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Extreme weather events
D0-%($567S$Though common here, dust storms have become 
more frequent, intense and deadly, such as this one which 
struck Prayagraj, killing many.
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Climate change

Q(//+?;$A3(.B(;$I0%*#-$:*(*#.$+,$A&#/%)($567P Sea ice 
is melting earlier and faster than ever before, leading to 
mass migration of the walruses, sea lions and Þsh upon 
which the indigenous I–upiat people depend.
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Locust swarmsDesert locusts

Y#04($5656$Swarms of the ravenous pest invaded 
countries across the Greater Horn of Africa, the 
Arabian Peninsula and Southwest Asia, menacing 

food security and agricultural livelihoods.
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Locust swarmsCOVID-19

D0-+0#.%($5656 Measures to control the global 
pandemic including mask-wearing, social distancing 
and handwashing disrupted daily life.



Flooding
:+2*"$:2-(0;$567S Heavy rains submerged 
whole communities that were already facing 
a humanitarian crisis.
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TOP: Drought-sticken pond, D0-%($567P$    BOTTOM: Drought, :'(%0$567O
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At no other point in history 
has agriculture been faced with 
such an array of familiar and 
unfamiliar risks, interacting in 
a hyperconnected world and a 
precipitously changing landscape. 
The growing frequency and 
intensity of disasters, along 
with the systemic nature of 
risk, are jeopardizing our 
entire food system.



Agriculture underpins the 
livelihoods of over 2.5 billion 
people worldwide. Given the 
sectorÕs innate interactions 
with the environment, its 
direct reliance on natural 
resources for production, 
and its signiÞcance for 
national socio-economic 
development, urgent 
and ambitious action 
is needed to build 
more resilient 
agricultural systems.
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TOP: Mega Þre,$A2.*/(3%($5656$    BOTTOM: Forest Þre,$D0-+0#.%($567S
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Hazardous events need 
not devolve into full-blown 
disasters; risks need not 
become insurmountable. 
Disaster risk can be 
reduced and managed.



As the COVID-19 pandemic 
strains food supply chains 
around the world, a sound 
evidence base on disaster 
impacts on agriculture and 
food security will be key to 
implementing tailored and 
effective resilience policies, 
tracking progress toward 
global goals, and targeting 
investment to reinforce 
agricultureÕs crucial role 
in achieving the future 
we want.
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As the third edition of the Food and Agriculture Organization of the United 

NationsÕ(FAO) report on The Impact of disasters and crises on agriculture and food 

security is released, global disaster risk governance is facing a critical period. 

While capping off a decade of exacerbated disaster loss, exceptional global heat, 

retreating ice and rising sea levels, 2020 has also added new Ð and unprecedented 

Ð challenges. The COVID-19 pandemic is the most widespread and devastating 

disease event in recent history. Its economic and social impacts have disrupted 

nearly all aspects of life; agricultural livelihoods have been particularly hard hit. 

Meanwhile, vast swarms of desert locusts have been ravaging crops and grazing 

land, further menacing the food security of already vulnerable populations; 

megaÞres have carpeted large areas of forests and arable land, while other areas 

were submerged under record ßoods.

Agriculture is facing an array of both familiar and unfamiliar risks, interacting 

in a hyperconnected world and a precipitously changing landscape. Disaster risk 

is becoming increasingly compound, interconnected and interacting, causing 

shifts in the frequency and intensity of hazards. This is not without the Þngerprint 

of climate change, which is materializing into decade-old predictions much 

sooner than envisaged. 

The upheaval set in motion by COVID-19 may push even more families and 

communities into deeper distress. Disaster impact is pervasive and requires 

immediate efforts to better assess and understand its dynamics, so that it 

may be reduced and managed in integrated and innovative ways. The urgency 

and importance of doing so have never been greater.

This report constitutes a further step towards bridging persistent knowledge gaps 

and fostering a better understanding of how agriculture is affected by disasters. 

Extreme events such as drought, ßoods, storms, tsunamis, wildÞres, pest and 

disease outbreaks exert a heavy toll on agriculture and all its sectors: crops, 

livestock, forestry, Þsheries and aquaculture. Their growing frequency and intensity, 

along with the systemic nature of risk, are jeopardizing our agri-food systems. 

Least developed countries and lower-income countries are often among the most 

affected, with cascading consequences for value chains, food security and even 

national economies. Increased risk exposure has become the Ônew normalÕ and 

the impact of climate change is set to exacerbate these challenges even further.

Proactive risk reduction is imperative in our joint efforts to design a sustainable 

future. Potentially hazardous events do not need to devolve into full-blown 

disasters and risks need not become insurmountable. Despite innate exposure 

and impending risks, disaster impact is ultimately contingent on the ability of 

communities to anticipate, cope with, resist and recover from shocks. 

Resilience and disaster risk reduction therefore must become an essential 

and integral part of modern agri-food systems.
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We are living at a time that demands ambitious collective measures. The ÔDecade 

of ActionÕ to achieve the Sustainable Development Goals is a clarion call for 

accelerating sustainable solutions to all the worldÕs greatest challenges, ranging 

from hunger, poverty and inequality to climate change and the Þnance gap. 

The Sendai Framework for Disaster Risk Reduction has set the global agenda for 

developing disaster risk reduction (DRR) strategies, making risk-informed policy 

decisions to reduce disaster loss, and allocating resources to prevent emerging 

risks. In this context, the ability of governments, international organizations, 

civil society and the private sector to operate and cooperate in fragile and 

disaster-prone contexts is a deÞning feature for meeting global targets and 

achieving resilience and sustainability. The UN and its partners must collaborate 

to ensure innovative disaster risk management.

Both national and local capacities must be strengthened to cope with increasing 

risks and recurring shocks. A culture of systematic disaster impact monitoring and 

assessment must be created to enable and supply effective DRR policy and action. 

As resources become increasingly scarce, this will provide the evidence needed to 

effectively target our investments in resilience, preparedness and mitigation.

As we enter the Decade of Action and progress towards the global targets of the 

Sendai Framework, we offer the international community the messages of this 

report to embrace and act upon. Agriculture absorbs a disproportionate share 

of disaster impacts, many of which are borne directly by smallholders, whose 

activities underpin national economies and help feed the planet. Establishing 

a more holistic and ambitious disaster-resilience framework for agriculture 

is therefore a cornerstone for better production, better nutrition, a better 

environment and a better life.
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This third report on The impact of disasters and crises on agriculture and food security is the outcome of 

extensive cross-departmental collaboration within the Food and Agriculture Organization of the United 

Nations (FAO) to enhance the resilience of agriculture-based livelihoods to disasters, extreme events 

and crises. SigniÞcant technical inputs and advice were provided by various divisions and ofÞces within 

the Organization, from the Natural Resources and Sustainable Production Stream, the Economic and 

Social Development Stream, the OfÞce of Emergencies and Resilience and the OfÞce of Climate Change, 

Biodiversity and Environment. In addition, FAO country and regional ofÞces provided invaluable support 

in gathering national-level data where available.

Production of this report was coordinated by the Statistics Division of FAO and supervised by Stephan Baas, 

Piero Conforti and Shukri Ahmed, with Galimira Markova as lead coordinating author.

Central to the development of the report were the technical papers prepared and technically reviewed 

by the following FAO experts:

Galimira Markova and Piero Conforti for Introduction and Chapter I with key inputs from Sarah Graf; 

key inputs on nutrition from Nancy Aburto, Darana Souza, Patrizia Fracassi and Victoria Padula de Quadros;

Daowei Zhang, Peter Moore, Norbert Winkler, Shiroma Sathyapala, Yuka Makino, Elaine Springgay, 

Xia Zuzhang and Arturo Gianvenuti for Chapter II;

Robert Ulric Lee, Florence Poulain, Stefania Savore, Matthew Walsh, Anton Ellenbroek and Felix Marttin 

for Chapter III;

Galimira Markova for Chapter IV;

Julio Pinto, Ludovic Plee and Alejandro Acosta for Chapter V;

Mario Zappacosta and Yanyun Li for ASI infobox and Cristina Coslet for ASF infobox;

Shawn McGuire, Catherine Constant, Chikelu Mba, Shoki Aldobai, Annie Monard, Alexandre Latchininsky, 

Andrea LoBianco and Galimira Markova for Chapter VI;

Natalia Alekseeva, Stephan Baas, Galimira Markova, Hideki Kanamaru, Janek Toepper, Makie Yoshida, 

Mariko Fujisawa, Olga Buto, Sarah Graf, Cecilia Jones and Elisa Di Stefano for Chapter VII;

Neil Marsland, Oriane Turot, Josselin Gauny, Matieu Henry, Matthew Walsh, Ugo Leonardi, Sophia Gogo, 

Rashed Jalal, and Geraud PouemeDjueyep for Chapter VIII;

Galimira Markova and Piero Conforti for the Technical annex.

Overall production, editing and design supervised by George Kourous; report editing and design support 

by Laurie Olsen; overall map guidance from Anneta BouSaleh; African swine fever map by Akiko Kamata; 

design and layout by Claudia Neri assisted by Elisa Stagnoli.

Unless otherwise stated, all Þgures used in the publication are from FAO.
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Disasters threaten all three pillars of sustainable development: 
social, environmental, economic. This is happening more rapidly and 
unpredictably than anticipated, across multiple sectors, dimensions 
and scales. Agriculture continues to bear the brunt of disaster impacts 
as new risks and correlations emerge. The COVID-19 pandemic, 
for example, is straining food supply chains across the world. 
With only a decade left to achieve the Sendai Framework for 
Disaster Risk Reduction 2015Ð2030 (SFDRR) and the Sustainable 
Development Goals (SDG), urgent efforts are necessary to build 
disaster-, disease-, and climate-resilient agricultural systems that will 
be capable of improving the nutrition and food security of present and 
future generations, even in the face of mounting threats.

Introduction
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The turn of the decade is proving to be a time of heightened global urgency. 

At no other point in modern history has humankind faced such an array of both 

familiar and unfamiliar risks and hazards, interacting in a hyper-connected and 

rapidly changing world. Within the Þrst few months of 2020, huge swarms of 

desert locusts began to ravage multiple countries across the Greater Horn of 

Africa, the Arabian Peninsula and Southwest Asia, worsening conditions for 

more than 42 million people already facing acute food insecurity. By its end, 

the 2020 Atlantic hurricane season produced 30 named systems, far surpassing 

the 12-storm average. 

Meanwhile, the COVID-19 pandemic has been devastating lives, livelihoods 

and economies the world over. For countries that are already dealing with fragility, 

chronic disasters or environmental degradation, the compounding effect of these 

new emergencies is like Þghting a crisis within a crisis. Spreading at an alarming 

speed, the SARS-CoV-2 virus has infected millions of people around the world, at 

times bringing economic activity to a near-standstill as countries impose stringent 

restrictions to halt its spread. As the health and human toll continues to grow, 

the economic damage is evident and represents the largest economic shock the 

world has experienced in decades (World Bank, 2020). With the situation still 

unfolding, it is difÞcult to deÞnitively assess the full impact of lockdowns and 

other containment measures, but current estimates predict that the number of 

undernourished people will increase by a minimum of 83 million and possibly as 

many as 132 million as a result of the economic recession triggered by COVID-19 

(FAO, IFAD, UNICEF, WFP & WHO, 2020, State of Food Security and Nutrition in 

the World, [SOFI 2020]; ILO, FAO, IFAD & WHO, Joint statement 13 October 2020). 

The setback throws into further doubt achievement of Sustainable Development 

Goal 2, Zero Hunger (SDG 2).

Farmers are experiencing reduced access to inputs, labour and farmlands, resulting 

in production loss, lower household income and nutrition declines. Across the 

world, the severity of the damage caused depends on multiple factors such as 

timing of COVID-19Õs spread and respective containment measures vis-ˆ-vis the 

calendar for agricultural activities, the disruption of input prices and demand, etc. 

This underlines the need to quantify the COVID-19 impact on the agricultural sector 

to determine the effort required to restore damages and meet capacity needs.

Coinciding with COVID-19 is the upsurge in desert locusts, which has been 

unravelling in the Horn of Africa, the Arabian Peninsula and Southwest Asia 

and which at one point even threatened AfricaÕs Sahel region. The world's 

most dangerous migratory pest, the desert locust can ravage crops, trees, 

and pastureland, destroying food and vegetation and jeopardizing the livelihoods 

of rural communities along its path. Just a small one-square-kilometre locust 

swarm can consume the same amount of food in one day as approximately 

35 000 people. In the current outbreak, unusually expansive swarms formed 

that were many orders of magnitude larger than that, making it the most serious 

such threat faced by East Africa in generations Ð and an unprecedented risk to 

food security and livelihoods in a region already reeling from recurrent and extended 

drought, ßooding, and instability and strife, where millions of people were already 

experiencing crisis-level food insecurity before the pest arrived on the scene.

Clearly, the new decade is offering no reprieve from the volatile 2010s, which were 

punctuated by a succession of distressing, destructive and debilitating events. 

Six category 5 hurricanes tore through the Atlantic, decimating entire communities. 
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5   INTRODUCTION    Agriculture on the proving grounds





Unprecedented wildÞres scorched hundreds of thousands of acres of forestland 

across the Amazon, Australia, California and Greece. Devastating earthquakes hit 

Haiti (2010), Japan (2011), New Zealand (2011), Nepal (2015), Ecuador (2016), 

and Indonesia (2018), leaving countries with the years-long challenges of 

reconstructing infrastructures and economies. 

The 2010s also constitute the hottest decade on the books, claiming seven of 

the ten warmest years on record; 2019 itself was the second-warmest year since 

1851 in terms of both land and ocean temperatures, thus intensifying ßoods, 

droughts, heat waves and water scarcity, with direct social and economic impacts. 

Climate-related disasters such as these are known contributors to civil tensions, 

forced migration and even conßict.

H%.(.*#/.$.*#(-%34$+0$*"#$/%.#

News of disasters and threats frequently dominate the news media and are 

reported to wreak havoc, jeopardize lives and sink billions of dollars in recovery 

and reconstruction. Yet, are disasters truly becoming more frequent and dangerous 

or are we succumbing to perception bias?

Available data shows that increased disaster occurrence is indeed the new normal. 

While, a quick short-run comparison with the preceding decade shows that 

there were relatively fewer disaster peak years in the 2010s, the overall level of 

occurrence remains at an all-time high. With the new millennium, disasters took 

a drastic leap in frequency and have continued to occur at a consistently high 

rate over the past 20 years. In both recent decades, disasters averaged more 

than 360 distinct events per year (in the 2010s) and 440 per year (in the 2000s), 

compared to just over 100 in the 1980s and a moderate 90 per year in the 1970s. 

These included geophysical disasters, climate and weather-related disasters as 

well as outbreaks of animal and plant pests and diseases (Figure 1). Those Þgures, 

however, reßect mostly the occurrence of rapid-onset and large-scale disasters, 

with low inclusion rates for slow-onset hazards and sub-national, localized or 

small-scale disasters1 which often affect agriculture. This means that the true 

disaster outlook therefore lies even above the currently reported occurrence rates.

Examining the evolution of particular hazard types over the decades reveals a 

more complex pattern. While the average rate of geophysical disasters, such as 

earthquakes, landslides and mass movements, remained fairly stable over time 

(around 25 events per year in the 1980s and 1970s, up to 30Ð35 events annually 

in the 2000s and 2010s), other disaster types have radically increased since the 

1970s. In the climate- and weather-related group, disasters such as drought, 

storms (e.g. cyclones, hurricanes, typhoons) and extreme temperatures averaged 

roughly 40 events per year in the 1970s, but nearly quadrupled to over 150 annually 

in the 2010s. The pattern is similar for hydrological disasters. Floods, which 

averaged 30 events per year in the 1970s, doubled to over 60 in the 1980s, 

and skyrocketed to an average of 180 in the 2000s, with a peak of 246 ßood 

events in 2006 (Figure 2).

While disaster occurrence remains at its new and consistently high level, disaster 

impacts on livelihoods and economies continue to expand signiÞcantly. On a 

global level, the economic loss associated with all disasters (climatological, 

hydrological, biological and geophysical combined) has averaged roughly 

USD 170 billion per year over the past decade, with peaks in 2011 and 2017, 

1 To be entered into EM-DAT CRED, a disaster event must meet at least one of these four criteria:
¥ ten or more human deaths, 
¥ 100 or more people affected/injured/homeless, 
¥ declaration by the country of a state of emergency, 
¥ an appeal for international assistance.
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when loss soared to over USD 300 billion (EM-DAT CRED). While the economic 

impact of geophysical disasters (earthquakes, tsunamis, volcanic eruptions and 

mass movements) and hydrological disasters (ßoods) has remained fairly stable over 

recent decades, annual economic loss from climate and weather-related events has 

risen signiÞcantly since the 2000s, in line with their ampliÞed frequency (Figure 3). 

Meanwhile, the economic impact of biological hazards, such as pest and disease 

outbreaks and pandemics, remains largely underreported at both the national and 

global levels; the paucity of relevant data explains the absence of this hazard group 

from Figure 3. As drought, ßoods, storms and temperature extremes emerge as 

the costliest disasters on record, current DRR systems need to take a strategic leap 

towards focusing on systemic risk, targeting slow-onset disasters alongside sudden-

onset events such as ßoods and earthquakes. This requires stronger institutional 

partnerships and shared responsibilities with strong sectoral ownership.

In addition, such global Þgures do not capture the disproportionate burden borne 

by the most vulnerable. Many of the countries that suffer most from economic 

loss are Small Island Developing States (SIDS). Due to devastation wrought by 

Cyclone Pam in 2015, for instance, VanuatuÕs scheduled 2017 graduation from 

Least Developed Country (LDC) status was pushed back to December 2020. 

Vulnerability does not necessarily equal poverty, yet evidence shows that it is 

generally the urban and rural poor Ð including smallholder and subsistence 

farmers, pastoralists, Þsherfolk and wage labourers Ð who bear the brunt of 

disasters. Yet, every hazard need not mature into a disaster occurrence. This is 

precisely why prevention and DRR measures in agriculture are especially useful in 

avoiding or reducing damage and loss in less severe, high- to medium-frequency 

events. Reinforcing the capacities of communities and their institutions to prevent 

or mitigate disaster impacts Ð as well as to adapt to or recover from them in a 

timely, efÞcient and sustainable manner Ð is at the core of FAOÕs work on DRR.
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The agricultural sector is particularly vulnerable to natural hazards and disasters. 

While variability has always been the rule when it comes to weather and climate 

conditions and is already factored into expectations for agricultural output, 

sudden disasters Ð by deÞnition Ð surpass normal expectations for variability. 

Therefore, the notable increase in the frequency and intensity of extreme 

weather-related and climate-induced events observed over the past decades 

poses a signiÞcant challenge to agricultural systems, given their heavy reliance 

on weather and climate. Disasters can be detrimental to crop growth, livestock 

health, Þsheries and aquaculture production, and can seriously compromise 

compromise forest and other ecosystems. Furthermore, an alarming increase in 

the number of outbreaks of transboundary animal and plant pests and diseases 

is putting large pressures on the human food chain.

Data from 71 Post-Disaster Needs Assessments (PDNA) conducted between 

2008Ð2018 shows that agriculture continues to be a crucial sector when it comes 

to disaster impact. G=#/$*"(*$'#/%+-;$(1/%)23*2/#$_$%0)32-%01$)/+'.;$3%=#.*+)B;$
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The signiÞcance of this share is underscored by agricultureÕs importance for the 

economic development of many countries across the globe. Agriculture is among 

the main economic activities in low- and lower-middle-income countries (LICs 

and LMICs), contributing anywhere between 10Ð20 percent of national gross 

domestic product (GDP) in lower-middle-income countries and over 40 percent 

in low-income countries.

As established in previous editions of this report, the impact of drought is borne 

almost exclusively by agriculture. In particular, drought affects the crops and 

livestock domain disproportionately relative to all other sectors of the economy. 

Eighty-two percent of all damage and loss caused by drought was absorbed by 

agriculture in low- and lower-middle-income countries between 2008Ð2018. 

Drought causes short- and medium-term water shortages and extreme heat stress 

on livestock and crops (including fodder), which can be detrimental to yields. In 

the case of prolonged or recurring droughts, longer-term impacts can transpire, 

such as land subsidence, seawater intrusion along river systems with reduced 

water ßow and ecosystems damage. Furthermore, when combined with socio-

economic factors or conßict, droughts have caused some of the most serious 

famines known to history.
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Biological hazards, such as pests and disease outbreaks pose a serious risk to 

human, animal and plant life and health. They often coincide with other disasters, 

threats and protracted crises, leading to cascading impacts, intensifying risks 

and entrenching vulnerabilities. Both animal and human disease outbreaks and 

pandemics are cyclical in nature and likely to intensify as the climate warms, 

population size grows and agriculture expands. Through its rapid onset and 

cannonballing spread, COVID-19 quickly dominated agricultureÕs transition into 

the new decade on both domestic and global levels. While the worldwide scope 

of the current pandemic presents a unique and unprecedented set of challenges, 

there are important lessons that can be drawn from this and previous outbreaks 

Ð such as Ebola Virus Disease (EVD), Middle East Respiratory Syndrome 

Coronavirus (MERS-CoV), and Severe Acute Respiratory Syndrome (SARS-CoV) 

Ð and their respective impacts on agriculture and food systems. Namely, the 

considerable food security implications of outbreaks and pandemics at national, 

regional and global levels. Since its onset, COVID-19 (caused by the newly 

discovered SARS-CoV-2 virus) has had a profound impact on food prices 

Ð up to 50 percent increase in the price of imported foods in Somalia Ð and 

national, regional and global food systems. Movement and trade restrictions 

have interrupted agricultural labour migrations, impacted international food 

prices and reduced overall production and food chain viability throughout the 

agricultural sector. The International Food Policy Research Institute predicts that 

LICs and LMICs could see a 25 percent reduction in their agriculture- and food-

related commodity exports due to COVID-19. Mass food insecurity is not only 

already occurring in many developing countries, it is spiking too in vulnerable 

communities of developed ones. In many affected food chains, shortages and even 

production falloffs will persist as this pandemic unfolds and future ones occur.

Plant and animal pests and diseases in general have historically been a destabilizing 

factor for agriculture and a major threat to food security. Locusts, armyworm, 

fruit ßies, banana diseases, cassava diseases and wheat rusts are among the 

most destructive transboundary plant pests and diseases. On the other hand, 

high-impact animal diseases such as foot-and-mouth disease, peste des petits 

ruminants, classical or African swine fevers Ð while not directly affecting human 

health Ð do affect food and nutrition security as well as livestock production and 

trade. Though animal disease outbreaks peaked in the 2000s, their impact on 

the livestock sector and human food chain remains under-reported and poorly 

analysed. Changing agro-ecological conditions, intensifying food production 

systems, and expanding global trade are among the factors affecting the likelihood 
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of transboundary pest and animal disease outbreaks and their reach. Some 

countries and geographic areas are more vulnerable to their spread than others, 

depending on their level of economic development, political context, regulatory 

regime and ecological conditions.

The growing interconnectedness between intensiÞed animal and plant pest and 

disease outbreaks and natural hazard-related disasters poses further conceptual 

challenges. Drought and ßoods are among the most common events that threaten 

Ð and often batter Ð agricultural production systems, and both have a complex 

relationship with pest and disease outbreaks. They can catalyse disease-spreading 

conditions, foster vector-breeding sites and intensify disease transmission. While 

these two types of threats Ð natural hazards and pests and diseases Ð interact 

in multiple ways, the effects of the latter on the former remain largely unexplored 

and are seldom taken into consideration during assessments and policy planning.

Biological disasters, such as the COVID-19 pandemic, demonstrate the systemic 

nature of risk and the exposure of our economies and societies to multi-hazard 

emergencies with cascading effects. In an increasingly populous, networked, 

and globalized society, the very nature and scale of risk have evolved to such 

a degree that they surpass the current capacities and approaches of many risk 

management institutions. This brings to prominence the need for coordinated 

and systemic multi-hazard disaster risk reduction and prevention mechanisms 

within and across all sectors. We need not start from scratch. Biological hazards 

are already prominently featured in the globally agreed Sendai Framework for 

Disaster Risk Reduction 2015Ð2030 (SFDRR), which was the Þrst to integrate them. 

SFDRRÕs current mechanisms and strategies for disaster resilience can therefore 

build upon and enhance prevention, preparedness and responses to epidemics 

or global pandemics such as COVID-19 as part of a broader, systemic approach 

to risk. On that basis, there is a unique opportunity to foster risk-informed policy 

and decision-making; promote multi-hazard and cross-sectoral approaches to 

assessing risk; and encourage a deeper understanding of socio-economic and 

environmental vulnerability within and across different sectors. In assessing 

COVID-19-related disruptions to agricultural production, FAOÕs work on damage 

and loss assessment offers a good starting point for impact analysis.

The occurrence of biological threats is a highlight of this report. Chapter 5 

explores the extent and impact of animal disease outbreaks on the livestock 

sector, while underlining the repercussions for food security and human 

food systems. Chapter 6 takes on the subject of locusts, the worldÕs most 

devastating pest.
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Increased disaster occurrence has been accompanied by a continued upward trend 

in the earthÕs global average surface temperature. While 2019 capped a decade of 

exceptionally high global temperatures, retreating ice and a record rise in sea level, 

anthropogenically driven by untenably large amounts of greenhouse gases (GHG) 

in the atmosphere, the earth has been running a tenacious fever for quite some 

time. Global average surface temperature has been rising progressively over the 

past Þve decades compared to a baseline period of 1961Ð1980 (Figure 5).

While attribution science is still nascent, we are starting to see evidence of how 

climate change is causing an increase in the frequency, intensity Ð or both Ð of 

extreme weather events. Small shifts in climate can produce initial ripples, which 

can be ampliÞed by non-linear effects and hazards, manifesting in an array of 

extreme events. When it comes to agriculture, a sector crucially dependent on 

climate for its production, the effects are often grave and far-reaching.

On the other hand, traditional human activity such as agriculture is not merely 

a recipient of climate change consequences but a contributing factor. Agriculture 

has not only altered landscapes, economies and lifestyles over time, it has also 

transformed nature, bringing more exposure, and increasing the propensity for 

reverberations across multiple systems with unpredictable effects. Yet, while 

agriculture is responsible for roughly a quarter of all GHG emissions, it also 

offers solutions for emissions efÞciency gains, absolute reductions and 

carbon sinks. The sector has a key role to play in both resilience-building 

and socio-economic development. Agriculture must, therefore, convert from 

being part of the problem to being part of the solution.

The 2030 Agenda for Sustainable Development and the Paris Agreement (PA) 

call for a profound transformation of our food systems as well as our modalities 

of operation: we can no longer consider food, livelihoods, and natural resources 

management separately. Allowing predominantly agro-intensive countries to 

pursue a development trajectory that is manageable, renewable and sustainable, 

in line with the aspirations of the 2030 Agenda, calls for better-informed policy 

frameworks. Understanding how and to what extent disasters Ð including those 

that are climate-related Ð impact the sector is a prerequisite. To that end, and 

in accord with the Warsaw International Mechanism for Loss and Damage 

Associated with Climate Change Impacts (WIM), FAOÕs damage and loss 

(DL) methodology, introduced in the 2017 edition of this report, is well-placed 

to inform implementation of the PA.

Chapter 7 offers a further discussion on the nexus between agriculture, disasters 

and climate change adaptation.
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disaster impact assessment in agriculture to ensure that agricultural loss is 

consistently and representatively reported at global level. Regions already trained 

and adopting the FAO DL methodology are: Latin America and the Caribbean, 

with Chile, Uruguay and Colombia already at the implementation stage; Central 

Asia, with pilots under way in Kyrgyzstan and Tajikistan; South-eastern Asia; 

Eastern Europe; Northern Africa and the Near East; and Eastern Africa. However, 

for the Sendai Framework to ÔworkÕ for agriculture, this methodology must be 

further institutionalized, especially in countries highly exposed to risk.
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Implementing strategies for risk-informed, resilient and sustainable agricultural 

development requires functioning risk information systems that can provide 

reliable data and statistics that are timely, accurate, disaggregated, gender-sensitive 

and widely available. This will best enable countries to craft policy and direct 

investments that correspond to speciÞc needs and contexts. FAO has been working 

to improve the availability and quality of disaster impact statistics for agriculture 

and its subsectors (crops, livestock, forestry, Þsheries and aquaculture) at the 

national, regional, and global levels. Notwithstanding ongoing efforts, data gaps 

prevail either because data have not been reported in a systematic way or have 

not been collected at all, which Ð as already noted Ð is especially true in the case 

of biological hazards. Furthermore, available statistics on damage and loss from 

disasters do not offer a sufÞcient level of disaggregation, i.e. by crop or animal 

type, etc., to allow for an in-depth understanding of the mechanisms at play.

Meanwhile, the 2030 Agenda and Sendai Framework have created new requirements 

for data collection and reporting at national level. With the use of common 

indicators and metrics through the online Sendai Framework Monitor (SFM), 

monitoring and reporting on the Sendai Framework and disaster-related SDGs 

is already advancing. National statistical ofÞces are building the framework to 

integrate disaster-related data within the domain of ofÞcial statistics, including 

disaster-related agricultural statistics. Despite these advances, however, the rate of 

reporting on the agricultural loss Indicator C-2 by Member States is falling behind 

and requires special attention to address the disaggregated, subsector-speciÞc 

data requirements.

Reporting annual agricultural production loss from disasters in a manner 

consistent with the FAO methodology for Indicator C-2 represents a distinct 

challenge. While data availability and quality are steadily improving, more effort 

should be devoted to establishing national information systems for collecting and 

reporting on agricultural loss from disasters. To this end, FAO has been providing 

support and developing capacities of national institutions for the adoption, 

operationalization and implementation of the methodology. A growing number of 

countries across Latin America, the Caribbean, Eastern Africa, South-eastern Asia 

and Central Asia are already employing this new approach as they ready themselves 

to track and report their Sendai Framework and SDG commitments, especially 

since Target C reporting became obligatory in 2020.

The realm of statistical capacity development offers great potential for collaborative 

synergies across increasingly complex data systems with the aim of producing 

more complete, reliable and timely data on disaster impact in agriculture.
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Coordinated, integrated global and national efforts to strengthen data generation, 

taxonomy, interoperability, statistical capacity and reporting for agricultural disaster 

impact must increase to build collaborative synergies with related efforts and 

processes that are ongoing across different global frameworks. This includes 

supporting and drawing from the data revolution for sustainable development 

that was recommended by the United Nations Secretary-GeneralÕs Independent 

Expert Advisory Group (IEAG), FAOÕs Agricultural Integrated Survey Programme 

(AGRISurvey), as well as the recently launched multi-agency 50x2030 Initiative to 

Close the Agricultural Data Gap, the most ambitious global effort yet to collect 

and survey agricultural disaster loss data. Increased international attention 

and targeted funding across different goals is slowly starting to yield results. 

It is critical that momentum is not lost.

In addition, smart data should be put to better use. Developments in open data 

and analysis, shared and interoperable software, computing power, remote 

sensing, geographic information systems (GIS) and other technologies enable 

better data science and should be leveraged to improve agricultural disaster 

statistics. Chapter 8 discusses the new frontiers for disaster impact assessment 

through remote sensing and GIS technologies. 
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The prevailing, interconnected and multidimensional threats that overhang 

agri-food systems worldwide require systemic programmatic approaches built 

on an understanding of the nature of disaster-related impact on agriculture across 

all its subsectors and, subsequently, on livelihoods. This will nurture a governance 

structure adapted to the context. These can be formal intergovernmental 

mechanisms or innovative multi-stakeholder partnerships, using governance 

frameworks of laws, policies, institutions and Þnancing already in place at 

national and regional levels.

Establishing and enhancing governance frameworks for agricultural disaster 

risk reduction and management (DRR and DRM) as well as resilience building 

represents a core step for national governments to achieve the Sendai Framework 

and 2030 Agenda targets and move towards more disaster-resilient agriculture 

systems. This step necessitates better data, including on the magnitudes of risk 

and impacts, and the integration of information across different subsectors, 

cooperation between different levels of government, as well as engagement with 

civil society and the private sector. It also entails analysis of both current and 

historical data to understand the disaster risk proÞle of the sector. In this context, 

national DRR policies and planning frameworks that Ð informed by the Sendai 

Framework monitoring system Ð incorporate agriculture, livelihoods, food security 

and nutrition, are well-suited to create the evidence needed for risk sensitive 

decision-making. They further provide overall guidance for prioritization of sector-

based technical solutions to sustainable and resilient development. Integrating the 

knowledge DRR provides about disaster impacts and patterns into national policies 

F#.%3%#0)#$(*$>AG

FAOÕs resilience agenda covers three groups of shocks: natural hazards, including extreme climate change 

events; food chain crises and transboundary threats, including pests, diseases, and food safety; and protracted 

crises, including violent conßicts. Through this holistic approach, FAO works to address the compound nature 

of disasters and the interconnectedness of threats.
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and plans for crops, livestock, forestry, Þsheries, aquaculture, and natural 

resources is a crucial step for enhancing the resilience of smallholders from 

a sector perspective.

Stronger governance at national level also translates into stronger global governance. 

Actors like the Committee on World Food Security (CFS are already coordinating, 

efforts at national and regional levels to establish a global approach to food 

security. CFS promotes policy convergence, accountability and knowledge sharing. 

By using disaster impact information as an evidence base, national agricultural 

disaster risk governance structures have an essential role to play in strengthening 

the global strategic framework on food security and nutrition.

In tandem with enhanced governance is the opportunity to unlock the potential 

of public-private partnerships. Not only can these address the urgent need for 

substantial investment in reducing agricultureÕs susceptibility to disasters and 

climate change, they can serve as platforms or vehicles to leverage the expertise 

of a broad array of multilateral agencies and national governments alike. Blended 

Þnance solutions could be used to de-risk projects, making them bankable while 

closing vulnerability gaps. To this end, estimating and quantifying the impact of 

natural hazard-induced disasters, climate-related events, food chain hazards and 

protracted crises on the agricultural sector is essential if these investments are 

to help build sustainable resilience.

EfÞciency gains can be further harvested through an inclusive and gender-sensitive 

approach towards DRR and resilience building in agriculture. Climate change 

and disasters are not gender-neutral and may affect women and men differently. 

Women as a group are not innately more vulnerable. However, given differentiated 

gender roles and conditions of inequality, disasters may indeed exert a stronger 

socio-economic impact on women than on men. This is particularly true for 

agriculture, where women already face more structural challenges, such as reduced 

access to land, resources and credit. For example, the COVID-19 pandemic is 

disproportionately affecting the productive and income-generating capacities of 

rural women because it is reducing their economic opportunities while at the same 

time increasing their workloads and escalating gender-based violence. Accordingly, 

targeted policy responses to the pandemic and to other disasters should consider 

gender roles in agri-food systems and ensure that womenÕs multiple needs Ð as 

custodians of household food security, food producers, farm managers, traders, 

wage workers and entrepreneurs Ð are adequately addressed. It is important that 

national, regional, and global policy be built on the basis of solid gender-sensitive 

analysis of disaster impact on agriculture.

Indeed, our understanding of how disasters affect agricultural livelihoods from 

a gender perspective is already lagging behind. To compile an initial baseline, 

a fundamental Þrst step is ensuring the availability of disaggregated data on 

agricultural damage and loss from disasters. While goals related to gender-

sensitive development are recognized in the Sendai Framework, and in greater 

detail in the 2030 Agenda, they are mainly to be realized through increasing 

womenÕs participation at all levels.

The Committee on World Food Security (CFS) is the worldÕs leading international and intergovernmental 

platform where stakeholders work together to ensure universal food security and nutrition. Reporting to the 

UN General Assembly through the Economic and Social Council (ECOSOC), and to the FAO Conference, 

CFS helps countries implement negotiated cross-cutting policy products. CFS develops and endorses policy 

recommendations and guidance documents on a wide range of pressing food security and nutrition topics.
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In this Decade of Action, there is a powerful case for investing in resilience and 

disaster risk reduction, especially with regard to data and information generation. 

Consolidating efforts to measure and analyse the disaster impact on agriculture, 

including institutionalizing FAOÕs own framework for damage and loss assessment 

as part of the SFM, is essential to producing a targeted evidence base for national 

resilience, DRR and climate change adaptation policy and planning.

The urgency of doing so cannot be ignored. Disasters are nothing new Ð not to 

farmers, nor to the rest of us who rely on them for our collective food security. 

But the imperative of changing how we manage disasters, at this moment in 

human history, is existentially pressing. To be effective, national strategies on 

DRR, emergency response, resilience and climate change adaptation must be 

Þrmly grounded in a comprehensive understanding of the particular impact 

disasters have on agriculture, including: 

�Æ Identifying damage and loss patterns.

�Æ Providing subsectoral breakdowns of impacts on crops, livestock, 

 forestry, Þsheries and aquaculture.

�Æ Building proÞles of all disaster types: from rapid-onset large-scale 

 catastrophes such as hurricanes, to events that develop slowly over time

 such as drought, as well as small-scale localized or ÔsilentÕ disasters, 

 which are often unreported but can be detrimental to livelihoods of 

 small-scale farmers.

�Æ Expanding beyond the impacts of natural hazard-related disasters 

 to consider broader threats, such as pandemics, food chain crises, 

 conßicts and protracted crises.

�Æ Navigating the nexus of disaster assessment, risk reduction and 

 climate change adaptation.

This report lays out the latest thinking and cutting-edge analysis addressing 

these issues.
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Disasters, extreme events and climate variability have far-reaching 
repercussions on agricultural and food production systems. The most 
direct impact is reduced production, which cascades along the entire 
value chain, affecting agricultural growth and rural livelihoods, and 
placing all dimensions of food security and nutrition at risk. This chapter 
examines the cumulative effect of large- and medium-scale disasters 
across all countries and regions over the previous decade. It also 
examines the impact of disasters on agriculture through a nutrition 
lens, quantifying the nutrients behind the loss.

Chapter I
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Looking back over a decade of severe weather anomalies, superstorms, pest 

infestations and earthquakes with impacts on a scale previously unimaginable, 

there is a pressing need to understand the toll that has been taken. In 2019 alone, 

disaster-related economic loss Ð from droughts in East Africa to typhoons in 

Mozambique to the Amazonian wildÞres Ð amounted to USD 122 billion globally 

(EM-DAT CRED, 2020). Because climate change makes weather patterns more 

extreme, the outlook for the decade to come is a daunting one. As the need to 

prevent, mitigate and compensate loss grows, critical questions remain about 

the scale of agricultural loss and the brunt the sector bears.

Heavily reliant on weather, climate and water for its ability to prosper, agriculture 

is particularly vulnerable to disasters, weather extremes and climate change. Staple 

food production in many agriculture-based countries remains largely rain-fed and 

uninsured against the large ßuctuations caused by weather and climatic variability. 

The sector often faces multipronged and long-lasting consequences of disasters, 

such as the deterioration of animal health, contamination of aquaculture facilities, 

loss of harvests, outbreaks of disease or destruction of irrigation systems and 

other infrastructure. Such impacts can be particularly detrimental in LDCs, 

where agriculture tends to be the economic backbone, often contributing up 

to 20Ð30 percent of national GDP and employment.

The 2017 edition of FAOÕs report on The Impact of disasters and crises on 

agriculture and food security presented an improved approach to analysing 

disaster loss data for agricultural production. Findings revealed that between 

2005 and 2015, LDC and lower-middle-income countries (LMIC) across Africa, 

Latin America and the Caribbean (LAC), and Asia and the PaciÞc suffered a total 

of USD 96 billion in crop and livestock production loss due to 332 large- and 

medium-scale disasters; over half of this was attributed to ßoods and droughts.
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The volume and value of reduced agricultural production due to disasters is 

examined for the 2008Ð2018 period. In line with the 2017 edition, the scope and 

level of analysis extends beyond the large-scale disaster focus to include both 

medium- and smaller-scale disasters affecting more than 100 000 people, or 

10 percent of the national population. This allows for smaller and less populous 

countries, including SIDS, to be equally considered. The sectorÕs economic loss 

from disasters is estimated by analysing trends in crop and livestock production 

ßows and associated deviations in the years in which disasters are recorded. 

The analysis covers 457 disasters in 109 countries across all regions and income 

categories, including for the Þrst time upper-middle- and high-income countries 

(UMICs and HICs), thereby providing a wider perspective and comparison of loss. 

Of the 109 countries to register disaster-related agriculture loss, 94 are in the LDC 

and LMIC categories, where 389 disasters hampered agricultural production. The 

analysis can be considered global in the sense that it includes every country that 

registered a disaster-related change in production (Box 2). The crop and livestock 

sectors are considered as a whole, looking at every reported commodity produced 

in each country (or an average of 125 commodities per country).

As a further innovation, this chapter includes a focus on the nutrition dimension 

of agricultural loss. The crop and livestock production volumes estimated as disaster-

related losses have been converted to calorie and essential nutrient equivalents using 

adjusted food composition data from the United States Department of Agriculture 

(USDA). While this analysis does not quantify actual dietary deÞciencies experienced 

after the disasters in question, it highlights the potential extent of disaster loss for 

human nutrition and food security. See Boxes 1, 3, and Figures 10Ð14.
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One of the most direct ways in which disasters affect agriculture is through 

lower-than-expected production. This results in direct economic loss to farmers, 

which can cascade along the entire value chain, affecting the overall growth of the 

sector or national economies at large. Reduced production, therefore, remains 

not only the most direct measure of disaster impact, but also a strong indication 

of the scope and scale of that impact. Between 2008 and 2018, approximately 

USD 108.5 billion was lost as a result of declines in crop and livestock production 

in LDCs and LMICs following disasters. Across all income groups, including 

UMICs and HICs, loss amounts to USD 280 billion.

Loss over the period amounts to USD 30 billion for Africa (both sub-Saharan 

and North Africa), and slightly lower for Latin America and the Caribbean at 

USD 29 billion. Loss across the Caribbean SIDS amounts to USD 8.7 billion alone. 

For the same period, Asia experienced crop and livestock production loss valued 

at a notable USD 49 billion, with Southeast Asia and Southern Asia surpassing all 

other sub-regions at USD 20.7 and USD 25 billion respectively. The total estimated 

loss for the PaciÞc SIDS across Oceania is much lower in absolute terms at 

USD 108 million for the 2008Ð2018 time period.

T+.*$'+*#0*%(3

As previously demonstrated in this report series, the extent and gravity of 

agricultural production loss becomes more evident and easily comparable across 

regions when presented in terms of share of potential production (Figure 3). 

In order to do this, the expected production under normal conditions is estimated 

for each commodity. The resulting difference between the expected and actual 

production in a disaster year represents the share of foregone potential production 

due to disasters.

For 2008Ð2018, loss from disasters accounts for 4 percent of potential crop 

and livestock production at the global level. �7�K�L�V���L�V���D���V�L�J�Q�L�Ú�F�D�Q�W���D�P�R�X�Q�W�����F�D�S�D�E�O�H��
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Apparent through this analysis is the tendency of some regions to experience 

overall larger share reductions of production despite having relatively lower 

aggregate loss in absolute terms, and vice versa. This is particularly the case across 

North, Central and Southern Africa, where production loss for the 2008Ð2018 

period is USD 4 billion, 3 billion, and 1 billion respectively. However, this represents 

a hefty share of overall potential production, between 5Ð8 percent in each region, 

considerably higher than the global level. SIDS in both the Caribbean and the 

PaciÞc are a particular case at hand: low levels of loss in absolute terms translate 

to a large burden on the local agricultural sector, destroying up to 14 percent of 

potential production in the case of the Caribbean. On the opposite end of the 

spectrum lies Asia, where the extremely high volume of production loss represents 

a relatively small share of potential production, thereby suggesting that shocks 

caused by disasters can be more easily absorbed by the regionÕs food 

production systems (Figure 3).
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China sustained a cumulative agricultural loss of USD 153 billion over the 

2008Ð2018 period, a staggering record as far as any single country is concerned. 

China accounts for 55 percent of overall loss at the global level, and an 

overwhelming 90 percent share of loss within the group of 15 UMIC and HIC 

countries considered in this analysis.
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China is among those countries that suffer disproportionately from disasters 

and climate related extreme events. Not only does its risk proÞle encompass 

almost every disaster on the books, but the frequency of their occurrence is 

also particularly accelerated (Global Facility for Disaster Reduction and Recovery, 

GFDRR, online utilities, 2019; Meiyan et al., 2015). Higher ocean temperatures Ð 

exacerbated by climate change Ð are leading to more severe typhoons, while colder 

winter temperatures are producing more blizzards; recent trends in increased 

drought episodes intensify land desertiÞcation.

Within the scope of this reportÕs analysis, China features a record high of 27 large- 

and medium-scale disaster events on average every year, nearly six-fold the average 

annual occurrences in countries of the UMIC and HIC group. The most destructive 

disasters, as far as agricultural loss is concerned, have been drought (causing 

around USD 28 billion in crop and livestock production loss), earthquakes and 

storms (each causing around USD 27 billion in agricultural loss respectively). 

Animal and plant pests and diseases have also been a costly occurrence, 

causing USD 18 billion in loss, mostly in livestock production. 

ChinaÕs overall economic loss from disasters amounts to an average of 

USD 111 billion every year (EM-DAT CRED). Of this, annual agricultural loss 

Ð at USD 15.3 billion on average Ð is bound to be signiÞcant considering the 

overall scale of the sector and its growth in recent decades. China's agriculture 

sector has undergone a rapid development over the past 70 years, with grain 

output expanding Þve-fold, reaching 658 million metric tonnes in 2018. Currently, 

agriculture production in China is capable of feeding around 20 percent of the 

world's population using less than 9 percent of the world's arable land (National 

Bureau of Statistics of China, 2019). Furthermore, the country has diversiÞed 

domestic food supply by expanding its animal breeding industry. Against this 

background, ChinaÕs high absolute value of agricultural loss translates to only 

1.8 percent of its potential production. This is well below the average loss of 

4 percent at the global level. Despite the large production volume forfeited to 

disasters every year, the relative size and scale of ChinaÕs agriculture sector means 

that it can likely absorb and cushion any subsequent impacts on food availability, 

food security and nutrition.

The case of China, therefore, illustrates the dynamic nature of disaster impact, 

which is a function of exposure, vulnerability and coping capacity. While ChinaÕs 

exposure levels are among the highest in the world, substantial investment in 

reducing vulnerabilities and developing coping strategies have helped buffer the 

negative impacts of frequent disasters in the agricultural sector. In addition, the 

country is already prioritizing a comprehensive DRR policy agenda to strengthen 

resilience and reduce loss. Moreover, ChinaÕs active commitment to the 

international disaster risk reduction agenda Ð through the Sendai Framework 

and Agenda 2030 Ð offers a key opportunity for new partnerships around 

innovative DRR solutions.
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Worldwide, effective DRR policy and decision-making requires a grounded and 

multi-dimensional understanding of the economic impact of disasters on the 

agriculture sector. This involves knowing which disasters strike with the greatest 

impact and where. Over the 2008Ð2018 period, the following calamities have 

taken their toll on agricultural production systems of LDCs and LMICs 

across the world:

�Æ H/+21"*$has previously been established within this report series as 

 the single greatest culprit of agricultural production loss (FAO, The 

 Impact of disasters and crises on agriculture and food security, 2017). It still is. 

 Over 34 percent of crop and livestock production loss in LDCs and 

 LMICs is traced to the occurrence of drought, costing the sector 

 USD 37 billion overall. Moreover, as highlighted in the Introduction of 

 this edition, drought impacts agriculture almost exclusively; it sustains 

 82 percent of all drought impact, compared to 18 percent in all other sectors. 

 Agricultural drought risk assessment, therefore, lies at the core of overall 

 drought risk management and is the prerequisite for the development of 

 sustainable drought mitigation measures.

�Æ >3++-. are still the second gravest disaster for the agriculture sector, 

 responsible for a total of USD 21 billion of the crop and livestock 

 production loss 2008Ð2018 in LDCs and LMICs; this amounts to 

 19 percent of total loss.

�Æ :*+/&.  have nearly caught up with ßoods in this reporting period. This is 

 particularly due to the 2017 Atlantic hurricane season, which was the 

 costliest and one of the most hyperactive tropical cyclone seasons on record. 

 It featured 17 named storms, 10 hurricanes, and six major hurricanes 

 including Harvey, Irma, Maria and Nate. The latter was the worst disaster 

 in Costa Rican history. Between 2008Ð2018, extreme storms such as tropical

 hurricanes have caused more than USD 19 billion in crop and livestock 

 production loss, accounting for over 18 percent of overall loss.

�Æ </+'$(0-$3%=#.*+)B$'#.*.;$-%.#(.#.$(0-$%0,#.*(*%+0.$are also an important 

 stressor for the sector. Over the 2008Ð2018 period, such biological disasters

 caused 9 percent of all crop and livestock production loss. The 2020Ð2021 

 desert locust crisis in East Africa will likely exacerbate the role of biological

 disasters in production disruption, as the region braces itself for signiÞcantly 

 reduced crop harvests and major pasture loss in arid and semi-arid regions.

�Æ �:�L�O�G�Ú�U�H�V appear to be less impactful to agricultural production systems, 

 responsible for just over USD 1 billion or 1 percent of loss. This, however, 

 accounts for only the damage caused to crop and livestock production; 

 it does not incorporate loss incurred in the forestry sector, in terms of timber

 and other systems. The impact of ravaging wildÞres scorching through 

 millions of acres across California (2017), Greece (2018), the Amazon 

 (2019), and Australia (2019Ð2020), to name a few, is likely to be enormous. 

 Chapter 2 sheds more light on methodological solutions for assessing 

 damage and loss from disasters in that sector.
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In line with global tendencies, at the regional level drought continued to be the 

main disaster stressor for crop and livestock production in Africa (Figure 6), 

accounting for over USD 14 billion in production loss over the 2008Ð2018 period. 

The second most costly disasters on the continent were pests and diseases, which 

resulted in cumulative loss of USD 6.5 billion over the period. Drought was also the 

most destructive disaster to hit agriculture in Latin American and the Caribbean, 

causing a total of USD 13 billion in crop and production loss. Second in line are 

storms, which also have a signiÞcant occurrence for the region, inßicting loss 

of USD 6 billion between 2008Ð2018. Meanwhile in Asia, geophysical disasters 

emerge as an important threat, causing USD 11.4 billion of crop and livestock loss 

in the region. Floods and storms have also taken a large toll in Asia, causing around 

USD 11 billion and USD 10 billion in loss respectively during the 2008Ð2018 period.
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D0$A,/%)( Ð both sub-Saharan and the 

NorthÐ crop and livestock loss tends to 

ßuctuate widely, with peaks spread across the 

period in 2011, 2012, 2015 and 2017. These 

spikes in loss are mostly driven by recurring 

drought episodes in the Sahel and Horn 

regions, while both drought and ßoods in 

Southern Africa are behind the 2015 Þgures.

D0$A.%(; the overall loss in agricultural 

production is comparatively higher. 

A distinct peak in 2015 reßects a series 

of massive disasters across the region, 

i.e. the Nepal earthquake, monsoon ßooding 

in Myanmar, Bangladesh and India, and 

widespread ßooding in Chennai, India.
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signiÞcant loss was incurred mid-decade 

with pronounced peaks in 2012 and 2014. 

These reßect severe La Ni–a-related drought 

episodes, which ravaged crop harvests in 

Argentina and Brazil in 2012 and much 

of Central America in 2014. Since 2015 

however, the region is on a positive path 

of decreasing agricultural loss.
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On a year-by-year basis, disastrous events have inßicted a consistently high loss on crop and livestock 

production in LDCs and LMICs. The impact peaked at over USD 20 billion in 2012 Ð reßecting the compound 

effect of the particularly destructive Atlantic hurricane seasons and the prolonged Sahel drought Ð and

again in 2015, following a series of devastating events across Asia. While loss in 2018 appears to have 

slowed down versus 2016, the overall trend is one of volatility and irregularity (Figure 7). This calls for 

a dynamic and ßexible approach to DRR Ð especially in LDCs and LMICs Ð which can ensure preparedness 

in an uncertain and rapidly changing disaster context.
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Disasters have a varying impact on different commodities across regions (Figure 9). 

The distribution of loss across commodity groups largely reßects its relative 

importance in the production mix of each country, as well as the vulnerability of 

their production systems. Over the 2008Ð2018 period, the production of roots 

and tubers Ð such as potatoes, sweet potatoes, cassava and yams Ð sustained the 

highest loss in Africa, amounting to just over USD 10 billion. Cereal production 

loss followed at USD 5 billion, while the production of coffee, tea and spice 

crops was relatively unscathed by disasters. In Asia, cereal production stands 

out with a cumulative loss of about USD 11 billion over the decade. Rice and 

wheat were among the commodities most affected. Furthermore, disasters in 

Asia had a serious impact on production of fruit (loss of USD 10 billion), oilseeds 

(loss of USD 7 billion) and vegetables (loss of about USD 5 billion). On the other 

hand, disasters striking across Latin America and the Caribbean mostly affected 

the livestock sector, causing a loss of just under USD 7 billion in milk, eggs and 

honey production.

The impact of disasters on agriculture extends beyond production loss alone. 

Declines in crop and livestock production after disasters can trigger sudden 

changes in agricultural trade ßows. As countries try to compensate for domestic 

loss, they increase import expenditures and reduce export revenues. For some 

cases in Africa, the compensatory increase in imports has been as high as half 

the loss (FAO, 2018). Furthermore, the general deterioration of production and 

trade balances following large and medium-scale disasters can exert tangible 

impacts across the food value chain with overall adverse consequences on 

sector growth, agro-industries and ultimately national economies.

In a similar vein, reduced production and productivity may also have far-reaching 

repercussions on food systems. Disasters have the potential to affect all dimensions 

of food security and nutrition Ð food availability, access, utilization and stability. 

The association between extreme events and food security and nutrition indicators 

corroborates this.
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As previously established, disasters are occurring at a persistently high frequency, 

with more than triple the number of annual occurrences, compared to the 1970s 

and 1980s. Their economic impact is relentlessly increasing. Most notably, 

climate- and weather-related disasters and ßoods have been rising disproportionately 

in both incidence and gravity. This is a testimony to the climate variability and 

weather extremes experienced on a daily basis, and of the underlying climate 

change tendencies that may be causing these shifts. The large volume and 

economic value of agricultural production loss associated with disasters can pose 

tremendous problems for national food systems. Depending on trade balances 

and other factors, food availability can be reduced while access to available food 

may also be restricted during the physical aftermath of disasters. This disaster-

triggered diversion may result in interruptions in the normal food supply and, 

coupled with inefÞciencies in food systems, ultimately cause conditions of food 

insecurity at the national or local levels.

Agricultural production loss expressed in dietary energy equivalent
An indication of the potential repercussions on food security and nutrition 

from disaster-induced reduced production can be derived by converting the 

volume of loss into calories and essential minerals. The crop and livestock 

production loss in LDCs and LMICs between 2008 and 2018 converts to a total 

of 6.9 trillion kilocalories per year.1 This equates to the annual calorie intake 

of 7 million adult persons.2 

In Africa, that periodÕs accumulated post-disaster production loss amounts to 

an annual dietary energy supply of 204 000 calories, or 82 days of calorie intake, 

per capita per year.

In Latin America and the Caribbean, crop and livestock production loss converts 

to an alarming average annual loss per capita of 355 000 calories, or 142 days of 

calorie intake. Despite manifesting the lowest monetary loss of the three regions 

(USD 29 billion), LAC appears to be more vulnerable to the potential dietary 

implications that ßow from it. This is corroborated by the regionÕs commodity 

loss proÞle, which shows the majority of loss was concentrated in higher-calorie 

commodities, such as milk and dairy, honey, oilseeds and sugar corps (Figure 9).

1  FAO analysis using data from FAOSTAT, EM-DAT CRED and USDA.
2 Based on a recommended dietary allowance (RDA) of 2 500 calories.
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The estimates of calorie and essential nutrient loss are based on deriving the nutritional values of the volume 

of crop and livestock production loss. The loss quantities were converted into calorie equivalents and their 

respective iron, zinc, calcium and vitamin A contents were identiÞed. The USDA National Nutrient Database 

for Standard Reference was used to obtain the nutrient composition data for each commodity in the analysis.

The resulting estimates account for the calories, iron, zinc, calcium and vitamin A in raw edible food, 

postharvest, which would have been available for human consumption if not for disaster impact. These 

Þgures were not adjusted for cooking and processing loss, loss during inadequate storage, food waste 

and other farm-to-fork causes of calorie and nutrient loss.
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The analysis of the direct relationship between disasters and nutrition provides a 

valuable lens for understanding the fallout from disasters and extreme events as 

being more extensive and complex than the impacts on productivity alone. It sheds 

light on the fact that production loss does not mean merely lost farmer income, 

but also implies foregone calories and nutrients. On average, 22 percent of daily 

calorie intake is lost from disasters in LDCs and LMICs. The loss-equivalents 

in main essential nutrients are staggering (Figures 10 through 14). In a world 

where more than 690 million people do not have enough to eat (FAO, 2020), 

forfeits in nutrition potential of this magnitude can have far-reaching detrimental 

consequences, such as long-term development setbacks, loss of income potential, 

erosion of social capital and instability.

To effectively address the challenges disasters, extreme events and climate 

variability pose to food security and nutrition, it is important to consider the 

magnitude and interplay of their diverse direct and indirect impacts. These 

can ßow through various channels, further exacerbating basic triggers of food 

insecurity and malnutrition. Drought illustrates this dynamic. Drought can directly 

undermine crop yields and livestock health, resulting in lower food production and 

availability. Through indirect channels, drought-related crop failures can further 

hinder access to food, e.g. if food prices rise signiÞcantly. The cumulative effect 

of these direct and indirect impacts leads to a downward spiral of increased food 

insecurity and nutrition.

Moreover, production loss of the magnitude shown in this chapter inevitably 

translates into income loss for farmers whose livelihoods depend primarily 

on agriculture. Coupled with the customary high food price volatility following 

disasters, this is likely to signiÞcantly impact farmersÕ ability to access food.

Women and children are particularly vulnerable to the wide-ranging impact 

of disasters on production, food security and nutrition. Disasters and climate 

extremes can compromise maternal health and childcare practices as production 

loss creates food shortages and nutritional insufÞciencies. While anecdotal 

case-based evidence exists, further analysis is needed to shed light on the 

gender perspective of the nutritional aspects of disaster impacts in agriculture 

and food security.

As LDCs and LMICs become increasingly exposed to extreme weather events 

and climate change, the vulnerability of their agricultural systems may lead to 

compromised food availability and poor nutrition outcomes. The calorie and 

nutrient loss Þgures presented in this chapter are a Þrst illustration of the extent 

of the full spectrum of impacts, in static conditions. The vulnerability of agricultural 

production systems, food supply chains and natural resource-based livelihoods 

to disasters merits a high proÞle on the global policy-making agenda.

The far-reaching repercussions of disasters for food security and nutrition requires 

scaled-up cross-sectoral actions along the entire food chain in order to strengthen 

the resilience of food systems against hazards and weather extremes. The above 

analysis suggests that scale, diversiÞcation, cohesion and responsiveness are 

key features that support resilience of agricultural production and agri-food value 

chains. Such actions should be based on integrated disaster risk reduction and 

management, climate change adaptation and sustainable production policies, 

programmes and practices with a short-, medium- and long-term vision. Moreover, 

the vulnerability of food production systems highlights the fact that traditional 

DRR, DRM and adaptation are not without limits or challenges. This necessitates 

the transformation of systems themselves in a manner that leads to increased 

resilience and improved food security.
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Furthermore, it is important to strengthen the legislative, policy and governance 

environment in order to maximize the nutritional impact of measures designed to 

improve resilience. Targeted nutrition objectives should be embedded in national 

resilience and DRM policy frameworks, including development policies related 

to speciÞc hazards and risks such as climate change. This will ensure that the 

needs of the most vulnerable are addressed, and that resilience-building and DRM 

programmes cater to peopleÕs nutritional status. Universal synergies should be 

sought between resilience/DRM strategies and multisectoral food and nutrition 

security policies and planning processes.
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As the data presented above render apparent, the time is ripe to accelerate 

collective action to strengthen resilience and adaptive capacity to the impacts 

of disasters and climate change-induced extreme events. There is a substantiated 

need to improve agricultural resilience on a comprehensive scale, covering 

agricultural livelihoods, production, food systems and nutrition. But innovative 

and integrated disaster resilience strategies, programmes and investments 

ought to tackle not only the direct impacts but also the underlying vulnerabilities, 

which are established through other development priorities, and often aggravated 

by climate change.

Regardless of the context, governments are faced with the mounting challenges 

of establishing coherent measures to prevent and reduce disaster risk, while 

addressing increased impacts of climate change. They are guided by the 

comprehensive architecture of the current global policy platforms Ð i.e. the Sendai 

Framework for Disaster Risk Reduction 2015Ð2030, the 2015 Paris Agreement, 

the 2015 Addis Ababa Action Agenda, the 2016 World Humanitarian Summit, the 

UN Decade of Action on Nutrition (2016Ð2025), as well as the overarching 2030 

Agenda for Sustainable Development. During the push to operationalize their 

directives and guidelines, greater integration between these global frameworks 

must remain a priority. This will ensure that coordinated actions across countries, 

regions and sectors achieve correlating, transformative objectives and outcomes. 

For agriculture, this ultimately holds the promise of achieving signiÞcant 

reductions in disaster impacts in the foreseeable future.

Policy makers must be mindful of the key determinants for the success or failure 

of resilience programmes and interventions. Systematic and multi-hazard risk 

assessments are fundamental for understanding risk and its impacts across 

agriculture, food security and nutrition. Data is critical for identifying key needs 

and vulnerabilities and designing the appropriate solutions. Participatory, inclusive 

and equitable gender-based approaches must guide the entire resilience policy, 

programme or investment cycle, while placing vulnerable groups at the centre of 

responses. The comprehensiveness of the food system needs to be understood, 

including how it can be transformed to address disaster and climate risk through 

sustainable, environmentally-, nutrition- and health-sensitive action.
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The analysis covers 457 disasters in 109 countries: 389 disasters in 94 LDCs and LMICs across Africa, Latin 

America and the Caribbean, Asia and the PaciÞc; and 68 disasters in 15 UMICs and HICs across all regions. 

It is global in the sense that it includes every country that registered a disaster-related change in production. 

Furthermore, the analysis considers the crop and livestock sector as a whole, looking at every reported 

commodity produced in each country (an average of 125 commodities per country). Finally, both large- 

and medium- (to small-) scale disasters are considered. Hazardous events considered are those that have 

affected 100 000 people or more, or at least 10 percent of the national population.

It is important to underline that using deviations from trends in production as estimates of production loss 

implies a number of strict assumptions and several limitations. Agricultural production is subject to signiÞcant 

year-to-year variability for reasons that are unrelated to the occurrence of disasters. By and large, annual 

production of each commodity can vary due to market trends and expected demand, normal climate variability, 

disease outbreaks or other immediate reasons at regional, national or local level. The use of ÔexpectedÕ 

production as a starting point to measure the impact of disasters on production implies that none of 

these non-disaster-related factors would have signiÞcantly affected production in the absence of a disaster.

Moreover, deviations from production trends can be both positive and negative. Only negative trends are 

considered in this analysis, as the aim is to document the overall decreases in production occurring as a 

consequence of disasters.

Finally, the procedure employed assumes a disasterÕs impact on production is entirely exhausted in the same 

year in which the disaster occurs, and disregards cumulative impacts that may occur over more than one 

year. While this assumption is consistent with the emphasis on loss as opposed to damage, it can still be 

problematic for certain products, such as perennial crops. Despite such limitations, this approach represents 

a good and viable option to run large-scale comparative assessments in the absence of more accurate data.

The international community is facing a complex risk landscape, characterized by 

cumulative or cascading disasters, climate change, environmental degradation, 

pandemics, conßict, protracted crises, and forced displacement and migration. 

This begs for a re-evaluation of the goals, objectives and modalities of resilience 

building and DRR/DRM programming in fragile countries. An important example 

of food security and nutrition policy making, the CFS Framework for Action for 

Food Security and Nutrition in Protracted Crises (CFS-FFA) provides a set of 

concrete guidelines to tackle key underlying vulnerability factors in a crisis context. 

It further identiÞes protracted crises as situations requiring special attention, 

whereby appropriate responses differ from those required in short-term crises 

or in non-crisis contexts. The CFS-FFA represents the Þrst global consensus on 

how to mitigate the threat to food security and nutrition during protracted crises. 

Box 3 highlights malnutrition in the context of food crises.

Overall, reducing disaster-related loss in agricultural production and making real 

progress in strengthening overall livelihoods, resilience policies, programmes 

and investments requires cross-sectoral evidence-based grounds as well as the 

willingness and ability to address systemic risk in an integrated and comprehensive 

way. The approach should remain inclusive and participatory, while better 

0combining humanitarian and development strategies to address the needs 

of vulnerable groups.
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The 2020 Global Report on Food Crises analysed data from 55 countries and territories experiencing food 

crises in 2019. These countries hosted 135 million people in crisis or worse, i.e. Integrated Food Security 

Phase ClassiÞcation/Cadre HarmonisŽ (IPC/CH) Phase 3 or above. It is estimated that, in these countries, 

17 million children under Þve years of age suffer from acute malnutrition (wasting) while 75 million children 

suffer from chronic malnutrition (stunting).

During crises, food production, storage, processing, distribution and markets may be disrupted, making it 

more difÞcult to meet individual dietary needs. Fewer than 20 percent of children 6 to 23 months old received 

the minimum dietary diversity in the ten countries experiencing 2019Õs worst food crises, namely Yemen, 

the Democratic Republic of Congo, Afghanistan, the Bolivarian Republic of Venezuela, Ethiopia, South Sudan, 

the Syrian Arabic Republic, Sudan, Nigeria and Haiti.

Using Demographic and Health Surveys (DHS) and other data, the report shows that limited dietary diversity 

can also increase the risk of micronutrient deÞciencies. Among them, iron deÞciency is the most common 

cause of anaemia. In Ethiopia, for instance, over half (57 percent) of children under the age of 5 and nearly one 

in four (24 percent) women ages 15 to 49 are anaemic (DHS 2016). In Nigeria, anaemia is one of the major 

malnutrition concerns, as more than two-thirds of children ages 6 to 59 months (68 percent) and more than 

half of women of reproductive age (58 percent) are anaemic (DHS 2018). This problem reaches even higher 

levels in Yemen, where 83 percent of children ages 6 to 59 months and 70 percent of reproductive-age women 

suffer from anaemia.

Likewise, in food-crisis countries, lack of safe water and sanitation increases the likelihood of disease 

outbreaks, another direct determinant of nutritional status. People usually also have limited economic 

access to health services or health systems have collapsed, resulting in a lack of infrastructure, medicines, 

equipment or trained staff. High rates of illness compromise the nutritional status of the population, 

particularly children and pregnant and lactating women.

Source: Global Network Against Food Crises (GNAFC) and the Food Security Information Network (FSIN), 2020, Global Report on Food Crises 2020; 

World Bank Open Data (Yemen).
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Chapter II
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Forests have a central role to play as the world confronts the 
challenges of climate change, disaster risk, food security, and 
improving livelihoods for a growing population. Disasters 
caused by extreme weather events, Þres, outbreaks of animal 
and plant pests, conßicts, civil unrest and displacement often 
result in forest degradation and deforestation. Yet the impact on 
forests is often unclear and unreported. This chapter highlights 
an improved methodology for assessing disaster-related forest 
damage and loss. It also demonstrates the role of forests in 
disaster prevention, mitigation and post-disaster reconstruction 
and recovery.
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2019 was a year when the world burned. In the Amazon, California and Australia, 

forest Þres burned millions of hectares (ha). These are not uncommon occurrences 

historically, but evidence suggests climate change is making Þres more frequent 

and intense. WildÞres Ð together with pests, disease, invasive species, storms, 

hurricanes, drought, ßoods, and landslides Ð have a major impact on forests and 

forestry activities. Inevitably, such disasters disrupt the supply of forest products 

and environmental services, threatening the subsistence and livelihoods of local 

communities and forest industries. They can trigger unprecedented pressure on 

forests, with survivors and displaced people resorting to the over-exploitation of 

forest resources for food, timber, woodfuel, fodder and even clearing forest areas 

for agriculture.

Forests have a complex relationship with both disasters and climate change. 

Deforestation accounts for nearly 20 percent of global carbon emissions through 

clearing, overuse or degradation of trees. On the other hand, healthy forests act 

as carbon sinks, absorbing and storing about one-tenth of projected annual global 

carbon emissions into their biomass, soils and products. The combined absorption 

capacity of the worldÕs forests is estimated at 2.6 billion tonnes of carbon dioxide 

per year, which is equivalent to a third of the carbon dioxide released from burning 

fossil fuels.

While forests endure substantial damage from growing disaster occurrence 

worldwide, they also hold a strong potential for mitigation and recovery. Forested 

land in hazard-prone areas plays a crucial role in reducing the severity of disasters 

such as tsunamis and tidal waves, and promotes the speedy rehabilitation of 

affected populations. Furthermore, forest ecosystems play an important role in 

reducing the overall vulnerability of communities to disasters, both in terms of 

limiting their physical exposure to natural hazards and providing them with the 

livelihood resources to withstand and recover from crises. The degradation of 

forest ecosystems and their exposure to destructive forces, such as wildÞres 

and invasive species, are exacerbating vulnerabilities around the world.
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WildÞres in a hotter, drier world

Fires roar across the Amazon every year during its ÔÞre seasonÕ (JuneÐNovember). 

In August 2019, the number of blazes reached a nine-year high, sparking an 

international crisis. The tropics lost 11.9 million hectares of tree cover in 2019 

with a third of that loss occurring in the humid tropical primary forest, which 

is particularly important for biodiversity and carbon storage. An estimated 

1.8 gigatonnes of carbon emissions are attributable to the 2019 primary forest 

loss, nearly equivalent to the annual emission rate of international transportation. 

Despite global and localized mitigative and preventive measures, primary forest 

loss due to Þres was 2.8 percent higher in 2019 compared to 2018, continuing the 

consistent rise witnessed throughout the two prior decades (Weisse & Goldman, 

2020, Global Forest Watch).
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Hot and dry are the two watchwords for large wildÞres Ð hot and dry atmospheric 

conditions determine the likelihood of Þre outbreak, its intensity and the speed at 

which it spreads. As the world warms, so does its potential to burn. Heat waves 

and drought are associated with the majority of the past decadesÕ most damaging 

Þres (Bowman et al., 2017) (Figure 1). While approximately 67 million ha of forest 

burned around the globe every year between 2003 and 2012 (van Lierop et al., 2015), 

that number skyrocketed in 2015, when Þre claimed roughly 98 million of the 

worldÕs forest hectares. This occurred mainly in the tropical domain, where Þre 

consumed about 4 percent of the total forest area that year. More than two-thirds 

of the affected forests were in Africa and South America.

Extreme wildÞres cause considerable damage to landscapes, put pressure on 

environmental services and carry a heavy economic toll. They inßict damage to 

infrastructure and services, including power and communication lines, water 

systems, roads and railways. There are also the immediate and exorbitant costs 

of ÞreÞghting. Furthermore, wildÞre events have severe effects on human health 

and can strain national health services. Human activity, combined with adverse 

weather conditions, constitute the most common cause of wildÞres. Climate 

change is making extreme wildÞres more frequent and damaging, and expanding 

the locations where they occur.

In the future, climate change is expected to bring longer Þre seasons and more-

severe Þres over much of the globe, including some areas where Þre has not 

previously been a common problem. Forest Þres cannot be avoided but their 

occurrence and impacts can be signiÞcantly reduced by applying integrated Þre 

management and Þre-smart forest management, and by taking socio-cultural 

realities and ecological imperatives into account in the landscapes where Þre 

occurs. There is potential for countries to meet greenhouse gas (GHG) reduction 

commitments and beneÞt from climate change funding ßows through improved 

Þre management.

While some part of the world is on Þre at any given time, the southern hemisphere 

experiences particularly distinct and damaging wildÞre seasons, driven by dry 

periods and human activity, such as agricultural burning.

NS







D0=(.%=#$.'#)%#.$)+0)#/0.

Invasive species of plants, animals, insects, and microbes pose a growing threat 

to the health, sustainability and productivity of natural and planted forests 

around the world. This is exacerbated by the ever-increasing movement of 

goods and people across the globe and the impacts of climate change. In many 

countries, forests and forest ecosystems have been subject to severe outbreaks 

of invasive species causing billions of dollarsÕ worth of damage to the economy, 

environment and socio-cultural practices. Insects, disease and severe weather 

events damaged about 40 million ha of forests in 2015, mainly in the temperate 

and boreal domains.

Yet, calculating the full impact of invasive species on forests is complex because 

of the many components to be considered, e.g. impacts on: biodiversity, ecosystem 

functions, human health, social and cultural values as well as indirect costs such 

as those related to control measures. For this reason and despite the urgent 

need for reliable data, the issue has never been studied at the global level. 

The closest we come is a now two-decades-old review of country level data 

from six countries: Australia, Brazil, India, South Africa, United Kingdom of 

Great Britain and Northern Ireland, United States of America. Though dated, 

this study demonstrates that invasive species cause considerable damage to 

both agriculture and forestry in particular: USD 314 billion in damage and loss 

per year (Pimentel et al., 2001).

Examining the issue from the perspective of speciÞc threats, it is clear that 

some invasive forest species inßict severe environmental and economic impacts, 

including the near extinction of certain tree species. For example: the invasion 

of chestnut blight (caused by Cryphonectria parasitica, a fungal pathogen 

native to southeast Asia), has killed more than 4 billion trees in the United 

States of America; ash dieback (caused by a newly identiÞed fungal pathogen, 

Hymenoscyphus fraxineus), Þrst detected in the United Kingdom of Great Britain 

and Northern Ireland; while Miconia calvescens, a tree native to South America, 

has signiÞcantly altered the forests of French Polynesia and other PaciÞc 

islands (Denslow, 2002).

Another invasive disease, pine wilt, is one of the most signiÞcant and devastating 

illnesses affecting pine trees worldwide (Mota & Vieira, 2008). It is caused by the 

pinewood nematode (Bursaphelenchus xylophilus), which is spread by vector beetles. 

It can kill affected trees within a few weeks, and its expansion into new countries 

has resulted in extensive management costs and loss of timber. For example, Japan 

lost more than 100 million cubic meters (m3) of wood annually between 1978 and 

1988, and more than 50 million m3 annually between 1989 and 2014, resulting in a 

combined wood loss of roughly USD 3.7 billion (Hirata et al., 2017). In China, pine 

wilt killed more than 1 million trees annually 1995Ð2006 (Zhao, 2008), soaring to 

2.3 million trees in 2008 (Robinet et al., 2009).

In South Korea, from 2008 to 2018, pine wilt disease inßicted a total of 

USD 7.5 million in direct loss of forest products. If wider environmental impacts, 

such as loss of forest carbon sequestration and biodiversity are considered, the 

impact is estimated at USD 890 million (An et al., 2019). Managing response to 

the countryÕs pinewood nematode invasion cost South Korea an additional 

USD 67 million each year. As for the European Union, pinewood nematode is 

expected to cause an estimated EUR 22 billion loss in forestry stock for the 

22-year period spanning 2008Ð2030 (Soliman et al., 2012).

Trade restrictions have been imposed to curb the spread of pinewood nematode, 

impacting the import and export markets of forestry products (Dwinell & Nickle, 1989). 
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1 In other words, the monetary value assessed here is the market value of forest damage and loss, not the 
 full value of damaged and lost ecosystem services Ñ the beneÞts that people obtain from ecosystems. 
 Ecosystem services include provisioning services such as food and water; regulating services such as ßood 
 and disease control; cultural services such as spiritual, recreational, and cultural beneÞts; and supporting 
 services such as nutrient cycling, which maintains conditions (FAO, 2018c).
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Actual use of the methodology informs its enhancement. As a result, FAO is now able 

to address a structural gap in the forestry sector formula, strengthening the equation 

for calculating forestry production loss. Furthermore, the forestry-speciÞc element 

of FAOÕs methodology now incorporates speciÞc features tailored to a universal 

assessment of the sector, such as disaggregation by forest stand as a basic spatial 

entity, accounting for standing timber loss, salvaged timber and non-wood forest 

products. Such emphasis on detail will further ensure that the forestry sector 

is adequately represented in global reporting for the Sendai Framework and SDGs.

Before presenting the enhanced forestry formula (see the Technical annex), 

it is helpful to re-cap FAOÕs overall methodological approach. The damage and 

loss assessment methodology distinguishes between -(&(1#;  i.e. total or partial 

destruction of physical assets, and 3+.., i.e. changes in economic ßows arising 

from a disaster. Each of these is also divided into two main components: 

'/+-2)*%+0 and (..#*. . The production component measures disaster impact 

on inputs and outputs.

J/+-2)*%+0$-(&(1# includes the value of stored inputs (e.g. seeds) and outputs 

(e.g. crops) that were fully or partially destroyed by the disaster. On the other hand, 

'/+-2)*%+0$3+.. refers to declines in the value of agricultural production resulting 

from the disaster. The (..#*$-(&(1#  component measures disaster impact on 

facilities, machinery, tools, and key infrastructure related to agricultural production.

Production loss in forestry
A forest typically consists of two productive asset classes: the forest and the land 

upon which the forest grows. The former is a capital asset which can be increased 

by investment, silviculturally and via biological timber growth over time; and 

reduced by timber harvesting or natural disturbances. Land, on the other hand, 

is Þxed in supply and can only be repurposed in terms of use and management 

intensity. The damage from Þres, insect or disease outbreaks is usually inßicted 

on the forest itself and less so on the land (although Þres can have varying 

effects on soil fertility). This section focuses on damage to the forest (timber) 

only, not the land.

A forest often consists of many timber stands (compartments or sub-compartments), 

each having different characteristics (Pearse, 1990; Helms, 1998). A timber stand 

is a contiguous group of trees sufÞciently uniform in age-class distribution, 

composition, and structure, growing on a site of sufÞciently uniform quality, so as 

to be a distinguishable unit. Merchantable timber stands consist of trees that are 

salable (Helms, 1998). Pre-merchantable timber stands are stands of trees that are 

not able to be proÞtably harvested and sold (Zhang & Pearse, 2011). 

The assessed production loss of forest resources covered here are monetary values 

that are measured as standing forests, (as opposed to commodities in a processed 

form, i.e. logs, plywood, pulp, etc.) that would have been traded in a market at the 

time the damage and loss occurred. It does not cover environmental values (such 

as climate mitigation and water conservation) or livelihoods, because these are 

not traded in markets.1 The production loss value of a forest is the summation of 

all stand values. The value of forest loss due to disasters is outlined in Figure 2; 

see the Technical annex for the complete forestry sector formula.
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Consistent with other subsectors, forestryÕs production damage category 

comprises the value of destroyed stored inputs for forestry production as well as 

any stored timber or other forest products damaged by the disaster. Also in line 

with other subsectors, asset damage in forestry considers the value of any forestry 

machinery and equipment damaged or destroyed by disasters, including skidders, 

feller bunchers, forwarders and harvesters.

Overall, a streamlined damage and loss assessment methodology provides an 

assessment framework and, ultimately, the necessary evidence base for timely, 

informed and targeted policy and action towards the disaster preparedness, 

prevention, mitigation, response and recovery of the forestry sector. Moreover, 

risk-informed sustainable forest management can help ensure that forests play 

their proper role in mitigating the effects of climate change, disasters and climate 

extreme events. Forest management decisions made now will affect forests and 

forest-dependent people many decades into the future.
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Social dynamics of forest systems

Forests constitute an integral part of the resilience of communities and their 

livelihoods to disasters, threats and crises and can help tackle underlying causes 

of food insecurity and poverty. An estimated 1 to 1.7 billion people rely on forest 

resources for their livelihoods. To date, wood remains a primary source of energy 

for cooking and water sterilization. Some 2.4 billion people worldwide currently 

rely on wood as a main source of energy for cooking. In addition, about 80 percent 

of an unprecedented 79.5 million displaced people around the world rely on 

traditional biomass fuels, mainly Þrewood and charcoal, for cooking and heating 

(FAO, 2019b). In addition to providing wild food, fodder, and material for shelter, 

forests conserve water resources and perform multiple ecosystem services.

For centuries, forests have provided a natural safety net for communities during 

famines, shocks or other events that impact agricultural and food production. 

Because they can help feed people and livestock, forest resources such as fruits, 

gum, honey, leaves, mushrooms, nuts, roots, seeds, tubers, edible insects, 

bushmeat, and Þsh are commonly used for seasonal gap-Þlling or when crops fail. 

Worldwide, around 1 billion people depend on forests for food to some extent. 

This can signiÞcantly increase in times of crisis, conßict and displacement, when 

people turn to forests not only for food but also for shelter and safety. It is not only 

low- and middle-income countries that beneÞt from the nutritional value of forest 

foods; more than 100 million people in the European Union regularly consume 

wild food. Currently, forests provide over 86 million green jobs worldwide and 

support the livelihoods of many more people (FAO & UNEP, 2020).

At the same time, a large share of the worldÕs forests is under increasing threat 

due to human activity and climate change. Although the pace of deforestation 

has slowed in some regions, some 420 million ha of forest have been lost since 

1990 and the trend continues at a rate of about 14.5 million ha per year (FAO & 

UNEP, 2020). In parts of the Amazon rainforest, rising temperatures and changing 

rainfall patterns are connected with the increased risk of catastrophic dieback 

with dangerous local, regional and global consequences. In the Congo Basin, the 

intense pressure of mineral exploitation, growing energy needs, and intensiÞed 

transportation emissions are challenging the integrity of this vast rainforest area.

Furthermore, an increasing number of studies link the emergence of infectious 

diseases to changes in land cover and land use, with deforestation and forest 
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fragmentation being major contributors. The two most prominent diseases 

originating from forests are HIV and dengue fever, which began within primate 

transmission cycles in African forests and eventually spread globally. Other forest-

associated diseases include malaria, Chagas disease (also known as American 

trypanosomiasis), African trypanosomiasis (sleeping sickness), leishmaniasis, 

Lyme disease and Ebola. Most new infectious diseases are zoonotic and their 

emergence may be linked to increased human exposure to wildlife due to changes 

in forestation and the expansion of human populations into forest areas.

Large-scale forest restoration is needed to meet the SDGs and to prevent, halt 

and reverse the loss of biodiversity. If countries are able to pursue inclusive green 

growth strategies that overcome some of the more severe trade-offs between 

growth and forest protection, the deforestation that has historically accompanied 

development in many countries could be decelerated, making an important 

contribution to climate change mitigation. While 61 countries have pledged to 

restore a combined 170 million ha of degraded forest lands under the Bonn 

Challenge, progress to date is slow. The United Nations Decade on Ecosystem 

Restoration 2021Ð2030, announced in March 2019, aims to accelerate ecosystem 

restoration action worldwide.

Coastal forests
Coastal forests, including mangroves and coastal shelterbelts, can reduce the 

force, depth and velocity of storm surges and tsunamis, lessening damage to 

property and reducing loss of life. Assessments after JapanÕs 11 March 2011 

earthquake and tsunami demonstrate that coastal forests reduced the tsunamiÕs 

power and speed and captured drifting objects, mitigating the tsunamiÕs impact 

on property and human lives (Ohta, 2012; Sakamoto, 2012).

Fisherman catches crabs in a mangrove forest,$Q/(Z%3$567S
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Some studies show lesser damage to trees further away from a coastal forestÕs 

leading edge, implying that the forest itself blunts the wavesÕ force, protecting trees 

in the rear. Though coastal forests are only partially effective against ßooding, they 

can limit the extent of its damage by slowing and weakening the waves and making 

them more shallow.

While it is not feasible to establish a coastal forest ÔbioshieldÕÐ unbroken and of 

sufÞcient width and density Ð along the entire length of every coastline prone to 

storm surge or tsunami, forests play a major role in mitigating the impacts of 

costal hazards. Given their low establishment and maintenance costs relative to 

other protective structures such as seawalls and levees, as well as their potential 

for generating environmental beneÞts, these ÔgreenÕ structures should become 

more widely utilized. Coastal forests can also enhance the ßow of a whole range 

of associated beneÞts and ecosystem services that contribute to the overall social, 

economic and ecological resilience of coastal systems (Spurrier et al., 2019).

G*"#/$'/+*#)*%=#$,20)*%+0.$+,$,+/#.*.

Forests and trees play an important role in regulating water ßows and reducing 

soil erosion, often referred to as forestsÕ protective functions. Forests regulate 

water through several processes, including intercepting precipitation, promoting 

soil water inÞltration and storage, and through evapotranspiration; while trees 

and ground cover reduce water surface ßows and facilitate soil inÞltration and 

groundwater recharge, which mitigates soil erosion and sedimentation. Loss of 

tree cover, land-use conversion and unsustainable land practices can reduce the 

ability of forests and their soils to provide these protective services.

It is estimated that the worldÕs major 230 watersheds had an average of 68 percent 

tree cover prior to 2000. By 2015, that had plummeted to an average 29 percent, with 

nearly half these watersheds losing more than half of their tree cover (FAO, 2018c). 

Of those major watersheds that lost more than 50 percent of their tree cover, 

88 percent show medium to very high risk of erosion, 68 percent are at medium 

to very high risk of forest Þre, and 48 percent have a medium to very high risk of 

baseline water stress (Springgay et al., 2019; FAO, 2018c). These hazards pose 

signiÞcant threats to communities, food security and livelihoods.

According to FAOÕs Global Forest Resource Assessment 2020, an estimated 

399 million forest hectares are designated primarily for the protection of soil 

and water, an increase of 119 million ha since 1990. While the rate of increase 

in hectares allocated for this purpose has grown over the entire period, this is 

especially so in the last ten years. Meanwhile, an estimated 25 percent of the 

worldÕs forests are managed to conserve water and soil resources, with less 

than 10 percent managed primarily for this purpose. While the global trend for 

the management of forests for soil and water is increasing, there is a downward 

trend in subtropical and tropical forests, correlated with deforestation in those 

forest types.

Forests in the humanitarian Ð development nexus
There are millions of refugees in the world, mostly due to protracted crises.

The average length of stay in refugee camps such as CoxÕs Bazar is more than two 

decades (Betts and Collier, 2017). Of particular concern is the situation in East 

Africa, which Ð by the end of 2019 Ð was host to more than 4 million refugees and 

asylum seekers, the majority of them in Uganda (1.3 million), Sudan (1.1 million), 

and Ethiopia (700 000). In addition, the number of internal displaced persons 

(IDPs) was more than 9 million, largely in Ethiopia (3.2 million), Somalia (more 

than 2.7 million), Sudan (1.9 million), and South Sudan (close to 1.8 million).
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When sustainably managed, forests and woodlands provide vital safety nets and 

life-supporting assets in displacement settlements, while also acting as buffers 

that help refugee communities withstand extreme weather and other shocks. 

However, the recent rapid increase in the number of forcibly displaced people both 

within countries and across borders, combined with an overall rapid population 

growth in the hosting areas, has caused overexploitation of forest resources due to 

increasing demand for woodfuel, construction material and agricultural expansion.

The 2017 issue of this report discussed a four-step method to assess woodfuel 

supply and demand upon the construction of a displacement camp, in view of 

developing sustainable forest management plans. Based on this method, between 

2018 and 2019, FAO and the World Bank assessed forest resources degradation 

in refugee-hosting areas of Uganda to identify well-planned forestry interventions 

Ð including afforestation, reforestation, and restoration Ð that could ensure 

a sustainable supply of woodfuel, timber and other forest products for 

those communities, facilitating sustainable development and minimizing 

environmental impacts.

The area targeted was a wide Ôbuffer zoneÕ up to 5 km from the boundaries of 

six settlements: Kyaka II, Kyangwali, Rwamwanja, Kiryandongo, Nakivale and 

Oruchinga. A wider area of up to 15 km from the settlement boundaries was also 

assessed to understand dynamics within host communities. Both host and refugee 

households rely almost entirely Ð up to 92.5 percent Ð on woodfuel to meet their 

energy needs. Total estimated woodfuel consumption is 475 000 metric tons per 

year for the combined population of refugees and host communities within the 

5 km buffer zone. The estimated above-ground biomass stock within the same area 

is 2.5 million tonnes, with an annual increment of 194 000 tonnes. Assuming that 

woodfuel demand is met only with biomass from within the 5 km buffer zone, 

there is an annual deÞcit of 11 percent of above-ground biomass stock.

Forest degradation and deforestation in the settlement buffer areas is further 

driven by the territorial expansion of commercial and subsistence farming; the 

intensiÞed harvesting of forest products such as charcoal, Þrewood, and timber; 

and the persistent expansion of settlements. These drivers often occur concurrently 

and are mutually reinforcing (World Bank & FAO, 2020).

Because forests and woodlands are an essential safety net in the displacement 

context, a range of interventions are in order to mitigate forest degradation 

and enhance energy access for both refugee and host communities, while also 

improving the livelihood and income sources of both communities. Due to the 

current high dependency of both refugees and hosts on charcoal and Þrewood, 

and given the likelihood that this dependency is expected to continue for the 

foreseeable future, responsible planning for sustainable management of wood 

resources offers opportunities to sustainably supply woodfuel, create employment 

and income through forest product value chains, and contribute to a wide range 

of ecosystem services.2 
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2 The interventions proposed by the World Bank/FAO assessment include: (a) development of agroforestry 
 systems; (b) establishment of private woodlots for energy and other purposes; (c) restoration and 
 conservation of natural forests in protected areas; (d) rehabilitation and conservation of natural forests 
 on private and communal land; and (e) upgrading cooking systems and energy value chains.
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Given the complex disaster risk proÞle of the forestry sector Ð in terms of its 

exposure and vulnerability to speciÞc types of disasters as well as the ability of 

forest systems to partake in disaster prevention, mitigation and recovery Ð it is 

important to adopt a universal methodological basis for detailed analysis. 

FAOÕs updated methodology puts together a tailored approach to estimating 

sector-speciÞc damage and loss in forestry. Practical aspects such as the 

present-value asset valuation of timber and the salvaging of merchantable timber 

make this a pragmatic approach to forestry assessments. Furthermore, it implies 

a certain degree of ßexibility in allowing disasters to have an overall positive 

impact through increased timber production and revenue growth.

While the methodological tools are in place, the challenges ahead lie in 

developing detailed databases and information systems at national and regional 

level. Data on size, composition, forest age, as well as damaged and salvaged 

timber volumes in affected forest areas is crucial to evaluate the nature, size and 

magnitude of the disaster impact, be it from a wildÞre, a tsunami or a pest. It is 

therefore necessary to build stronger capacities for data collection and information 

management and to enhance technical understanding of relevant assessment 

methodologies among key sector stakeholders at national and regional level. 

Such an understanding is necessary to inform adequate policy decisions and 

allow for an effective and holistic monitoring of agreed international resilience 

targets under the Sendai Framework (Indicator C-2) and the SDGs (Indicator 1.5.2). 

Consistent and comprehensive reporting of national disaster loss in forestry is 

therefore key for securing the sectorÕs place on the map of global resilience-building.
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Those dependent on Þsheries and aquaculture for their 

livelihoods must navigate the increasing disaster risks that 

ßow from climate change and human-induced hazards. 

Effective resilience and emergency response strategies 

require in-depth understanding of Þsheries and aquaculture 

as well as damage and loss monitoring and assessment 

systems and practices. This chapter discusses the availability 

and analysis of data for DRR and resilience planning in the 

context of disasters, complex emergencies and protracted 

crises. Proof-of-concept trials using FAOÕs damage and loss 

assessment methodology in Þve diverse countries in South 

America and the Caribbean and East Africa make the case for 

using this tool to better incorporate disaster risk reduction 

into Þsheries and aquaculture management.
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Fisheries and aquaculture provide food security, nutrition and livelihoods for 

vulnerable and disadvantaged communities worldwide. Fish constitute a 

source of high-quality protein, omega-3 fatty acids, as well as essential 

micronutrients such as calcium, phosphorous and zinc, which promote health 

and nutrition. As of 2018, 59.51 million people worldwide are engaged in capture 

Þsheries (39 million people) and aquaculture (20.5 million people). Of that global 

total, 85 percent are in Asia, and 14 percent are women (FAO, 2020f).

The growing occurrence of disasters and extreme weather events, as well as 

the consequences of a changing climate have a multifaceted impact on aquatic 

ecosystems and the livelihoods of those who depend on them. In addition, 

complex emergencies, conßict and protracted crises can increase pressure on 

Þsheries and aquaculture because shifting populations and rising food prices 

prompt more Þshing. In the context of conßicts and crises, Þsheries can provide 

alternative employment and livelihood opportunities for displaced communities. 

For example, when Þshing communities in northern Sierra Leone ßed civil war in 

the 1990s, they settled in neighboring Guinea, amplifying demand on Guinean 

Þsheries. Transformative action to build resilience and adaptive capacity in the 

Þsheries and aquaculture sector is a priority and should continue well into the 

future, given alarming disaster trends and future climate scenarios.

Fishers are usually on the low rung of the socio-economic ladder and their 

communities are in close proximity to coasts, lakes and other water bodies where 

they receive the brunt of many disasters such as tropical cyclones, tsunamis, 

ßoods, as well as spills from oil, toxic chemicals and nuclear substances. 

Fishing boats, Þshing gear, and ÞsheriesÕ infrastructure including markets, ports, 

ice-making and seafood processing facilities are often partially damaged or 

completely destroyed in these events. In aquaculture, impacts often include 

loss of production, brood stock, equipment and infrastructure such as hatcheries, 

feed mills, ponds and cages. In addition, disasters threaten entire aquatic 

ecosystems (e.g. Þsh habitats) and their biodiversity.

On the other hand, the rapid restoration of capture Þsheries activities after a 

disaster can quickly provide nutritious food and employment, and fast-track a 

communitiesÕ return to normal economic activity. In the event of conßicts and 

complex emergencies, when the movement of internally displaced people (IDPs) 

and refugees intensiÞes, Þsheries can play an important role in providing food 

security and livelihoods for them as well as the local population (Lee et al., 2020).

This begs the question: Should all boats, gear and equipment lost or damaged 

in a disaster be replaced, or only enough to ensure Þshing remains within 

sustainable levels? The building back better principle dictates that rehabilitation 

efforts should be proportional to available aquatic resources. The short-term 

beneÞts of getting affected populations back on their feet as quickly as possible 

by immediately replacing all inputs can actually harm the mid- and long-term 

sustainability of livelihoods of the very populations for whom the short-term 

assistance is intended. In such cases, it may be better to provide other types 

of humanitarian assistance such as agricultural inputs or promote other types 

of economic activities.
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TOP: $Oil spill off the coast of MahŽbourg,$K(2/%*%2.$5656$    BOTTOM: $Drought forces East Sumba farmers to learn how to Þsh,$D0-+0#.%($5656
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1 Fishing effort is a measure of the amount of Þshing. It is estimated as the amount of Þshing gear of a 
 speciÞc type used on a Þshing ground over a speciÞc amount of time. Examples are: hours trawled per day, 
 number of hooks set per day or number of hauls of a beach seine per day. Frequently, a proxy is used relating 
 to a given combination of inputs into the Þshing activity, such as the number of hours or days spent Þshing, 
 number of hooks used (in long-line Þshing), kilometres of nets used, etc.

A good emergency response requires an understanding of the status and 

management of the aquatic resources. It is important to grasp the Þshing effort 

in terms of gears, boats and the number of Þshers in the impacted area before 

and after the disaster. The capacity to monitor and manage the sector is equally 

important. In some cases, limited management capacity may have already resulted 

in the Þshery being Þshed to its maximum sustainable yield leading to overÞshing 

and overexploitation of the aquatic resource. In aquaculture, it is essential to know 

the pre-disaster density and level of production as well as the number of farmers 

involved in this activity to determine the level of replacement inputs necessary 

in the disasterÕs aftermath.

Among the greatest disaster-related challenges for the Þsheries and aquaculture 

sector is understanding the nature, extent and economic cost of the impact. 

Estimating the damage and loss from disasters and climate extreme events, 

in the context of a holistic information system, helps bridge existing data gaps 

and provides a strategic evidence base for DRR policy and programmes in the 

Þsheries and aquaculture sector. Timely, accurate and reliable statistics are 

paramount in making decisions on the quantities and quality of gear, boats 

and infrastructure that can be distributed in a manner which does not risk 

over-Þshing and/or stock collapse by oversupplying the Þshing effort.1

Recent and up-to-date data and information on the Þshing effort, health of the 

affected aquatic resources, and the number of persons actively participating in 

the Þsheries and/or aquaculture activity are all equally important when it comes 

to deciding the extent to which the sector should be rehabilitated after a disaster.
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Almost all countries with Þsheries and/or aquaculture resources have 

corresponding management frameworks, which integrate policy, legislation, 

research and development, strategic and programme planning, food safety, 

national and export markets and Þsheries resources management plans. Climate 

change and gender are also increasingly incorporated into national Þsheries and 

aquaculture management planning. Data and information are at the heart of 

these frameworks, providing the basis for Þsheries management plans, policy 

formulation, regulations and overall strategic planning.

Nevertheless, most developing countries struggle to adequately implement their 

Þsheries management plans, due largely to lack of Þnancial resources and/or 

human capacities. As a result, when disaster strikes, rehabilitation can be chaotic.

Figure 1 demonstrates the importance of integrating disaster risk reduction into 

Þsheries and/or aquaculture management planning and policy making. While all 

data and information required for DRR and damage and loss calculations can 

usually be found in Þsheries/aquaculture frameworks, difÞculties arise when 

that data and information is of poor quality and management is weak.
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Disaster risk reduction policy planning already integrated 
into Þsheries & aquaculture management plan

Rapid, cost-effective, targeted recovery
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management realignment 
based on data

Policy planning & laws
Disaster risk reduction 
policy & planning based 
on data
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TOP: $Typhoon Haiyan aftermath, Eastern Samar, J"%3%''%0#.$567L$    BOTTOM: $Refugee salts Þsh for sale, <m*#$-gD=+/#$5656$
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In the event of large-scale disasters and crises, high-level Ð and often multi-sectoral 

Ð assessments are conducted using tools and processes such as the Post Disaster 

Needs Assessment (PDNA), the Damage and Loss and Needs Assessment 

(DaLA), and/or the Multi-Cluster/Sector Initial Rapid Assessment (MIRA). 

Each provides crucial information for developing rehabilitation and recovery 

plans. However, they often face major hurdles in obtaining data for Þsheries and 

aquaculture, and fail to apply assessment methodologies tailored to the sector. 

This means important decisions about rehabilitation are based on no, little, or 

even incorrect information. To help address this, FAO has developed the Fisheries 

Emergency Rapid Assessment Tool (FERAT) for use speciÞcally in the context of 

inland Þsheries (FAO, 2020c).
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Yet frequently, in precisely those areas were disasters strike most often, there is 

little or no systematic data collection. Where data is available, it is often not easily 

accessed. In such cases, the PDNA, DaLA, and MIRA must rely on other sources 

and methods to assess the actual loss.

It is imperative to reverse this situation. Collecting, monitoring and analysing 

damage and loss information for Þsheries and aquaculture on a regular basis is 

of prime importance. A reliable disaster impact information system at country level 

can provide both the baseline and post-disaster data necessary for both emergency 

response planning and development of long-term recovery and resilience policy.

Table 1 shows the kinds of data required, their sources Ð such as FAOÕs SOFIA,

FishStat, and Fisheries Global Information (FIGIS) Ð as well as alternative methods 

and sources that may be used if data is unavailable, incomplete or unreliable. 

</+..8/#,#/#0)%01$=(/%+2.$-(*($.+2/)#.$?%33$.*/#01*"#0$.*/(*#1%)$/#)+=#/4$'3(00%01. 

This table is useful also when applying FAOÕs own damage and loss methodology, 

discussed further on.
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�Æ Þshers

�Æ boats (ßeet size)

�Æ boat builders

�Æ aquaculture farmers

�Æ Þsh processors

�Æ Þsh marketers

�Æ Baseline surveys

�Æ Agricultural census

�Æ Agricultural sample surveys

�Æ Reports on Þshing trends

�Æ Annual national Þsheries  

 reports

�Æ Regional Þshery reports

�Æ ScientiÞc reports and studies 

 from scholars and universities

�Æ Reports from NGOs working 

 in the area

�Æ Past emergency project 

 reports

�Æ SOFIA and FIGIS

�Æ Cluster 4W reports 

�Æ Field surveys

�Æ Interviews with:

 - Þsheries ofÞcers

 - community leaders

 - Þshers (focus groups)

�Æ Pre- and post-disaster 

 boat count estimates from 

 RS surveillance

�Æ Past Þshery project reports

>%."#/%#.$'/+-2)*%+0U

�Æ capture volume by type 

 (marine, inland, etc.)

�Æ Agricultural sample surveys 

�Æ Fishery production surveys

�Æ Baseline surveys

�Æ Annual national Þsheries reports

�Æ Regional Þsheries reports

�Æ ScientiÞc reports and studies 

 from scholars and universities

�Æ NGO reports (e.g. WWF)

�Æ SOFIA and FIGIS

�Æ Geographic Information 

 System (GIS) mapping

�Æ Field surveys

�Æ Interviews about Þsheries  

 production trends with:

  - Þsheries ofÞcers

  - community leaders

  - Þshers (focus groups)

  - Þsh processors

�Æ Past Þshery project reports

Ad2()23*2/#$'/+-2)*%+0U

�Æ volume by species

�Æ production area km2

�Æ value of production

�Æ value of hatchery investment

�Æ volume and value of hatchery

  production by species

�Æ Þsh feed volume and value

�Æ Agricultural sample surveys

�Æ Reports by national Þsheries

 departments

�Æ Annual reports by private 

 producers

�Æ ScientiÞc reports and studies

 from scholars and universities

�Æ Customs export and import data

�Æ SOFIA and FIGIS

�Æ GIS mapping

�Æ Reports from land planning 

 departments

�Æ Interviews about aquaculture  

 production trends with:

  - aquaculture ofÞcers

  - aquaculture farmers

  - hatchery operators

  - Þsh processors

�Æ RS of Þsh farms

F#,21##$(0-$DHJ$'+'23(*%+0 �Æ Registration data from 

 UNHCR, IOM, UNOCHA, 

 IFRC, ILO, UNDP, NGOs

�Æ Cluster 4W reports (who 

 is doing what, where, when,

 and to whom)

�Æ Estimates drawn from RS 

 surveillance (number of 

 shelters and their occupants)

�Æ Estimates from remote sensing 

 (RS) tools (drones and satellite 

 imagery) to count pre-disaster 

 homes, markets and their 

 post-disaster remnants

�Æ International organisations 

�Æ National census

�Æ Administrative records

�Æ Population registers

�Æ Demographic sample surveys
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�Æ number of Þsh markets 

 and marketers

�Æ trade volume

�Æ export volume

�Æ import volume

�Æ Market surveys

�Æ Customs import and 

 export data

�Æ Fish prices and trends

�Æ Annual national Þsheries 

 reports

�Æ Regional Þsheries reports

�Æ  Interviews with:

  - Þsh marketers and traders

  - Þsheries ofÞcers

�Æ  ScientiÞc reports and studies

   from scholars and universities

�Æ  Reports from NGOs working 

  in the area

�(�Q�Y�L�U�R�Q�P�H�Q�W�D�O���L�P�S�D�F�W�V���R�Q���Ú�V�K�L�Q�J�Æ Meteorological ofÞce reports

 on seasonality of Þshing

�Æ Ministry of environment 

 reports on pollution

�Æ ScientiÞc reports and studies

 from scholars and universities

�Æ ScientiÞc studies on 

 climate change impacts 

 from UNDP et al.

�Æ NGO reports 

�Æ European Union veterinary 

 ofÞce reports on aquaculture 

 (laboratory tests on pesticide

 and heavy metal residues)

  

�Æ  Interviews and focus group 

  discussions (on use of 

  pesticides and other 

  agro-chemicals around 

  lakes and reservoirs) with:

  - agricultural ofÞcers

  - community leaders

  - Þshers 

  - aquaculture farmers

�Æ  Observation of plastic   

  and non-bio-degradable 

  garbage

A))+20*(C%3%*4$*+$
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�Æ Past Þshery/aquaculture 

 project reports

�Æ Cluster 4W reports

�Æ UNOCHA

�Æ Reports from grievance 

 mechanisms in place

�Æ Interviews with and/or surveys  

 of beneÞciary groups
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�Æ number of boats by type, 

 size and propulsion

�Æ quantities of Þshing gear 

 by type

�Æ Agricultural census

�Æ Specialized surveys 

�Æ Fish production estimates

�Æ Baseline surveys

�Æ Past Þshery project reports

�Æ Annual national Þsheries reports

�Æ Regional Þsheries reports

�Æ ScientiÞc reports and studies  

 from scholars and universities

�Æ NGO reports (e.g. WWF)

�Æ Cluster 4W reports

�Æ Field reconnaissance surveys

�Æ Administrative records

�Æ Estimates drawn from RS

  surveillance

�Æ Interviews with:

 - Þshers (focus groups)

 - community leaders

 - boat suppliers

 - Þshing gear suppliers
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A global standard for damage and loss evaluation is fundamental for producing 

risk analysis that is speciÞc to different kinds of threats, production systems, and 

infrastructure. Proactive management of climate- and non-climate-related risks 

require sound pre- and post-disaster data. However, more often than not, such 

data are either lacking or incomplete in the Þsheries and aquaculture sector. 

This deÞciency is accentuated by the sectorÕs great diversity, as marine and inland 

Þsheries and aquaculture activities each present their own set of challenges to 

reducing risk, building resilience, and quantifying post-disaster damage and loss.

Standardizing evaluation methods requires uniformity in data collection to 

ensure that all activities are covered (marine, inland aquaculture), and to provide 

consistency across disaster types and countries. Only in this way can data be 

collated to develop aggregated and disaggregated disaster-related damage and 

loss assessments in capture Þsheries and aquaculture on the national, regional 

and global levels.

FAOÕs damage and loss methodology, introduced in 2017 and presented again in 

the Technical annex of this current edition, was developed with those issues in mind. 

It allows national disaster management ofÞcers to collate information on: 

1) production loss in tonnes (including destroyed stored capture) and market 

value; 2) damage to assets including cost of repair and reparation. For the 

latter, consideration is given for the sectorÕs range of production systems 

and commodities (including mariculture production).

FAOÕs methodology uses a standardized computation method to assess the 

direct damage and loss, and aims to measure the direct effects of a broad range 

of disasters of different types, duration and severity. It is designed to be applied 

to a range of disasters Ð from large-scale shocks to small- and medium-scale 

events with a cumulative impact.
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country, the methodology was tested in every context: marine, inland, and 

aquaculture. It was found that the methodology encourages countries to expand 

their data collection systems, incorporate existing Þsheries baseline surveys or 

censuses, and consider Þsheries and aquaculture sector value chain studies and 

analyses. The latter constitute an integral part of damage and loss assessment, 

because they show the economic value of Þsh and other Þsheries products, 

and identify key value chain stakeholders.

These trials conÞrmed that while all Þve countries had existing systems for 

cataloguing Þshers and aquaculture farmers, they lacked adequate tools to collect, 

monitor and assess disaster impacts on production. FAOÕs DL methodology 

helped to Þll that gap, but underscored the need for these countries to build the 

supporting information infrastructure required for post-disaster analysis. The pilots 

also showed that disasters exert different impacts on each Þshery type (marine or 

inland) and on aquaculture. Such typological speciÞcs must be considered when 

tailoring damage and loss assessment systems at country level.
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Marine Þsheries in Dominica and Saint Lucia
Marine capture Þsheries are particularly susceptible to storms and hurricanes, 

as well as heatwaves and algal blooms. Island nations often suffer the most from 

events related to climate change. In the Caribbean, for example, storms and 

hurricanes increase impacts on its often artisanal and small-scale Þsheries sector. 

Hurricane Maria (2017) cost the sector millions of dollars in damage and loss. 

In Dominica, the hurricane destroyed the entire aquaculture activity, which 

produces mainly tilapia and Macrobrachium, but the lack of data collection 

prevents an accurate representation of the farmersÕ losses.

In recent years, some Caribbean islands such as Barbados and Saint Lucia have 

been heavily affected by an increase in sargassum, a seaweed that washes up 

on shore in very large quantities, impeding Þsheries operations. Sargassum 

gets entangled in Þshing gear, making it difÞcult to launch and manoeuvre 

Þshing boats. As reported by some Þshers, it also changes catch composition 

(i.e. observed decrease of ßying Þsh in Barbados, prompting a large reduction 

in Þshing effort starting from the 2011 event). Managing sargassum is costly. It 

requires speciÞc equipment and infrastructure to collect, transport and store the 

seaweed. Although the economic impact of the regionÕs sargassum inßux has not 

yet been properly quantiÞed, its effects are real. An in-depth regional assessment 

is fundamental to better comprehend the socio-economic impacts and challenges 

related to sargassum inßux, and deÞne sustainable response and prevention 

measures (UNEP-SPAW, s.d., Sargassum factsheet; Ramlogan et al., 2017).

Dominica and Saint Lucia are among the Þrst countries in the Caribbean to 

pilot FAOÕs DL methodology as a basis to build an integrated data collection 

system, and to create a baseline for post-hurricane, sargassum and general 

disaster assessments. Dominica is currently updating its digital register of 

Þshermen and their assets, and revising its data collection forms for the 

wider information needs of the universal DL methodology for Þsheries.

Inland Þsheries at Lake Tanganyika 
Sustainable management of any resource presupposes availability of good data 

and information. This principle has been generally overlooked in the case of inland 

Þsheries, where data are essentially weak and generally insufÞcient for decision-

making, contributing to the generally poor state of inland Þsheries resources 

around the world. Better damage and loss assessment requires much more data 

collection on the inland water environment as well as on the Þsh and the Þshers 

that constitute essential components of those Þsheries (Welcomme, 2003).

FAO is therefore currently supporting the Lake Tanganyika Authority (LTA) in 

adopting data collection practices for the regular assessment of disaster impact 

on local Þsheries activities. The emphasis is two-fold: technical support in survey 

methodologies and database management; identifying and implementing inter-

institutional best practices for data dissemination and reporting across relevant 

authorities in both the United Republic of Tanzania and Burundi.
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Lake Tanganyika is an important Þshery for Burundi and the United Republic of 

Tanzania. It is signiÞcantly impacted by changes in water depths caused by ßoods 

and droughts. Variations in water levels affect nutrient and food web dynamics. 

The thermocline of this inland water body Ð like others in East Africa Ð is especially 

delicate and susceptible to wind-induced changes (Naithani et al., 2003). Any 

deviation from the thermoclineÕs standard pattern can impact the amount of 

Þsh landed, with detrimental consequences for the sector. Inland water bodies 

of this region are also prone to invasive weeds such as the water hyacinth, which 

block Þshing grounds and damage vessels and engines. The weeds are also 

responsible for an enormous water loss through evapotranspiration. This alters 

the water balance of entire regions; impedes water ßow, which in turn increases 

sedimentation, causing ßooding and soil erosion; and drastically changes the 

physical and chemical properties of the ecosystem of the invaded water body, 

with harmful effects on plants and animals (IUCN ISI, 2012).

Aquaculture in Colombia
ColombiaÕs aquaculture activity has been steadily increasing over the past ten 

years, especially its production of tilapia, shrimp and trout. Climate change is 

associated with extreme El Ni–o and La Ni–a episodes leading to increased 

water temperatures and more droughts, which signiÞcantly impact the interior 

of the country. Of particular interest is the ÔOla invernal,Õ a cyclical increase in 

temperatures during the winter months that can cause signiÞcant damage and 

loss. The 2010Ð2011 and 2018Ð2019 events were particularly destructive. Data 

is still being analysed for the latter but the former is known to have caused a 

range of impacts. It triggered landslides, ßoods, heavy gales and avalanches, 

increasing Þngerling deaths and destroying ponds, cages and other aquaculture 

infrastructure. In Colombia, as in most of the Andean region, ponds are located 

near marshes. So, ßoods not only wash away cultivated shrimp and Þsh, but also 

increase sedimentation and alter the chemical composition of the water, with a 

reported loss of over 75 percent of stocks.

According to preliminary damage and loss assessments of the 2010-2011 event, 

aquaculture accounted for 13 percent of the agricultural sectorÕs total damage and 

3.7 percent of its total loss. These Þgures likely underestimate the eventÕs severity, 

because aquaculture data are not yet being systematically collected at a national 

level. The country is currently in the process of institutionalizing an ofÞcial damage 

and loss information system Ð based on the FAO methodology and tailored 

according to existing national platforms Ð which will strengthen and streamline 

disaster impact data collection and assessment for the agriculture sector in 

general and aquaculture in particular.
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Overall, in the Þve countries piloting FAOÕs damage and loss methodology, data 

collection systems for marine capture Þsheries were relatively well developed, 

facilitating easy application of FAOÕs approach. This is not the case for inland 

Þsheries and aquaculture, where such systems are sorely lacking even though 

aquaculture data collection is improving in Colombia. The trials highlight the need 

for increased and systematic data sharing and communication between disaster 

management ofÞces and Þsheries authorities. This would greatly speed up damage 

and loss assessment and rehabilitation. It would also foster consolidating valuable 

information about the Þsheries and aquaculture sector within the national data 

collection framework, better enabling coordinated analysis and response, and 

providing a more accurate picture of the consequences from any given disaster.
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Chapter IV
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The effects of the COVID-19 pandemic are crippling agriculture 

and food systems, inverting development trajectories and 

stunting economic growth. On an unprecedented scale, this 

global crisis has underscored the systemic nature of risk and 

the urgent need for coordinated, structured mechanisms 

for multi-sector and multi-hazard disaster risk reduction 

at all levels. Quantifying and assessing direct impacts on 

agricultural production enables policy makers to determine 

the magnitude of ripple effects along the supply chain, as well 

as the effort required to restore capacities and build back a 

more resilient agriculture sector.
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The COVID-19 pandemic is unfolding with devastating impacts on the world 

economy. These are being felt by the agriculture sector in ways that are both 

direct and indirect as necessary measures are instated to halt spread of the 

SARS-CoV-2 virus. Steps taken by many countries to contain the global health 

crisis are disrupting both demand for and supply of agro-food products, affecting 

production, markets and consumers within and across borders. The extent and 

duration of the pandemic and its economic impacts, still pending quantiÞcation, 

are nevertheless increasingly discernible. It is inßicting an economic crisis of 

historic proportions, disrupting livelihoods, employment and the Þght against 

poverty and food insecurity. In anticipation of the longer-term and collateral 

effects of the pandemic, a better understanding of the expected outcomes 

for agriculture is necessary.

The UN Secretary-General has called for solidarity in raising massive and 

coordinated efforts to tackle the global health crisis, and provided an integrated 

framework to help countries protect people and recover from the impacts of 

COVID-19. It includes strategies to respond on the health, humanitarian, and 

socio-economic fronts, while protecting the needs and rights of those living 

under the pandemicÕs duress, with particular focus on the most vulnerable 

countries, groups, and people at risk of being left behind.1 

Meanwhile, the Sendai Framework for Disaster Risk Reduction incorporates 

biological hazards, such as the COVID-19 pandemic, among the major risks 

of the 21st century. While COVID-19 was ofÞcially declared a pandemic, its 

underlying factors, repercussions and impacts go well beyond the health sector. 

It epitomizes systemic risk, whereby the negative effects of a single hazard threaten 

the failure of multiple systems. With its cascading and devastating impacts on 

the entire economy, COVID-19 demonstrates the interconnected nature of risk 

today, highlighting the urgent need for a concerted global effort to accelerate 

risk reduction activities. While the pandemic has emphasized the need to take 

urgent action on biological hazards, incorporating them systematically into 

multi-hazard disaster risk reduction plans at national and regional levels, it 

has also demonstrated that such a systemic approach remains a challenge 

requiring collective commitments.

FAO is particularly concerned with consequences for the well-being, livelihoods and 

food security of farmers, Þshers and pastoralists. The situation is highly dynamic. 

There has been an alarming increase in the prevalence of the virus in many low- 

and lower-middle-income countries. Extensive measures to prevent its spread 

and block its economic repercussions at both the global and country levels are 

affecting smallholders and vulnerable rural populations. The COVID-19 emergency 

threatens to fundamentally undo the progress made thus far towards achieving the 

SDGs, particularly SDG 1 (reduce poverty) and SDG 2 (end hunger, achieve food 

security and improve nutrition and promote sustainable agriculture).

The effects of COVID-19 on food security, nutrition and the livelihoods of farmers, 

Þshers and other food supply chain workers will largely depend on the public policy 

response over the short, medium and long term. At present, governments must 

balance multiple considerations. In addition to managing the health crisis and its 

consequent economic turbulence, they must also ensure the smooth functioning 

of agriculture and food systems, which are being severely challenged. 
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1 UN, March 2020, Shared Responsibility, Global Solidarity: Responding to the socio-economic impacts 
 of COVID-19; and the UN Secretary-GeneralÕs remarks to the World Health Assembly, 18 May 2020.

W6   CHAPTER IV    Agriculture in face of a pandemic: COVID-19 impacts on food production



TOP: $Selling dried Þsh, Q(013(-#."$5656$    BOTTOM: $COVID-19 response, Hamburg,$X#/&(04$5656

©
F

A
O

/K
az

i R
ia

sa
t

©
D

an
ie

l M
Ÿ

lle
r/

G
re

en
pe

ac
e



Despite the immediate challenges posed by the pandemic to maintaining 

a well-functioning food system, post-crisis recovery will require accelerated 

transformations in the agriculture sector to build its resilience to all sorts 

of systemic shocks, including climate change, food crises and health 

emergencies such as COVID-19. 

<+33(*#/(3$#,,#)*.$+0$(1/%)23*2/#

The pandemic is directly impacting food supply and demand. It is adversely 

affecting the lives and livelihoods of millions of farmers in countries battling 

COVID-19. Disruptions in the local, national and global supply chains have 

compromised their access to the inputs, resources and services they need to 

sustain productivity and ensure food security. It is decreasing purchasing power 

while also affecting the capacity to produce and distribute food. Agricultural 

exports have faced both demand disruptions and supply-chain issues. Millions 

of African smallholder farmers who export their crops have lost access to global 

markets as air freight operations are cancelled and borders restricted. This 

has been most severe for the ßower sector in Kenya, which collapsed after the 

lockdowns, as well as for exported vegetables, nuts, coffee, and cocoa, which are 

all affected at various degrees. The main cocoa harvest in West Africa Ð providing 

60 percent of the worldÕs cocoa Ð was completed by the time local lockdowns 

were applied. However, export restrictions, demand and price reductions could 

lead up to a lost value of up to USD 2 billion and affect 2 million farmers in 

Ghana and C™te dÕIvoire (McKinsey & Company, 2020). Even in countries such 

as India and Kenya, where services related to agricultural value chains have been 

declared essential, many service providers have restricted operations due to fear of 

infection, lack of demand, physical distancing requirements or inability to provide 

personal protective equipment (PPE) to workers.

The disruption of supply chains is also affecting the ßow of agricultural inputs such 

as seeds, fertilizers and insecticides. In many countries, movement restrictions 

are being imposed during critical times in the agricultural season, reducing 

access to inputs, labour and farmlands when most needed. As a result, the land 

area cultivated, the harvesting capacity, and the transport of goods to processing 

facilities and markets have been severely impacted in many countries. Short- to 

medium-term impacts range from production loss and reduction of farmer income 

to the deterioration of nutrition, especially among already vulnerable populations. 

In Bangladesh, breakdowns in transportation systems are leading to the dumping 

of perishable food products and dramatic price reductions at the farm-gate, 

affecting food security for rural producers (FAO, 2020e). Measures taken by 

the Government of Somalia to curb the spread of COVID-19 will cause a 30 to 

50 percent decline in livestock exports, a 30 to 50 percent decline in remittance 

ßows, a 20 to 50 percent increase of imported food prices, and a 20 to 30 percent 

decline of income among poor urban households and internally displaced 

persons (IDPs) (FAO, 2020a).

The brunt of COVID-19 on rural livelihoods and food security is of particular 

concern in fragile and conßict-affected countries. Weak governance and state 

institutions, unequal access to services for vulnerable populations and, often, 

mistrust of government are among the challenges that make tackling the pandemic 

disproportionately hard in countries with already unstable social and economic 

conditions. These countries may also face compounding challenges, including 

climate change shocks, forced displacement and food insecurity. In Yemen, 

curfews and reduced working hours have put an additional burden on 

agri-businesses and markets. Key food commodities such as fruits, vegetables 
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and fresh milk are increasingly scarce, exacerbating the countryÕs already critical 

levels of malnutrition. Addressing the needs of the worldÕs largest refugee 

settlement in CoxÕs Bazar, Bangladesh, is daunting enough by itself. This challenge 

is compounded by the coronavirus pandemic, creating a crisis within a crisis. 

Due to movement restrictions, thousands of Rohingya refugees who are already 

highly vulnerable and food insecure, have been losing their jobs, livelihoods and 

subsequently their incomes. A rapid assessment highlighted the pandemicÕs 

negative effects on agricultural livelihoods, including disruption of harvesting due 

to a lack of seasonal labour, as well as of planting due to a lack of seed or fertilizer, 

of transport due to reduced transport facilities, and of market exchange due to 

lockdowns or physical distancing (OCHA, 2020).

In a rapidly changing environment, it is difÞcult to quantify the exact impact of 

COVID-19-related containment measures on the agriculture sector at large, and on 

production in particular. However, it is clear that the sharp contractions in output, 

farmer income and agricultural markets and trade already underway will continue 

in the near future. Quantifying and assessing the decline in agricultural production 

enables policy makers to determine the magnitude of ripple effects along the 

supply chain, as well as the effort required to restore capacities and build back 

a more resilient agriculture sector.

A--/#..%01$(1/%)23*2/(3$'/+-2)*%+0$3+..$20-#/$<GRDH87S

FAO provides a set of tools and approaches to identify and monitor risks for 

overall food security and food systems stemming from the COVID-19 epidemic, 

as well as to assess impacts along the entire food chain. In line with this corporate 

global approach, FAOÕs damage and loss assessment methodology can present a 

useful mean to help understand how the crisis affects overall agricultural outcomes 

(i.e. loss), and the production stage in particular. While originally applied to 

assess the impacts of natural hazards and extreme events, it can further serve 

as a valuable tool to assess the overall production outcomes (i.e. loss) of 

agricultural seasons in COVID-19 affected areas.

For the past three years, FAO has been supporting partner countries in developing 

and implementing information systems to assess disaster-related DL in agriculture. 

Regions already trained and adopting the FAO DL methodology are: Latin 

America and the Caribbean, with Chile, Uruguay and Colombia already at the 

implementation stage; Central Asia, with pilots under way in Kyrgyzstan and 

Tajikistan; Southeast Asia; Eastern Europe; North Africa and the Near East; 

and Eastern Africa. The process equips countries with an information system 

to regularly collect, record and analyse the impact of disasters ranging from 

large-scale shocks to small-scale localized events, such as abnormal weather 

ßuctuations. The impact is reported in terms of damage (to inputs and assets) 

and loss (in production ßows) in all agricultural sectors including forestry, 

Þsheries and aquaculture. Furthermore, the methodology constitutes a global 

effort to monitor and reduce disaster impact in agriculture as set by Sendai 

Framework Indicator C-2 and SDG Indicator 1.5.2.

In sum, the COVID-19 pandemic poses a potential threat to agricultural production 

via multiple channels, e.g. reduced/altered demand, reduced access to inputs 

and credit, logistical issues, etc. Disruptions in the factors of production ultimately 

result in a decline in agricultural output and potential food deÞcits particularly 

of high-value, perishable commodities, within affected areas (FAO, 2020b), if not 

compensated by an increase in food imports. 
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The seasonality and exact timing of agricultural activities must be carefully 

assessed in relation to the potential impacts of COVID-19 and its related 

containment measures. As the crisis evolves differently in every country, it is 

important to identify the timeframe when control measures and restrictions were 

in place vis-ˆ-vis the agricultural season. Pandemic-forced lockdowns can disrupt 

labour mobility, markets and transportation. As a result, farmers may struggle 

to sow, harvest or sell their crops, leading to widespread production losses with 

concomitant effects on livelihoods and food security. 

In addition, while the COVID-19 pandemic is in full swing, other impending 

disasters such as hurricanes, earthquakes, ßoods, and pests can compound 

the already signiÞcant effects on agriculture. Some countries have already 

experienced these dual crises. Such has been the fate of Vanuatu, devastated 

by category 5 Tropical Cyclone Harold less than a month after the global 

pandemic was declared; the Republic of Moldova, suffering from both drought 

and an outbreak of COVID-19; the Philippines and Central America hit by 

Typhoon Vamco and Hurricane Iota respectively in mid-November; and more 

than a dozen countries battling the SARS-CoV-2 virus and an upsurge in desert 

locusts simultaneously. In such situations, it is important to cross-reference the 

occurrence of a concurrent disaster in order to differentiate respective impacts 

during the assessment process or account for compound production loss.

Below is an overview of how FAOÕs DL methodology can be used to assess 

production outcomes in a COVID-19 context, if the tool has already been 

institutionalized into national agricultural disaster loss information systems.

1. Conduct assessment of COVID-19-related risks to the production process 
These main factors can indicate whether agricultural production is at risk of 

disruption and potential loss due to COVID-19, thereby indicating the need for 

an assessment process:

�Æ Timing of COVID-19Õs spread and respective containment 

 measures vis-ˆ-vis the calendar for agricultural activities 

 (e.g. sowing, harvesting, livestock migration).

�Æ Reduced access to cropland and grazing land given national and 

 regional containment restrictions during key periods.

�Æ Disruption of input supply (seeds, animal feed, fertilizers, tools, etc.) 

 during key periods.

�Æ Disruption of input prices (including tools, fuel, etc.) during key periods.

�Æ Workforce disruption (seasonal and migrant workforce in particular).

�Æ Disruption of demand (due to closure of food-related businesses 

 and processing facilities).

�Æ Fluctuation/increase in interest rates and disruption of access to 

 credit for farmers.

�Æ Presence of concurrent shocks and disasters (any exogenous hazards 

 that may further jeopardize agricultural production, such as drought, 

 ßood, hurricanes/cyclones, invasive plant pests, animal disease outbreaks).2

2 FAOÕs DL methodology is tailored to assess the impact of weather- and climate-related disasters and shocks.
 If any of these are present together with COVID-19, the methodology should be used in a way that allows 
 the impact of those disasters to be disentangled from that of COVID-19.
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The maintenance costs element normally captures all short-term expenses 

incurred to temporarily maintain production activities in the aftermath of a 

disaster. In the context of COVID-19, this third element can capture the costs 

of protective equipment for farmers and workers, disinfection, additional 

transportation costs, etc. It can also capture possible social transfers to support 

farmer livelihoods as well as additional support for access to credit (which should 

be subtracted from the overall costs).

The DL methodology in itself does not account for any causal attribution of the 

factors and channels affecting production nor provide any inference in terms of 

predicting whether production will be affected. Furthermore, the methodology does 

not account for the wider or longer-term socio-economic impacts of the pandemic

and other disasters, beyond agricultural production and along the entire food and 

non-food value chain (e.g. food security, migration, rural employment, balance of 

trade, domestic value added, etc.). The methodology and its computation methods 

focus uniquely on the impact of disasters on agricultural assets and production 

ßows. In the case of concurrent or compound disasters, the DL methodology may 

not be able to differentiate or attribute the respective impact of the different events 

in the absence of auxiliary calibrating information. Nevertheless, it is a versatile 

tool to account and quantify the transpiring production loss that has occurred. 

In a COVID-19 context, in combination with identiÞed risk factors (see above), 

the methodology can provide national decision makers with the evidence 

base to implement timely and effective response to the crisis and promote 

a swift recovery thereafter.

Alternative animal feed production, Y#04($5656
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2. Data and information
Quick action is key to ensuring an effective COVID-19 recovery, which also 

builds resilient food systems globally. To this end, there is an urgent need to 

provide data and analysis to support policy formulation and programme design 

to prevent disruption of production, food systems, avoid food insecurity and 

protect livelihoods. Yet, the capacity of national statistical systems and other 

data producers has been largely limited by imposed containment measures, 

thus jeopardizing countriesÕ ability to produce timely and accurate analysis 

of production outcomes.

At the national level, data collection methods need to be urgently adapted and 

enhanced, as traditional survey processes Ð such as face-to-face interviewing Ð 

are disrupted by physical distancing measures to contain the pandemic. Innovative 

methods, such as phone- and web-based interviewing and remote sensing, are 

better-suited to ensure timely and responsive data to meet the new demands 

presented by the pandemic. In order to obtain the necessary information for 

H(*($'+%0*.$/#d2%/#-$*+$)+0-2)*$'/+-2)*%+0$3+..$(..#..&#0*U

�Æ size of area affected;

�Æ crops by area, by type;

�Æ yield by crop from t-1 through t-3 (the years preceding the emergency);

�Æ price by crop from t-1 (pre-pandemic levels).

Note: The volume of crop loss can also provide a basis for estimating nutrition loss, 

by deriving the caloric and micronutrient charges of foregone crop production.

assessing production outcomes, the availability of already established and proven 

systems for agricultural data collection are a key advantage. To tailor pre-existing 

data collection systems for production and productivity assessments to the 

COVID-19 context, targeted questions should be incorporated into existing surveys.

At the global level, existing information sources and systems should be prioritized 

for the monitoring of both risk factors as well as actual shifts in production. 

This includes the use of frequently updated and reliable national/regional/

global databases, as well as relevant analyses from other organizations on 

observed trends related to direct and indirect impacts of COVID-19. For example, 

ßuctuations in food prices in local markets can be sourced from national and 

regional market price bulletins and global databases. Similarly, information on 

COVID-19 spread and containment measures can be extracted from bulletins 

and analyses produced by governments and organizations like WHO.
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The COVID-19 pandemic has revealed the systemic nature of risk and highlighted 

the high exposure of socio-economic systems to multiple hazards with cascading 

effects. The Global Assessment Report (GAR) 2019 and the Sendai Framework 

for Disaster Risk Reduction convey with urgency that in an increasingly populous, 

networked and globalized society, the very nature and scale of risk have changed to 

such a degree that it surpasses existing traditional risk management institutions 

and approaches. The future is uncertain as to when the pandemic will be deemed 

under control and the recovery phase will commence. As recovery plans and 

instruments are being designed by national and regional entities, they present 

an opportunity to reiterate the need for multi-hazard, multi-sectoral and multi-

stakeholder risk reduction strategies.

In this light, ensuring that food systems are more sustainable, resilient and better 

prepared for future crises is an ever more urgent priority. In particular, it will 

be important to examine the resilience toolkits currently available for the food 

system, with a view toward identifying those policy measures that have proven 

most effective and determining what new measures may be needed to prepare 

for and respond to systemic shocks. When institutionalized and operationalized 

at national level, assessments provided via FAOÕs damage and loss methodology 

can form the basis of analysing the various policy measures. Understating the 

scope of pandemic-related agricultural loss can Ð in combination with other 

tools Ð help build an evidence base to identify weaknesses, choke points and 

vulnerabilities in agricultural production systems. This is a stepping stone towards 

increasing preparedness for systemic risks and targeted disaster risk reduction 

policy and planning. In order to operationalize the DL methodology, it is necessary 

to establish and enhance data systems at the local, national and global levels so 

that reliable, detailed and subsector-speciÞc information can be made available for 

assessment and ultimately inform decision makers.

Furthermore, lessons from the COVID-19 pandemic will need to be integrated into 

wider responses to other challenges confronting agriculture and the global food 

system. Among those challenges are the ongoing climate emergency as well as the 

need to build food systems resilient to multiple hazards and systemic risk; ensure 

food security in a changing climate, while simultaneously reducing the sectorÕs 

greenhouse gas emissions; preserve biodiversity; and control and prevent a range 

of animal and plant diseases, including those that affect human health directly, 

via food borne disease (such as bovine spongiform encephalopathy, or Ômad 

cowÕ disease), human-to-human transmission (as with zoonotic coronaviruses), 

and by inducing human antimicrobial resistance (when antimicrobials are used 

inappropriately in the livestock sector), as well as those that impact food 

security by reducing animal and crop production (as with African Swine Fever 

and fall armyworm).

Against this challenging backdrop, FAOÕs damage and loss methodology and 

similar tools must become fully institutionalized. Only in this way can a truly 

integrated and cross-cutting approach be developed in the future to better 

capture the multi-hazard impact of various emerging disasters on agriculture 

and its subsectors.

S6  CHAPTER IV    Agriculture in face of a pandemic: COVID-19 impacts on food production
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Animal health is at a crossroads. Disease risks are being ampliÞed by various 

factors, including advancements and integration of commercial systems, the 

intensiÞcation of global food, agriculture and animal production, climate change 

dynamics, urbanization and human incursion into wildlife habitats. Infectious 

disease spreads along a pattern that cuts across wildlife, livestock and human 

populations. Few diseases are limited to one group only, and the shifting 

dynamics of interactions among host populations set the scene for further disease 

emergence and spread. Over 70 percent of new diseases in humans are of animal 

origin, with the potential of becoming local or global public health threats 

(FAO, 2017a). The impacts of these dynamics are evident in the most recent 

spread of the novel coronavirus SARS CoV-2, which causes COVID-19 and has 

sparked a global pandemic with spiralling impacts.

The livestock sector plays a central role in the livelihoods of over a billion people 

worldwide and contributes around 40 percent of global agricultural value-added. 

Promoting good animal health and welfare in the livestock sector yields beneÞts 

beyond improved productivity alone. It contributes to: more efÞcient use of natural 

resources; lower greenhouse gas emissions from the production of goods such 

as milk, meat, eggs, wool and hides; reduced need for antimicrobials; protection 

of farmers and consumers from food-borne illness and other zoonoses; secured 

livelihoods for farmers; and, ultimately, food security. Thus, animal health 

and welfare relate to all the sustainability dimensions of the 2030 Agenda and 

remain equally relevant considerations in capital-intensive, labour-intensive, 

and pastoralist systems across the world.

K(%0$,()*+/.$%0$-%.#(.#$-40(&%).

Despite public health and veterinary health improvements in recent decades, 

the livestock sector and its animal populations remain highly vulnerable to a 

wide range of health threats. In many LDCs and LMICs, uncontrolled re-emergence 

of infectious diseases endangers the main asset of smallholder farmers Ð their 

livestock Ð compromising their livelihoods, incomes and food security. Typically, 

animal diseases have strong negative impacts on production, disturb livestock 

farming systems and disrupt markets and trade. African swine fever (ASF), 

foot-and-mouth disease (FMD), peste des petits ruminants (PPR), and lumpy 

skin disease (LSD) are only a few examples of high-impact livestock diseases 

known to cross borders and jump between species. Even though they do not 

infect humans, they cause signiÞcant disruptions in livelihoods of rural 

communities and smallholders, impacting food security and nutrition of 

the most vulnerable populations.

On the other hand, certain infectious animal diseases can be contagious to 

humans or compromise food safety, posing direct public health concerns. 

Zoonotic diseases such as the H5N1 and H7N9 avian inßuenzas, the 2009 H1N1 

pandemic inßuenza, Rift Valley fever, brucellosis, rabies, and some coronaviruses 

have serious repercussions for human health, causing morbidity and mortality. 

These highly contagious diseases spread rapidly, inßating into local epidemics 

and even global pandemics.

SN   CHAPTER V    Animal health at the crossroads: bridging theory, assessment and policy
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Additionally, the animal morbidity and mortality generated by infections elevates 

the livestock sectorÕs emission of greenhouse gases, thus raising an environmental 

issue and contributing to climate change. Deteriorations in livestock health due 

to disease are associated with behavioural and metabolic changes, which can 

signiÞcantly affect GHG emissions. Animals Þghting an infection will need more 

energy for maintenance, thus increasing emission rates from digestive processes. 

Cattle diseases have been found to increase GHG emissions up to 24 percent per 

unit of milk produced and up to 113 percent per unit of beef carcass (Grossi et al., 

2019). Furthermore, diseases that temporarily stunt livestock growth increase the 

time it takes to reach maturity, thus prolonging emission periods. On the other 

hand, emissions produced during livestock rearing are a net loss if the animal 

dies in an outbreak before its productive value is harvested.

Understanding the environmental, epidemiological and social factors that lead 

to emerging infectious diseases in animals is critical in preventing, responding to, 

and managing outbreaks. Despite substantial improvements in pathogen detection 

and control Ð and sometimes eradication1 Ð of many endemic diseases, new 

animal health threats continue to emerge. The rapid pace of infection occurrence 

observed in recent years is connected with the increased pervasiveness of suitable 

conditions for pathogen emergence and spread. In LDCs and LMICs in particular, 

there has been relatively little progress in limiting the growing prevalence and 

impacts of many debilitating livestock diseases. The main drivers for infectious 

disease occurrence Ð most of them anthropogenic in origin Ð revolve around 

ecosystem change, ecosystem intrusion, agricultural practices and movement 

of people and livestock. 

Y#4$,()*+/.$C#"%0-$*"#$)"(01%01$-40(&%).$+,$(0%&(3$"#(3*"$%0)32-#U

�Æ IntensiÞcation of animal production systems, which has changed 

 practices for animal nutrition, increased the use of antimicrobial agents,

 expanded the occurrence of high densities of animals with suboptimal 

 husbandry conditions, and reduced genetic diversity.

�Æ Climate change-related factors and the growing occurrence of disasters, 

 which introduce ecological disturbances into Þnely-tuned ecosystems, 

 modifying interactions between pathogen vectors and animal hosts.

�Æ Population growth and the movement of people, especially migration, 

 which exacerbates conditions for pathogen spread and transmission.

�Æ Rapid and large-scale trade of animal food products, which enables 

 pathogens to spread faster and over a wider geographic expanse.

�Æ Accelerated urbanization and deforestation encroach on wildlife habitats 

 and place wildlife, humans and livestock in greater proximity to one 

 another. It is a common scientiÞc understanding that most zoonotic 

 diseases originate in wildlife.

�Æ Socio-economic factors, such as poverty, inadequate living conditions 

 and overpopulation, are generally associated with closer contacts between 

 humans and animals and can bring greater exposure to vectors and higher 

 risk of disease emergence.

�Æ Lack of disease control and prevention capacities in countries with 

 poor public health and animal health management capacities.

1 An undeniable achievement in this regard has been the progressive control of rinderpest, 
 leading to its global eradication in 2011.
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The ability to report and share information on livestock diseases and their impacts 

is as crucial as the ability to detect them. In fact, a prerequisite for effectively 

controlling and responding to emerging diseases is a broad understanding 

of the impact such epidemics can Ð and do Ð have on the livestock sector. 

FAOÕs standardized methodology provides a set of procedural and computational 

steps for consistent damage and loss assessment for the livestock sector across 

disasters and countries. It covers all aspects of livestock production Ð from the 

availability of inputs to deteriorations in weight, body condition and production 

of animal goods such as meat, dairy, wool, eggs, etc. Applying FAOÕs tailored 

methodology to assess the outcomes of animal diseases helps build a better 

understating of the economic loss associated with the resulting morbidity and 

mortality of livestock. In turn, this allows for better-informed national resilience 

policy and action, addressing economic loss as well as considering related recovery 

and rehabilitation costs. It also contributes to the adequate representation of 

the livestock sector in the global monitoring of DRR targets under the Sendai 

Framework and the SDGs.

While the assessment foundation is there, improved data and information 

structures are necessary to both inform and successfully apply this methodology 

for the livestock sector according to its potential. While recent trends point towards 

improvements in the global availability and quality of animal disease data, large 

areas of Ôterra incognitaÕ persist on the livestock morbidity and mortality map.

The impacts of animal disease outbreaks can follow a direct channel, i.e. causing 

animal mortality and livestock production loss, or extend to further disruptions 

along the supply chain, e.g. supply and demand shocks, trade restrictions, 

logistical interruptions. Most of the impacts result from control measures 

implemented by industry, governments and farmers to curb spread of the disease, 

e.g. movement restrictions, culling, etc. Table 1 indicates the main categories to 

be considered when applying FAOÕs damage and loss methodology to animal 

disease outbreaks.
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H%/#)*$-%.#(.#$#,,#)*. �Æ higher animal mortality 

�Æ susceptibility to other diseases due to deteriorated body condition

�Æ loss of production caused by deteriorated body condition

�Æ farmers may discard perishable feed and  animal products
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�Æ animal product waste

�Æ hindered access to supplies, medicine and equipment

�Æ reduced access to markets and inability of farmers to sell their products

�Æ price ßuctuations

�Æ trade disruptions

�Æ import and export restrictions and reduction
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For the decade of 2000Ð2010, the direct cost of zoonotic diseases is estimated 

at over USD 20 billion, while indirect loss exceeds USD 200 billion globally (World 

Bank, 2010; World Bank, 2012). The combined economic loss from six major 

outbreaks of highly fatal zoonoses between 1997 and 2009 amounts to USD 80 

billion (World Bank, 2012). This does not include the numerous indirect impacts 

of animal disease, which span multiple domains Ð from immediate disruptions 

of market access, trade restrictions, delays in restocking and price ßuctuations, 

to longer-term effects on the food security, livelihoods and even political stability 

of affected communities, countries and regions.

Collecting and analysing data as part of regular animal disease damage and 

loss assessment, based on FAOÕs methodology, requires the ready availability Ð 

preferably electronically and in a georeferenced format Ð of livestock inventories 

as well as data on resulting mortality, morbidity and productivity impacts. A high 

degree of standardization is also necessary so that the different assessment and 

input data may be integrated at all levels of government and private sectors.

Currently, national animal disease reporting systems vary considerably in quality, 

representativeness, timeliness and coverage of events. Yet, global statistics 

inevitably rely on regional and country data, reßecting their respective strengths 

and weaknesses. This means that Ð apart from FAOÕs new methodology Ð there is 

presently no uniÞed and consistent system for collecting, analysing and accounting 

for damage and loss from animal health threats at a global level. This deÞciency 

substantially restricts governmentsÕ abilities to develop comprehensive and well-

integrated strategies to effectively address key issues around animal health, food 

safety, sector productivity, food security and public and environmental health.

A functional information system for animal health should include: diverse types of 

health indicators; the implementation of surveillance plans that are scientiÞc and 

objective; health event observations; Þeld data collection exercises; data systems 

for collecting and storing damage and loss information; analytical data processing 

and the ability to disseminate its results; as well as decisions and actions taken 

in response to surveillance and impact assessment information. The type, scale 

and intensity of animal production systems may affect the way disease outbreak 

and impact data are collected and aggregated. The timing of outbreaks relative to 

the production cycle, the cropping season or concomitance with other disasters 

causing mortality in livestock are important considerations when assessing 

damage and loss. What is more, the coping strategies adopted by livestock farmers 

tend to be either insufÞcient or excessive, missing the mark because they are 

based upon farmersÕ subjective experiences of previous outbreaks rather than the 

objective reality of the current episode. This poses additional challenges when it 

comes to relying on household survey data to estimate impacts at the farm level.
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A pandemic can have catastrophic effects on animal, livestock as well as 

human life, and even trigger environmental and economic shocks and crises. 

The SARS (2002-2004), H5N1 (2008), and H1N1(2009) pandemics illustrate the 

persistent risk of emerging infectious, zoonotic diseases and the grave economic 

consequences that can transpire. While the precise origin of SARS CoV-2 remains 

under investigation, as of yet, no detected link to domestic livestock production 

has been detected.

As the global offensive against SARS CoV-2 and COVID-19Õs long-term economic 

impact necessarily continues, existing practices in livestock disease surveillance 

can serve as an example of general zoonosis management and long-term 

pandemic preparedness. Global monitoring and early warning systems can help 

curb the spread of livestock diseases across national borders. A broad range 

of best practices in farm and facility management, animal nutrition, veterinary 

diagnostics and treatment exist which are advancing the management of zoonotic 

diseases in many parts of the world. Lessons learned from the livestock sector 

can inform the continued development of more robust early warning systems for 

wildlife-related diseases, facilitating the timely detection and control of pathogenic 

viruses like SARS CoV-2.

While SARS CoV-2 is not infecting livestock, COVID-19 is harming the sector 

indirectly, though it will take time for these consequences to be fully felt, let 

alone thoroughly quantiÞed. As of late 2020, comprehensive formal assessments 

have not been possible. However, observations reveal signiÞcant disruptions to 

livestock value chains. Animal production worldwide shows signs of having been 

signiÞcantly impacted by reduced access to animal feed, inputs and services, 

brought about by physical distancing measures and movement restrictions. 

Wide-spread closures of animal markets means that producers are unable to sell 

their goods. Disruptions of logistical channels and declines in demand are causing 

signiÞcant reductions in sales and prices. For example, as of July 2020, pig prices 

in the U.S. market dropped by over 27 percent compared to pre-pandemic levels. 

In addition, limited demand and market access has forced farmers in the United 

States of America, Canada and elsewhere to dump their milk production, inßicting 

signiÞcant production loss. Meanwhile, because producers of small ruminants and 

poultry in LDCs tend to be predominantly women, disruptions in those sectors 

have hit them the hardest, compromising household food security.
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While FAOÕs damage and loss assessment methodology can be used to assess 

the impact of animal disease in different contexts Ð including in the current 

COVID-19 pandemic2 Ð it must be tailored to the relevant production system 

and speciÞc animal disease. Quantitative data collection, interviews, stakeholder 

discussions, semi-structured questionnaires, and participatory rural appraisals 

are some methods used to provide the information necessary to conduct such 

analysis. Unless a more elaborate multi-assessment process is conducted, it 

is important that the impact is attributed only to a speciÞc animal disease and 

not to other animal diseases or hazards that may be occurring in the system 

simultaneously. However, increased mortality rates during an outbreak may 

be harder to disentangle and attribute in the case of concurrent disasters, 

such as drought or poor weather conditions.
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2 A set of methodologies and examples of socio-economic assessment are presented in the 2016 FAO Guidelines
  on Economic Analysis of Animal Diseases. A precise formula is presented in the Technical annexes of the 2017 and 
 2021 editions of FAOÕs The impact of disasters and crises on agriculture and food security.



Table 2 indicates the intensity of impacts due to various animal diseases in the 

domains of livelihoods, value chain and market access, food security, and human 

health (zoonoses). It provides a concise point of reference to guide the design 

and implementation of impact assessments by indicating the method, data 

requirements, and potential sector(s) or speciÞc questions to be addressed.

Several high-proÞle animal diseases provide illustrations of the risk, damage 

and loss associated with such outbreaks, as well as the challenges in quantifying 

their effects, and the associated opportunities for their control.

Foot-and-mouth disease (FMD)
FMD is one of the most contagious animal diseases and can quickly spread across 

national borders. This transboundary animal disease (TAD), causes severe sectoral 

losses as well as socio-economic consequences. FMD is still widespread and 

endemic in many regions of the world, especially large parts of Africa, the Middle 

East and Asia. It decimates livestock populations rapidly, causing fever, blisters, 

foot and mouth erosions, reduced milk production, and rare mortality in young 

animals. In other parts of the world, where FMD has been eradicated (Oceania, 

Western Europe, North and Central America) or controlled (South America), 

countries are still at risk of incursion.

According to the World Organisation for Animal Health (OIE), the FMD virus is 

present in up to 77 percent of the global livestock population, and an estimated 

75 percent of impacts associated with the disease are borne by LDCs and LMICs 

(OIE, 2020). FMD triggers more embargoes on the international trade of meat, 

especially beef, than any other animal disease, and this is responsible for most 

FMD-related loss. FMD outbreaks in countries where the disease had previously 

been eradicated continue to cause loss of approximately USD 1.5 billion per year. 
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Although more difÞcult to assess, loss in endemic regions is roughly estimated 

at over USD 6.5 billion a year (FAO, 2018a). Table 3 shows the impact FMD 

inßicted on the livestock sector 2017Ð2019 worldwide, based on OIEÕs World 

Animal Health Information System (WAHIS) and FAOÕs Global Animal Disease 

Information System (EMPRES-i).

Endemically infected countries are prohibited from exporting livestock products 

to FMD-free countries and regions, where commodity prices are generally higher, 

implying signiÞcant revenue loss for would-be exporters in the global south. The 

disease also involves localized impacts on food availability. In endemic areas, FMD 

is found most often in small-scale farming systems. It can reduce milk production, 

limiting the availability of milk for communities that are severely affected. If this 

coincides with gaps in other food products such as crops, an FMD outbreak can 

have serious and direct consequences on food security, livelihoods, and incomes.

Reducing FMD incidence in endemic countries by a coordinated control strategy 

at national and regional level is of global interest and should continue to be a 

priority of animal health systems worldwide. Controlling FMD and reducing its 

impact on livestock and livelihoods would have a hugely positive economic impact 

on both FMD-infected and FMD-free countries. However, this requires close 

cooperation among national, regional, and global actors and the mobilization 

of appropriate resources.
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Peste des petits ruminants (PPR)
Also known as sheep and goat plague, PPR is a highly contagious viral disease 

affecting small ruminants. Once present, it can quickly infect up to 90 percent of 

an animal herd, killing anywhere from 30 to 70 percent of infected animals. First 

identiÞed in C™te dÕIvoire in 1942, PPR is now present in more than 70 countries 

across Africa, the Middle East and Asia. Combined, these regions are home to 

approximately 1.7 billion head of sheep and goats Ð roughly 80 percent of the 

global population. Many more countries are considered at-risk of the disease 

being introduced to their territories.

Annual global loss associated with PPR is between USD 1.4 billion and USD 2.1 billion 

(FAO, 2016b), however the impacts extend far beyond. PPR-related impacts often 

force pastoralists and rural farmers in developing countries to migrate away from 

their lands in search of alternative livelihoods, inducing poverty, malnutrition, 

social and economic instability, and conßict. In India, PPRÕs annual morbidity 

and mortality rates for small ruminants have been estimated at 8 percent and 

3.45 percent respectively. At this level, the countryÕs associated economic loss is 

between USD 653 million and USD 669 million each year (Bardhan et al., 2017). 
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In neighbouring Pakistan, PPRÕs annual negative impact is estimated at 

USD 342 million (Hussain et al., 2008). In some cases, the ßock became 

unsustainable and incapable of reproducing. At the national level, household 

incomes derived from livestock-rearing in Cameroon registered drops ranging 

from 21 to 100 percent. Table 4 shows the impact PPR inßicted on the livestock 

sector worldwide 2017Ð2019.

As of 2019, 70 countries have reported infection, or suspected infection, to the 

OIE, and another 50 countries are considered to be at risk. Of the former, more 

than 60 percent are in sub-Saharan and North Africa. Unlike other infectious 

diseases however, PPR is readily diagnosed and preventable through a reliable 

and affordable vaccine. FAO and OIE are currently leading a campaign to 

eradicate PPR by 2030. While such action is feasible and necessary, continued 

international and national support and investment are needed to enhance 

laboratory diagnostics, scale-up vaccination programmes and improve 

surveillance capacity to prevent further spread and resurgence.

Newcastle disease (NCD)
The NCD virus causes more direct loss to poultry production systems worldwide 

than any other animal disease, and is the major constraint on the production of 

village chickens in many developing countries. In LCDs, where poultry is often 

the responsibility of women and children, and a key asset for small-scale farms, 

NCD can inßict up to 100 percent mortality in unprotected ßocks. In Bangladesh, 

economic loss attributed to NCD is estimated at USD 288.5 million annually. 

In Chad, NCD kills on average more than 55 percent of poultry in rural villages 

every year. Table 5 shows the impact inßicted by NCD outbreaks on the livestock 

sector 2017Ð2019 worldwide.
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Rift Valley fever (RVF)
RVF is an acute, mosquito-borne viral disease that poses a signiÞcant global 

threat to livestock production and marketing, as well as to human health. RVF 

outbreaks in Africa and the Middle East have caused high morbidity and mortality 

of livestock, disruption of markets, the meat sector and associated industry due 

to bans on livestock trade and reduced export of animals and animal products. 

In humans, the clinical presentation ranges from a mild ßu-like illness to severe 

haemorrhagic fever that can be lethal.

RVF has signiÞcantly disrupted livestock exports from East Africa (e.g. Djibouti, 

Ethiopia, Kenya, Somalia, and the United Republic of Tanzania) to the Middle 

East and Arabian Peninsula. For example, from 2000Ð2009, Saudi Arabia banned 

livestock imports from Somalia due to an RVF outbreak in the Horn of Africa. To 

comprehend the scale of the loss inßicted on Somalia, consider that the countryÕs 

livestock sector accounted for 40 percent of its GDP or USD 384 million in 2014, 

a year in which it exported 5 million goats to Saudi Arabia. As climate change and 

weather-related events continue to alter the landscape of AfricaÕs ecosystems, it 

is anticipated that RVF epidemics will occur more frequently in both West Africa 

and the Horn, with serious consequences for livestock production, livelihoods of 

pastoralists, food security, and access to markets throughout the continent.
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Pastoralists from the village of Pupu in Karamoja District, I1(0-($5656$
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Highly pathogenic avian inßuenza (HPAI)
ScientiÞc evidence suggests that wild birds, especially waterfowl, are natural 

reservoirs for inßuenza A viruses, such as the H5N8 sub-type, which cause the HPAI 

disease. In efforts to better control the disease, it is essential to eliminate potential 

contact of wild birds with the poultry production sector. Ongoing circulation of avian 

inßuenza viruses in poultry pose a global public health risk and cause extensive 

damage to the livestock industry. HPAI impacts poultry production, the dynamics 

of meat and egg prices, as well as human health. The pan-African outbreak of 

H5N8 HPAI in 2016Ð2018 demonstrated for the Þrst time just how quickly a vast 

transcontinental propagation can occur. Likely originating in the northern Palearctic 

(ChinaÕs Qinghai Lake) around May 2016, the virus was Þrst detected through active 

surveillance at lake Usbu-Nur, Russian Federation in June 2016. Facilitated by the 

movement of migratory birds, the virus was able to spread through North, West 

and East Africa within a year, arriving in South Africa by May 2017 and inßicting 

substantial losses on the poultry industry all along its deadly path.

A,/%)(0$.?%0#$,#=#/U$*"#$+*"#/$'(0-#&%)

ASF is a contagious and deadly viral disease that affects pigs and wild boars, 

causing high fever and internal bleeding. While harmless to humans, the disease 

can kill up to 100 percent of infected animals within a few weeks. Currently, there 

is no approved vaccine to control or prevent the spread of ASF.

The Þrst outbreak of ASF in Asia was detected in northeast <"%0( in August 2018, 

and from there it spread rapidly across the continent. By June 2020, ASF was 

reported by 12 Asian countries (Figure 1), and at least 8.2 million pigs had perished. 

OIE data for 2020 shows that, by the end of June, the global number of ASF-affected 

animals had already exceeding that of 2019. The primary focal points of the outbreak 

are China, Vietnam, the Philippines and a wide swath of Eastern Europe.

Since its initial appearance, ASF has reached almost every province in 

&(%03(0-$<"%0(, which has culled at least 1.2 million pigs in its efforts to halt the 

contamination, still underway. In January 2019, K+01+3%( was next to report an 

outbreak. The disease reached R%#*$E(& in February 2019 and spread to all 

63 administrative divisions of the country, killing almost 20 percent of the national 

herd. Between May and August 2019, ASF outbreaks were reported in <(&C+-%(;$

*"#$H#&+)/(*%)$J#+'3#g.$F#'2C3%)$+,$Y+/#(;$T(+$J#+'3#g.$H#&+)/(*%)$F#'2C3%);$*"#$

J"%3%''%0#. and K4(0&(/ . In September, the disease spread to the F#'2C3%)$+,$

Y+/#( and the H#&+)/(*%)$F#'2C3%)$+,$!%&+/8T#.*#; in December 2019, it reached 

D0-+0#.%(. Spread of the disease continued throughout 2020, despite actions 

taken by the national veterinary authorities of each country, which include: 

restrictions on transporting pigs across provinces, cessation of slaughterhouse 

activities in areas affected by the disease, and prohibition of swill feeding. 

For example, in May 2020, the Þrst case of ASF was conÞrmed in D0-%(.
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One of the epidemicÕs main drivers is the dominance of small-scale pig farmers 

in the regionÕs pig industry, who often do not employ the biosecurity measures 

that can help halt disease spread. Additionally, small-scale producers normally 

feed their animals with table scraps or uncooked organic refuse (swill) in which 

the virus can persist. The pork industry in most of the impacted countries also 

lacks vertical integration. As a result, piglets and sows must be transported 

between farms and sometimes even across regions. This is conducive to 

rapid and far-reaching spread of the disease, either via the introduction of 

infected animals or the entry of contaminated vehicles and equipment into 

pig conÞnements. Finally, intra-regional trade of pig meat products, which 

may be contaminated, has also contributed to the high prevalence of infection.
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Sources: China Ð Ministry of Agriculture and Rural Affairs (MARA); 

Viet Nam Ð WAHIS and news media; other countries Ð WAHIS 

New outbreaks reported 19 FebruaryÐ5 March 2020

Outbreaks reported before 5 March 2020

New detection in free wild boar before 19 February 2020 

Legend: Detection in free wild boar before 19 February 2020
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ASF impact on production and trade
As of June 2020, pig meat production in Asia was expected to further decrease 

to 45.3 million tonnes (carcass weighed equivalent), 17 percent below the already 

impacted 2019 levels and 30 percent below the pre-ASF average. The contraction 

reßects a sharp decrease in mainland China, where output during 2020 is estimated 

to have shrunk by almost 40 percent compared to average pre-ASF levels. Sizable 

production decreases are also estimated in Viet Nam, the second-largest pig meat 

producer in Asia.

The rapid depletion of pig inventories in endemic countries, particularly mainland 

China and Viet Nam, could result in a serious gap in the supply of protein 

with a consequent increase in imports. FAO estimates Asian countries imported 

5.6 million tonnes of pig meat in 2019, almost 20 percent above the 2018 level 

and well above the previous Þve-year average. In 2020, imports of pig meat were 

projected to continue to increase and reach a record level at 6.8 million tonnes. 

Looking at China alone, the aggregate pig meat imports between January and June 

2020 totalled 2.1 million tonnes (carcass weight equivalent), more than double the 

quantity imported during the same period in 2019, according to China Customs 

Statistics (GACC).

ASF impact on markets
In &(%03(0-$<"%0(, after soaring in February and March 2019 (Figure 2), pig meat 

prices stabilized between April and June due to two main factors: the release of 

frozen stocks into markets in response to the high prices; and increased sales 

of fresh meat after producers slaughtered more animals than normal as part of 

measures to halt ASF spread. Between June and October, however, prices resumed 

their increasing trend, more than doubling, a reßection of the tightened market 

availabilities of pig meat. Between November and July 2020, prices have sharply 

ßuctuated and remained at near record highs.

ASF impact on livelihoods and food security
The spread of ASF in Asia raises concerns about the livelihoods and food security 

of millions of people dependent on pig farming. Small-scale pig farmers, who 

rely on production of pig meat for their own consumption as well as for income 

generation, are among the most affected because they usually lack the expertise 

and/or Þnancial resources necessary to protect their herds from the disease. 

In &(%03(0-$<"%0(, about 130 million households are engaged in pig farming 

and roughly 30 percent of the national pig output is produced by small-scale 

producers. In R%#*$E(&, pig farming is the main livelihood activity of about 

2.5 million households. Similarly, in T(+$J#+'3#g.$H#&+)/(*%)$F#'2C3%);$<(&C+-%(;$

K4(0&(/  and *"#$J"%3%''%0#., small-scale pig production signiÞcantly contributes 

to the incomes of large segments of the population. Reports from those countries 

indicate that animal mortality attributed to ASF infection or associated culling 

has substantially reduced farmersÕ incomes. This is compounded by government 

restrictions imposed to contain spread of the disease, including limitations on 

transportation and sale of live pigs and pork products from regions where ASF 

has been detected. These cautionary measures also severely constrain the trade of 

healthy animals, further impacting livelihoods, given householdsÕ heavy reliance 

on markets for income. Because pork is the meat most consumed in these 

ASF-endemic countries, the disease is expected to have serious implications on 

consumption patterns, particularly in poor households. The decline in pig meat 

production and the depletion of frozen stocks were expected to keep prices at a 

high level during the second half of 2020, negatively affecting food security of 

the most vulnerable population.
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Antimicrobial resistance (AMR) occurs when microorganisms such as bacteria, 

viruses and parasites are exposed to antimicrobial drugs (antibiotics, antifungals, 

antivirals, antimalarials and anthelmintics), causing the malefactor to mutate or 

acquire defence genes in order to survive. As antimicrobial drugs get stronger and 

more widely used, bacteria and viruses develop more resistance and can evolve 

into virtually untreatable microorganisms, known as Ôsuperbugs.Õ

The emergence of AMR probably represents the single greatest threat to advances 

in animal health, welfare and public health. It reduces livestock production by 

making animals more vulnerable to drug resistant endemic diseases. AMR can 

spread along food chain systems, from livestock production to consumption by 

humans, and even throughout the environment (e.g. soil and water), potentially 

affecting wildlife. Experts calculate that AMR is already responsible for 700 000 

human deaths every year, although the true toll of resistant infections remains 

largely uncertain. If unabated, this number could increase to 10 million human 

deaths annually, causing massive losses on the global economy in excess of 

USD 1 trillion every year (World Bank, 2019). In addition, reductions in livestock 

production due to the death of animals infected by untreatable diseases could 

potentially reduce international trade by 1.1 percent by 2050, i.e. bringing it down to 

3.8 percent, thereby reducing GDP and increasing malnutrition (World Bank, 2017).

Resistant bacteria developing either in humans, animals or the environment 

may spread from one to the other, and from one country and region to another. 

Resistance develops naturally, but is greatly enhanced by the extensive use of 

antimicrobials. If agriculture hopes to continue to beneÞt from the efÞciency of 

antimicrobial veterinary treatments, reducing their use as much as possible is 

critical. Although the scale of the livestock sectorÕs contributions of resistant 

microbes to the human population is not well documented, the most reasonable 

option remains keeping the use of antimicrobials in livestock to the minimum 

necessary, as a measure to limit the propagation of AMR and curb transmission 

to humans, animals and the environment.

Furthermore, there are substantial geographic and regional variations in both 

access to and use of antimicrobials, creating a complex pattern of AMR prevalence 

and potential spread. Compounding this situation are the signiÞcant differences 

at country level in approaches to the enforcement of regulations for antimicrobial 

use, as well as public attitudes and awareness.

However, unconditional reduction in the use of antimicrobials is not the answer. 

Livestock farmers must have access to effective and affordable alternatives. 

Otherwise, they will see increased outbreaks of those endemic animal diseases the 

AMs currently keep at bay, resulting in asset and production losses and negatively 

impacting food security and livelihoods, particularly in lower- and middle-income 

countries. Holistic measures such as animal vaccinations and the application of 

biosecurity measures can promote a safe reduction in the use of antimicrobials 

across livestock systems.
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Livestock plays an important role in smallholder farming systems, especially in 

LDCs and LMICs. Animal products and animal-source food are vital to the income, 

nutrition, food security, livelihoods and resilience of a vast number of communities 

across the globe, especially those that are most vulnerable. Animal disease poses 

signiÞcant challenges to these communities: the animals of poor people are 

particularly vulnerable to disease due to the forbidding cost, unavailability or lack 

of access to adequate animal-health and production inputs. Poor farmers often 

have fewer animals and limited cash or capital reserves on which to survive during 

Ð or while recovering from Ð lean times, so the loss of individual animals has a 

proportionally greater impact. Furthermore, when animal disease outbreaks occur 

as a result of climatic or natural hazard-induced disasters such as ßood or drought, 

the socio-economic impact can be substantially ampliÞed, and may endure beyond 

the speciÞc outbreak. These circumstances have serious economic and food 

security implications for farmersÕ households and surrounding communities.

Increased poverty levels and chronic food insecurity can result when there is an 

outbreak of an animal disease for which no effective containment or mitigation 

measures exist (e.g. vaccines, antimicrobials) or if access to them is inadequate. 

In such cases, communities dependent on livestock production may experience 

extended periods without access to markets where they can sell their production, 

or to the milk or meat needed for their own consumption. Animal diseases may 

also increase vulnerability of rural households to other shocks by taking away a 

safety net, or if animals are culled without compensation.

Nevertheless, establishing clear causal links between high-impact animal diseases 

and food insecurity remains challenging. This is because food systems are dynamic 

and resilient; because families and communities employ coping mechanisms to 

deal with crises; and because world markets adjust themselves to Þll supply 

gaps. Given the importance of ensuring food security for all as a priority goal 

under the 2030 Agenda as well as its contribution to the achievement of a 

number of other SDGs, further research is warranted to identify systematic links 

between the occurrence of animal disease and food insecurity in the 

socio-economic dimension.
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As understanding grows of the impact animal disease has on LDCs and LMICs, 

so does the diversity of opinions and approaches among different actors and 

disciplines regarding priorities and how best to tackle them. The challenge is 

to combine the technically feasible with the economically important and 

the societally acceptable. Inevitably, however, institutions, governments and 

development organizations must be selective in addressing the various animal 

health constraints to sustainable livestock development, basing their decisions 

on evidence, resource availability and national and local contexts.

Certainly, more data and evidence are needed to encourage and guide the 

investment increases required to improve animal health system capacities and 

prevent and mitigate the impact of animal diseases, at all levels. FAOÕs damage 

and loss assessment methodology brings us one step closer to an integrated 

analysis of the impact of animal disease outbreaks on the livestock sector and 

makes it possible to take into account the interconnectedness between disasters, 
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animal health and the effects this has across the production process. The 

methodology further offers a basis for strengthening national institutions and 

their statistical capacities for effective monitoring and data collection related 

to damage and loss caused by animal disease outbreaks in the livestock sector. 

It also emphasizes the need to foster cooperation and partnerships in support 

of statistical capacity development in developing countries.

Efforts are underway to meet that need. For example, in 2018, the University of 

Liverpool, together with partners including FAO and OIE, launched the Global 

Burden of Animal Diseases as a platform to collect, validate, analyse, and 

disseminate data on the input and output relationships of livestock production at 

the system level. This will provide a baseline from which to estimate the species-

speciÞc impacts associated with animal diseases and other health or nutritional 

problems. It will include information on production loss and expenditure at 

farm-level to determine the wider societal impacts of the disease through 

speciÞc modelling work.

D0=#.*&#0*.$%0$'/#=#0*%+0;$'/#'(/#-0#..$(0-$/#.%3%#0)#

Investments in animal health systems must address the real impact of animal 

disease to effectively enhance prevention and the overall resilience of the livestock 

sector. Investment in prevention and response practices and good practices such 

as vaccination, biosecurity, and capacity development are cost-effective and reduce 

the socio-economic consequences of disease outbreaks. And while there is still 

insufÞcient data to pinpoint the most effective targets and levels of investment 

in animal health, we know that the combination of early warning, surveillance, 

early detection, and early response can signiÞcantly reduce the impact of disease 

outbreaks. Investing sufÞcient resources in these areas can substantively boost 

national and community resilience to high-impact animal diseases, reducing loss 

while simultaneously stabilizing food security and nutrition in ways that save time, 

money Ð and in the case of zoonoses Ð human lives.

The growing number of outbreaks caused by both existing and emerging threats 

to the food chain have increased the need to better understand their impact on 

the agriculture sector, and on livestock in particular. Quantifying and assessing 

damage and loss associated with animal disease outbreaks is key to designing 

effective disease prevention, control and response mechanisms. While FAOÕs 

damage and loss assessment methodology provides a basis for an integrated 

analysis of the impact of such outbreaks on the livestock sector, it is important 

that assessment is substantiated with a comprehensive data collection system, 

taking into account the interconnectedness of various threats and focusing on 

the whole food chain.

Preventing and managing disease risks is a complex process, requiring a solid 

evidence base. Nevertheless, it should be at the centre of efforts to sustain and 

improve livestock sector productivity. Threats to animal health affect production, 

food chain values, food systems, food security and livelihoods. As a result, animal 

disease outbreaks seriously impede the achievement of several SDGs Ð especially 

numbers 1 (no poverty), 2 (zero hunger) and 15 (life on land) Ð and the overall 

2030 Agenda. Proportionate investment is required to signiÞcantly strengthen 

the livestock sectorÕs resilience against animal diseases.
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Throughout 2020 and into 2021, sustained efforts to contain 

East AfricaÕs worst invasion of desert locusts in decades forged 

ahead despite challenges stemming from the concurrent 

COVID-19 pandemic. Swarms of the worldÕs most dangerous 

migratory pest Ð whose voracious appetite is unmatched in 

the insect world Ðthreaten to further undermine the livelihoods 

and food security of already vulnerable communities. Action 

to prepare for and manage locust swarms relies on robust 

surveillance, early warning, and timely response. Lessons 

learned from MadagascarÕs historic 2012Ð2016 infestations 

of Malagasy migratory locusts make this abundantly clear 

and help frame assessments of agricultural damage and

loss while underscoring the criticality of preparedness.
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