locust invasion and the pandemic.
In 2020, heavy rains caused floods, moreover, displacing people and destroying irrigation
infrastructure (UNHCR, 2020; UNHCR Somalia, 2020). At the same time, internally displaced people
live in crowded camps where hidden burdens of the COVID-19 pandemic reveal: With the COVID-19
pandemic, there has been a tension between people who need to remove themselves from harm's
way such as extreme weather event or situations of conflict, and the need to maintain various forms
of lockdown, physical distancing along with various measures that are designed to contain the spread
of the virus. This is especially difficult in temporary shelters and internal displacement camps where
there is limited physical space available. Throughout the year 2021, the COVID-19 pandemic is
expected to exacerbate already dire poverty and social conditions.
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With a focus on compound vulnerabilities, this country case study illustrates the complexity of
compound vulnerabilities in Somalia and its inherent systemic characteristics with a focus on
three spotlight areas: i) extreme weather and internal displacement, ii) political economy and
conflict situation and iii) food security (see Figure 1). Food security is at the centre of most
discussions on vulnerability, hence its central role in this paper. However, for extreme weather,
displacement, or conflict, the complexity chart would need to be adjusted.
Since the World Food Summit in 1996, food security has been defined as a “Food security
exists when all people, at all times, have physical and economic access to sufficient, safe and
nutritious food that meets their dietary needs and food preferences for an active and healthy
life” (Pinstrup-Andersen, 2009). The Food and Agricultural Organization (FAO) highlights the
following dimensions of food security, food availability, food access, utilisation, and stability.
Even if sufficient quantities of food are available, individuals require adequate resources to
access it. Moreover, only an adequate diet, clean water, and sanitation allows for nutritional
well-being, while at the same time, food availability needs to be stable and resilient to sudden
shocks, such as climate change impacts such as droughts or floods. Using a systemic risk
framework, Figure 1 illustrates the complexity of compound events and vulnerabilities that can
compromise food security. Other conceptual frameworks that bring together social
vulnerability and natural hazards include (i) the ‘BBC’ framework by Bogardi, Birkmann and
Cardona (Birkmann, 2007) that links vulnerability to societal, economic and environmental
sustainability or (ii) the Pressure and Release (PAR) model by Wisner et al. (2012) that
focuses on root causes of vulnerability and hazards on the one hand and on disaster risk
reduction at the other hand.
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Figure 1: The complexity of food security in Somalia and its inherent systemic characteristics.

Spotlight 1: Extreme weather and internal displacement
Extreme weather events and uncertain climate conditions adversely affect societies globally.
In the most severe circumstances, people get displaced from their homes, or even country of
origin. Somalia has endured multiple, severe drought episodes since 1965. The country is
recovering from drought in 2011, which resulted in 260,000 deaths in Somalia alone and
affected 13 million people in the wider Horn of Africa region, and can in part be attributed to
human-induced climate change (Lott et al., 2013). More recent droughts in the Horn of Africa
may not generally be attributable but resulted in large-scale displacement as a result from one
or more extreme weather events (Marthews et al., 2019).

6

Climate baseline
Somalia is generally arid and semi-arid with two rainfall seasons, influenced by the InterTropical Convergence Zone (ITCZ). The main synoptic scale systems affecting regional
rainfall include the ITCZ, monsoonal winds and ocean currents, jet-streams including the
Somali Jetstream, easterly waves, tropical cyclones, neighbouring Indian Ocean and Red Sea
conditions, as well as teleconnections with various regional and global scale climate systems
(King et al., 2020). The north, Somaliland and Puntland feature an arid to semi-arid climate,
changing with location and topography. Mean daily maximum temperatures throughout the
region range from 30 °C to 40 °C, except at higher elevations and along the Indian Ocean
coast. Mean daily minimum temperatures vary from 20 °C to more than 30 °C. The region
experiences the greatest temperature extremes, with readings ranging from below zero in the
highlands in December to more than 45 °C in July in the coastal plain skirting the Gulf of Aden.
Somalia’s climate is characterised by two rainy seasons, the Gu (around April to May) and
Deyr season (around October to November).

Extreme weather events
Over the past decade, Somalia has endured multiple extreme weather events ranging from
prolonged droughts and heatwaves to floods and storms. Often, extreme events compound
in different locations and affect those parts of the population who are already vulnerable and
most at risk to climate change impacts (see Figure 1 and Table 1).
Table 1. List of extreme events (2010 to 2020). Data: Em-DAT disaster records up until December 2020
(Guha-Sapir et al., 2016).
Year

Extreme weather event

2010

Drought

2010

Flood

2011

Drought

2011

Associated
disaster

Total affected
population

1

4,000,000

2

16,200

1

3,000,000

Flood

1

2,800

2012

Flood

2

32,200

2013

Storm

1

142,380

2013

Flood

2

105,000

2014

Drought

1

535,624

2014

Flood

1

90,000

2015

Storm

Flood

2

4,000

2015

Drought

Food shortage

1

4,700,000

2015

Flood

2

916,296

2016

Flood

1

n/a

2018

Storm

1

228,000

2018

Flood

1

700,000
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Famine

Event count

Food shortage

Flood

Food shortage

Flood

2019

Drought

2019

Flood

2019

Storm

2020

Storm

2020

Flood

Food shortage

1

1,500,000

1

500,000

Flood

1

30,000

Flood

1

120,000

2

1,191,020

Recent extreme weather events include slow and rapid onset disasters such as droughts,
floods and storms. From Table 1 it becomes evident that these events occur quite frequently,
sometimes simultaneously. Over the period of the past 10 years, an average of 1.78 million
people has been affected by extreme weather and associated disasters with droughts having
the biggest share. In 2020, during the global COVID-19 pandemic, Somalia was additionally
burdened by two floods and one storm event. Besides affecting more than 1.3 million people,
these events have also led to internal displacement in the flood impacted areas (UNHCR
Somalia, 2020).

Internal displacement
Displacement in the context of extreme weather events have been prominent during the 2011
East African drought. Two consecutive below average rainfall seasons (fall 2010 and spring
2011) devastated livestock and crop production, causing an increase in food prices1 and
worsening humanitarian situation in East Africa.
The importance of better understanding displacement in the context of extreme weather
events has been highlighted increasingly since the publishing of the last Intergovernmental
Panel on Climate Change (IPCC) reports (IPCC, 2018, 2019). With regard to climate change
impacts, it has been stressed that interventions into areas with a high displacement risk require
a more thorough understanding of the mechanisms and processes driving the timing of
people’s decisions to move as well as those regarding destination choices (Heslin et al., 2019).
Even though drought-related displacement in Somalia has been decreasing since the East
African drought 2011, people’s ability to cope with extreme weather is still put to test. In situ,
the United Nations High Commission on Refugees (UNHCR) collects data on internal
displacement and priority needs of those displaced in Somalia. Those displaced commonly
require food, livelihood support, shelter, protection, and water at destination locations (see
Figure 2). As the impacts of the recent drought revealed in 2017, food has quickly risen to the
predominant need for displaced people with over 429,000 people requiring food assistance
and an additional 300,000 people in the need for livelihood support. Despite numbers for
livelihood support abating in the following years, food security dominates the picture of priority
needs. During the COVID-19 pandemic, the proportion of displaced population in need for
food assistance has almost doubled from around 385,000 (2019) to a total of over 710,000
people. The figures for people in need of livelihood support has also doubled from around
110,000 in 2019 to almost 300,000 in 2020 but is overall lower than food priority needs (see
Figure 2).

1

see Figure 4.2 in (Thalheimer & Webersik, 2020) for a timeline of extreme weather impacts on crop
and livestock prices in Somalia
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While food is a vulnerability for much of the Somali population, it also constitutes a systemic
risk influencing the impacts of other vulnerabilities in the extreme weather and conflict-related
displacement context, indeed when these are compounding. To address this issue, recent
efforts have put emphasis on anticipatory action; in other words, acting before a disaster
occurs. This can be done by incorporating weather forecasts into disaster risk planning.
Recent work by the Red Cross Climate Centre highlights the usability of the forecast-based
financing (FbF) framework to better support vulnerable populations and those already
displaced by extreme weather events. As a mechanism, FbF releases pre-approved funds for
humanitarian actions agreed in advance, based on weather forecasts and risk analysis.
Depending on the extreme weather event, funds are then allocated when a forecast threshold
is reached. Here, the early action protocol (EAP) defines forecast triggers for cyclones, floods,
cold waves, extreme winter conditions, and volcanic ashfall, as well as the type of
humanitarian early actions and funding allocation (Thalheimer et al., 2020).
Figure 2: Top five priority needs across Somalia during 2016 to 2020. Data: UNHCR Somalia, 2020.

Spotlight 2: Food security
With focus on the local context in Somalia, extreme weather events have not only led to
displacement but also led to associated disasters like the famine in 2010 (see Table 1). Over
the past years, famine conditions during drought events have been averted due to ad-hoc
safety nets and the provision of emergency funding across Somalia (Heslin & Thalheimer,
2020). Correlating the seasonal weather impact of unreliable rains and prolonged dry
conditions in 2016 to 2017, most crisis situations occur during dry seasons and the Deyr
season, characterised by its high uncertainty in rainfall (see Table 2).
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Climate and extreme weather affect societies’ ability to produce food. However, food and
nutrition security are more than just agricultural productivity. Recent research highlighted that
taking a systems approach is a vital approach to ensuring food security in the local context.
Doing so however, requires a thorough understanding of the systemic characteristics and
vulnerabilities of the interconnected food system on a global scale (Gaupp, 2020).
Table 2: Correlation between wet and dry seasons and humanitarian crisis levels. Data: OCHA and IPC.
Season

Month

Description

Number of people in crisis (IPC3)

Jilaal

Dec/Jan to Mar

Driest season of the year

2,500,000 (2017)

Gu

Apr to May/ Jun

Main rainy season

1,096,000 (2016)
2,341,000 (2017)

Xagaa

Jun/Jul to Sep

Second dry season

948,000 (2016)
2,444,000 (2017)

Deyr

Oct to Nov/ Dec

Short rain season
uncertainty of rainfall

with

high

931,000 (2015-16)
2,473,000 (2016-17)

Uncertainties in rainfall have continued well into 2020. In addition to the COVID-19 pandemic
and the locust invasion across East Africa, storms and floods contributed to high food
insecurity levels in Somalia (Funk, 2020). Already at the onset of the COVID-19 pandemic,
over 2.7 million of the Somali population were in food-crisis levels (IPC3). During the 2020 Gu
rainy season, internally displaced people make up a third of this figure indicating their high
vulnerability towards food security. With a focus on the dry season Xagaa, the overall number
of food insecure people not only rose, but also the highest increase is noted in populations
living in urban areas (see Table 3). A systemic risk such as the COVID-19 pandemic has
brought many hidden burdens to the surface, some of them highlighted in recent studies on
mental health of climate migrants (Parks & Thalheimer, 2020) and in this paper in regard to
the country case study (see Box 1).
Table 3: Food insecure population in 2020. Data: UN Office for the Coordination of Humanitarian Affairs,
2019.
Population group

Apr – Jun 2020

Jul – Sep 2020

Change

# of IPC 3+
Rural

720,000

844,000

17%

Urban

1,065,000

1,570,000

47%

IDPs

952,000

1,034,000

9%

Total

2,737,000

3,448,000
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Spotlight 3: Political economy and conflict situation
For more than 30 years, Somalia has experienced internal armed conflict, even though the
intensity of the conflict has slightly declined over the past 10 years. Institutions are being reestablished, including formal governance structures, a health system, schools and
universities. Somalia’s political fragility can be seen as systemic risk since a multitude of
factors have led to the protracted conflict, such as the inference of outsiders, unemployed
youth bulges, few economic opportunities, corruption, and ultimately, armed conflict that
became a means to make ends meet (World Bank Group, 2018).
Somalia has turned into a fragmented society with different political groups claiming political
legitimacy. Today, there is no formal authority that controls the entire territory. Political
processes, such as elections, are blended with traditional power sharing arrangements. A
number of informal and formal political actors hold authority. The competing power structures
in Somalia have led to formal and informal economic activities providing public goods, such
as security, education, or health services, just to name a few. With presidential and
parliamentary elections due in February 2021, there is hope for continued rule of law, even
though the electoral process has been delayed. A formula of allocating Members of Parliament
to a clan quota has led to clan divisions and sectarian politics. Insecurity is not only a result of
al-Shabaab, the south-central insurgent religious group, but also a result of inter-clan
cleavages preceding the presence of al-Shabaab. The privatisation of the security services is
another challenge, as these forces become loyal to wealthy informal militia or clan leaders,
rather than loyal to the rule of law, and formal government institutions (Menkhaus, 2014;
Webersik et al., 2018).
Over time, Somalis have been caught in a system of competing claims over rapidly diminishing
renewable land and resources (The World Bank, 2020). Characterised as clannish and
corrupt, elites follow subjective interests with large ramifications on land usage and
management treading the path to uncontrolled land degradation. To access public goods such
as health services, education or security, bribes or ‘fees’ need to be paid. In fact, this has led
to corruption being normality on all political levels today. Those who control the ports, the aid
delivery contracts, the import and export business, the numerous checkpoints, can gain from
Somalia’s war economy. The business community has great leverage on political decisions,
as political offices are means to accumulate personal wealth (Webersik et al., 2018).
Figure 3: Conflict incidents including (left panel) and excluding al-Shabaab (right panel) during the onset
of the Arab Spring in 2011 to 2019. Data: ACLED, 2019.
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The number of violent incidents perpetrated by all actors in Somalia has been fluctuating since
2011 but remains at high rates and manifold in nature. During the same time, the number of
related fatalities has shown an increasing trend. The number of recorded incidents including
al-Shabaab peaks in mid-2013, as well as in 2017 excluding al-Shabaab, and has since then
declined (see Figure 3). Al-Shabaab contributes to almost half of the total number of incidents
(Armed Conflict Location & Event Data Project, 2020).
Long-term development challenges Somalia faces are myriad, and their discussion exceeds
the scope of this paper. There is a high urban growth rate. Fast-growing cities can be powerful
catalysts for economic growth, innovation, and improved service delivery. To realize these
opportunities, Somalia is faced with the challenge that about 70% of the population is under
the age of 30 (World Bank Group, 2018). In this context of the ongoing tension and continued
existence of armed non-state actors, one of the most persistent challenges is the effective
provision of security as a public good. The country is not yet at a point where DRR and
vulnerability policies can be applied in a conventional way to be effective. To take a step
forward, we set out for three key policy recommendations addressing each of the spotlights.

Policy recommendations
Somalia experiences droughts and flooding, environmental land degradation, animal and crop
diseases, human diseases like malaria but also zoonotic diseases like COVID-19. The high
population density and an increase in the urban population contribute to a higher demand for
food and issues about food prices. Our analysis shows that compound vulnerabilities overlap
and increase in poverty and social disparities.
To address some of the challenges of interconnected, complex vulnerabilities and systemic
risk impacts, a systems approach can help to better understand the nature of systemic risks
on food security in the local context. This can be done in conjunction with acknowledging the
systemic characteristics of compound vulnerabilities. We outline general recommendations
and specific actions for each of the three spotlights (Table 4); these can be summarized as
follows:
First, in order to minimize the negative externalities of Somalia’s political economy of war, it is
paramount that transparency rules are implemented at all levels of humanitarian and
development programming. Moreover, there is the need to raise awareness of the levels of
corruption and nepotism inherent in the political and economic system compromising personal
security at all levels, local, national and international.
Second, the importance of addressing displacement in the context of extreme weather events
has been increasingly recognized in the humanitarian aid and disaster risk community,
highlighting the need for an integrated and cross-sectoral approach, spanning disaster risk
reduction (DRR), climate adaptation, humanitarian assistance, human rights and refugee
protection, and sustainable development initiatives.
Third, food security is a growing challenge affecting local communities in developing countries,
and Somalia is no exception. With an increasing amount of the population, including internally
displaced persons, being food insecure, programmes, such as cash for food initiatives, must
be strengthened. Strengthening can be achieved through incorporating weather forecasts.
Food insecurity is an outcome of a complex and dynamic web of compound events, and driven
by systemic risks, as laid out in this paper. With references to impacts from the COVID-19
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pandemic, this paper also shows how existing vulnerabilities can interact with and exacerbate
food security as systemic risk (see Figure 1).
Table 4. Recommendations and actions by spotlight.
Spotlight
EWID

General
Recommendation
Explore different
arrangements to assure
(interim) security of
tenure for internally
displaced people.

EWID

Map geographic points
of data availability and
scarcity.

FS

Ensure food availability

FS

Ensure resources and
physical access to food

FS

Ensure stability of food
access and availability

PEC

Strengthen capabilities
in administrative skills
and technical areas that
are strictly public.

PEC

Address contentious
land issues such as
land grabbing, forced
evictions and historical
land grievances.
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Recommended Action
Build on existing
initiatives for IDPs and
explore different
measures such as
formalization of
occupancy, rental
assistance, home
improvement grants for
rental extensions,
incremental housing
support, communal lease
or
the combination of the
above.
Concerted efforts must
be made to collect data
disaggregated by sex,
age and other
characteristics including
socioeconomic status,
disability, and other
vulnerabilities, e.g., with
satellite imagery.
Build on existing, join
efforts in anticipating food
scarcity in the context of
extreme weather events.

Provide small-scale,
community-based
services for the poor and
the marginalized in
remote locations.
Establish an adequate
mechanism for food
prices and public markets
and investment in
infrastructure that
incorporates the informal
nature of economic
activity.
Strengthen capacity in
financial management,
procurement, and
technical skills such as
road construction and
maintenance, and flood
management.
Enhance protection
against land grabbing,
land speculation, and
forced evictions;
strengthen land dispute
resolution mechanism to
address land grievances.

Time
Horizon
ST

Partner/
Collaboration
District governments,
disaster risk and
displacement
community, academia.

LT

Humanitarian aid
agencies, international
organisations,
academia.

MT

Disaster risk
community,
humanitarian aid
agencies, international
organisations,
academia.

ST

Disaster risk
community,
humanitarian aid
agencies, international
organisations.
Humanitarian aid
agencies, international
organisations, informal
sector, academia.

ST

ST

District governments,
international
organisations.

MT

District governments,
international
organisations,
academia.

Key to table
Spotlight
EWID – Extreme Weather and Internal Displacement
FS – Food Security
PEC – Political Economy and Conflict

Time horizon
ST – Short Term
MT – Medium Term
LT – Long Term

Heavy floods, desert locusts and the COVID-19 pandemic have contributed to a deterioration
of the humanitarian conditions since the beginning of 2020, alongside drought and conflict. A
comprehensive approach to COVID-19 recovery demands an emphasis on interdisciplinary
cooperation and systems thinking. It also requires a strengthening of the science policy
interface. This way, feed-back loops between (climate change) impacts and scenario analysis,
data-driven policy design, and implementation are improved. Coupled with an emphasis on
open and improved data and information sharing, scientific contributions to decision making
processes include two key areas of monitoring and integrated assessment: 1) strengthening
of near real time monitoring capabilities across the development and environmental
dimensions of food systems and 2) providing integrated assessments of strategic choices and
implications for sustainable development pathways in a post COVID-19 world (Sperling et al.,
2020).
Beyond the case study, there are lessons learnt which can be digested in three action steps
towards addressing the nature of systemic risks and compound vulnerabilities:

Data and assessment models
There is a need for improving food-system models which account for systemic risk
characteristics and increase our understanding of nonlinear dynamics, social and natural
tipping points, feedbacks, dependence structures, and adaptive behaviours as highlighted in
Figure 1. Such an endeavour requires transdisciplinary approaches from different disciplines
as well as other forms of expertise; knowledge of local practitioners is key. With regard to the
data and assessment model structure, quantitative and qualitative methods need to be
combined. A variety of models need to be integrated to link climate hazards with technological
and civilizational risks. Here, artificial intelligence and machine learning approaches can
improve our understanding of systemic risk and compound vulnerabilities. However, it is
inevitable that quantitative models are complemented by qualitative assessment, such as
perceptions, social concerns, or socio-economic contexts to integrate those populations
affected as well as local decision makers. More work needs to be done to monitor the
robustness of data and statistics to ensure these are accurate, timely, disaggregated, and
accessible.

Governance
In terms of governance, disaster risk reduction mechanisms should be integrated into disaster
preparedness planning, where existing, and assist where emergency management is in its
infancy. This will ensure comprehensive and accessible service and referral mechanisms to
promote the specific needs of women and girls, children and youth, older persons, persons
with disabilities, displaced persons, and other at-risk populations, including prevention of and
response to gender-based violence. As experienced in Haiti, political instability has weakened
the country’s capacity to respond and to cope with hurricanes, landslides, flooding, and
earthquakes. Frequent changes in regime type, in particular transitions from autocratic to
democratic, or from democratic to autocratic regimes are dangerous, and destabilizing. As a
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result, the government has spent little attention to disaster preparedness and mitigation
(Webersik & Klose, 2013).

Anticipatory action
In the context of extreme weather events and internal displacement, more can be done on
minimising or averting crisis situations. Weather forecasts along with the framework of
forecast-based financing and weather-related insurance have to be incorporated in decisionmaking to better support those displaced by floods, heatwaves and other extreme events. The
strengthening of preparedness, including early warning systems, contingency planning,
evacuation planning and resilience building strategies and plans, and develop innovative
approaches, such as anticipatory action, to avert, minimize and address displacement related
to the adverse impacts of climate change is therefore crucial. Somalia is highly susceptible to
the impacts of climate change and extreme weather events. Without anticipatory action
approaches, these factors are likely to exacerbate existing compound vulnerabilities and
reduce the people’s livelihood options under additional warming.
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