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Nobody is an island. 
We are interconnected. 
Our actions have 
consequences − 
for all of us. 

Nobody is an island. We are interconnected. Our actions 
have consequences − for all of us. As we become ever-
more interconnected, so do the risks we share. To manage 
these risks, we need to understand why and how they are 
interconnected. Only then can we find appropriate solutions. 

Our world today is facing an unprecedented level of 
extreme events impacting people and nature, evident in 
the ever-increasing frequency of severe weather events, 
epidemics and human-made disasters. In 2020/2021, the 
world witnessed a number of record-breaking disasters that 
showed us clearer than ever before how interconnected we 
are, for better or worse. 

Society will likely remember most of these disasters as 
tragic, but largely isolated events that affected certain parts 
of the world for a period of time. This report explains that 
these events are only the tip of the iceberg, by highlighting 
how these events are interconnected with each other, with 
other larger processes, as well as with our action or inaction. 
They can lead to future disasters or will worsen existing 
problems such as biodiversity loss or poverty.

The report analyses 10 interconnected disasters that took 
place in 2020/2021. They were selected for their notoriety 
and representation of larger global issues, which have 
changed or will change our lives across the world:

1. Amazon Wildfires – Wildfires fueled by global appetite 

2. Arctic Heatwave – Spiraling into a climate disaster 

3. Beirut Explosion – When the global community 
abandons ship 

4. Central Viet Nam Floods – When being prepared is no 
longer enough

5. Chinese Paddlefish Extinction – The fish that survived 
the dinosaur extinction but not humankind

6. COVID-19 Pandemic – How a pandemic is showing us 
the value of biodiversity 

7. Cyclone Amphan – When a cyclone and                             
a pandemic combine

8. Desert Locust outbreak – How manageable risks          
spin out of control

9. Great Barrier Reef bleaching – Losing more than a 
natural wonder

10. Texas cold wave – A preventable catastrophe?

The COVID-19 pandemic, which was facilitated or 
amplified by our hyper-connected society, demonstrated 
in the clearest form possible that there are no borders 
or boundaries that can contain disasters. While this 
interconnectivity has been globally recognized for COVID-19, 
it equally applies to many other large-scale disasters which 
took place in 2020/2021. 

Disasters are interconnected
One example of this interconnectivity is the link between 
the Arctic heatwave and the Texas cold wave. In 2020, the 
Arctic experienced the second-highest air temperatures 
and second-lowest amount of sea ice coverage on record. 
These changes have impacts on the climate outside of the 
Arctic and can lead to intense cold spells and heatwaves 
in Europe and North America, such as the Texas cold wave 
in February 2021. During 86 hours, in temperatures below 
freezing in a state that is used to year-round warm weather, 
around 4 million people were without electricity as the power 
grid froze up, leading to the deaths of 210 people. The cold 
spell was likely influenced by increasing temperatures in 
the Arctic which destabilized the polar vortex, a spinning 
mass of cold air above the North Pole, allowing it to move 
southward into North America. If greenhouse gas emissions 
continue to be released at the current level, the Arctic will 
warm by 4°C year-round by 2050 and the cold wave in Texas 
will only be the beginning of more similar climate shocks. 

Disasters co-occur
Interconnections of disasters are not limited to those 
between faraway locations; they can also compound 
each other, as happened with the COVID-19 pandemic 
and Cyclone Amphan in the border region of India and 
Bangladesh. In an area where almost 50 per cent of the 
population is living under the poverty line, the COVID-19 
pandemic and subsequent lockdowns left many people 
without income options, including migrant workers who 
were forced to return to their home areas and were housed 
in cyclone shelters while under quarantine. On 20 May 
2020, Super Cyclone Amphan hit the region causing 
over 100 fatalities, damages in excess of $13 billion and 
displacing 4.9 million people. Many people, concerned over 
social distancing, hygiene and privacy, avoided evacuating 
to shelters. While the pandemic made it more difficult to 
prepare for the cyclone, the cyclone in turn also worsened 
the conditions for pandemic response in its aftermath, as 

Executive Summary
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health centres were destroyed and COVID-19 cases spiked. 
The pandemic also influenced response capacities to the 
desert locust outbreak, for example by disrupting supply 
chains for pesticides. As the number of disasters per year 
continues to rise, co-occurring disasters will become much 
more frequent. 

Disasters can be connected to individual and collective 
human behaviour
A high global demand for meat means that there is also a 
high demand for animal fodder, such as soy, which requires 
large plots of farmland. Combined with local political 
decisions and limited monitoring and enforcement, this 
has led to a record rate of deforestation and wildfires 
in the Amazon. Through the interconnections of global 
supply chains, meat consumption is one of the root causes 
contributing to the destruction of the Amazon. The impacts 
of forest fires and widespread deforestation are already felt 
globally as they exacerbate climate change and threaten 
biodiversity. Therefore the individual decision to eat meat 
and poultry can contribute to disaster risks.

Disasters share the same root causes
Root causes are the underlying factors that create 
conditions for disasters to occur. If we think of an event 
such as the Texas cold wave as an iceberg, the unusually 
freezing temperatures that led to power outages and 
suffering were just the tip of this iceberg. However, this tip 
is how we perceive disasters, and this is where the media 
and discussions usually tend to focus. Far below the tip, 
there are deeper systems and structures that allowed 
the disaster to occur, and they are surprisingly similar for 
many seemingly unrelated events. After identifying sets 
of root causes for each event, the three most commonly 
identified root causes shared between these 10 events are 
human-induced greenhouse gas emissions, insufficient 
disaster risk management and under-valuing environmental 
costs and benefits in decision-making. Human-induced 
greenhouse gas emissions were one of the reasons why 
Texas experienced the freezing temperatures to begin with, 
but they also contribute to the formation of cyclones such 
as Amphan or the Arctic heatwave, for example – entirely 
different disasters in entirely different parts of the world. 
Insufficient disaster risk management led to the large 
impacts of the Texas cold wave, where there was inadequate 
cold weather protection in place even though similar cold 
waves had already disrupted the delivery of electricity in 
1989 and 2011, and there had been warnings of another 
cold winter. This same root cause also played a role in 
other events such as the Beirut explosion or the desert           
locust outbreak.

Disasters should no longer be viewed in isolation 
When we recognize common root causes and emerging 

risks resulting from disasters like these and become aware 
of the interconnectivity between them, we will understand 
them better. This will also enable us to take collective actions 
at the global level that will change the larger, systemic 
processes behind them and ideally prevent similar events 
from occurring in the future.

Interconnected root causes call for interconnected 
solutions
As the interconnected nature of events and their underlying 
root causes are increasingly creating emerging risks at 
all scales, it is time to recognize the shortcomings of 
fragmented responses. Ideally, the solutions we implement 
will have benefits across different dimensions. Cutting our 
greenhouse gas emissions, for instance, could eventually 
reduce the frequency and severity of hazards linked to 
atmosphere and ocean warming (such as the Central 
Viet Nam floods, driven by a series of tropical storms 
and cyclones), thus reducing risk in vulnerable areas. 
Additionally, slowing down climate change is beneficial 
for biodiversity and ecosystems as it gives more time for 
ecosystems and species to adapt to changing conditions. 
This would not only help to protect biodiversity, for 
example in the Great Barrier Reef, but would also allow us 
to maintain the benefits a healthy reef provides to society 
such as coastal protection, recreational value and fish for 
consumption. These types of solutions use interconnectivity 
to our advantage to reduce risks and the severity of impacts, 
and they also help to avoid a cascade of disastrous events 
and therefore the emerging risks they contribute to.

Addressing trade-offs
Solutions that address the tip of the iceberg rather than the 
underlying structures are not only bound to be less efficient, 
but they also bring with them additional risks. Actions 
designed to reduce risk in one system can have negative 
impacts on another. Addressing any potential trade-offs 
is important to ensure that implemented solutions don’t 
become part of a further problem. For example, one solution 
to reduce disaster risk is to build sea walls or river dams that 
come with negative impacts on biodiversity and ecosystem 
health. A better solution would be to integrate ecosystem-
based measures along with built infrastructure that can help 
reduce disaster risk, while also protecting biodiversity.

We as individuals can be part of the solution
While many of the solutions require actions on international, 
national or regional scale, individual actions or inactions also 
matter. Because disasters can be connected to individual 
and collective human behaviour, we can be part of the 
solution if we take action which supports solutions or avoids 
further risk creation. We can be agents of change if we learn 
about risks and adjust our own behaviours at the individual 
level, while also demanding change and action from the 
society we live in.
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Introduction

We live in an interconnected world. We see it 
every day: through increased transport, trade 
and technology, our lives are more intertwined 
than ever with societies, economies and 
ecosystems in distant parts of the world. 

In this new report series, we focus on two key characteristics 
of disasters around the world:

These events may still be happening and will happen 
again. The modern media cycle is short and the disastrous 
events so frequent that as soon as we start to care about 
one issue another quickly replaces it (Schema and others, 
2019). Critically, reporting often ends when the hazard itself 
(e.g. a cyclone, or a heatwave) stops, ignoring the cascading 
impacts which remain ongoing for the people and places 
affected and the importance of how recovery is achieved. 
Remember the Beirut explosion or the cold wave in Texas 
which made the global news headlines in the past year? 
Despite large-scale media attention at the time, little public 
focus has been given to these incidents since. Other events 
are ongoing but only receive attention as disastrous events 
when particularly notable impacts arise (e.g. wildfires in the 
Amazon or warming in the Arctic). This report revisits these 
major events with the benefit of hindsight to learn lessons 
about the systemic problems behind them in order to 
improve our ability to forecast and prepare for future risks. 

These events don’t happen in isolation. To prepare 
for disastrous events with foresight, we need a deeper 
understanding of the common root causes behind them, not 
just at the site of impact itself but wherever they may lie in 
the world. These root causes may relate to the hazard itself 
(i.e. the disastrous event causing the loss), the exposure 
to the hazard (i.e. the people, assets and places at risk of 
impacts from the hazard) or the vulnerability to the hazard 
(i.e. how susceptible people, assets and places are and what 
their capacity to cope with hazards is), and are influenced 
by social, economic and environmental factors. Here, we 
identify not only how disastrous events are linked to the 
behaviours and choices of people from the local to global 
levels, but also to each other. In this way, the solutions to 
reduce the impacts of these disasters must also come not 
just at the level of symptoms, but also at the root cause 
level through a transformative change of critical behaviours 
and policies that accounts for the interconnectivity of the 
systems they influence. In examining these events’ global 
relevance and impacts, we ask what they will mean for our 
planet and humanity in the future, and we challenge readers 
to think why and how we need to act.

In the 2020/2021 Interconnected Disaster Risks report, we 
have selected the following 10 case studies: the wildfires 
in the Amazon, the record-breaking Arctic warming, the 
explosion in the port of Beirut, consecutive tropical storms 
and flooding in central Viet Nam, the extinction of the 
Chinese Paddlefish, the global COVID-19 pandemic, Cyclone 
Amphan in the Bay of Bengal, the locust infestation in the 
Horn of Africa, the mass coral bleaching event on the Great 
Barrier Reef, and the Texas cold wave We selected these 
events for their suitability as emblems for a broader picture 
of interconnected global issues and their high profile (and 
therefore public awareness) through a media analysis. One 
event, however, was included as an ‘overlooked’ event (in 
this case the Chinese Paddlefish extinction) to highlight 
the importance of issues outside the mainstream media 
cycle and their interconnectivity to more visible events. To 
explore the core message of global interconnectivity more 
comprehensively we prioritised diversity in the selection 
process, with cases representing different types of extreme 
events selected from various regions around the world. 

We will take you through these 10 disastrous events 
beginning in Chapter 2, which introduces them with 
particular narratives that connect them to the wider global 
picture, including summaries of how they developed, where 
their impacts may lead in the future, and how they are 
interconnected with other events in this report. Chapter 
3 constitutes a ‘deep dive’ into three critical aspects of 
disasters: 1) the Interconnectivity of the events and their 
causal factors, 2) primary Root Causes, and 3) Emerging 
Risks of major concern developing from these disastrous 
events and the systems that contributed to them. Chapter 
4 follows with a synthesis of possible solutions addressing 
the deeper level of root causes and vulnerabilities. As 
individual decisions matter, this chapter also provides 
choices and options for contributing to reducing risks in 
our interconnected world. This approach to the analysis 
of disastrous events gives a more systemic picture of the 
issues surrounding their occurrence in order to develop 
a greater understanding of the disaster-related risks we 
face now and will face in the future as a foundation for 
recognition and change.

The year 2020 brought this interconnectivity into sharp focus with the COVID-19 
pandemic, highlighting the risks increasing connectedness with our environment 
and fellow humans can have if left unchecked. While this pandemic has united the 
world in struggle as never before, it has also overshadowed the numerous record-
setting disastrous events worldwide: from record-high temperatures on land and 
sea, to extreme cold waves, insect plagues, species extinctions and wildfires, and 
explosions in urban areas.

Although we are coming to think of disaster risks as being interconnected, the 
disastrous events themselves are still largely reported and perceived as being 
isolated incidents. To build more resilient communities and sustainable futures, 
we need to better understand how global disasters are connected and why they 
happened in the first place. 

Chapter 1

10
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Wildfires fueled by 
global appetite

A high global demand for meat means that there 
is also a high demand for animal fodder, such 
as soy, which requires large plots of farmland. 
Combined with local political decisions and limited 
monitoring and enforcement, this has led to a 
record rate of deforestation and wildfires in the 
Amazon. In 2020 alone, an area of the Amazon 
forest burnt down that was larger than Fiji.  ↱

Event Amazon Wildfires
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While fire is often a natural process to manage vegetation, 
9 out of 10 of the Amazon fires in 2020 followed the 
intention to convert tropical rainforest into commercially 
used land. The Amazon is the world’s largest, most diverse 
tropical rainforest and Earth’s largest carbon sink, covering 
an area of 5.5 million km2, and it is often referred to as the 
world’s green lung.

However, an increase in meat consumption, particularly in 
the European Union and China, in combination with local 
political decisions and limited monitoring and enforcement, 
has led to a record rate of deforestation and wildfires. In the 
Amazon, wildfires are used as a tool for clearing land and 
converting forest vegetation into mostly agricultural land 
for livestock and soybean production. Around 77 per cent of 
these soybeans are then used for animal fodder, especially 
for poultry like the one in your chicken sandwich. Even if 
meat is not directly produced in the Amazon, through the 
interconnections of global supply chains, meat consumption 
is the root cause of the destruction of the Amazon. The 
deforestation of the Amazon, especially through the use of 
wildfires, strongly decreases local rainfall. The effect of this 
rainfall decrease has already been felt: in the year 2020 it 
caused human-made fires to go ‘wild’, leading to a vicious 
cycle which presents the very realistic threat of a tipping 
point being approached, after which parts of the rainforest 
will no longer be able to sustain themselves and will 
transform into grassland. 

Today, the Amazon is in steep decline and as more and more 
trees are lost, there is increasing risk of the region changing 
from a net carbon dioxide capturer to a net emitter. The 
impacts of forest fires and widespread deforestation are 
already felt globally. They exacerbate climate change, 
threaten biodiversity and reduce many of nature’s benefits 
that are central to the livelihoods of indigenous and 
local groups.

Event Amazon Wildfires



Key root causes: 

Wider picture / a symbolic event of:

From 2002−2019, 142,000 km² of Amazon rainforest was destroyed. 

In 2020 wildfires raged in regions around the world, including Australia, 
Indonesia, United States (California) and Russia (Siberia).

Wildfires will most likely become more frequent, longer and more severe due 
to an increase in global meat demand, greater accessibility of untouched 
areas due to road expansions, the recent decline in commitment of national 
governments to forest protection, and the change in weather conditions due 
to climate change.

Insufficient disaster risk management

Full environmental costs undervalued in decision-making

Prioritizing individual profits

Global demand pressures

Insufficient national/international cooperation

Human-induced greenhouse gas emissions

2,500 
individual fires in 2020

20,000 km2    
of primary forest loss

Key interconnections:

Location: Amazon rainforest

Category: Human-made wildfires

Date/duration: Perennial, season intensity 
from July – November 

Key figures: 

Key impacts:

4.5 million
people have been affected by harmful 
levels of air pollution

2,195
people were hospitalized due to respiratory 
illness in 2020

Shared root cause with: 
Chinese Paddlefish Extinction 

Environmental costs undervalued in 
decision-making: In both cases, landscape 
interventions took place to harness 
economically valuable resources (water, 
energy, food) without accounting for the 
resulting environmental costs. 

Root causes Underlying drivers Amazon Wildfires Impacts Emerging risks

Climate  
feedback loops

Loss of biodiversity

Land-use  
change

Drought

Accelerating climate change 

Environmental costs and benefits 
undervalued in decision-making

Global demand 
pressures 

Lack of protective law 
enforcement 

Loss of livelihoods 

*Adverse health impactsInsufficient national/
international cooperation

Escalating biodiversity crisis

Ecosystem tipping points* 

Zoonotic disease emergence*Prioritizing individual 
profits

Insufficient disaster 
risk management

Human-induced greenhouse 
gas emissions

Shared root cause with:
Arctic Heatwave

Human-induced greenhouse gas emissions: 
Climate change provides ‘fuel to the fire’ 
of positive feedback loops, whereby the 
effects of warming continually feed into 
each other, exacerbating the effects of 
climate change, reaching tipping points in 
both landscapes.

Amazon Wildfires

*See Technical Repoort for more information

Event
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Spiraling into a 
climate disaster

In 2020, the Arctic had the second-highest air 
temperatures and second-lowest area of sea ice 
coverage on record. The Arctic is experiencing 
climate change with at least twice the speed 
of the rest of the planet, which has disastrous 
consequences not just for the immediate 
environment, but also for the whole world.  ↱

Arctic HeatwaveEvent
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2020 was one of the three warmest years on record, with 
the most notable warmth being observed in the Siberian 
Arctic, where temperatures reached 38°C in Verkhoyansk, 
provisionally the highest known temperature anywhere 
north of the Arctic Circle. This fueled the most active wildfire 
season in an 18-year-long data record, as estimated in terms 
of carbon dioxide emissions released from fires. In the past 
decade, Arctic temperatures have increased by nearly 1°C. 
If greenhouse gas emissions stay on the same trajectory, 
the North will have warmed by 4°C year-round by 2050. 
Projections point to an ice-free Arctic in the summer in the 
next 10-15 years, meaning that the once ice-covered white 
ocean will turn into a blue ocean. An important regulating 
mechanism in the Arctic is the albedo effect: when sunlight 
hits a white surface such as snow and ice, more of it is 
reflected back into space without warming its surroundings 
than when light hits a darker surface. When ice melts 
and uncovers darker land and water, more sun energy is 
absorbed, which warms the Arctic even further. 

There is no aspect of life in the Arctic that will not be 
affected by these changes, from ecosystems’ integrity 
to livelihood opportunities of the local population, to the 
stability of energy and transportation infrastructure. Close 
to 4 million people, many of them indigenous, will be forced 
to resettle or adjust to the new conditions. Animals, such 
as reindeer, polar bears, cod and seals, are all affected as 
their natural environment is changing faster than ever. 
With continued high greenhouse gas emissions, polar 
bears’ reproduction and survival will steeply decline with 
projected extinction of nearly all subpopulations by 2100. 
What happens in the Arctic will affect the planet overall, 
through sea level rise caused by melting Greenland ice, and 
the impacts on the climate outside of the Arctic. Intense 
cold spells and heatwaves in Europe and North America 
are linked to the Arctic climate, and the rapid change in 
Arctic temperatures may affect their future patterns. The 
repercussions of these changes have the potential to affect 
climate stability worldwide: weather extremes around 
the world will be impacted by the change in oceanic and 
atmospheric currents, while the release of greenhouse 
gases stored in the thawing permafrost has the potential to 
strongly exacerbate climate change. 

Arctic HeatwaveEvent



Key root causes: 

Wider picture / a symbolic event of:

The changes in the Arctic have impacts globally: the melting of Greenland 
ice is one of the primary drivers of global sea level rise, and the Arctic 
climate contributes to cold spells and heatwaves in Europe and 
North America. 

Potential ice-free summers in the Arctic by 2035; greenhouse gases that are 
currently stored in the permafrost could be released and exacerbate climate 
change further, and unique biodiversity will be lost.

Human-induced greenhouse gas emissions

14 million ha
of forests and peatlands burnt by wildfires 
in Siberia

Shared root cause with:
Amazon Wildfires

Human-induced greenhouse gas  
emissions: climate change provides fuel 
to the fire of positive feedback loops that 
exacerbate the effects of climate change, 
reaching tipping points in both landscapes.

Arctic Heatwave

Ocean  
warming

Sea level  
rise*

Atmospheric  
warming

Accelerating climate change 

Human-induced greenhouse 
gas emissions

Climate  
feedback loops

Changes in atmospheric  
circulation*

Loss of  
food security 

Loss of 
livelihoods

Loss of 
biodiversity

Adverse health 
impacts* 

Increasing societal challenges 
for disaster risk management

Escalating biodiversity crisis 

Ecosystem tipping point*

Root causes Underlying drivers Arctic Heatwave Impacts Emerging risks

Environmental 
degradation* *See Technical Repoort for more information

2x
Arctic is warming twice as fast as the rest of the 
planet (Arctic amplification)

Location: Land and sea above Arctic Circle  
(> 66.5° N)

Category: Extreme weather

Date/duration: Summer season 2020 
(seasonal peak of multi-decade process)

Key figures: 

2nd lowest    
summer sea ice cover (3.74 million km2)

Key impacts:

38°C
record air temperature recorded in  
Verkhoyansk, Siberia

Key interconnections:
Direct influence on: 
Texas Cold Wave

Increasing temperatures in the Arctic 
influence the stability of the polar jet 
stream, a spinning mass of air above the 
North Pole, allowing cold air to move 
southward into North America.

Event
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When the global 
community 
abandons ship

On 4 August 2020, more than 200 people lost 
their lives and more than 6,000 were injured 
when a massive explosion of ammonium nitrate 
destroyed much of the port area of Beirut.   ↱

Beirut ExplosionEvent
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However, the questions of how the ammonium nitrate 
ended up in the port of Beirut in the first place and why 
such hazardous material was stored inappropriately explains 
why Beirut is about more than one human tragedy: it is 
about lack of accountability in a global value chain, which 
− in the case of sea transport − leads to a poorly regulated 
shipping industry. All around the world, ships are abandoned 
once they become unprofitable, for example because they 
break down or are held by port authorities following safety 
inspections. The lack of binding international law enables 
ship operators to register their holdings in countries with 
‘open registries’, which allows ships to fly a flag without 
having a connection to the chosen nationality. As a result, a 
majority of all vessels worldwide are registered in countries 
with the lowest fees and security standards, and fly so-
called ‘flags of convenience’, allowing them to circumvent 
regulations and responsibility. 

In the case of the Beirut explosion, a cargo ship carrying 
ammonium nitrate was abandoned in the port in 2013, 
and the explosive cargo was eventually brought to shore 
and incorrectly stored next to explosives in Beirut’s 
harbour in a densely populated area for more than six 
years. Deeply rooted corruption and a weak governance 
structure contributed to a lack of action by those 
responsible. The explosion then affected a population 
which was already suffering under an over-stretched 
health care sector, struggling economy and the challenges 

of COVID-19, costing precious human lives and leaving 
behind traumatized families and communities. Following 
the explosion, COVID-19 cases spiked in Beirut, further 
stretching already scarce resources in the health sector. 
Between 2004 and 2018 the ILO registered 400 separate 
incidents of cargo ship abandonments with crew members 
on board. These abandonments are not only dangerous from 
the human rights perspective of the abandoned crews, but 
also because of the leftover fuel, hazardous cargoes and 
unattended ships that pose further risk for humans and the 
environment alike. The Beirut tragedy proves just how much 
disaster risk they carry. 

Beirut ExplosionEvent



Key root causes: 

Wider picture / a symbolic event of:

Since the assassination of former president Hariri, political instability has 
remained. The conflict in Syria starting in 2011 has led to an economic 
downturn in the region. Currently, Lebanon is facing a financial crisis which 
increased strongly in 2019.

Further issues of safety and security for ship operators and port areas 
will emerge as issues of regulation and enforcement continue to go 
unaddressed. Human security demands strong international cooperation 
and taking responsibility.

Insufficient disaster risk management

Prioritizing individual profits

Insufficient national/international cooperation

50%
hospital capacity of 
the city destroyed

$3.8
to $4.6 billion damage 
to the physical 
infrastructure alone

Key interconnections

+200 
fatalities

+6,000 
injured

300,000
people homeless

Indirect influence:
COVID-19 Pandemic

Exacerbating COVID-19 pandemic: 
Hospitals already full, the health system 
was overwhelmed directly after the 
explosion leading to a drop of security 
standards adopted for COVID-19;  
COVID-19 cases spiked after the explosion 
(from 4,022 cases on 4 August to 10,347 
on 19 August). 

Shared root cause with:
Desert Locust Outbreak; Texas Cold Wave

Insufficient disaster risk management: 
A disaster occurred due to the lack of 
local government capacity to prevent a 
predictable and known hazard.

Beirut Explosion

Open  
registries

Loss  
of lives*

Lack of security 
measures for 
handling ammonium 
nitrate

Weak health 
systems

Ship 
abandonment

Increasing societal challenges  
for disaster risk managemnet 

Insufficient national/
international cooperation

Prioritizing  
individual profits 

Insufficient disaster  
risk management

National  
financial crisis

Adverse  
health impacts*

Infrastructure  
damage* 

Loss of  
livelihoods

Exacerbation of the national 
financial crisis*

Root causes Underlying drivers Arctic Heatwave Impacts Emerging risks

*See Technical Repoort for more information

2,750 tons
of ammonium nitrate detonated. Loss of  
cultural heritage, threat of toxic gases and 
environmental contamination for roughly  
2.4 million citizens of Beirut

Location: Port of Beirut, Lebanon

Category: Human-made disaster

Key figures: 

Key impacts: 

Date/duration: 4 August 2020 at around 
6:07 PM

Shared root cause with:
Texas Cold Wave 

Prioritizing individual profits: ‘Race to the 
bottom’ impacting security standards, 
presuming cheapest strategies are best.

Event
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Nine storms, cyclones and heavy floods  
in 7 weeks − when being prepared is no 
longer enough

Viet Nam’s long coastline, geographic location 
and diverse topography and climate contribute 
to it being one of the most hazard-prone 
countries of the Asia-Pacific region. Almost all 
the provinces and cities in Viet Nam are affected 
by floods of varying intensity and duration.   ↱

Central Viet Nam FloodsEvent
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They are the country’s deadliest hazard, having caused 69 
per cent of all disaster-related casualties between 1990 
and 2014. Despite long experience with such events, Viet 
Nam’s disaster risk reduction measures and policies were 
still overwhelmed when nine storms and cyclones hit the 
central coast region within seven weeks. Storm Linfa, Storm 
Nangka, a tropical depression in the East Sea, Storm Saudel, 
Storm Molave, Super Typhoon Goni, Storm Astani, Storm 
Etau and Storm Vamco devastated Viet Nam from the 
beginning of October to mid-November of 2020 and caused 
widespread flooding in 10 regions. A combination of coastal 
flooding, urban flooding and heavy rains soon saturated the 
soils, leading to an unmanageable situation, even for a
population and a government prepared to deal with these 
types of events. 

As a result, a total of 7.7 million people were affected by the 
disruption to basic services (electricity, communications, 
transport, water, health, education and civil protection) and 
food supplies, and 291 lost their lives. Crops, livestock 
and lifeline infrastructure were severely damaged or 
completely lost, hampering the delivery of aid relief to the 
affected communities. Although Viet Nam is a country 
recognized as being exposed to recurring hazards, the 
magnitude and consecutive characteristics of the storms 
worsened the hardships caused by the ongoing pandemic 
and further plunged the affected people into poverty. 
Following the nine storms, the Government of Viet Nam 
introduced a new classification level for heavy rain in their 
weather warning system. Viet Nam has been listed by the 
World Bank as one of the five countries that will be worst-
affected by climate change. Around 11.8 million people living 
in the coastal provinces of Viet Nam are exposed to intense 
flooding. The number of intense storms and cyclones is 
expected to increase with the changing climate, making 
these types of scenarios more likely in the future. 

Central Viet Nam FloodsEvent



Key root causes: 

Wider picture / a symbolic event of:

In some provinces the flood levels broke historic records. 

Increasing extreme events severity and flooding will challenge many tropical 
coastal locations globally. 

Need to consider and prepare for new, unseen climate extremes.  
The proportion of Category 4 and 5 tropical cyclones and associated 
average precipitation rates are projected to increase with a 2°C global 
temperature rise. Coastal hazards will be exacerbated by an increase  
in the average intensity and magnitude of storm surges, and precipitation 
rates of tropical cyclones.

Insufficient disaster risk management

Human-induced greenhouse gas emissions

Full environmental costs undervalued in decision-making

Shared root cause with:
Texas Cold Wave 

Insufficient disaster risk management: The 
structures and policies in place for disaster 
risk management were not ready for such 
an extreme event. 

Central Viet Nam Floods

Ocean  
warming

Loss  
of lives*

Unsustainable  
development

Ecosystem  
degradation

La Niña Increasing societal challenges  
for disaster risk management 

Environmental costs  
and benefits 
undervalued in decision-
making

Human-induced 
greenhouse  
gas emissions

Limited  
government resources

Development in 
flood-prone areas

Lack of flood- 
proof houses 

Deficiencies in hazard 
communication

Loss of  
livelihoods 

Adverse health  
impacts*

Infrastructure  
damage*

Exacebation of  
social inequalities*

Increasing magnitude  
of storms*

Insufficient  
disaster risk 
management

Key interconnections:

Root causes Underlying drivers Arctic Heatwave Impacts Emerging risks

*See Technical Repoort for more information

$1.3 billion   
in damages, loss of crops and livestock, losses 
in key economic sectors, damage to houses and 
lifeline infrastructure, disruption of basic services

291
fatalities 

66 
missing people

7.7 million
people affected and 1.5 million people  
severely affected

9 storms 
in 7 weeks, torrential rains, heavy floods (coastal, 
urban and riverine) and resulting landslides

Location: Central Viet Nam

Category: Extreme weather

Key figures: 

Key impacts: 

Date/duration: Beginning of October to 
mid-November 2020

Indirect influence: 
COVID-19 Pandemic

Increased financial vulnerability: 
The COVID-19 pandemic eroded the coping 
capacities of vulnerable households, which 
led to them suffering harder impacts, 
employing negative coping mechanisms 
and increasing the risk of falling into 
extreme poverty. 

Event
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The fish that 
survived the dinosaur 
extinction but not 
humankind

Chinese Paddlefish have been around for an 
estimated 200 million years, which means 
they already swam alongside the dinosaurs 
and survived their extinction. But they did not 
survive the overconsumption and intervention of 
humankind, and were declared extinct in 2020.   
↱

Chinese Paddlefish ExtinctionEvent
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While overfishing and pollution played an accelerating role, 
much of its demise can be attributed to the multiple dam 
constructions in the Chinese Paddlefish’s natural habitat: 
the Yangtze River. The ‘last nail in the coffin’ was the 
construction of the Gezhouba Dam in 1981, which effectively 
cut the Chinese Paddlefish off from its only spawning 
ground, which was further upstream. While wild-caught 
freshwater fish provides food security and livelihoods for 
hundreds of millions of people across the world, the Chinese 
Paddlefish no longer can. In this, the Chinese Paddlefish 
is not alone: 16 species of freshwater fish disappeared in 
2020, and another 115 have been classified as ‘critically 
endangered, possibly extinct’. Aside from the loss of unique 
biodiversity, freshwater fish extinction has other long-
term impacts. While freshwater makes up only 1 per cent 
of Earth’s area, 51 per cent of known fish species can be 
found there, and they are an important source of nutrition 
and income for communities around the world. At least 43 
per cent of the wild freshwater fish harvest comes from 50 
low-income, food-deficient countries, where access to other 
forms of quality food is limited. Freshwater fish also play an 
important role in the food chain as they are eaten by larger 
animals (for example bears).

Dams are not the only reason why these fish go extinct, 
but they play an important role. Around the world, more 
than 40,000 large dams have been built since the 1950s, 
and 3,700 further dam projects are pending. Many of these 

projects are planned in areas that are considered biodiversity 
hotspots, including the Amazon, Congo and Mekong Rivers. 
It is estimated that these dams will alter 93 per cent of the 
river volume worldwide, which means they have an impact 
on almost all global habitats of freshwater fish. 

Chinese Paddlefish ExtinctionEvent



Key root causes: 

Wider picture / a symbolic event of:

Freshwater ecosystems represent only 1 per cent of Earth’s area but 
host more than 51 per cent of the known fish species, which provide the 
equivalent of the total animal protein consumption of 158 million people. 
IUCN declared at least 80 freshwater fish extinct, and one out of every three 
freshwater fish species is threatened by extinction. In the last 50 years, 
the population of migratory fish has fallen by 75 per cent; in the same time 
period the population of larger fish species has fallen by 94 per cent.

A world without freshwater fishes is a very concerning (and depressing) 
one, particularly for developing countries where fishing represents a major 
source of income and fish are part of the daily
basic diet.

Every 3rd freshwater fish species is threatened 
by extinction

Shared root cause with:
Cyclone Amphan 

Environmental costs and benefits 
undervalued in decision-making:  
Dam construction leads to coastal erosion 
and loss of mangroves, which  
compromises ecosystem services, 
particularly coastal protection.

Shared root cause with:
Amazon Wildfires 

Global demand pressures: Landscape 
interventions took place to harness 
economically valuable resources (water, 
energy, food). 

Chinese Paddlefish Extinction

Full environmental costs undervalued in decision-making

Global demand pressures

Shared emerging risks with:
Great Barrier Reef Bleaching 

Biodiversity crisis: Coral bleaching  
and the Chinese Paddlefish extinction  
result in biodiversity loss with potential 
ecosystem collapse. 

Land-use change:  
dam construction

Loss of  
biodiversity

Pollution

Escalating  
biodiversity crisis

Environmental 
costs and benefits 
undervalued in 
decision-making

Overfishing

Loss of  
food security 

Loss of  
livelihoods

Ecosystem  
tipping point*

Global  
demand pressures

Key interconnections:

Root causes Underlying drivers Arctic Heatwave Impacts Emerging risks

*See Technical Repoort for more information

7 metres
maximum length. One of the largest  
freshwater fish 

43%
of the wild freshwater fish harvest comes from 
50 low-income, food-deficient countries

Location: Yangtze River, China

Category: Biodiversity loss

Key figures: 

Loss of biodiversity and ecological  
functions (e.g. relaxation of top-down control  
of prey populations)

Key impacts: 

Date/duration: ‘Functionally extinct’ since 1993, 
officially declared extinct by the International 
Union for Conservation of Nature (IUCN) in 
January 2020

Event
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How a pandemic is 
showing us the value 
of biodiversity

Human behaviour is largely to blame for the 
emergence of SARS-CoV-2 and for turning 
COVID-19 into a global pandemic that has so 
far caused over 4 million deaths globally and 
impacted the lives of millions more.  ↱

COVID-19 Pandemic Event
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When habitats are invaded or destroyed and exotic animals 
are hunted or traded, humans come close to animals in new 
ways, and they also come close to the diseases that these 
animals carry. SARS-CoV-2 is most likely a zoonotic disease, 
which means that it likely originated in wildlife and was 
transmitted to humans through close contact, possibly via 
animal markets1. Nearly every disease that has ever become 
a pandemic (influenza, Ebola, HIV/AIDS, SARS, etc.) was 
caused by zoonoses, and the frequency of these types of 
outbreaks has been increasing. 

The increase in zoonotic diseases is not a coincidence. When 
humans destroy natural areas and habitats of animals, they 
also reduce biodiversity. As species disappear, the species 
that are able to persist in human-dominated landscapes 
are more likely to be zoonotic hosts, increasing the risk 
of spillover to people. In contrast, in less-disturbed areas 
with higher biodiversity, zoonotic hosts are less common 
as other species suppress their numbers. This means that 
biodiversity loss increases the risk of humans becoming 
exposed to zoonotic diseases.

But the impact of human behaviour did not end here: 
what makes COVID-19 particularly destructive is the 
unprecedented speed with which it spreads around the 
world. Despite the declaration of a Public Health Emergency 
by WHO in January 2020, governments did not implement 
effective containment measures for months; meanwhile 

humanity, in an age of globalization, moved faster. This 
allowed COVID-19 to become a disaster ‘multiplier’, which 
effectively amplifies the risk of current and future disasters. 
COVID-19 weakened the response capacity to any other 
disasters that took place simultaneously, and it is leaving 
behind people who are more vulnerable than before, be 
it because they are now poorer, have less food security, 
even greater gender inequality, or more. It is estimated that 
less than 0.1 per cent of the zoonotic viral risk has been 
discovered so far, hence there is great potential for future 
occurrences of zoonotic diseases. If humans continue to 
destroy biodiversity, keep increasing livestock farming 
and come closer to wild animals by intruding into habitats, 
the international community needs to better prepare, or 
COVID-19 will not be the last global pandemic in our lifetime. 

COVID-19 Pandemic

1 There is still a debate on whether SARS-Cov-2 could have also been first 
transmitted to humans in the Wuhan Institute of Virology, a laboratory 
researching bat coronaviruses. Still, even if this hypothesis turns out to be 
correct it remains essential to discuss the risk of zoonotic disease emergence.

Event



Key root causes: 

Wider picture / a symbolic event of:

This is the second outbreak of a SARS virus in the last 20 years − the first 
was successfully prevented to become a pandemic.

The risk of a new emergence of zoonotic diseases is increasing, as 
livestock farming and encroachment increases. Their development into 
pandemics will also become more likely due to increased global mobility 
and interconnectedness.

COVID-19 Pandemic

Full environmental costs undervalued in decision-making

Global demand pressures

Insufficient disaster risk management

Prioritizing individual profits

Insufficient national/international cooperation

Shared root cause with:
Beirut Explosion; Amazon Wildfires 

Insufficient national/international 
cooperation: International regulations are 
absent or ineffective. 

Land-use  
change

Loss  
of lives*

Weak health 
systems

High  
mobility

Increasing societal challenges  
for disaster risk management 

Global demand  
pressures 

Environmental costs and benefits 
undervalued in decision-making

Loss of  
livelihoods 

Adverse  
health impacts* 

Loss  
of food security 

Shrinkage of  
global economy* 

Adverse  
educational impacts*

Exacebation of  
social inequalities*

Insufficient national/
international cooperation

Priotizing 
individual profits

Insufficient disaster  
risk management

Key interconnections:

Root causes Underlying drivers Arctic Heatwave Impacts Emerging risks

*See Technical Repoort for more information

3.5%       
decline in global 
economy

40%       
rise in food prices 
from May 2020 to 
May 2021

200 million
confirmed cases 

4 million
deaths 

Location: Global

Category: Biological hazard

Key figures: 

Lockdown measures / travel restrictions, health 
system collapses

Key impacts: 

Date/duration: December 2019 - ongoing

Indirect Influence: 
Beirut Explosion; Desert Locust Outbreak; 
Cyclone Amphan; Central Viet Nam Floods; 
Amazon Wildfires; Texas Cold Wave 

The pandemic affected these other  
events through disruption of supply chains, 
reduced effectiveness of disaster  
response, increased vulnerability and 
restricted movement. 

Event
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When a cyclone and a 
pandemic combine

Super Cyclone Amphan is a lesson on the 
compounding effects that hazards, particularly 
novel (e.g. a global pandemic) or extreme (e.g. a 
super cyclone), can have when they co-occur, a 
scenario that is increasingly likely as the number 
of disasters per year continues to rise.  ↱

Cyclone AmphanEvent
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The Sundarbans is a delta region characterized by one of 
the largest mangrove forests in the world that supports rich 
biodiversity, acts as a shelter belt from extreme weather and 
provides the livelihoods of millions of people, almost 50 per 
cent of whom are living under the poverty line. As an area 
that is struck by ever-intensifying storms and floods, and a 
combination of rising sea levels with damming of upstream 
rivers causing an increasingly eroded and saline coastline, 
the region’s natural coastal defenses had already been 
weakened before Amphan hit.

When the COVID-19 pandemic struck, the subsequent 
lockdowns left many people without income options, 
including migrant workers who were forced to return to 
their home areas − including coastal rural areas like the 
Sundarbans − and housed in cyclone shelters while under 
quarantine. It was against this backdrop that Cyclone 
Amphan hit the area, a super cyclone that would have been 
devastating even without the ongoing pandemic. But the 
current situation was even more difficult for the population 
because the shelters were already crowded, and the local 
people largely avoided evacuating to them because they 
were concerned over social distancing, hygiene and privacy.
While the pandemic made it more difficult to prepare for the 
cyclone, the cyclone in turn also worsened the conditions 
for pandemic response in its aftermath. It damaged close 
to 6,000 primary health centres and sub-centres, thereby 
exacerbating the strain on the existing health systems in 
the region. In addition, the cyclone had an impact on the 
pandemic spread. It destroyed homes where people had 
previously been able to distance themselves from others 
and it forced people into riskier behaviours because their 
livelihoods were destroyed. As a consequence, more people 
were put in the path of infection risk.

Cyclone AmphanEvent



Key root causes: 

Wider picture / a symbolic event of:

Globally, there was a record-tying 103 named cyclones in 2020 alone, 
accounting for over 1,300 deaths and over $73 billion in damages. Of 
these cyclones, Amphan is notable for the severe impacts on vulnerable 
communities due to the compounding effect of the COVID-19 pandemic.

The likelihood of severe storms is set to increase, as are levels of population 
and development in vulnerable coastal zones, while ecosystem services 
and protection from coastal ecosystems are literally being eroded. 
Without integrated coastal zone management, loss and damage of coastal 
settlements due to storms is likely to increase in the future to a point  
where recovery is no longer feasible. In addition, however, as novel events 
and pandemics are predicted to increase in the future, multi-hazard  
events where different types of events co-occur (in this case a cyclone and a 
pandemic) must also be given more consideration in risk planning.

Cyclone Amphan

Full environmental costs undervalued in decision-making

Insufficient disaster risk management

Human-induced greenhouse gas emissions

Shared root cause with:  
Paddlefish Extinction

Environmental costs and benefits 
undervalued in decision-making: 
Environmental costs of dam constructions 
not being accounted for is leading to a 
loss of biodiversity in coastal mangroves, 
which compromises ecosystem services, 
particularly coastal protection.

Shared root cause with:
Great Barrier Reef Bleaching

Human-induced greenhouse gas emissions: 
Driving higher sea-surface temperatures 
are contributing to both coral bleaching and 
more intense cyclones.

Ocean 
warming

Loss  
of lives*

Land-use  
change 

Loss of coastal  
protection

Stronger 
storms

Sea level 
rise 

Increasing societal challenges for 
disaster risk management 

Exacerbation of  
social inequalities*

Environmental 
costs and benefits 
undervalued in 
decision-making

Human-induced  
greenhouse  
gas emissions

Shelters less effective  
during the pandemic

Shortage of alternative 
livelihood options

Adverse  
health impacts* 

Loss of food  
& water security

Loss of  
livelihoods

Infrastructure  
damage*

Loss of 
biodiversity

Escalating  
biodiversity crisis

Increasing magnitude 
of storms*

Loss of ecosystem services 
(coastal protection)*

Insufficient disaster 
risk management

Key interconnections:

Root causes Underlying drivers Arctic Heatwave Impacts Emerging risks

*See Technical Repoort for more information

4.9 million
people displaced

100+
deaths 

260 km/h
max wind speed. Category 5 (storm surge up  
to 5 metres high)

Location: Border region of India/Bangladesh  
(the Sundarbans)

Category: Extreme Weather 

Key figures: 

$13 billion
cost of damages

Key impacts: 

Date/duration: 20 May 2020

Indirect influence:
COVID-19 Pandemic

Lockdown restrictions are causing loss of 
livelihoods in impacted areas and reducing 
effectiveness of cyclone response options. 

Event
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How manageable risks 
spin out of control

Locust infestations have been considered a 
pest since antiquity, but in the past 120 years 
humans have generally become much better 
at managing locusts, having learned how 
to contain them before they turn into large 
infestations.  ↱

Desert Locust OutbreakEvent
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However, despite having this knowledge, we frequently 
still fail at locust management. Starting in 2018, a series of 
unfortunate events unfolded that led to this opportunity 
being missed, allowing swarms of desert locusts to form and 
spread across 23 countries on multiple continents between 
2019 and 2021, devouring their weight in vegetation every 
day. Desert locusts destroy vegetation extremely rapidly: a 
swarm covering 1 km² consumes as much food as 35,000 
people in one day, and these swarms were often much 
larger. One mega-swarm alone, measured in Kenya in 2020, 
was the size of the country of Luxembourg.

It began with climate change and a series of cyclones that 
created favourable conditions for locust breeding in the 
Arabian Peninsula. Political conflict and insecurity in Yemen, 
and later in the course of the outbreak in Somalia, rendered 
some breeding areas inaccessible even after they had been 
identified, such that the initial outbreak was not curbed. 
The ongoing cyclones with their strong winds subsequently 
supported the migration of swarms far into Africa and 
Southeast Asia, where the locusts not only destroyed crops, 
but also fodder for farm animals to the point of leading to 
the starvation of animals. Ultimately, the large-scale 
vegetation loss directly threatened the livelihoods and 
nutrition of an estimated 42 million people already at risk 
from food insecurity.

In this way, missing crucial intervention points due to 
regional and local barriers to management led to 23 
countries facing serious impacts over food security and 
livelihoods. Climate change predictions indicate that 
conditions favouring desert locust outbreaks will likely occur 
more frequently in the future.

Desert Locust OutbreakEvent



Key root causes: 

Wider picture / a symbolic event of:

Wider context → Food insecurity, poverty and a comparatively high level 
of dependence on subsistence agriculture make the population of the 
most affected countries particularly vulnerable to crop losses, and lack of 
government funds and capacities hinder the implementation of adequate 
locust management.

Future context → Given their cyclic recurrence, desert locust outbreaks 
will continue to be a hazard in the future, and may become more frequent 
and severe as climatic changes, including ocean warming, foster weather 
conditions that are favourable for swarm emergence.

Desert Locust Outbreak

Full environmental costs undervalued in decision-making

Insufficient disaster risk management

Human-induced greenhouse gas emissions

Insufficient national/international cooperation

Increased  
storm activity

Lack of 
monitoring

Delayed use of pesticides

Use of chemical pesticides 
over non-chemical biocides

Persistent  
funding gaps 

Favorable breeding 
conditions

Lack of access  
to outbreak areas

Insuffiicient disaster risk 
management

Human-induced greenhouse 
gas emissions

Insufficient national/
international cooperation

Environmental costs and benefits 
undervalued in decision making

Root causes Underlying drivers

2 million ha
of land in 10 countries targeted for treatment in 
2020 and 2021

42 million
people at risk of food insecurity

Location: 23 countries in total, 8 countries 
in the Horn of Africa most strongly affected 
(Djibouti, Eritrea, Ethiopia, Kenya, Somalia, 
South Sudan, Uganda, Tanzania)

Category: Biological hazard

Key figures: 

$312 million
request from the Food and Agriculture 
Organization (FAO) in funding to fight 
the outbreak

Date/duration: 2019 − present

Key impacts: 
Destruction of vegetation: harvest losses 
and loss of livestock fodder (livestock loss)

Event

Shared root cause with:
Beirut Explosion; Texas Cold Wave 

Insufficient disaster risk management: 
A disaster occurred due to the lack of 
capacity of local authorities to prevent a 
predictable and known hazard.

Loss of  
food security 

Increasing societal challenges  
for disaster risk management 

Adverse  
health impacts* 

Loss of  
livelihoods 

Loss of  
biodiversity

Conflict  
escalation*

Escalating  
biodiversity crisis

Exacerbation of  
social inequalities*

Key interconnections:

Arctic Heatwave Impacts Emerging risks

*See Technical Repoort for more information

Indirect influence:
COVID-19 Pandemic

Restricted movement, disruption of supply 
chains for necessary goods: Lockdown 
measures restricted migration for alternate 
income, and travel restrictions disrupted 
response supply chains (including the food 
market, further increasing vulnerability to 
food insecurity).
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Losing more than a 
natural wonder

The Great Barrier Reef, a natural wonder, is 
usually associated with colourful fish and 
incredible beauty. But beyond its pretty looks, 
the Great Barrier Reef and coral reefs like it 
around the world provide essential services to 
ecosystems and local communities.  ↱

Great Barrier Reef BleachingEvent
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Between a quarter and a third of all marine species spend 
a part of their lifecycle in coral reefs. Nearly a billion people 
depend on corals for their livelihood and food security, for 
example through related tourism business and fishing. 
Corals also protect coastlines and those living in close 
proximity to the coast. Reefs break waves and reduce 
current velocities and as such greatly contribute to coastal 
risk reduction. Approximately 200 million people are 
estimated to depend on coral reefs for protection from 
storm surges and waves. But currently we are losing our 
corals at an unprecedented level around the globe. The 
Great Barrier Reef experienced the most widespread amount 
of bleaching in 2020; and this for the third time in only 
five years. Increasing carbon dioxide emissions around the 
world have led to ocean warming with record sea surface 
temperatures that contribute to coral heat stress, resulting 
in bleaching. When water is too warm, corals expel the algae 
(zooxanthellae) living in their tissues, causing the coral to 
turn completely white. Corals can survive a bleaching event, 
but they are under more stress and are subject to mortality. 
If the ocean remains warm or turns even warmer, corals 
will no longer be able to recover and we would face a future 
without them. In a world where sea temperatures have risen 
1.5°C, coral reefs will be seriously threatened; with a 2°C rise 
they will virtually no longer exist. At present rates, 60 per 
cent of coral reefs are expected to be endangered by 2030. 
Reefs are on a trajectory to collapse and could possibly be 
lost around the world by 2050, or soon after. 

Great Barrier Reef BleachingEvent



Key root causes: 

Wider picture / a symbolic event of:

Third mass bleaching in five years. Global coral cover has declined 50−75 
per cent over the past 30−40 years, and since the 1990s the number of 
corals on the Great Barrier Reef have already declined by more than 50 
per cent. The last global bleaching event, 2014−2017, spread across the 
Pacific, Indian and Atlantic Oceans; it was the longest, most pervasive and 
destructive coral bleaching incident ever recorded. 

Risk of a ‘no-coral future’. Corals take about 10 years to recover fully from 
bleaching events and can’t recover if they remain under continuous stress 
by e.g. ocean warming. We could lose these wonderful habitats as we know 
them, and all the essential services we derive from them, potentially leading 
to loss of food security and biosphere integrity. 

Great Barrier Reef Bleaching

Global demand pressures

Human-induced greenhouse gas emissions

Shared root cause with:
Arctic Heatwave 

Human-induced greenhouse gas emissions: 
The resulting ocean warming is the main 
driver of both events; grim future for both 
(emerging risks linked to ‘no-ice’ Arctic and 
‘no-coral’ seas).

Ocean  
warming

Loss of  
food security 

Shared emerging risk with:
Chinese Paddlefish Extinction 

Biodiversity crisis: Coral bleaching and 
the Chinese Paddlefish extinction result in 
biodiversity loss with potential ecosystem 
collapse. 

Overfishing

Ocean  
acidification

Pollution

Escalating 
biodiversity crisis 

Global demand 
pressures

Human-induced greenhouse 
gas emissions

Loss of  
livelihoods

Loss of  
biodiversity

Ecosystem  
tipping point*

Loss of ecosystem services 
(coastal protection)*

Key interconnections:

Root causes Underlying drivers Arctic Heatwave Impacts Emerging risks

*See Technical Repoort for more information

Loss of biodiversity, coral mortality

2,300 km 
of reef system affected by bleaching,  
with one quarter of the Great Barrier Reef 
suffering severe bleaching 

Location: Great Barrier Reef, Australia

Category: Biodiversity loss

Key figures: 

25%
of the Great Barrier Reef suffered  
severe bleaching

Key impacts: 

Date/duration: Australian summer, 2020

Event
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A preventable 
catastrophe?

The powerful cold wave that swept over much 
of North America in February 2021 was a rare 
but not unprecedented event. In fact, similar 
cold waves occurred in 1989 and 2011, and the 
United States’ state of Texas had encountered 
similar problems then. Still, when the cold wave 
hit in 2021, it found Texas poorly prepared.  ↱

Texas Cold WaveEvent
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Texas is the only state of mainland United States that has its 
own electrical grid, which intentionally does not connect to 
the country’s other power grids, to avoid federal regulations. 
This has resulted in the Texas energy supply being both 
isolated and largely deregulated. During previous winter 
storms, many generators failed, but in the Texas deregulated, 
market-based system, energy producers had barely any 
incentive to invest in cold weather protection; after all, in the 
average year they are much more affected by heat than by 
cold. In a state that prides itself on being independent and 
having freedom of choice, the free market and deregulation 
were prioritized over more disaster-resilient infrastructure.

As a result, when yet another winter storm hit in 2021, 
Texas found itself hardly better prepared than before. 
A number of power facilities went offline due to the 
freezing temperatures; in fact, at one time 48 per cent of 
power generation capacity was offline. With record cold 
temperatures and poorly insulated homes, there was also 
a surge in demand for electricity. Since the Texas electric 
grid is isolated from the rest of the country, power could not 
come from anywhere else other than within Texas. Because 
demand soon exceeded supply, the electric companies 
had to rely on rolling blackouts, which effectively cut power 
for around 3.5 million Texans. Without power to heat their 
homes, 210 people died, mostly from hypothermia.

Overall, the course of events was largely preventable: had 
power companies built in more resilience, most of the effects 
could have been prevented. But on a larger scale this is also 
a story of supply and demand. As long as Texans continue to 
demand a system that favours cheap electricity over safety 
and security, this disaster will be one of many. 

Texas Cold WaveEvent



Key root causes: 

Wider picture / a symbolic event of:

The same cold wave events also disrupted the delivery of electricity in Texas  
in 1989 and 2011, while jet stream disruptions in January/February 2021 
caused energy crises in the European Union, China and Japan as Arctic 
temperatures moved south.

Emerging issues of critical infrastructure being caught unprepared for 
climate extremes.
 

Direct Influence:
Arctic Heatwave 

Increasing temperatures in the 
Arctic influence the stability of 
the polar vortex, a spinning mass 
of cold air above the North Pole, 
allowing it to move southward 
into North America.

Indirect Influence:
COVID-19 Pandemic

Exacerbating COVID-19 pandemic: 
Hospitals were at capacity, sending people 
home with plug-in breathing machines or 
individual oxygen canisters which failed 
during the blackouts.

Shared root cause with:
Beirut Explosion; Desert Locust Outbreak

Insufficient disaster risk management: 
A disaster occurred due to the lack of 
capacity of local authorities to prevent a 
predictable and known hazard.

Shared root cause with:  
Beirut Explosion 

Prioritizing individual profits: 
‘Race to the bottom’ impacting 
security standards, presuming 
cheapest strategies are best.

Texas Cold Wave

Insufficient disaster risk management

Human-induced greenhouse gas emissions

Insufficient national/international cooperation

Prioritizing individual profit

Changes in  
atmospheric circulation

Loss  
of lives*

Uninsulated  
buildings

Isolated  
power grid

Insufficient  
communication

Non-winterized electricity/
water systems

Increasing societal challenges  
for disaster risk management 

Insuffiicient disaster  
risk management

Human-induced  
greenhouse gas emissions

Infrastructure  
damage* 

Adverse  
health impacts* 

Loss  
of livelihoods

Exacerbation of 
social inequalities*

Increasing risk of critical 
infrastructure failure*

Prioritizing 
individual profits

Insufficient national/
international cooperation

Key interconnections:

Root causes Underlying drivers Arctic Heatwave Impacts Emerging risks

*See Technical Repoort for more information

3.5 million 
people without electricity, infrastructure 
damaged / frozen 

86 
consecutive hours 
below freezing 

-22°C 
colder than average in 
some areas

Location: Texas, United States

Category: Extreme weather

Key figures: 

210
deaths 

Key impacts: 

Date/duration: February 11th – 20th 2021 

Event
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Connecting 
the dots: 
Interconnectivity, 
root causes and 
emerging risks 

Chapter 3

“When we try to pick out anything 
by itself, we find it hitched to 
everything else in the universe.”
John Muir

75



76 77

Globalization, the process of interaction and integration 
among people, companies and governments worldwide, has 
been accelerating since the 18th century due to advances in 
transport and communications, and as a result our world has 
become more interconnected than ever. This has created 
countless benefits and opportunities, but also increased 
the risk of cascading impacts when failures occur. The 
interconnected world we live in is a living, evolving system, 
and the disastrous events we see are often the results 
of systemic failures. Even more importantly, new risks 
emerge with the interconnections between different kinds 
of systems, such as between our energy, food and water 
systems, or ecosystems and climate (Helbing, 2013). 

Once we start thinking in a systematic way, we become 
aware of the structures around us and that we are part 
of, and move from observing singular events to analysing 
patterns. The interconnections of root causes, drivers and 
impacts become easier to find, and it helps us see the bigger 
picture (Goodman, 2018). For example, what do Arctic ice 
melting, coral reef bleaching, a super cyclone forming, a 
United States city freezing and a swarm of locusts have 
in common? They can all, in part, be traced back to our 
continued emissions of greenhouse gases (GHG) and 
resulting global warming (see Root Cause #2). The following 
chapters will outline how each of the events in Chapter 2 is 
connected at multiple levels to each other and, in turn, to 
each of us.

Section 3.1

Deep dive into the interconnectivity of 10 disastrous events 
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To investigate interconnectivity between the 10 diverse 
events of 2020/2021, we primarily looked at three levels 
of links between causes and effects for each event, and 
then looked for patterns in these levels across events 
where interconnections between them could be identified 
(Figure 1). The first analysis was at the level of root causes, 
identifying disastrous events that stem from the same 
underlying factors. 

Fig. 1: Levels of interconnectivity analysis for each event 

Section 3.1.1

How disastrous events in 2020/2021 are interconnected

Then we analysed the level of influence between the 
disastrous events themselves, either where one event 
directly exacerbated the hazard of another (e.g. a cyclone 
creating conditions increasing the likelihood or severity of 
a locust swarm), or where an event had indirect influence 
on the exposure or vulnerability of people and/or places to 
another event. Lastly, we looked at shared impacts, where 
the disparate impacts of events line up to accelerate the 
same types of future risks.

Root Cause ImpactsDirect and Indirect 
Influence
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Trends and patterns

Systems structures

Personal/Societal values 
and behaviour

Root causes

Events
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Table 1    Primary root causes 2020/2021 (featured in Chapter 3.2)                                           

Human-induced greenhouse gas emissions
(Gases released to the atmosphere by human activities which 
contribute to increasing global warming and climate change)

Insufficient disaster risk management
(Cases in which a lack of perception, awareness or preparation
in governance towards risk management and response resulted 
in exacerberated impacts to extreme or novel events)

Environmental costs and benefits undervalued in decision-making
(Pursuit of economic or developmental interests where a lack of 
consideration for the impacts on environmental services increaseed 
vulnerability to hazards)

Insufficient national/international cooperation
(Lack of coherent national/global governance, unregulated 
exploitation of low and middle-income countries, limited 
governmental capacity)

Prioritizing individual profits
(Cases where maximizing profit is prioritized over other social 
concerns, increasing risk, for example lack of effective regulation 
and accountibility along global value chains)

Global demand pressures
(Pressure related to increaing consumptive demands for goods, 
such as food, energy or industrial materials)

Event key

These shared root causes illustrate how seemingly 
disconnected events link back to the same sources but 
reveal themselves in different ways (figure 2). For example, 
the influence of human-induced GHG emissions on different 
systems lay behind 7 out of 10 events in either direct ways, 
by increasing the frequency or intensity of specific hazards, 
or in indirect ways, by increasing exposure or vulnerability 
to certain hazards. Through drivers such as ocean warming, 
drought conditions and positive feedback loops, human-
induced GHG emissions have far-reaching consequences, 
and will contribute to disastrous events in the future unless 
swift, impactful action is taken. Insufficient disaster risk 
management was another one of the most common shared 
root causes, also linking 7 out of 10 events, and was related 
to issues of exposure and vulnerability – including issues of 
risk perception, risk governance, facing novel or extreme 
events and funding resources. Although different reasons 
and contexts were related to this root cause for each event, 
ultimately the events became disastrous as the measures 
put in place to minimize the impact were overwhelmed.

Importantly, this does not equate to wrongdoing on the part 
of risk managers, but should be viewed as an opportunity to 
identify ways to improve resilience for future events. Another 
root cause was related to governance and was found in 6 out 
of 10 events, namely that environmental costs were being 
undervalued in decision-making. This root cause connected 
events where decisions following economic or development 
priorities led to environmental impacts that again either 
directly caused the event, indirectly increased vulnerability to 
the hazard or exacerbated the impacts of the event. Each of 
these three most common root causes is explored in more 
depth in Chapter 3.2. 

Shared Root Causes -
Intertwining Underground Roots

In order to identify root causes using a systems-thinking 
approach2, we used an adapted version of the iceberg 
model, which uses the analogy of an iceberg to look below 
the surface of an event to search for the underlying root 
causes (Maani and Cavana, 2007). The events presented 
in Chapter 2 represent the tip of the iceberg, only a small 
portion that we can see above the water. This is how we 
perceive disasters, and is where the media and discussions 
usually tend to focus.

Just below the surface, we can see patterns emerging in 
underlying drivers that are common between different 
events, such as overfishing or deforestation. Diving deeper, 
we come to the systems and structures that cause the 
patterns we see and reveal how they relate and affect 
one another. These structures can be physical things 
(e.g. infrastructure), organizations (e.g. corporations or 
governments), policies (e.g. laws and regulations), or 
behavioural patterns (e.g. unsustainable consumption). At 
the very bottom of the iceberg, we find the attitudes, beliefs 
and morals that influence choices on both the personal and 
societal levels and underpin existing system structures. 
Here, at the boundary between systems and the behaviours 
that sustain them, we find the root causes.

Taking one example from outside our 10 disastrous events: 
in 2013 a building collapsed in Dhaka, Bangladesh, killing 
over 1,000 people (the tip of the iceberg). Despite risks due 
to poor building standards being identified previously, the 
economically-vulnerable workers were made to continue 
working in the garment factories located there (underlying 
pattern). These garment factories in developing countries 
serve a $2.4 trillion global fashion industry that employs 
about 40 million of the world’s poorest workers, often in 
dangerous conditions (Rahman and Yadlapalli, 2021) (system 
structure). This system is underpinned by various factors, 
including our desire to buy clothes as cheaply as possible 
(root cause). By using ‘umbrella terms’ to encompass similar 
root causes, we identified the six most commonly shared 
root causes behind the 10 events presented in Chapter 2.

Amazon Wildfires

Beirut Explosion

Central Viet Nam Floods

Chinese Paddlefish ExtinctionCOVID-19 Pandemic Cyclone Amphan

Desert Locust Infestation

Coral Bleaching

Texas Cold Wave

(7/10)

(7/10)

(6/10)

(5/10)

(4/10)

(4/10)

2 A ‘systems-thinking approach’ is a way of problem solving by looking at 
how things interact in a system, rather than in isolation. 

Arctic Warming

Shared events
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Fig. 2: interconnectedness of the 10 events with their root 
causes, which in turn have complex interactions

82

Other prominent shared root causes determined from 
our analysis relate to insufficient national or international 
cooperation, where a lack of coherent policy, communication 
or enforcement between government bodies increased risk 
in areas where danger should have been manageable. This 
root cause manifested at both the national level (e.g. the 
isolation of the Texas power grid from the rest of the United 
States prior to the cold wave) and the international level 
(e.g. shortcomings in international governance contributed 
to increased risk behind the Beirut explosion, COVID-19 
pandemic, Amazon wildfires and desert locust outbreaks). 
In many cases, the effectiveness of this cooperation may 
be undercut by another root cause − profit prioritization 
− which may discourage governments or corporations 
from sticking to committed cooperation. For some events, 
the prioritization of profits superseded security concerns, 
thus increasing risk in the lead-up to the event. Examples 
include the lack of ‘winterization’ regulations in Texas and 
the open registries used in international shipping, where 
profit maximization and regulation minimization for ship 
operators creates conditions for the abandonment of ships, 
such as in the case of the Beirut explosion (see Technical 
Report, Beirut Explosion). Driven by a growing population 
and increasing development, the global demand pressures 
for certain foods, energy types or industrial materials drove 
events such as the Chinese Paddlefish extinction and the 
Amazon wildfires. These demand pressures also increased 
the risk of the Great Barrier Reef bleaching, through 
overfishing of ecologically-important species, and the 
COVID-19 pandemic, by increasing land-use change that 
escalates the likelihood of diseases spreading from animals 
to humans. 

Adding to the complexity of the interconnections of different 
disasters with their root causes are the inseparable ways the 
root causes themselves are interconnected. Different root 
causes can have similar manifestations in events, indicating 
that the root causes are not so easily separated from each 
other. For example, human-induced GHG emissions play a 
role in insufficient disaster risk management, because as 
GHG emissions continue unabated, the impacts of climate 
change make effective disaster risk management more 
challenging as more extreme and novel disasters occur 

in more widespread areas (Coronese and others, 2019). 
The predicted rise in GHG emissions is driven by a strong 
rebound in demand for coal and gas in electricity generation, 
as well as subsidies for their production, showing the link 
between human-induced GHG emissions with global 
demand pressures and profit prioritization (IEA, 2021). 
These examples of connectedness between the primary 
root causes discussed in this report shows that they, like the 
events they cause, should not be considered in isolation if 
solutions targeting them are to be effective.

Global demand pressures Prioritizing individual profits

Human-induced greenhouse gas emissions

Insufficient national/international cooperation

Insufficient disaster risk management

Environmental costs and benefits undervalued in decision-making

Root causes
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Direct and Indirect Influence - 
When Extreme Events Combine

In addition to having shared root causes, disastrous events 
themselves can be interconnected either directly (one event 
directly influencing the formation of another) or indirectly 
(not causing the next event, but creating conditions which 
make its impacts more severe). An example of direct 
influence in the 10 events of 2020/2021 can be seen 
between the Arctic heatwave and the Texas cold wave. 
Driven by a process known as Arctic amplification, a 
feedback loop forms as sunlight-reflecting sea ice melts and 
more heat is absorbed by the ocean which, in turn, causes 
the sea ice to melt further. The heat exchange between 
ocean and atmosphere contributes to record high Arctic 
temperatures, often higher than the equivalent temperatures 
in Europe. The Arctic heatwaves can affect weather patterns 
in the mid-latitudes through changes in storm tracks, the 
jet stream and planetary waves (Cohen and others, 2014). 
Though debated in some scientific studies, this weakening 
of the jet stream may have allowed cold air to move 
down from the Arctic to create unusual and severely cold 
conditions in Texas (McSweeney, 2019).

In terms of interconnections where disastrous events 
compound the impacts of one another, 2020 saw a prime 
example in the COVID-19 pandemic. Through disruptions 
in the supply of necessary materials, reduced effectiveness 

Fig. 3: The COVID-19 pandemic as a ‘disaster multiplier’ 
for other disastrous events from 2020/2021

of response, increased financial vulnerability and restricted 
movement, the COVID-19 pandemic exacerbated the 
impacts of several other co-occurring events in 2020/2021, 
creating compound events, or combinations of extreme 
events with underlying conditions that amplify each other’s 
impacts (Seneviratne and others, 2012) (see figure 3). These 
exacerbated impacts hit hardest on the most vulnerable, 
putting these populations at an even higher risk 
(Phillips and others, 2020). 

One of the ways in which the COVID-19 pandemic 
compounded disasters was by disrupting supply chains 
for necessary materials used in response to disasters, such 
as plumbing parts to repair homes in Texas (Agnew, 2021). 
During the desert locust outbreak, pandemic containment 
measures disrupted supply chains of equipment and 
pesticides, as well as response teams’ ability to travel to 
affected regions to help combat the spread (Byaruhanga, 
2020). The impacts on food supply chains also increased 
food insecurity, heightening the vulnerability of households 
to the impacts of locust swarms (Xu and others, 2021). 
Social distancing and travel restrictions from pandemic 
lockdowns also reduced the effectiveness of response to 
the other disasters, increasing their negative impact. Storm 
shelter capacity was reduced in both Cyclone Amphan and 
the Texas cold wave, limiting the number of people that 
could be protected without breaching social distancing 
regulations (Gordon, 2021; Mohanty and others, 2021).

Disruption of of supply chain for necessary goods Beirut Explosion

Desert Locust Infestation

Texas Cold Wave

Cyclone Amphan

Central Viet Nam Floods

Reduced effectiveness of disaster response

Increased financial vulnerability

Restricted movement (for income generation/adaptation)

The COVID-19 pandemic also increased vulnerability to 
hazards by impacting the livelihoods of millions around the 
world and thus reducing their capacity to cope with extreme 
events. In Viet Nam, around 67 per cent of households 
reported a loss of income from the pandemic, decreasing 
their ability to cope and recover from the floods (Tran and 
others, 2020). Preceding Cyclone Amphan, for example, 
local workers in the Sundarbans, who predominantly rely on 
agriculture and aquaculture for their livelihoods, had their 
sources of income devastated when the pandemic caused 
lockdowns affecting local markets and trade. The extensive 
destruction and saltwater inundation of farming land during 
the cyclone further pushed people towards poverty and 
acute food insecurity (Ahammed and Pandey, 2021). This 
increased vulnerability links, also directly, to the effect of 
COVID-19 on freedom of movement, and its implications for 
disastrous events. For many affected by Cyclone Amphan 
and the desert locust outbreak, this was not the first time 
they had had to contend with such an event. Previously, a 
potential way to adapt when local livelihoods were 
destroyed was to temporarily migrate to other areas to 
work and send money back home. In 2020, however, the 
restrictions on movement due to COVID-19 narrowed the 
available options to respond to the disaster, which has 
implications for future disaster risk management (see 
Chapter 3.2, Root Cause #2). 

Not only did the COVID-19 pandemic exacerbate the 
impacts of other events, but other events exacerbated the 
effects of the pandemic. For example, Lebanon had 4,022 
COVID-19 cases before the blast, but two weeks later this 
number had increased to 10,347, partly due to mass protests 
and lowered precaution standards in hospitals and disaster 
response and recovery (El Sayed, 2020). Such a rise in 
cases of COVID-19 was also indicated in other events, such 
as areas affected by Cyclone Amphan, which showed an 
increase of ~70 per cent in cases between the periods before 

and after the storm (Kumar and others, 2021). Both the 
Beirut explosion and Cyclone Amphan destroyed health-
care centres used to treat COVID-19 patients, highlighting 
the need for critical infrastructure to be made more resilient 
to extreme events (Meyers, 2020; IFRC, 2020). In addition 
to destroying infrastructure designed to prevent and treat 
COVID-19, some disasters also hindered recovery from the 
disease. Before the cold wave hit, Texas hospitals were so 
crowded that COVID-19 patients were often sent home with 
at-home, plug-in breathing equipment, which was unable 
to function in the power blackouts caused by the cold 
temperatures (Hixenbaugh and Trevizo, 2021). 

The COVID-19 pandemic decreased individual, societal and 
governmental abilities to respond to other disasters, which 
had compounding impacts on lives and livelihoods. Such 
compounding impacts further heighten the vulnerability 
of our society to future disasters, particularly for the people 
least equipped to handle them (Kruczkiewicz and others, 
2021).
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Shared Impacts - 
Death by a Thousand Cuts

The disastrous events of 2020/2021 are linked not only by 
their causes, but also by their effects, and − as with root 
causes − we investigated patterns of common impacts 
stemming from each event. When thinking about the 
impacts of disastrous events in an interconnected way, it is 
important to consider cascading impacts as well as the ones 
immediately felt. For example, while the extent of pristine 
rainforest lost to wildfires in the Amazon region in 2020 is 
shocking, the cascading effect of this loss on biodiversity, 
freshwater provision and climate change will have broader 
implications for future risk. In other words: even when the 
flames are out, danger continues. This applies to all manner 
of disastrous events; the impacts we see in the media 
are just the beginning. In our analysis, we identified three 
primary types of shared impacts, namely loss of livelihoods, 
reduced food or water security, and loss of biodiversity. 

Several of the disastrous events in 2020/2021 contributed 
to reduced food and water security in impacted areas, 
either through damaging food production or water access 
infrastructure directly (see Technical Reports, Desert 
Locust Outbreak, Cyclone Amphan), or through increased 
financial vulnerability (see Technical Reports, COVID-19 
Pandemic). Locust infestations in the Horn of Africa, the 
worst in 25 years, are causing significant crop and pasture 
losses affecting millions of people in countries already 
facing acute food insecurity due to recurrent conflicts and 
droughts (e.g. Kenya, Ethiopia and Somalia) (Integrated 
Food Security Phase Classification 2020). A world away, 
in the Arctic, subsistence hunters, who rely on the sea ice 
to access target species, are finding that disappearing ice 
is making hunting more dangerous and the abundance of 
prey declining, leaving a growing number of indigenous 
communities facing food shortages (Struzik, 2016). In 
addition to the extensive destruction of farmland and water 
infrastructure, flooding associated with Cyclone Amphan 
inundated thousands of square kilometres of coastal areas 
with seawater, exacerbating the problem of saltwater 
intrusion into groundwater reserves (driven also by sea 
level rise and a reduction in upstream water flow), and 
threatening the water security of people in the region (Kumar 
and others, 2020). COVID-19 impacts have led to severe 
and widespread increases in global food insecurity, with 
impacts expected to continue through 2021 and into 2022 
(United Nations, 2020). Due in part to the disruption of food 
supply chains and local markets associated with pandemic 
restrictions, food prices are also surging, which − combined 
with the widespread loss of livelihoods − further exacerbates 
the threat to food security. The loss of food security is also 
interconnected with the next shared impact in this section: 
loss of biodiversity.

Humans are not the only ones who suffer the impacts of 
disastrous events. Extreme weather and climate change 
wreak havoc on the natural world also, as precious biodiverse 
habitats such as coral reefs, tropical mangroves and Arctic 
tundra feel the heat, many species lose their habitats and 
attempt to either adapt or move to new areas. In either 
case survival is not guaranteed. Humans also inflict habitat 
destruction (see Technical Reports, Amazon Wildfires), 
fragmentation (see Technical Reports, Chinese Paddlefish 
Extinction) and pollution (see Technical Reports, Desert 
Locust Outbreak), which impact biodiversity on various 
scales in various ways. The outlook for disastrous events 
and the biodiversity crisis is explored further in Chapter 3.3, 
Emerging Risks.
 
In addition to the 10 events having connected impacts, it 
is also important to remember that each event is symbolic 
of a bigger picture. So as fires continued to rage in the 
Amazon in 2020, fires also scorched many other parts of 
the world, such as California, Canada, Siberia and Australia, 
in unprecedented ways. Cyclone Amphan was only one of 
a record 103 named storms in 2020 (National Oceanic and 
Atmospheric Administration, 2021). While these events may 
have different root causes and drivers that play out in their 
individual contexts, their impacts are often similar. Therefore, 
in the big picture we must consider not only the loss and 
damage from Cyclone Amphan, or from the other 102 named 
storms that year, but also from the Amazon wildfires and 
the other record-setting wildfires all over the world − from 
Australia to Siberia − and the other disastrous events we 
see constantly in the media cycle. When viewed through the 
lens of interconnectivity, we begin to understand how each 
disastrous event builds on the impacts of the past and paves 
the way for the impacts of the future (see Chapter 3.3).

By far the most commonly shared impacts, found in 10 
out of 10 events, were the loss of livelihoods as hazards 
damaged infrastructure and ecosystems essential for 
income generation, or otherwise removed or reduced 
the potential to earn a living. In some cases, the loss and 
damage inflicted by the events, and in turn the disruption 
to livelihoods, could take years to recover from, particularly 
in areas experiencing a greater frequency of recurring 
events (see Technical Reports, Cyclone Amphan, Great 
Barrier Reef Bleaching). In other cases, natural ecosystems 
are unlikely to ever return to their previous condition (see 
Technical Reports, Amazon Wildfires, Arctic Heatwave). 
For those with limited options for alternative livelihoods, 
the risk of poverty is heightened, and so in turn is their 
vulnerability to future events. Therefore, although disastrous 
events can strike anywhere, the poverty-disaster cycle is 
the most vicious in the most vulnerable regions (Hallegatte 
and others, 2018). Though many of the disasters harmed 
livelihoods in different parts of the planet, no event 
exemplified the vulnerability of people around the world to 
this cycle like the COVID-19 pandemic. It has contributed to 
a global economic recession that is driving unprecedented 
reversals of development gains for millions in developing 
countries, and increasing global inequality (United Nations, 
2021).

Loss of livelihoods: 10/10

“When viewed through the lens of interconnectivity, 
we begin to understand how each disastrous event 
builds on the impacts of the past and paves the way 
for the impacts of the future”

Reduced food/water security: 7/10 Loss of biodiversity: 6/10
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Section 3.1.2

We are all interconnected to disastrous events

Once we start thinking in terms of systems and 
interconnections, it is easy to see how seemingly isolated 
events are nestled into something infinitely more complex. 
Individual actions become a part of something bigger: your 
purchase is a part of a supply chain, your lightbulb is a part 
of the whole energy grid and your wearing of a mask is a 
part of ending a pandemic (Tooley, 2021). This applies also to 
the 2020/2021 events (see Chapter 2). Eating your chicken 
sandwich is linked through the supply chain to the Amazon 
wildfires. Using petrol emits GHGs which contribute to the 
bleaching of the Great Barrier Reef. As we illustrated in this 
section, the interconnectivity of these actions goes much 
deeper than that. Wherever we live on Earth, our choices, 
both conscious (e.g. what we buy) and unconscious (e.g. 
how we value the environment around us), are connected to 
structures that are creating increasingly dangerous events 
around the world. Naturally, individual action alone can rarely 
prevent disastrous events from happening, but changing 
the underlying systems that create disastrous situations can 
only begin when individuals recognize their part in the larger, 
whole iceberg, rather than just the tip (see Chapter 4). 
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Section 3.2

Deep dive into the root causes of 10 disastrous events

The 10 events we focus on for 2020/2021 were not only 
disastrous in and of themselves, but they are also symbolic 
of more significant persisting problems in our world. In other 
words, these disastrous events are the visible symptoms 
of processes that are so entwined with our society, and the 
way it interacts with the natural world, that they are taken 
for granted. These underlying processes are often ignored 
due to their distance (be it in terms of time, emotional 
significance or physical distance) from the more visible 
disastrous event they contribute to, such as a cyclone or a 
pandemic (Wisner and others, 2004). We, therefore, define 
‘root causes’ here as the factors that ‘drive’ the chain of 
interconnected elements behind the events highlighted 
in this report and the severity of their impacts. To prevent 
disastrous events like these from happening, we cannot rely 
on only addressing the immediate symptoms with costly, 
ad hoc responses; we must also focus on the root causes 
of these events, and direct management priorities towards 
addressing them. Otherwise, humanity will always have to 
contend with their recurrence. This section takes you on a 
deep dive into these root causes to provide a more holistic 
understanding so as to be better equipped to strike at the 
root rather than the branches.

Root causes contribute to disastrous events from many 
different angles through interconnected systems of causal 
chains. Some root causes influence the hazard itself, while 
others affect the amount of exposure a particular place or 
people have to a hazard or how vulnerable they are to its 
effects. As a result, most disastrous events we see can’t 
be attributed to one single root cause, but rather to an 
interconnected set of multiple root causes. Accordingly, not 
every possible root cause for each event is reported here, 
but rather the ones uncovered through our analysis of causal 
chains (see Technical Reports) that are the most prominent 
and prevalent among the events.

This chapter reports on a selection of key root causes 
identified in our analysis of the 10 cases from 2020/2021 
due to their influence on chains of underlying factors 
(drivers) that eventually led to disastrous events (see 
Technical Reports). After identifying root causes linked 
to each event, we gather them into thematic categories 
(see Table 1) and rank them according to the number of 
connections between different events (see Chapter 3.1). 
Although all of the root causes we identify are important to 
address in this report (see Table 1), we take this deep dive 
into the three root causes most commonly linked to the 
events from our selection.

“There are a thousand hacking at 
the branches of evil to one who is 
striking at the root.”
Henry David Thoreau



92 93

Section 3.2.1

Human-induced greenhouse gas emissions 

Root cause 1

Human-induced greenhouse gas emissions sit at the root of 
7 out of 10 disastrous events we selected this year. In May 
2021, carbon dioxide levels in the atmosphere hit 419 parts 
per million, representing 50 per cent more than when the 
industrial age began (Gammon, 2021). Most of the world’s 
GHG emissions come from a relatively small number of 
countries. China, the United States and the European Union 
are the three largest emitters on an absolute basis, while per 
capita GHG emissions are highest in the United States and 
Russia (C2ES, 2019). Globally, the average carbon footprint 
per person is around four tons, but this varies depending 
on where you live: per capita consumption emissions in 
the United States are approximately 17.6 tons, compared 
to 1.7 tons in India (Capstick and others, 2020). Meanwhile, 
persisting issues of social inequality ensure that adverse 
effects of climate change are more acutely felt in developing 
countries and by disadvantaged groups (Islam & Winkel, 
2017).

GHGs (such as carbon dioxide, methane and nitrous 
oxide) in the atmosphere absorb heat energy, keeping 
Earth’s surface and lower atmosphere warm. As GHG 
concentrations in the atmosphere increase, more of the 
heat radiated from the Earth’s surface is trapped, and the 
warming effect is enhanced. As a result, the rate at which 
the global annual temperature has increased since 1880 
has more than doubled since 1981 (NOAA, 2021b). Most of 
this excess atmospheric heat is absorbed by the oceans 
(EPA, 2021; IUCN, 2017). In fact, oceans have absorbed 93 
per cent of the excess heat from the effect of GHGs since 
the 1970s (IPCC, 2013). The average global sea surface 
temperature − the temperature of the upper few metres of 
the ocean − has increased steadily over the past 100 years, 
with the last three decades being consistently warmer (EPA, 

2021). With an anomaly of 0.79°C, 2016 was the warmest 
year on record, followed by 2019 and 2020 (NOAA, 2021b).

Changes in ocean temperatures and currents also lead 
to changes in weather and climate patterns, such as the 
development of stronger storms in the tropics (EPA, 2021). 
Warmer ocean temperatures increase evaporation, and 
warmer atmospheric temperatures increase the amount 
of water vapour stored in the air, which adds fuel to power 
cyclones. Additionally, cool subsurface waters can slow and 
weaken cyclonic activity, but increased ocean temperatures 
reduce this effect significantly (Sun and others, 2017). All 
of this contributes to larger, more intense cyclones (see 
Technical Report, Cyclone Amphan). Warming-induced 
cyclones also contribute to other disasters in unexpected 
ways. Cyclones Mekenunu and Luban both created 
conditions favourable for locust breeding in the Arabian 
peninsula, the latter contributing to an 8,000-fold increase 
of the locust population (Stokstad, 2020). Cyclone Pawan 
also supported the migration of the locusts into East Africa 
(see Technical Report, Desert Locust Outbreak). The rise 
in cyclone activity and weather and climate variability will 
likely increase and spread locust outbreaks (Salih and others, 
2020).

As our emissions of GHGs continue to grow, rising global 
temperatures are creating positive feedback loops. For 
example, an increase in temperatures exacerbates drought 
conditions that intensify wildfire spread in the Amazon (see 
Technical Report, Amazon Wildfires). The subsequent loss 
of forest cover decreases the amount of water evaporating 
from the land entering the atmosphere (evapotranspiration), 
decreasing rainfall, lowering humidity and increasing ground 
surface temperatures. Smoke from the fires also reduces 
rainfall and cloud cover by trapping moisture and preventing 
raindrops from forming. These factors only exacerbate 
drought stress, creating a cycle that intensifies over time 
(Laurance and Williamson, 2001). The Arctic experiences 
these climatic positive feedback loops more intensely, 
warming more than twice as fast as the rest of the planet 
(Cohen and others, 2014). As human-induced GHGs warm 
the atmosphere and oceans, it melts the Arctic sea ice. This 
reduction in sea ice reduces the albedo effect, in which ice 
reflects solar energy back into the atmosphere, instead 
allowing it to be absorbed by the darker ocean water (see 
Technical Report, Arctic Heatwave). 

Human-induced greenhouse gas emissions: 7/10
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Section 3.2.2 Root cause 2  

Insufficient disaster risk management        

Insufficient disaster risk management fueled drivers of 7 
out of 10 disastrous events we chose from the past year 
by leaving infrastructure unprepared, hampering response 
efforts, and increasing vulnerability. In general, disaster 
risk management is meant to help prepare for a disastrous 
event through recognizing potential risks, mitigating the 
risks before they become problematic, preparing systems to 
respond to problems and coordinating effective responses 
that increase resilience to future events. Over the past few 
decades, disaster risk management has evolved and made 
an increasing difference: deaths attributed to disasters 
have been significantly reduced thanks to more effective 
early warning systems, more resilient infrastructure and 
better overall emergency preparedness (Ritchie and Roser, 
2014). However, given the constantly evolving context of 
climate change and the increasing interconnectedness of 
our society, complex systemic risks are emerging, and the 
challenge of effectively reducing the impacts of disastrous 
events is also increasing.

Disaster preparedness plays a critical role in mitigating 
the impacts of disasters. As the frequency of climate-
related hazards continues to grow with the effects of 
climate change (see Root Cause #1), the risks from both 
anticipated and extreme or novel events become more 
complex and they are more difficult to foresee and prepare 
for. Many of the 2020 floods in Viet Nam would not have 
been considered extreme individually, but nine consecutive 
storms in less than two months triggered severe impacts 
and challenged the country’s disaster response capacity (see 
Technical Report, Central Viet Nam Floods). Additionally, 
the COVID-19 pandemic disrupted disaster responses, and 
by pushing millions of people back or further into extreme 

poverty, increased vulnerability to hazards on a global scale 
(World Bank, 2020), and created multi-hazard events which 
compounded the impact of disastrous events in ways that 
existing disaster risk management and pandemic response 
plans were not prepared for (Attanayake and others, 2020). 

Commonly, it is only in the aftermath of a disastrous event 
that we reflect and identify shortcomings in disaster risk 
management. Indeed, understanding current and future 
disaster risks and their root causes is a critical factor in 
building resilience, and one of the common, essential 
elements often overlooked is how the risk is perceived. 
Risk perception depends entirely on psychological, social, 
historical and cultural factors, from individual common 
sense to media influence and political structures (Wachinger 
and others, 2010). When hazard risks are poorly understood, 
or addressing them is not perceived to provide economic 
benefits, planning decisions might be inappropriate or 
even harmful. These decisions are made using cost-benefit 
analyses in determining the probability of an event occurring 
and its potential impacts, especially when it comes to 
high-impact, low-probability events. However, far too often 
the possible social, environmental (see Root Cause #3) or 
economic costs are undervalued in these analyses, creating 
a division between the actual value of preparation, avoided 
costs and perceived justification for investment (Lee and 
others, 2012). For example, Texas has typically mild winters, 
so the cold wave in 2020 that brought ice, snow and below-
freezing temperatures for over three days was an unusual 
occurrence. Though similar cold waves have swept through 
Texas before, notably in 2011, the perception of the cold 
wave risk was such that it occurred too infrequently for 
residents, officials or institutions to prepare for it. In other 
words, the potential cost of preparation outweighed the 
potential risks (Black and Veatch, 2013) (see Technical 
Report, Texas Cold Wave). In some cases, this decision also 
comes down to funding issues, since it can be challenging 
for officials to justify investing large portions of their budget 
for something that isn’t an immediate concern. For example, 
locust outbreaks are sporadic and the perception of their 
importance can diminish with time. Therefore, funding for 
management of severe infestations gets crowded out of 
political agendas by topics deemed more urgent, such as 
poverty assistance (Meynard and others, 2020). Studies 
have even modelled a negative correlation between cyclic 

locust invasions and the level of interest that funding bodies 
show (Gay and others, 2018) (see Technical Report, Desert 
Locust Outbreak).

The level of political commitment of governments to 
disaster risk management, influenced by political agendas 
and funding priorities, also plays a role in its effectiveness 
when disasters strike. This was illustrated during the early 
phases of the COVID-19 pandemic. After the 2009 H1N1 
pandemic, several panels and commissions were set up to 
recommend steps to improve preparedness, which were 
largely met with indifference by panel member states. The 
implementation of effective response measures was delayed 
until the last possible moment, when serious impacts were 
already apparent, rather than taking precautionary measures 
based on early data (The Independent Panel for Pandemic 
Preparedness and Response, 2021) (see Technical Report, 
COVID-19 Pandemic). Meanwhile, in the lead-up to the 
Beirut explosion, Lebanese officials were reportedly warned 
about the dangerous potential of ammonium nitrate at 
least eight times since 2014 (Trew and others, 2020) (see 
Technical Report, Beirut Explosion). The lack of political 
commitment to disaster risk management can also be seen 
in the Amazon case study. Deforestation and wildfires are 
not new to the Amazon region, but recent policies have 
contributed to an increase in wildfires, particularly in Brazil 
and Bolivia (Ramírez, 2019). Though the Government of 
Brazil claims to have a zero-tolerance policy for any illegal 
deforestation or forest burnings, in practice they cut the 
inspection budget of the federal agency in charge of 
regulating deforestation by 40 per cent (Fellet & Pamment, 
2021). This lack of political commitment relates directly 
to prioritizing economic gains (see Table 1, Prioritizing 
individual profits) over environmental costs (see Root 
Cause #3).

Insufficient disaster risk management: 7/10
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Section 3.2.3

Environmental costs and benefits undervalued in decision-making          

Undervaluing the environmental costs of development and 
governance decisions was an underlying cause of 6 out of 
10 disastrous events we selected this year, particularly in 
decisions relating to land-use change, such as deforestation 
and damming of rivers. Often, this undervaluing manifests 
as economic development being pursued in a way that 
ignores critical social or environmental factors and directly 
or indirectly increases risk from hazards. Though there are 
strong links between the environment and the economy 
(OECD, 2016), achieving higher economic growth often 
results in environmental degradation through natural 
resource exploitation, land-use change and increased 
emissions (Alvarado and Toledo, 2017; Chakravarty & 
Mandal, 2020). Environmental degradation has cascading 
effects on livelihoods and food security (see Chapter 3.3) 
and can thus negatively affect long-term development. 
Although poverty has been reduced in recent years, poor 
environmental quality is increasingly affecting people’s 
health and well-being (OECD, 2016; Ekins and Zenghelis, 
2021). For example, the COVID-19 pandemic has had 
devastating effects for already-disadvantaged populations 
and is expected to push millions back into extreme 
poverty (World Bank, 2020). Land conversion and habitat 
fragmentation increase the risk of disease spreading from 
animals to humans (Barbier, 2021), and though research is 
still investigating the origins of the COVID-19 pandemic, it 
likely originated from human interaction with wildlife (see 
Technical Report, COVID-19 Pandemic).

One reason why the natural and environmental costs 
linked to development decisions are often overlooked is 
due to the difficulty in calculating the value of nature. The 
benefits people receive from nature are encapsulated 

in the concept of ecosystem services, whereby valuable 
services are provided to people by the environment in four 
main categories: resources (e.g. food, water, raw materials), 
regulation of natural processes (e.g. water purification, 
erosion, pollination), support for the provision of all other 
ecosystem services (e.g. providing habitat that promotes 
biodiversity) and non-material benefits (e.g. recreation, 
well-being, cultural heritage). In fact, the economic cost of 
lost ecosystem services as a result of land-use change is 
estimated to be $4.3 trillion−$20.2 trillion a year (Costanza 
and others, 2014). For example, in addition to the coastal 
protection from cyclone storm surge given by constructed 
sea walls and embankments, mangrove forests can provide 
other benefits, including water purification, biodiversity 
support, erosion control, carbon storage, aesthetic appeal 
and cultural importance (Sutherland and others, 2018) (see 
Technical Report, Cyclone Amphan).

As with Root Cause #1, perception often plays a role in 
undervaluing environmental costs. Humans are naturally 
inclined to disregard problems that are not directly evident, 
where the detrimental impacts on the environment 
become an issue only when the consequences become 
clear (IIED, 2007). For instance, despite the ecological 
consequences of building dams on riverine ecosystems, 
the drive for development often seems more vital than 
the conservation of biodiversity (Vörösmarty and others, 
2010). Dams support development through the provision 
of energy, agricultural irrigation and, in some cases, 
protection against floods (Barbarossa and others, 2020). 
However, they also represent one of the most intense human 
interventions on the environment, disrupting the hydrology 
of freshwater ecosystems, compromising their biodiversity 
and, consequently, the wellbeing of the communities which 
depend on them (Brown and others, 2009). For example, the 
Gezhouba Dam provides nearly 2,715 MW of power to the 
nearby city of Yichang, but also contributed to the extinction 
of the Chinese Paddlefish by shortening its spawning 
migration route by over 1,000 km (Green, 2020; Huang and 
Wang, 2018). Construction of the dam was completed in 
1981, with no provisions for ensuring that fish habitats would 
remain intact, and as a result one more species disappeared 

Root cause 3  

from the planet (see Technical Report, Chinese Paddlefish 
Extinction). 

Sometimes even being aware of the importance of nature is 
not enough. Even where environmental perception is high, 
institutions are often under-resourced or not influential 
enough and struggle to promote the ecological agenda (IIED, 
2007). In the case of locust outbreaks, such as the 2020 
outbreak of the desert locust (see Technical Report, Desert 
Locust Outbreak), there has been extensive research into 
nature-based alternatives to chemical pesticides, which 
affect non-target species as well as humans (Lomer and 
others, 1997). These biocides are less readily available 
than more established chemical pesticides, and are most 
effective in the early stages of an infestation (Grzywacz 
and others, 2014; FAO, 2007). Since preventative control of 
locust outbreaks is often crowded out by other political 
agendas (see Root Cause #1), the lag in response time 
dealing with an outbreak makes the more environmentally-
friendly biocides less attractive. Additionally, there are 
conflicts of interest with some actors purposefully 
overlooking nature’s value for short-term gains (see Table 1: 
Prioritizing individual profits). 

Environmental costs and benefits undervalued in decision-making: 6/10
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This chapter has shown that the 10 events featured in 
this report were not only disastrous for people and the 
environment but were also the symptoms of underlying 
processes ingrained in our society. Anyone working to 
combat future locust outbreaks or infrastructure failure 
from climate extremes must also address issues of risk 
perception and political commitment to disaster risk 
reduction. Reducing risk from cyclones or managing coral 
bleaching cannot be done effectively without working 
towards lowering GHG emissions. We will be fighting an 
uphill battle unless decision-making processes include 
provisions for protecting biodiversity and habitat. The root 
causes mentioned here are only a fraction of those that 
interconnect with our 10 events (see Technical Reports), and 
they themselves are inextricably linked. Understanding these 
interconnections is essential to applying solutions that will 
have meaningful and long-lasting effects, and in the next 
chapter we explore them in more detail. 

Summary
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Section 3.3

Emerging risks 

Though the 10 events described in this report are already 
a concern today, the three main root causes discussed 
in Chapter 3.2 are all on a trajectory to accelerate, either 
exacerbating existing risk or creating more and new 
challenges for disaster risk management in the years and 
decades to come. The science behind climate change, 
biodiversity loss and societal developments that underpin 
the shortcomings we see in disaster risk management 
is clear. However, societal behaviours, such as attitudes 
towards international cooperation or risk perception, 
are more difficult to predict. Given the wide range of 
potential outcomes influenced by these complex variables, 
this chapter highlights the potential implications of the 
accelerating climate crisis and biodiversity crisis paired with 
increasing societal challenges to disaster risk management, 
with specific reference to the types of risks featured in the 
10 events of this report. 

“If we continue living in this way, 
engaging with each other and the 
planet in the way we do, then our 
very survival is in doubt.”
Mami Mizutori
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Section 3.3.1 Section 3.3.2

Accelerating climate change Increasing societal challenges for disaster risk management

Human-induced GHG emissions cause impacts on natural 
and human systems worldwide that go far beyond the 
events featured in this report. If we follow the current 
emission trajectory, global warming will likely reach 1.5°C 
above pre-industrial levels within the next two to three 
decades (IPCC, 2018). Meanwhile, many of the disastrous 
events detailed in this report (e.g. Amazon wildfires and 
Arctic heatwave) themselves reinforce climate change with 
positive feedback loops (see Chapter 3.2, Root Cause #2). 
Having already lost one-fifth of the Amazon rainforest to 
climate change and human-made fires, scientists fear the 
forest may dry beyond the point of human rescue, inviting 
more wildfires and further releasing carbon (The Climate 
Reality Project, 2020). A similar feedback loop emerges in 
the Arctic: research suggests that parts of the Arctic tundra 
are now already emitting more carbon dioxide than they 
absorb (Natali and others, 2019), and the region could turn 
into a net source of GHGs (Natali and others, 2021). This is 
particularly worrisome, given that the frozen Arctic soil holds 
an estimated 1,600 billion tons of trapped carbon – almost 
twice the amount of GHGs currently in the atmosphere 
(Turetsky and others, 2019) (see Technical Reports, Arctic 
Heatwave).

Continued emission of GHGs and the consequent positive 
feedback loops will inevitably cause long-lasting changes in 
the climate system with severe and irreversible impacts on 
people and nature. Climate change is a risk magnifier and 
will increase the frequency and severity of extreme events 
such as heatwaves, droughts, storms and flooding (IPCC, 
2018, 2019b). With further GHG emissions, the sea level 
will continue to rise at an increasing rate. If we continue 
with the current emission scenario, we will face a one-
metre sea level rise by 2100 and up to four metres by 2300 
(IPCC, 2019a). In the absence of ambitious adaptation, risks 
due to sea level rise and extreme events are projected to 
increase significantly throughout this century, with annual 
coastal flood damages expected to increase by two to 
three orders of magnitude by 2100 compared to today 
(Intergovernmental Panel on Climate Change 2019a) (see 
Technical Reports, Cyclone Amphan). Climate change 
impacts on biodiversity and ecosystem functioning are 
projected to become stronger and will worsen with global 

warming (see Technical Reports, Great Barrier Reef 
Bleaching). Even under low emission scenarios (global 
warming of 1.5°C to 2°C), the ranges of most terrestrial 
species are projected to shrink dramatically (IPBES, 2019). 

Disasters occur at the interconnection of environmental 
conditions and societal processes. Every disaster takes 
place in such contexts, so these drivers have the power to 
shape future risk together with the changing environmental 
conditions. Societal drivers (demographic, social, economic, 
political and cultural, etc.) can determine the exposure of 
people, assets, livelihoods and nature as well as the capacity 
of these to cope with hazardous events. The drivers can 
therefore help reduce or create risk depending on how 
they are managed. Given the infinite complexities and 
interconnections found in societies (see Chapter 3.1), the 
number of societal processes that can influence disaster 
risk management today is incalculable. When looking at 
the 10 events in this report, trends of key processes like 
urbanization and development, along with social inequalities 
and food insecurity, will create more challenges for disaster 
risk management in the future.

In general, development processes are essential in reducing 
drivers of vulnerability, such as poverty and economic 
instability, by providing economic opportunities and 
improving access to services (Hallegatte and others, 2018). 
However, occasionally development can also trigger the 
creation of risk. For instance, it can prompt or accelerate 
the accumulation of people and assets in hazard-prone 
areas (e.g. coastal zones), leading to an increase in exposure 
to future hazards (GFDRR, 2016). The rich resources and 
economic opportunities these locations offer often outweigh 
consideration of the hazard, especially for low-income 
groups (UNDRR, 2015). Examples of this can be observed in 
densely-populated, low-lying coastal areas such as central 
Viet Nam (see Technical Reports, Central Viet Nam Floods). 
Urbanization is steadily driving more people to resettle in 
cities (especially in Africa, Asia and Latin America) and is 
expected to result in 68 per cent of the global population 
being urban by 2050 (UN DESA, 2018). This process is 
particularly acute in low-elevation coastal zones, whose 
populations are projected to increase by at least 50 per cent 
between the years 2000 and 2030 (Neumann and others, 
2015). In addition, rapid urbanization is expected to happen 
mostly in mid-size cities, which are, in general, less equipped 
to embark on large-scale and risk-informed urban planning 

because of their limited resources, thus creating conditions 
for future urban exposure to hazards (Birkmann and others, 
2016; IPCC, 2014). Increased exposure is particularly 
concerning when it combines with additional poverty 
levels, which is widely considered to be a major driver of 
vulnerability: estimates suggest that there could be as many 
as 325 million extremely poor people living in the 49 most 
hazard-prone countries in 2030 (Shepherd and others, 
2013). These developments are occurring now, and failure to 
tackle them through effective and risk-informed governance 
is likely to create new and long-term hotspots of risk 
in the future. 

In addition to increasing the gravity of direct impacts, 
poverty is also responsible for further exacerbating 
vulnerability to future disasters. This is evidenced by the 
devastating effects of the COVID-19 pandemic, which were 
particularly cumbersome for already disadvantaged groups, 
and are expected to push millions of people deeper, or back, 
into extreme poverty (World Bank, 2020). For example, 
already financially devastated by the COVID-19 pandemic, 
low-income families in Texas were disproportionately 
affected by the power blackouts, and also lacked the 
financial capacity to cope with the cold the way some more 
affluent residents could (such as fleeing the state or renting 
a hotel room) (Dobbins and Tabuchi, 2021). Unfortunately, 
global trends show that inequalities in income distribution 
within countries are also rising or remain high. Gaps in 
access to equal opportunities for vulnerable social groups 
(e.g. children, persons with disabilities, etc.) are far from 
being closed (UN DESA, 2020). Social inequalities are 
also considered to be at the root of food insecurity, which 
is reported to have increased in recent years after a long 
period of decreasing trends (FAO and others, 2020). When 
combined with the possible environmental constraints to 
food production imposed by climate change, the number of 
people suffering from food insecurity could keep increasing, 
a trend that must be met with a proper response from 
governments (Candel, 2014). 
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Section 3.3.3

Escalating biodiversity crisis

The trend of environmental costs being undervalued in 
decision-making is leading the world into large-scale 
degradation and loss of the natural environment. Of 
particular concern are agricultural expansion, urbanization 
and infrastructure development at the expense of forests, 
wetlands and grasslands contributing to pollution, habitat 
degradation and fragmentation of land, freshwater 
and marine ecosystems (IPBES, 2019). Large-scale 
environmental changes, such as deforestation and river 
damming, threaten biodiversity by accelerating global 
species’ extinction rates, which are already exponentially 
higher than the average over the past 10 million years 
(Benton and others, 2021). An average of 25 per cent of 
all plant and animal species are threatened with extinction 
(Intergovernmental Platform on Biodiversity and Ecosystem 
Services, 2019). The trend can be seen in the contribution 
of dams to the extinction of the Chinese Paddlefish (see 
Chapter 2, Chinese Paddlefish Extinction). IUCN have 
declared at least 80 freshwater fishes extinct to date, with 16 
disappearing in 2020 alone, and 115 classified as ‘Critically 
Endangered Possibly Extinct’ (WWF, 2021). Almost half of 
living freshwater fish species are predicted to go extinct 
due to climate change by 2070, with a substantial decline 
in tropical river basins, particularly in Viet Nam and south-
eastern China (Manjarrés-Hernández and others, 2021). 
Similarly, roughly half of the world’s coral reefs have been 
lost since the 1870s, and 33 per cent of those remaining 
are threatened with extinction (IPBES, 2019) (see Chapter 
2, Great Barrier Reef Bleaching). Species extinctions 
affect more than just biodiversity and ecosystem integrity. 
For example, freshwater fish decline and extinctions raise 
concerns about food security and poverty. Freshwater 
fish is a primary source of protein for 200 million people 
across Asia, Africa and South America, and provide jobs and 
livelihoods to 60 million people (WWF, 2021) (see Technical 
Reports, Chinese Paddlefish Extinction). 

As we convert and fragment ecosystems, we lose 
biodiversity and, in turn, increase our own risk in various 
ways. Decreasing biodiversity increases the risk of diseases 
spreading from animals to humans, such as COVID-19. 
Some species such as rodents and bats are more likely than 
others to become disease reservoirs and are often present 

in higher numbers in human-dominated landscapes. In less 
disturbed areas, these hosts are less abundant, and non-risk 
species dominate. Thus, losing biodiversity increases the 
risk of human exposure to zoonotic pathogens (Keesing and 
Ostfeld, 2021) (see Chapter 2, COVID-19 Pandemic). 

The loss of biodiversity and ecosystem integrity harms 
ecosystem services, such as food, water, clean air, flood 
protection or pollination. If ambitions to halt biodiversity 
decline do not ramp up, and the drivers of change do not 
deviate from the current trajectory, nature and the services  
it provides to people will continue to decline sharply  
(Díaz and others, 2019). With declining ecosystem services 
under future land use and climate change scenarios, up to  
5 billion people will suffer from water pollution, and 
hundreds of millions of people will face increased coastal 
risk (Chaplin-Kramer and others, 2019). 

The emergence and interconnection of increased societal 
exposure and vulnerability, and the acceleration towards 
tipping points in biodiversity loss and climate change, create 
complex issues that are difficult to foresee and prepare for. 
Impacts in one place trigger cascading impacts in other 
areas, meaning a future risk somewhere can be a future risk 
anywhere. These areas of societal challenges, biodiversity 
loss and climate change must be considered jointly if  
we aim for a future with less risk to our environment and  
our societies.
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Solutions  
Chapter 4

As the interconnected nature of events and their underlying 
root causes are increasingly creating emerging risks at 
all scales, it is time to recognize the shortcomings of 
fragmented responses (Turney and others, 2020). We 
explored the three most prominent root causes and 
emerging risks among the 10 disastrous events: i) human-
induced GHG emissions driving the climate crises, ii) 
insufficient disaster risk management, which worsens 
with growing societal challenges, and iii) the undervaluation 
of the full environmental costs of decisions at all levels, 
leading to the biodiversity crisis − i.e. the rapid degradation 
of ecosystems and the accelerating loss of species. 
In our interconnected world, it is crucial to address 
these connected root causes and emerging risks in an 
integrated way.

Importantly, the window of opportunity is closing; while 
some impacts outlined in this report are irreversible, such as 
the extinction of the Chinese Paddlefish, others require swift 
intervention to avoid passing tipping points where long-
term impacts can no longer be avoided. For instance coral 
reefs, which provide protection from storm surges to around 
200 million people worldwide (WWF, 2018), are at risk of 
irreversible damage from the impacts of ocean warming and 
sea level rise driven by climate change (IPCC, 2019b) (see 
Chapter 2, Great Barrier Reef Bleaching). The sooner we 
act, the more solutions remain viable and at our disposal. We 
are learning, however, that if proper planning and foresight 
are not employed with care, then actions taken to reduce 
risk in one system can subsequently impact adversely on, or 
increase the vulnerability of, other systems, sectors or social 
groups (Barnett and O’Neill, 2010). With systems in our 
modern world being so interconnected (see Chapter 3.1), 
we can’t afford to devote precious time and resources 
to such ‘maladaptations’ − solutions which not only are 
ineffective, but through cascading impacts, actively work 
against our risk reduction goals. Both trade-offs and 
synergies between different solution approaches must 
be identified to minimize negative impacts and maximize 
benefits for preventing disasters.

“If I had to select one sentence to describe 
the state of the world, I would say we are in 
a world in which global challenges are more 
and more integrated, and the responses are 
more and more fragmented, and if this is not 
reversed, it’s a recipe for disaster.”
António Guterres, UN Secretary General 2019
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Fig. 4: Solutions addressing a single root cause with 
negative side effect

Pesticides help to control locust outbreaks but have 
negative effects on biodiversity.

Solutions Negative side effect
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In Chapter 3, we identified root causes behind the 10 
disastrous events of the past year, and how they are 
interconnected. This opens up important opportunities for a 
space to develop new solutions focused on the problems at 
the roots of disastrous events. However, here too we must 
also begin by considering interconnectedness in order to 
avoid maladaptation. Solutions that focus on a single root 
cause can result in negative impacts that increase other 
risks (see Figure 4). As the desert locust outbreak shows, 
some disaster risk management decisions can have negative 
effects on biodiversity. If we act only after the emergence of 
large locust swarms, toxic pesticides, which negatively affect 
biodiversity and human health, are used at a large scale. 
Acting earlier would facilitate a small-scale intervention 
using less harmful species-specific biocides. A no-regret, 
pre-emptive approach that is conscious of avoiding negative 
environmental impacts, like monitoring of locust emergence 
and cooperation, would thus not only be cheaper than 
emergency response actions, but it would also have avoided 
negative side effects that worsen the biodiversity crisis (see 
Chapter 2, Desert Locust Outbreak). 

Negative consequences can also emerge from solutions that 
address more than one root cause (see Figure 5). Building 
hydropower dams increases the share of clean energy and 
addresses the climate crises, while also providing improved 
flood control opportunities and thus disaster risk reduction 
benefits. The price we pay is in the degradation of fish 
habitats (Barbarossa and others, 2020; Dudgeon, 2019; 
Barnett and O’Neill, 2010); Dudgeon, 2019; Barnett and 
O’Neill, 2010) leading to the extinction of many freshwater 
fish species globally, as seen in the case of the Chinese 
Paddlefish (see Chapter 2, Chinese Paddlefish Extinction). 
These trade-offs must be recognized and addressed in 
order to achieve a robust path to progress in limiting climate 
change and disaster risk while safeguarding biodiversity, and 
ensuring that our transition towards zero-carbon emissions 
is as sustainable as possible (IPBES and IPCC, 2021). 
Solutions designed to reduce one risk only can be helpful, 
provided there is a well-designed, thorough process to 
assess and avoid any negative impacts on other risk areas. 
Attempts must be made to find no-regret solutions, i.e. 
those with no side effects exacerbating other crises. 

Section 4.1 No regrets

Fig. 5: Solutions for multiple root causes with negative 
side effect

Hydropower dams provide renewable energy and  
help to reduce disaster risk but have negative effects  
on biodiversity.

Solutions Negative side effect
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Section 4.2 Section 4.3Win-win-win Examples of integrated approaches

Given the interconnectivity of our world, it is not surprising 
that solutions can also have cascading effects. Ideally, the 
solutions we implement will not only be ‘no-regret’, but 
also ‘win-win-win’ solutions that have co-benefits across 
different dimensions. Evidence shows that solutions with 
multiple benefits and objectives are often the most cost-
effective (Seddon and others, 2021). Addressing the climate 
crisis by drastically cutting our GHG emissions, for instance, 
could eventually reduce the frequency and severity of 
hazards linked to atmosphere and ocean warming (such 
as cyclones like Amphan), thus reducing risk in vulnerable 
areas and helping to address the challenge of insufficient 
disaster risk management. Additionally, slowing down 
climate change is beneficial for biodiversity and ecosystems 
as it gives more time for ecosystems and species to adapt 
to changing conditions. This would help reduce the pressure 
on natural habitats, and thus the environmental costs of 
our decisions and actions. In this way, combining no-regret 
and win-win-win solutions uses interconnectivity to our 
advantage to reduce the severity of impacts cascading from 
disastrous events and therefore the emerging risks they 
contribute to (see Figure 6). 

A good example of integrated approaches (i.e. win-win-win) 
that address the three most common root causes behind 
the 10 disastrous events of the past year (see Chapter 3.2) 
are nature-based solutions. Nature-based solutions aim 
to protect and restore ecosystems, while also addressing 
societal challenges, such as climate change and disaster 
risk. For example, reducing deforestation and actively 
fostering forest protection and reforestation contribute 
to reducing the risk of disease spreading from animals to 
humans, while also contributing to biodiversity protection 
and climate change mitigation (see Chapter 2, COVID-19 
Pandemic and Amazon Wildfires). Conserving the 
mangrove forest in the Sundarbans protects a biodiversity 
hotspot home to a number of endangered species. It also 
protects the coasts of India and Bangladesh from storm 
surges, while also capturing and storing carbon and 
providing local livelihood opportunities (Menéndez and 
others, 2020). Reducing deforestation, in general, is one 
of only five climate mitigation responses without potential 
tradeoffs with sustainable development, as it can be linked 
with reducing poverty and hunger, enhancing health, and 
clean water and sanitation (IPCC, 2019b). 

While the protection of biodiversity is beneficial to society 
by increasing the resilience of natural systems to deal 
with hazards and the adverse impacts of climate change, 
Adaptive Social Protection (ASP) directly helps to increase 
the resilience of societies. ASP links social protection 
programmes (such as health or unemployment insurance) 
with disaster risk management and climate change 
adaptation in order to reduce the negative impacts on 
households resulting from natural hazards and climate 
change, such as poverty and food insecurity. For example, 
severe flooding, as seen in central Viet Nam, can damage 
crops, buildings and infrastructure, resulting in food 
shortages or limiting access to food. To respond to this 
shock, households often apply negative coping strategies, 
such as selling livestock or other productive assets 
that provide short-term release but hamper long-term 
opportunities and might thus even reinforce food insecurity. 
By using ASP, through analysing the various perspectives 
of risk, inter-agency cooperation and an expansion of 
programmes such as food and financial assistance, these 

shocks and the negative coping strategies can be tackled. 
Institutions can use financial instruments to help enhance 
capacities while also addressing the climate crisis and 
environmental degradation. For example, a government 
can use climate finance to pay people to work on risk-
reducing measures, such as implementing public works 
programmes for landscape restoration (Aleksandrova and 
Costella, 2021). These programmes help people increase 
their food and income security while also mitigating the 
impact and severity of disasters by financing prevention 
and preparedness measures. ASP can also be joined with 
market-based climate risk insurance schemes to protect 
individuals, businesses and cooperatives against climate 
shocks by acting as a buffer and safety net shortly after an 
extreme weather event. Integrating insurance solutions can 
thus promote opportunities by helping to lessen financial 
repercussions and can incentivize risk reduction behaviour 
and a culture of prevention (Schaefer and others, 2016). 
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It is important to remember that the capacity to respond to 
disasters and implement effective solutions varies widely 
across the globe, and also within societies and communities. 
Disproportionately affected by systemic injustices, such as 
racism and colonialism, histories of conflict and cycles of 
poverty, many countries and communities lack the financial 
capacity to effectively manage risks. In the United States, 
regions with a large minority population were more than four 
times more likely to have suffered a power outage during 
the Texas cold wave when compared to predominantly 
white neighbourhoods (Carvallo and others, 2021). On the 
national level, even though the solutions and knowledge are 
available to implement interconnected solutions, financial 
hurdles remain. For example, though some countries used 
environmentally-friendly, fungus-based biocides during 
the 2020 desert locust outbreak, they did not achieve 
widespread adoption since they are less readily available 
at short notice (Grzywacz and others,  2014; McConnell, 
2021), and stockpiling them during recession years is a cost 
that some governments cannot absorb. Before the blast in 
Beirut, Lebanon was suffering from the impacts of a civil war 
and a financial crisis leading to hyperinflation. A mix of lack 
of capacities and corruption prevented proper inspection of 
the warehouse, which led to ammonium nitrate being stored 
inappropriately for more than six years until it exploded. In 
other places, impacts of climate change and future risks of 
disaster challenge the ability of vulnerable countries and 
communities to adapt and recover. Especially in the Arctic 
region, the forecasted impacts of climate change indicate 
a dramatic change in the ecosystem that is likely to alter 
the livelihood strategies of indigenous communities. In 
addressing the crises facing our world, we should specifically 
address these systemic issues to ensure effective and 
equitable solutions for the most vulnerable. 

Tackling multiple root causes and emerging risks in an 
integrated way, while enhancing capacities to prepare 
and respond to future disasters, requires a combination of 
strategies across sectors and ensuring that any potential 
trade-offs are adequately assessed and dealt with. For 
example, the strategies analysed by the Intergovernmental 
Panel on Climate Change (IPCC, 2018) to achieve the level of 
net GHG emissions reductions that would allow the limiting 
of global warming to 1.5°C require rapid and far-reaching 
transitions in all systems such as energy, land use, urban 
development, infrastructure and industry. For instance, it 
would require that the share of renewables in the electricity 
matrix increases to 70–85 per cent by 2050. However, many 
renewable energies currently rely on mining for minerals on 
land and in the ocean, for example rare-earth metals used 
in the batteries of electric cars (Parajuly and others, 2020), 
and rarely have clean ways for disposal. This trade-off could 
be mitigated by the development of alternative batteries 
and an efficient recycling system, together with strong 
considerations for environmental impacts. 

Renewable energy infrastructures such as hydropower 
dams are fragmenting river habitats and cutting off 
migratory species from their spawning grounds, leading to a 
reduction in abundances or extinction of migratory species 
(e.g. the Chinese Paddlefish). Selection of suitable sites 
for hydropower dams, and more broadly decisions about 
building or removing dams, needs to consider and mitigate 
the trade-offs for clean energy, irrigation, water supply, 
ecosystem quality and biodiversity, including the need for 
interdisciplinary, stakeholder-based methods that inform 
deliberations about these trade-offs.

GHG emission reduction strategies include options to 
restore the ecosystem. If reforestation is undertaken with 
monocultures, it can be detrimental to biodiversity and 
may not have clear benefits for adaptation or disaster risk 
reduction. For example, mangrove reforestation helps to 
capture and store carbon, and support biodiversity and local 
livelihoods. The latter two goals are, however, restricted 
if reforestation is undertaken with one mangrove species 
only. For the Sundarban mangrove forest, which shields 
West Bengal from the impacts of storms and cyclones (see 

Section 4.4 Addressing trade-offs

Technical Reports, Cyclone Amphan), research shows that 
the area of forest cover will decrease and species distribution 
could be significantly impacted within 100 years in a 
business-as-usual scenario. One of the recommendations 
is that afforestation programmes should be planned in a 
way that the species diversity of the Sundarbans remains 
conserved as opposed to the current mono-species culture 
(Mukhopadhyay and others, 2018). Infrastructure measures 
that are narrowly focused on climate adaptation can have 
large negative impacts on ecosystems. For example, 
technical measures for managing floods and droughts, 
such as building dams, or protecting coasts from sea level 
rise, by building sea walls, frequently have large impacts on 
biodiversity. Planning with a combination of ecosystem-
based and grey infrastructure3  measures can optimize 
benefits and help to deal with the trade-offs.

Overall, solutions should be identified and accepted for 
producing multiple benefits, rather than maximizing 
performance on single indicators, such as GHG removal 
(IPBES and IPCC, 2021).

3 ‘Grey infrastructure’ generally refers to human-engineered infrastructure 
for water resources. 

Fig. 6: Win-win-win and no regret solutions

Mangrove forest protection and restoration in the 
Sundarbans helps to reduce disaster risk, provides 
biodiversity benefits, while the forests also store and 
sequester carbon.

Solutions Negative side effect
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Section 4.5 Enablers

Despite having solutions available that could have helped 
address the disastrous events of 2020/2021, there were 
a number of aspects that could have either encouraged 
or hindered their implementation. Enablers, i.e. factors 
that encourage action, play an important role in providing 
the foundation for the implementation of solutions. A key 
enabling aspect is raising awareness, since knowledge 
encourages action. Awareness can drive public group and 
individual acts by increasing interest and enthusiasm around 
a topic and, through that, stimulate mobilization and action. 
Environmental education, for instance, can enhance values 
such as connectedness and care, and encourage people to 
support actions and initiatives to protect the environment 
(IPBES and IPCC, 2021). At the same time, public awareness 
exerts pressure on policymakers to act on an issue, and 
can thus influence policy and result in the mobilizing of 
resources. Awareness raising is therefore fundamental to 
stimulate action and encourage the implementation of both 
large-scale and individual solutions. 

Behaviour can also be significantly influenced through 
incentives, encouraging people to engage in or refrain from 
certain behaviours or actions. Financial incentives are an 
excellent example of something that motivates behaviour, 
either directly or indirectly, by removing financial obstacles 
to change (Cherry, 2020; Samson, 2019). Positive incentives, 
such as direct forest-protection payments, could encourage 
people to refrain from habitat fragmentation (in the case 
of the Amazon wildfires and COVID-19), while taxing fossil 
fuels could discourage the emitting of GHGs and enable 
the transition to climate neutrality4. Positive incentives 
could encourage early interventions, as in the case of 
locust outbreaks, while negative incentives on fishing could 
encourage alternative livelihood sources and discourage 
overfishing, which would have helped in the case of the 
Paddlefish extinction.

Inclusive governance can also enable the implementation 
of solutions. Participatory approaches that involve all 
groups in society, such as the private sector, indigenous 
groups, women and youth, and civil society, include 
different perspectives and tend to reduce conflict at all 
stages of decision-making and implementation of solutions 

(IPBES and IPCC, 2021). In an increasingly interconnected 
world, there is an especially strong need for international 
collaboration that builds on an environment of transparency 
and trust. The COVID-19 pandemic has again demonstrated 
the crucial role of international collaboration. Reactions 
involving nationalism and racism were counter-productive 
to ending the pandemic (Bump and others, 2021). These 
governance solutions must not be only top-down, but must 
also represent an equitable partnership, enabling us to push 
for joint implementation of solutions for the greater good. 

The most important thing to remember is that we, as 
individuals, are part of this system and no one is too small to 
make a change. With our lifestyles and our everyday choices, 
we have profound impacts on our planet: we can be the 
change we want to see in the world. Though often we are 
not responsible individually for the damages we see, we are 
a part of the larger system and our actions and behaviours 
have influence. When viewed in isolation, an individual action 
presents a very minor change; but when viewed as a part of 
a larger whole, individual action can be huge with cascading 
effects and future impacts. Our collective actions can create 
lasting, meaningful and positive change, and this ‘butterfly 
effect’ can start with you. 

4 ‘Climate neutrality’ is where a net-zero carbon dioxide emission balance is 
achieved between what is emitted to and removed from the atmosphere.
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Conclusion 
Chapter 5

Our world is a living, dynamic system interconnected on 
multiple scales. While these interconnectivities are not new, 
they are affecting and accelerating changes across scales in 
increasingly unexpected ways. Widespread environmental 
change combined with the global exchange of people, 
ideas, living organisms and goods exposes individuals 
and societies to new types of risks with new types of 
interconnectivities. The past is no longer a reliable source in 
planning for future development or risk reduction.

The failure to address interconnected root causes and 
emerging risks is accelerating the climate crisis, creating 
new and more intense extreme events, increasing societal 
vulnerabilities and leading us to tipping points including 
mass extinctions and loss of ecosystem services. The 
solutions we conceive of as a global society must confront 
these systemic issues and allow for interconnected ways of 
solving multiple problems at once. We must try to maximize 
risk reduction and adaptation benefits across multiple 
sectors, and for different members of society locally and 
globally to avoid the rise of inequalities. 

The way we understand and perceive risks influences our 
ability to respond to them. Since the risks associated with 
these disastrous events are interconnected, thinking in 
fragmented, isolated and insular ways is no longer tenable. 
We must instead think of ourselves and our actions as 
part of a set of interconnected systems. Though this 
world is bigger and more complex than we can even begin 
to comprehend, our actions and our voices matter, and 
collectively we can change these systems for the better. 
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