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〈 The number of climate-induced disasters has increased significantly over the last decade

〈 Of all natural hazards, floods, droughts and tropical storms affect the agriculture sector most showing the severe impact of climate-related disasters

〈 More than 80 percent of the damage and losses caused by drought is to agriculture, especially livestock and crop production

〈 The fisheries subsector is most affected by tsunamis and storms, while most of the economic impact on forestry is caused by floods and storms

The study aims to help fill the current knowledge gap on the nature and magnitude of impacts of disasters triggered by natural hazards on the agriculture sector and its subsectors (crops, livestock, fisheries and forestry) in developing countries. Quantifying the full extent of sector damage and losses is fundamental to better understand people’s vulnerabilities and risks and inform appropriate risk reduction measures and investments. The study demonstrates that natural hazards regularly impact heavily on agriculture and hamper the eradication of hunger and achievement of sustainable development


Foreword

As the frequency and severity of disasters triggered by natural hazards have continued to rise over the last three decades, so too has their economic cost. Worldwide, in the decade from 2003 to 2013, these disasters cost some USD 1.5 trillion in economic damage. In the last few years, according to the 2015 Report of the Secretary-General on the Implementation of the International Strategy for Disaster Reduction, “Economic losses [from natural hazard-induced disasters] have reached an average of USD 250 billion to USD 300 billion a year”.

Yet, we know comparatively little about the full impact of such disasters on agriculture and its subsectors (crops, livestock, fisheries and forestry). This study was thus undertaken by the Food and Agriculture Organization of the United Nations (FAO) to begin filling information gaps about the nature and magnitude of disaster impacts on the agriculture sector in developing countries.

The study shows that at a conservative estimate, 22 percent of the damage and losses caused by such disasters in developing countries between 2003 and 2013 fell on the agriculture sector – rising to 25 percent when just climate-related disasters are taken into account.

In many of the countries most vulnerable to natural hazard-induced disasters, agriculture is the main source of livelihoods and food security, and a key driver of economic growth. Of all natural hazards, floods, droughts and storms affect the agriculture sector the most, showing the severe impact of climate-related disasters on the sector. These disasters thus undermine efforts to eradicate hunger and food insecurity, and build sustainable, prosperous futures.

This year alone, small-scale farmers, fishers, pastoralists and forest- and tree-dependent people – from Myanmar to Guatemala and from Vanuatu to Malawi – have seen their livelihoods eroded or erased by cyclones, droughts, floods and earthquakes.

For FAO, enhancing the resilience of agriculture-based livelihoods in the face of disasters is at the core of our commitment to tackle hunger, food insecurity and extreme poverty worldwide.

In 2015, the international community has committed to two major agendas that recognize resilience as fundamental to their achievement: the Sustainable Development Goals and the Sendai Framework for Disaster Risk Reduction 2015–2030, while a Universal Climate Change Agreement is expected before the end of the year.

However, without accurate, up-to-date information on disaster impacts at the sector level, we cannot effectively measure our progress in meeting the targets set.

Sector-specific data on damage and losses are also essential for effective policy and practice. National strategies for disaster risk reduction and climate change adaptation that support resilience must address the types of disasters with the greatest impact on the agriculture sector. Ultimately, this will contribute to national efforts to achieve sustainable agricultural development, reduce hunger and poverty, and meet the targets set under relevant international commitments.

We hope that this study will ignite national, regional and global efforts to develop comprehensive data collection and monitoring systems, thereby informing effective policies and actions to build resilient livelihoods and help eradicate hunger, food insecurity and malnutrition.
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Executive Summary

Between 2003 and 2013, disasters triggered by natural hazards caused USD 1.5 trillion in economic damage1 worldwide. In developing countries alone, these disasters cost about USD 550 billion in estimated damage and affected 2 billion people2. Such disasters often undermine national economic growth and development goals, as well as agriculture sector growth and sustainable sector development. However, there is no clear understanding of the economic impact of disasters on the agriculture sector3.

To protect development investments in the agriculture sector and strengthen the sector’s resilience to disasters, a clear understanding is needed of the particular way the sector is affected by disasters. However, globally available statistics on damage or losses do not disaggregate the impact on individual sectors. This is largely because the data is not collected and reported in a systematic way by sector at the national or subnational levels. Thus, the full impact of disasters on the agriculture sector is not well understood. Disasters do not affect all people and sectors in the same way or to the same extent, and these differences have important policy implications.

Effective policy and practice requires sector-specific damage and loss data for the agriculture sector. National strategies on disaster risk reduction and climate change adaptation that support resilience and sustainable agricultural development must address the types of disasters with the greatest impact on the sector, such as climate-related disasters. Governments must design measures specific to the crop, livestock, fisheries and forestry subsectors, and be enabled to adopt more systematic strategies that counteract the impact of disasters on sector growth and development and thus national food security. Ultimately, this will contribute to national efforts to achieve sustainable agricultural development, reduce hunger and poverty, and meet the targets set under relevant international commitments.

The Food and Agriculture Organization of the United Nations (FAO) carried out the present study to help fill existing knowledge gaps about the nature and magnitude of disaster impacts triggered by natural hazards on the agriculture sector and subsectors (crops, livestock, fisheries and forestry) in developing countries. The study seeks to provide systematized data, analysis and information, while increasing awareness about the urgent need to enhance national and international commitment and budget allocations to risk reduction for the sector, including improving data collection and monitoring systems on sector-specific damage and losses.

The ultimate goal is to inform the implementation and monitoring of the three key international agendas of 2015, which recognize resilience as a fundamental ingredient for their achievement: the Sustainable Development Goals (SDGs), specifically Goal 2; the Sendai Framework for Disaster Risk Reduction 2015–2030; and the Universal Climate Change Agreement that is expected under the United Nations Framework Convention on Climate Change.

The breadth and scope of disaster impact on the agriculture sector

The study begins by presenting the breadth and scope of the impact of disasters triggered by natural hazards on the agriculture sector. Damage and losses to the agriculture sector caused by 78 disasters are presented based on needs assessments conducted in developing countries in Africa, Asia and the Pacific, and Latin America and the Caribbean between 2003 and 2013.

The findings reveal that disasters can cause considerable damage to physical agricultural assets such as standing crops, irrigation systems, livestock shelters and veterinary services, aquaculture equipment or hatcheries; post-production infrastructure such as facilities for storage, processing, marketing and transport, buildings and equipment of farm schools and cooperatives; as well as sector ministries and their departments. Losses are also high – for example, the decline in output from crop, livestock, fisheries and aquaculture, and forestry production – with considerable economic losses to farmers and often having a domino effect on the food value chain, agro-industries, imports and exports and sector growth.

The study found that in developing countries, the agriculture sector absorbs an average of 22 percent of the total damage and losses caused by disasters triggered by natural hazards. The remaining damage and losses are to other sectors, i.e. housing, health, education, transport and communication, electricity, water and sanitation, commerce, industry, tourism and the environment, among others. This rises to 25 percent when considering just climate-related disasters, such as droughts, floods, hurricanes, typhoons and cyclones4.

When considering just climate related disasters the agriculture sector absorbs 25% of the total damage and losses

The relationship between drought and agriculture is particularly important, as 84 percent of the damage and losses caused by droughts is to the agriculture sector, while the remaining impact is typically on sectors such as health and nutrition, energy, water and sanitation, among others5.

When examining the wider impact of disasters, the study shows that beyond production losses, medium- and large-scale disasters can have a significant impact across the food value chain, with negative consequences on trade flows of agricultural commodities, sector growth, food and non-food agro-industries, and ultimately national economies. For example, crop production losses caused by the 2010 floods in Pakistan directly affected cotton ginning, rice processing and flour and sugar milling, while cotton and rice imports surged. Agriculture absorbed 50 percent of the USD 10 billion in total damage and losses, and sector growth dropped from 3.5 percent to 0.2 percent between 2009 and 2010, as did national gross domestic product (GDP) from 2.8 percent to 1.6 percent between the same years.

At the same time, disaster impact on agriculture has a direct effect on livelihoods and food security. Disasters can cause unemployment and/or a decline in wages and therefore income among farmers and farm labourers. They lower the availability of food commodities in local markets, leading to food inflation. These pressures reduce households’ purchasing capacity, restrict access to food, deplete savings and can force the sale of vital productive assets and erode livelihoods. Ultimately, the quantity and quality of food consumption are reduced and food insecurity and malnutrition increase, particularly among the most vulnerable households. For instance, the 2010 floods in Pakistan affected 4.5 million workers, two-thirds of whom were employed in agriculture, and over 70 percent of farmers lost more than half of their expected income.

Over time, damage and losses to the agriculture sector accumulate as a result of recurring disasters, adding up in their sector economic impact and constraining agricultural growth and development. For example, the Philippines was affected by 75 disasters between 2006 and 2013, primarily floods and typhoons/tropical storms, causing USD 3.8 billion in damage and losses to the sector over eight years. This translates into an average of USD 477 million in economic losses to the agriculture sector every year, equivalent to about one-quarter of the total annual national budget allocated to the sector in 20146.

Analysis of ten years of data on production losses, changes in trade flows and agriculture sector growth

A statistical analysis using FAO agricultural databases helped to quantify crop and livestock production losses, as well as changes in trade flows and the performance of agriculture value added associated with 140 medium- and large-scale disasters (affecting at least 250 000 people) that occurred in 67 developing countries between 2003 and 20137.

The study shows that between 2003–2013, nearly USD 80 billion was lost as a result of declines in crop and livestock production after medium- to large-scale disasters in developing countries

The assessment found that approximately USD 80 billion was lost as a result of declines in crop and livestock production after these disasters.

This corresponds to 333 million tonnes of cereals, pulses, meat, milk and other commodities. These losses are equivalent to, on average, 7 percent of national per capita dietary energy supply (DES) after each disaster8. This is already significant at the national level, but is likely higher at subnational level, where losses in calories may increase household food insecurity unless relevant measures are taken to compensate and fill the gap in DES.

These findings are considered conservative as the analysis focused on medium- and large-scale disasters, and on selected agricultural commodities. Including the thousands of so-called “silent disasters” that mainly hit agriculture, as well as other small-scale disasters and additional crop, livestock, fisheries and aquaculture, and forestry commodities would likely increase the reported production losses.

The disasters analysed were closely correlated with rises in food imports and drops in food exports. Increases in imports amounted9, in relative terms, to 28 percent of their projected value, while decreases in exports represented about 6 percent of the projected value of exports. Higher import expenditures and lower export revenues can negatively affect the national balance of payment.

The analysis also revealed significant negative trends in agriculture value-added growth for 55 percent of the disasters considered10. After each disaster there is an average loss of 2.6 percent of national agricultural value-added growth11 in the countries affected, with a much more significant impact likely at subnational levels.

The impact of drought on agriculture in sub-Saharan Africa

An in-depth analysis was conducted on droughts in sub-Saharan Africa since 1980 to better understand trends and magnitude of drought impact and specific consequences in the region. This extensive analysis was prioritized owing to the high and increasing frequency of droughts in the region as a result of climate change, and the importance of the agriculture sector to economic growth and food security in the region. Agriculture contributes, on average, to 25 percent of GDP in sub-Saharan Africa, rising to 50 percent when the agribusiness sector is included. In addition, over 60 percent of the population lives in rural areas and the sector employs about 60 percent of the workforce12.

Between 1980 and 2014, over 363 million people in sub-Saharan Africa were affected by droughts. When considered by subregion, the results show that droughts affect more people in eastern Africa with 203 million people affected, followed by southern Africa with 86 million and western Africa with 74 million. Ethiopia and Kenya together accounted for 30 percent of the total number of people affected, with nearly 61 million and 48 million, respectively (see Annex 4).

The study found that sub-Saharan African countries suffered about USD 31 billion in crop and livestock production losses after the droughts that occurred between 1991 and 2013, with the highest losses – USD 19 billion – experienced in eastern Africa. In southern Africa, losses amounted to over USD 10 billion and USD 2.5 billion in western Africa13.

After the droughts that occurred between 1991 and 2011 in the region, food imports increased by USD 6 billion and exports of the same commodities fell by nearly USD 2 billion14. Sub-Saharan African countries lost an average of 3.5 percent of agriculture value-added growth after each drought – a figure that is likely to be more acute at the subnational level.

The impact of drought on agriculture in sub-Saharan Africa often has a major cascading effect on national economies. For example, in Kenya between 2008 and 2011 drought caused crop production losses as well as losses in the food processing industry, particularly grain milling and coffee and tea processing. During the same four-year period, the agriculture sector experienced damage and losses of almost USD 11 billion and sector growth fell to -5 percent in 2008 and -2.3 percent in 2009.

Need to improve information systems on disaster impact for the agriculture sector

In order to design well-informed risk reduction strategies and investments within the agriculture sector, several challenges must be addressed to improve the information systems and statistics available on the impact of disasters on the sector. This requires:

→ Addressing and overcoming the significant data gaps at the global, regional, national and subnational levels in order to gain a full understanding of the magnitude and diversity of disaster impact on agriculture, its subsectors and related natural resources and ecosystem services, and to better inform resilient and sustainable sectoral development planning, implementation and funding.

→ Improving global and regional databases and information systems based on national data. The methodology for assessing impact should be improved to better capture the full extent of disaster impact on agriculture, its subsectors, the food value chain, food security, the environment and natural resources associated with the sector, and national economies. This precision is critical for formulating well-tailored policies and investments in the sector.

→ Better recording and standardizing data collection and establishing regular monitoring and reporting at the country level, including at the subnational level. This also requires advising on and strengthening the capacity to do so, which is critical for disaster risk management and agriculture sector risk management.

→ Systematically using damage and loss information at the global and national levels to monitor and measure progress towards the resilience goals and targets of the SDGs, the Sendai Framework and the expected Universal Climate Change Agreement.

In order to meet these challenges and as part of the Organization’s commitment to resilience and the three global agendas, FAO will support efforts to improve monitoring and reporting of disaster impact on the agriculture sector by assisting Member Nations to collect and report relevant data. FAO will also improve the methodology applied to measuring, at the global level, the impact of disasters on the agriculture sector; for example, by enhancing statistical analysis and increasing the number of countries, disasters and commodities analysed.

Recommendations to strengthen the resilience of the agriculture sector

In order to reduce the impact of disasters on agriculture, especially in view of climate change and the increasing frequency and magnitude of climate-related disasters, it is necessary to ensure that:

→ Disaster risk reduction for resilience building becomes an essential component of all humanitarian and development funding for the agriculture sector15, as well as a priority for government and private sector investment in agriculture. This is particularly important in countries where disasters cause heavy losses to the sector and national economies.

→ Disaster risk reduction and management (a backbone of resilience) is systematically embedded into agriculture sector development plans and investments, particularly in disaster-prone countries where agriculture is an important source of livelihoods, food security and nutrition, as well as a key driver of economic growth.

→ Humanitarian aid to agriculture more consistently reflects the impact of disasters on the sector. Disaster risk reduction and management strategies should be integrated into post-disaster recovery efforts in the agriculture sector to ensure that investments made in disaster response and recovery also build resilience to future shocks.

→ National governments and the international community establish targets for financing disaster risk reduction in the agriculture sector in order to prevent and mitigate the significant impact of disasters.
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Introduction




〈 Data on disaster damage and losses in the agriculture sector are not systematically collected or reported



Background

Between 2003 and 2013, disasters caused by natural hazards caused USD 1.5 trillion in damages worldwide (Figure 1). In developing countries alone, estimated damages from these disasters amounted to about USD 550 billion and affected 2 billion people16. Such disasters undermine national economic growth and development goals, as well as the growth and sustainable development of the agriculture sector. Despite this, there is as of yet no clear understanding of the extent and nature of the economic impact of disasters on the agriculture sector and its subsectors. This study thus seeks to fill this critical information gap17.

Over the last three decades, there has been a rising trend in the occurrence of disasters worldwide and related economic damage (Figure 2). This is particularly noteworthy in relation to climatological events such as droughts, hydrological events like floods and meteorological events such as storms.
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The increase in weather-related events is of significant concern to the agriculture sector given the sector’s dependence on climate. As will be demonstrated throughout this report, these types of hazards pose the greatest threat to the sector. The urgent need to strengthen the resilience of food systems is clear given the increasing frequency and severity of climate-related disasters, coupled with the rising demand for food linked to population growth. This is particularly crucial in countries where disasters are frequent and where the agriculture sector contributes significantly to employment, poverty reduction and food security, as well as being a key driver of national economic growth.

A clear understanding of the particular way in which the agriculture sector is affected by disasters is crucial to protect development investments and strengthen the sector’s resilience to disasters. Yet, the economic impact of disasters on the agriculture sector is not known at the global or regional levels. Globally available statistics on damage or losses do not disaggregate the impact on individual sectors.

This is largely because the impact of disasters is not collected and reported in a systematic way by sector at the national or subnational levels. In the aftermath of disasters, many countries conduct needs assessments involving sectoral ministries in order to inform the humanitarian response. In some cases, assessments are conducted as a joint effort between governments and the international community, for example post-disaster needs assessments (PDNAs). Such assessments evaluate the impact of disasters across all relevant sectors; however, the assessment results and data collected are not systematically included in national disaster loss databases.

Needs assessments do not share a common method for assessing the impact of disasters. Some use livelihood or food economy approaches to assess the impact of a disaster on the agriculture sector, while others assess the economic impact or focus on the physical damage to crops and livestock. The varying forms of analysis applied produce a different perspective of the disaster impact on the sector. The end result is that the full consequences of disasters on the agriculture sector are not well understood at the global, regional, national or subnational levels.

Disasters do not affect all people and sectors in the same way, or to the same extent, and these differences have important policy implications. For example, as this study illustrates, specific types of hazards cause more agricultural losses than others, the agriculture subsectors are affected differently by disasters, and the nature of disaster impact on the sector differs by region and country. It is therefore necessary to understand the breadth and scope of disaster impact on agriculture and livelihoods, such as the extent to which disasters increase the level of food insecurity or arrest sector economic growth.

Disasters do not affect all people and sectors in the same way or to the same extent

Effective policy and practice requires sector-specific damage and loss data for the agriculture sector. National strategies for disaster risk reduction and climate change adaptation that support resilience and sustainable agricultural development must be informed by the particular nature of disaster impact on the sector, addressing hazards that cause the greatest losses such as climate-related disasters; designing measures specific to the crop, livestock, fisheries and aquaculture, and forestry subsectors; and adopting more systemic strategies that counteract the impact of disasters on sector growth and development and on national food security. Ultimately, this will support government efforts to achieve sustainable agricultural development, reduce hunger and poverty and meet their targets under relevant international commitments.

Purpose, approach and methods of the study

Specific objective and purpose of the study

The Food and Agriculture Organization of the United Nations (FAO) undertook this study with the specific objective of helping to fill the existing knowledge gap about the nature and magnitude of the impacts of disasters triggered by natural hazards on the agriculture sector and its subsectors (crops, livestock, fisheries and forestry) in developing countries. Through the study, FAO seeks to provide systematized data, analysis and information, as well as increase awareness about the urgent need to enhance national and international commitment and budget allocations to risk reduction for the sector, including improving data collection and monitoring systems for damage and losses to agriculture.

The ultimate goal of the study is to inform the implementation and monitoring of the three main international agendas to be adopted in 2015, which recognize resilience as fundamental to their achievement: (i) the Sustainable Development Goals (SDGs), specifically Goal 2; (ii) the Sendai Framework for Disaster Risk Reduction 2015–2030; and (iii) the Universal Climate Change Agreement that is expected under the United Nations Framework Convention on Climate Change, including the Warsaw International Mechanism for Loss and Damage associated with Climate Change Impacts (Loss and Damage Mechanism).

Ultimately, the study should inform the implementation and monitoring of the three main international agendas to be adopted in 2015, which recognize resilience as fundamental to their achievement

Concepts used to define the impact of disasters on the agriculture sector

For the purpose of this study, the impact of disasters on agriculture is considered in a holistic manner to capture damage and losses to the sector, the resulting wider economic impact, and the effect on livelihoods, food security and nutrition.

Damage and losses:

“Damage” refers to the total or partial destruction of physical assets and infrastructure in disaster-affected areas, expressed as replacement or repair costs. In the agriculture sector, damage is considered in relation to standing crops, irrigation systems, livestock shelters and veterinary services, aquaculture equipment or hatcheries, farm equipment and machinery, and post-production infrastructure such as storage, processing, marketing and transport facilities, among others.

“Losses” refer to the changes in economic flows arising from the disaster. In agriculture, losses may include, among others, the decline in output in crop, livestock, fisheries and aquaculture, and forestry production; increased costs of farm inputs such as fertilizers, seeds, livestock feed, veterinary care and other inputs; lower revenues and higher operational costs in the provision of services; and the unexpected expenditures to meet humanitarian and recovery needs in the sector18.

The wider impact on economy, food security and nutrition: The study also considers losses across the food value chain, and the consequent impact on agriculture value added or sector growth on trade flows and on national economic growth. The wider impact considers losses in food and non-food agro-industries that result from agricultural production losses. In addition, the resulting wider impacts on rural and agriculture-based livelihoods and food security are considered. For example, employment and income losses among farm labourers, reduced food supply, restricted access to food, reduced quantity and quality of food consumed, and increases in malnutrition among affected populations.


Key terminology specific to this report

The agriculture sector: this includes the crop, livestock, fisheries and forestry subsectors, and is so intended when used throughout the report unless otherwise specified.

Disasters: the analysis undertaken and presented throughout this report focused on disasters caused by natural hazards, i.e. droughts, floods, hurricanes, typhoons, cyclones, earthquakes, tsunamis and volcanic eruptions. Therefore, the term “disasters” in this report refers to these types of hazards, unless indicated otherwise.

Climate-related disasters: in this report, these refer specifically to droughts, floods, hurricanes, typhoons and cyclones.

Resilience: this is understood as the ability to prevent disasters and crises, and to anticipate, absorb, accommodate or recover from them in a timely, efficient and sustainable manner. This includes protecting, restoring and improving food and agricultural systems under threats that impact food security and nutrition, agriculture, and/or food safety and public health.



Approach and methods used in the study

Given the lack of globally available data on the economic impact of disasters on the agriculture sector in developing countries, the study combined several methods to fill the information gap. In particular, the study sought to shed some light on the nature and characteristics of disaster impact on agriculture and its subsectors, quantify losses, holistically assess the broader impact on the sector and report at a wider scale, covering developing countries. The following is a brief overview of the approach and methodology used.

Review and analysis of damage and losses to the agriculture sector caused by disasters over the past decade in developing countries: The analysis is based on a sample of 78 needs assessments undertaken in the aftermath of disasters19 that occurred between 2003 and 2013 in 48 countries in Africa, Asia and the Pacific, and Latin America and the Caribbean. (The list of countries and disasters analysed is provided in Annex 3.) The sample includes small-, medium- and large-scale disasters20, covering different types of natural hazards across all developing regions. As such, it is a representative sample that provides an evidence-based analysis of global trends. This method made it possible to identify the combined damage and losses that affect the sector, the share of damage and losses to agriculture compared with other affected sectors, the types of hazards that have had the most significant economic impact on agriculture and the differences in this impact across the agriculture subsectors.

Statistical analysis to quantify crop and livestock production losses observed after the occurrence of disasters over the past decade, as well as changes in trade flows and agriculture value-added growth: This was done to fill information gaps in statistics currently available at the global level. The statistical analysis covers 140 disasters that affected 250 000 people or more and that took place between 2003 and 2013 in Asia, Latin America and the Caribbean, the Near East and sub-Saharan Africa. (The list of countries analysed is provided in Annex 2.) The analysis used national and international statistics on disasters, production, imports and exports (trade flows), and agriculture value-added growth, based on data in FAOSTAT and the World Bank World Development Indicators. The findings represent a first effort to provide approximate figures on some of the key losses associated with disasters in the agriculture sector. The analysis prioritized developing countries and focused on a selected number of agricultural commodities. (A more detailed description of the methodology used is provided in Annex 5.)

The study covers 15 small island developing states including 11 in the Caribbean, 2 in Africa and 2 in Asia and the Pacific

In-depth review and analysis of specific disaster events, including drought in sub-Saharan Africa, based on a comprehensive set of data and information sources, to develop case material and present a holistic picture of disaster impact on the agriculture sector: The analysis of detailed data from many sources made it possible to develop case studies that demonstrate the wide impact that disasters have on the sector, including the impact of production losses across the value chain, on sector value-added growth, imports and exports, balance of payments and overall national economies, as well as on food security and nutrition.

Study outline

The findings of the study are presented in four sections, as outlined below.

Chapter I: The scope of disaster impact on agriculture

This chapter presents the breadth and scope of disaster impact on the agriculture sector. In particular, the chapter focuses on (i) key global trends related to damage and losses to the agriculture sector, based on a sample of 78 disaster events that occurred over the past decade (2003–2013) in developing countries; (ii) an analysis of disaster impact on the agricultural subsectors (crops, livestock, fisheries and forestry) and natural resources; and (iii) an analysis of the wider impact of disasters, for example across the agriculture value chain, on agro-industries, national economies and livelihoods, based on statistical analyses and in-depth case studies. The chapter also illustrates the cumulative damages and losses caused by recurring disasters in specific countries.

Chapter II: Quantifying production losses, changes in trade flows and sector growth after disasters over the past decade

This chapter focuses on a quantitative measurement of the losses associated with 140 disasters that occurred over the past decade in developing countries based on FAO’s statistical analysis. The findings of the analysis presented include: (i) quantification of the monetary value of crop and livestock production losses; (ii) observed changes in agricultural imports and exports; and (iii) trends in the performance of agriculture value-added growth. The results are presented for all developing regions and compared across regions and by type of hazard.

Chapter III: Drought in sub-Saharan Africa – an in-depth analysis of the impact on agriculture

Given the severe impact of drought on agriculture, this chapter is dedicated to an in-depth analysis of how droughts have affected sub-Saharan Africa from 1980 to 2013. The analysis looks at drought trends in terms of their geo-spatial and temporal distribution by subregion and decade, quantifying the crop and livestock production losses associated with droughts and illustrating the wider impact of droughts on the food value chain, trade flows, agriculture sector growth, national GDP and other national economic indicators, as well as on food security and nutrition.

Chapter IV: Core findings, conclusions and the way forward

The final chapter presents the core findings and main conclusions, including the implications of the study’s findings for disaster risk reduction and management as well as development planning in agriculture. The chapter also provides recommendations to support global, regional and national efforts to strengthen the resilience of the agriculture sector and livelihoods.
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Chapter I

The scope of disaster impact on agriculture




〈 The impact of different types of hazards on agriculture subsectors varies substantially, which requires context-specific disaster risk reduction and management



This chapter presents the breadth and scope of disaster impact on the agriculture sector. Key global trends for damage and losses to the agriculture sector are presented, followed by a discussion of the nature of disaster impact on agriculture subsectors (crops, livestock, fisheries and forestry) and natural resources, with trends in damage and losses for each. The wider impact of disasters is then presented across the value chain, on agro-industries, national economies, livelihoods and food security, as well as the cumulative damage and losses caused by recurring disasters.

1.1 Global trends in damage and losses to the agriculture sector

Overall damage and losses to agriculture

FAO analysed the damage and losses to the agriculture sector caused by 78 disaster events that occurred between 2003 and 2013 in developing countries in Africa, Asia and the Pacific, and Latin America and the Caribbean. These included small-, medium- and large-scale disasters, 13 of which occurred in Africa, 27 in Asia and the Pacific, 37 in Latin America and the Caribbean, and one in Eastern Europe. (See Annex 3 for a full list of the countries and disasters analysed.)

The data analysed is based on information reported in needs assessments, which are typically undertaken in the immediate aftermath of disasters as a collaborative effort between governments and the international community to assess the impact of a disaster on all major affected sectors21. The study calculated the damage and losses to the agriculture sector as reported in these needs assessments22. In the assessments, damage refers to the total or partial destruction of physical assets and infrastructure in the affected areas in terms of their monetary value expressed as replacement costs. Losses refer to the changes in economic flows arising from the disaster and that continue until economic recovery is achieved23.

Together, the 78 disasters cost USD 30 billion in damage and losses to agriculture and its subsectors, out of a total of USD 140 billion in combined damage and losses across all sectors. The attached map shows the ten disasters causing the greatest damage and losses to the agriculture sector out of the 78 reviewed between 2003 and 2013.

Together, the 78 disasters cost USD 30 billion in damage and losses to the agriculture sector

Disasters have an impact across a range of sectors depending on their magnitude, geographic location and other characteristics. The reviewed needs assessments typically evaluated the damage and losses to productive sectors such as agriculture, livelihoods, commerce and industry, commerce and trade, and tourism; to social sectors such as housing, education, health, culture and nutrition; and to infrastructure such as water and sanitation, energy and electricity, transport and telecommunications24.

The damage and losses calculated for the agriculture sector were analysed in relation to the damage and losses to all sectors combined, expressed in terms of the percentage share of the total. The findings indicate that in terms of direct physical damage alone, roughly 14 percent was to the agriculture sector while the remaining damage was to other sectors.

This direct damage to agriculture typically includes the partial or total destruction of vital agricultural infrastructure and assets, including standing crops; farm tools and equipment; irrigation systems; livestock shelters and veterinary services; fishing boats and equipment; landing sites; aquaculture equipment and hatcheries; post-production infrastructure such as storage, processing, marketing and transport facilities; buildings and equipment of farm schools and cooperatives, and sector ministries and their departments, among others.

Of all the indirect losses these disasters caused, nearly 30 percent was to the agriculture sector alone. In other words, the greatest economic impact of disasters to the agriculture sector stems from losses, while the physical damage is comparatively smaller given the relatively lower monetary value of agricultural assets when compared with infrastructure such as housing or roads. The losses to the agriculture sector may include a decline in output in crop, livestock, fisheries and aquaculture, and forestry production; increased cost of production from higher outlays on farm inputs such as fertilizers, seeds, livestock feed and veterinary care, among others; lower revenues and higher operational costs in the provision of services; and unexpected expenditures to meet humanitarian and recovery needs in the sector.

When damage and losses are combined, the agriculture sector absorbs an average of 22 percent of the total impact of natural hazards – a figure much higher than previously reported25. The remaining damage and losses are to other sectors such as housing, health, education, transport and communication, electricity, water and sanitation, commerce, industry, tourism, and the environment, among others.

When considering only climate-related disasters – such as floods, droughts, hurricanes, typhoons and cyclones (excluding geological hazards such as earthquakes, tsunamis and volcanic eruptions) – the percentage share of the total damage and losses affecting agriculture rises. Twenty-five percent of the economic impact caused by climate-related disasters falls on the agriculture sector.
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However, the percentage share of damage and losses to the agriculture sector varies significantly among the disasters analysed, influenced by the type of disaster, their magnitude or specific geographic location (rural versus urban), among other factors. For example, in Kenya, 85 percent of all damage and losses caused by drought between 2008 and 2011 were to the agriculture sector. In Pakistan, the sector suffered roughly 50 percent of the total economic impact of the 2010 floods, while tropical storm O3B which struck Yemen in 2008 inflicted 63 percent of its impact on the agriculture sector, and the Indonesian tsunami in 2004 almost 20 percent.

The data was analysed by type of disaster to determine which caused the greatest damage and losses to agriculture, expressed as the percentage share of total damage and losses to all sectors combined. As illustrated in Figure 3, the findings show that of all natural hazards, the relationship between drought and agriculture is particularly important as 84 percent of the damage and losses caused by droughts is to agriculture, while the remaining impact is typically to sectors such as health and nutrition, energy, water and sanitation, among others. This figure is an estimate based on three needs assessments available on droughts – in Djibouti (2008–2011), Kenya (2008–2011) and Uganda (2010–2011). Given the significant impact of drought on agriculture, and the limited data available, Chapter III presents an in-depth analysis of drought in sub-Saharan Africa, showing strong evidence that supports this estimate. Hurricanes, cyclones, typhoons and floods also have a considerable impact on the agriculture sector, while geological disasters have a comparatively lower economic impact. These findings reveal that a significant proportion of the overall economic impact of disasters falls on the agriculture sector when compared with the total impact on all sectors combined. This is especially true in the case of climate-related disasters, particularly droughts. Yet, there are strong indications that damage and losses to agriculture are considerably higher than reported. For example, the data does not include the damage and losses to agriculture-based small and medium enterprises or on-farm unemployment and the consequent income loss caused by disasters. Such data is typically grouped under a separate “livelihoods” sector in the assessments analysed.
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In addition, disaster impact on subsectors such as fisheries and forestry is not always reported in the assessments26. More systematic assessments and analyses of disaster impact across sectors are needed to provide guidance for the mainstreaming of disaster risk reduction into development policies and strategies. The large share of drought impact absorbed by agriculture, for example, called for the development of national drought management policies in affected countries.

Regular assessment of damage and losses caused by drought would provide invaluable support to policy-makers for the mainstreaming of drought management principles and actions into agricultural development plans.

Disasters that have a significant impact on agriculture will typically slow down sector growth, as well as national GDP in countries where the sector drives economic growth. Yet these losses are not usually calculated in assessments and are therefore not reflected in the data reported above. Finally, the findings do not reflect losses in agro-industries that result directly from agricultural production losses, such as in the food processing and textile industries which directly depend on agricultural inputs27. Section 1.3 provides an overview of the wider impact of disasters on agriculture, based on other sources of data and information.

1.2 Impact of disasters on the agriculture subsectors and natural resources

Impact of disasters on crops, livestock, fisheries and forestry

A closer analysis was undertaken of the damage and losses caused by the 78 disasters, with respect to each subsector: crops, livestock, fisheries and forestry28. The findings show that within the agriculture sector, the crop subsector absorbs over 42 percent of the total damage and losses caused by disasters, while the livestock subsector sustains nearly 34 percent of the total economic impact within agriculture29.

Within the agriculture sector, the crop subsector absorbs over 42 percent of the total damage and losses caused by disasters, while the livestock subsector sustains nearly 36 percent

Fisheries absorb about 5.5 percent and forestry roughly 2.3 percent of the impact. However, the impact of natural hazards on these two subsectors was not always reported in the assessments analysed, so these findings likely underestimate the actual economic impact of disasters on fisheries and forestry.

At the same time, different types of disasters have a differentiated impact on each subsector, as illustrated in Figure 4, depending on their exposure and vulnerability or their relative importance to national or local economies and livelihoods. For example, crops tend to be most affected by floods and storms; together they account for an estimated 93 percent of the economic impact on the subsector. Livestock is overwhelmingly affected by droughts, causing nearly 86 percent of all damage and losses to the subsector.

One study found that nine major droughts in selected African countries between 1981 and 2000 resulted in average livestock loss of 40 percent, with a range of 22–90 percent30. In Kenya, the livestock subsector was most severely affected during the 2008–2011 drought, which caused USD 9 billion in damage and losses during this period. The drought depleted pastures and water, especially in the arid and semi-arid land areas, resulting in the deterioration of livestock body condition and reduced immunity. This triggered massive migration of livestock to other regions with better water sources, and the congregation of migrating herds led to increased and widespread disease outbreaks in most parts of Kenya. Livestock mortality from starvation and disease affected 9 percent of livestock, while disease incidence reached more than 40 percent of herds in the affected districts.

This has changed livestock composition and usage, and depressed livestock productivity. Livestock migration and reduced productivity caused food insecurity, loss of earnings, separation of families, school dropouts, environmental degradation and resource-based conflicts. In addition, high food prices deteriorated the purchasing capacity of households and the terms of trade for pastoralists (50–60 percent below the five-year average). In arid and semi-arid land districts, pastoralists reported critical rates of acute malnutrition in children (global acute malnutrition >20 percent), falling within the World Health Organization emergency threshold. In 2011, some 3.7 million people were food insecure – 1.8 million in marginal agricultural areas and 1.9 million in pastoral areas.

The fisheries subsector is most affected by tsunamis and storms such as hurricanes and cyclones, while most of the economic impact to forestry is caused by floods and storms

The fisheries subsector is most affected by tsunamis and storms such as hurricanes and cyclones, while most of the economic impact to forestry is caused by floods and storms (excluding wild fires). Of the 78 disasters reviewed, the 2004 tsunami affecting India and Indonesia had the greatest economic impact on fisheries, causing over USD 500 million in damage and losses to the subsector in each country. Fisheries also tend to suffer more in small island developing states. In the Maldives, 70 percent of the economic impact of the 2004 tsunami in the agriculture sector was to fisheries, which had an enormous impact on livelihoods and the national economy31. The subsector (fisheries and fish processing) contributed over 9 percent to national GDP in 2004 and was the second major source of foreign exchange after tourism. One-third of the annual catch is typically consumed domestically, while fish accounted for almost half of the country’s exports. The sector employed 11 percent of the labour force and about 20 percent of the total population relies on fisheries as their main income-earning activity. Fisheries infrastructure and assets were destroyed or damaged, including fishery island harbours and safe anchorage, boat sheds, fishing vessels, cottage and commercial fish processors and other assets. Within the fisheries subsector, pole and line tuna harvesting and small-scale fish processing were most affected by the tsunami.
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In the case of forestry, biomass fires have a significant impact, burning annually between 3 and 4.5 million km2 globally – an area equivalent to India and Pakistan combined – with negative consequences for the multiple services that forests provide to local ecosystems and the natural capital on which agriculture depends. Cyclone Nargis which struck Myanmar in 2008 caused almost USD 55 million in damage and losses to the forestry subsector. The cyclone also impacted other subsectors. About 2.4 million people were affected, mainly in the country’s Ayeyarwady River Delta where 50–60 percent of families are engaged in agriculture and between 20 and 30 percent are landless, relying on fishing and agricultural labour. The cyclone affected paddy crops and plantation crops, and caused the loss of 50 percent of buffaloes and 20 percent of cattle in the worst-affected townships. Over half of small rice mills and two-thirds of larger rice mills in the affected areas were damaged. Commercial intensive aquaculture was affected by the damage to fisheries infrastructure, while heavy damage to both onshore production facilities and fishing boats affected the production of dried fish and shrimp, and fish paste. As a result, the cyclone had a critical impact on livelihoods, employment and income, particularly in the informal sector, such as seasonal jobs in agriculture, community works, small-scale fishing, rice mills, fish processing, salt production, wood cutting, and other resource-based economic activities.

Cyclone Nargis, which struck Myanmar in 2008, had the greatest economic impact on forestry of all the agriculture subsectors

Smallholder farmers lost income-earning opportunities, as did those involved in small-scale inshore and offshore fishing, landless poor dependent on wage labour in agriculture and skilled workers previously employed in a wide range of small and medium manufacturing and processing enterprises.

〈 These findings show how the agriculture subsectors can be affected differently by disasters. Understanding these differences is critical to the formulation of policy and practices at national, subnational and community levels. Measures to strengthen the resilience of marine fisheries, for example, need to consider tsunamis and storms which tend to cause the greatest impact, whereas inland fisheries must consider the impact of floods and droughts. Wild fires and drought (often combined) are important hazards affecting forestry, which require special attention in risk reduction policies and planning.

Furthermore, disaggregated subsectoral data on disaster impact is needed to support the implementation of innovative risk management tools, such as weather risk insurance schemes for agriculture and rural livelihoods. Systematic and coherent data availability will facilitate the design of insurance schemes which would help to further diversify risk mitigation strategies.

Another consideration is the potential contribution that the subsectors can make in post-disaster situations, depending on the relative impact on each. For instance, capture fisheries can be restored relatively quickly after a disaster (provided that no serious damage has been caused to the aquatic environment) and may be able to provide alternative livelihoods to affected populations during the recovery phase. Assessments of disaster impact on each of the subsectors will vary at country and subnational levels, and investments to reduce risk and build resilience in these subsectors should be informed by the particular nature of disaster impact on that subsector.

Yet, forestry and fisheries tend to be under-reported in needs assessments and the impact of disasters on these must be better assessed and understood.

The direct damage and indirect losses of floods to the subsectors is illustrated in more detail in the case study on the 2007 floods in the Tabasco region of Mexico.
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Impact of disasters on natural resources and ecosystem services

Disasters also damage or destroy natural resources and ecosystem services that sustain agriculture. Land, water and biological diversity form the natural resource base of agriculture, essential to rural livelihoods and sustainable agricultural development. For example, forests and tree-based agricultural systems contribute to the livelihoods of an estimated 1 billion people globally32. Wild foods are important for food security and nutrition, while trees and forests are vital in the provision of ecosystem services to agriculture. Marine, coastal and inland areas also support a rich assortment of aquatic biodiversity. The planet already faces multiple pressures, including on fragile soils, water supplies, competing demands for land, overfishing and other pressures, and the impact of disasters further erodes this vital resource base for agriculture and livelihoods.

Disasters contribute to ecosystem degradation and loss, including increased soil erosion, declining rangeland quality, salinization of soils, deforestation and biodiversity loss. Increasing environmental degradation reduces the availability of goods and services to local communities, shrinks economic opportunities and livelihood options, and ultimately contributes to greater food insecurity and hunger. It further drives increasing numbers of people to use marginal lands and fragile environments33.

Yet, the impact of disasters on natural resources and the environment is not always evaluated in needs assessments and remains a largely under-assessed sector, in terms of direct and indirect economic losses. However, some trends can be observed from the 78 disasters reviewed, which show that 43 of these disasters affected natural resources and the environment, causing over USD 2.3 billion in damage and losses34.

Of the 78 disasters covered in PDNAs, 43 caused a total of over USD 2.3 billion in damage and losses to natural resources and the environment

In 2007, Hurricane Felix in Nicaragua caused a total of USD 552 million in damage and losses to natural resources and the environment, in addition to USD 57 million in damage and losses to the agriculture sector. Tropical Storm Agatha and the volcanic eruption of Pacaya in 2010 in Guatemala also had a considerable impact on the sector, causing USD 260 million in damage and losses.

〈 At the same time, the deforestation caused by disasters and their degradation of land, catchments and watersheds, depletion of reefs and coastal ecosystems such as corals and mangroves, reduce nature’s defense capacity against future hazards35. Forests serve as shelterbelts and windbreaks, and protect against landslides, floods and avalanches36. Trees stabilize riverbanks and mitigate soil erosion, while woodlots provide fuel wood, timber and fodder. Forests are estimated to save between USD 2 billion and USD 3.5 billion per year equivalent in disaster damage restoration of key forest ecosystems37.

1.3 Wider and cumulative impact of disasters

Assessments of the impact of disasters on the agriculture sector apply different approaches and methodologies. Some focus on the economic impact, such as the needs assessments reviewed in the previous sections which evaluate damage and losses. However, these do not assess the cascading and wider impact that disasters have on the food value chain, agro-industries and sector growth, or capture the implications for livelihoods and food security. Some assessments do follow a livelihoods approach or focus on food security38. These and other types of assessments represent different analytical lenses through which we can measure impact, yielding different results. The approaches and findings they produce are complementary; together they present a holistic picture of disaster impact on agriculture and its broader consequences.
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Figure 5 summarizes the wider impact of disasters on the agriculture sector as a whole and its potential consequences, grouped into five core categories:

→ Direct physical damage

→ Losses across the food value chain (backward-forward linkages)

→ Losses to manufacturing (agro-industries)

→ Consequent macro-economic impact

→ Impact on livelihoods, food security and nutrition

→ Effect on sustainable development

This section presents an overview of the broader impact based on case studies.

The physical damage caused by disasters has a direct impact on agricultural production with negative consequences along the food value chain, including backward linkages – disrupting the flow of agricultural inputs such as seeds and fertilizers – and forward linkages with processing and distribution, markets and retailers. Disasters can destroy the infrastructure of input suppliers and post-harvest facilities. They can interrupt food supply, market access and trade. In medium- and large-scale disasters, high production losses can lead to increases in imports of food and agricultural commodities to compensate for lost production and meet domestic demand, increasing public expenditure. They can also reduce exports and revenues, with negative consequences for the balance of payment. When post-disaster production losses are significant and in countries where the sector makes an important contribution to economic growth, agriculture value-added or sector growth falls, as does national GDP.

Disasters cause direct and indirect losses – with serious repercussions on future harvests, agriculture-related manufacturing and industrial outputs

In addition, the agriculture sector supplies vital resources to industry and stimulates the growth of some manufacturing subsectors. Therefore, agricultural production losses can reduce manufacturing/industrial output in sectors that depend on agriculture and raw materials. Agro-industries such as food processing are particularly vulnerable. In some cases, non-food agro-industries, such as the textile industry, can also be negatively affected by production losses. Such agro-industries (both food and non-food) will suffer from losses in production as well, with similar consequences for domestic supplies, exports, national revenues and ultimately manufacturing value added. The inter-dependence between agriculture and industry is important to the economies of least developed countries where agro-industrial sectors account for two-thirds of the manufacturing output. The share of agro-industrial sectors in total manufacturing value added is 70 percent in United Republic of Tanzania, 51 percent in Ethiopia, 35 percent in Kenya, 29 percent in Mexico and 20 percent in India39.

〈 At the same time, disasters directly impact on agricultural livelihoods, food security and nutrition. Disasters can cause unemployment and/or a decline in wages and therefore income among farmers and farm labourers, and lower the availability of food commodities in local markets which typically produces food inflation. Such pressures reduce the purchasing capacity of households, restrict access to food, deplete savings, force the sale of vital productive assets, increase indebtedness and erode livelihoods.

Ultimately, the quantity and quality of food consumption is reduced, and food insecurity and malnutrition increases, particularly among the most vulnerable households. This impact is most felt at the local and household levels in disaster-affected areas.

The extent to which disasters erode livelihoods, produce food insecurity, cause disruptions along the food value chain, reduce manufacturing output and lower sector growth and national GDP varies depending on numerous factors beyond the study’s scope.

Such factors include the nature, location and scale of the disaster; its timing in relation to the agricultural calendar; the size and composition of the agriculture sector; its relative importance to employment, income, manufacturing and national GDP; the vulnerability of the sector and affected populations to shocks; and the emergency policies or measures introduced by governments to mitigate the impact of disasters.

In sub-Saharan Africa, for example, droughts cause significant damage and losses to agriculture. In Uganda, the 2005–2007 drought and 2010–2011 rainfall deficits had far-reaching impacts on the national economy, causing production losses especially for the livestock subsector, reducing exports, affecting agro-industries and slowing the GDP growth rate. (See Section 3.2 for further detail on the effects of drought in Uganda.)

The following case study on floods in Pakistan is another example of how and to what extent the impact of disasters on agricultural production has a carry-over effect on the economy and food security.
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In many countries, disasters are frequent events that over time incur a high economic cost in total damage and losses, as well as in repeated investments in recovery by governments and the international community. A significant number of developing countries experience recurring disasters. Over the last decade, more than one-third of all developing countries have been affected by at least three medium- and large-scale disasters. The most affected countries were Ethiopia, which faced six reported droughts40, and India with six reported floods41. The cumulative impact of several disasters on the agriculture sector is illustrated by the examples from the Philippines, Pakistan and Mexico.

Over the last decade, more than one-third of all developing countries have been affected by at least three medium- and large-scale disasters

〈 This chapter illustrates the wider and complex nature of disaster impact on the agriculture sector, the severity of resulting damage and losses, and the high cumulative costs arising from frequent disasters in some countries. Chapter III provides additional examples of the wider impact of drought in the Horn of Africa (Djibouti, Kenya and Uganda) and southern Africa (South Africa and Zimbabwe). The agriculture sector’s actual vulnerability to such shocks varies between countries. It is therefore critical to better understand these differences in terms of the broader impact of disasters on the sector. An important element in the findings of the study is the limited information available on the impact of disasters across the agricultural value chain and its consequences on agro-industries, sector growth, agricultural development and national economies.

The study revealed the limited information available on the impact of disasters across the agricultural value chain and its effect on agro-industries, sector growth and development and national economies

One important element not typically considered in the analysis of disaster impact on the agriculture sector is the consequences on other sectors that are closely linked and depend on agriculture, such as food and non-food agro-industries. This needs to be better assessed and understood given that they account for the bulk of manufacturing output in many less-developed countries. Understanding the full ramifications of disasters is essential for countries to formulate well-designed and tailored strategies that can effectively buffer or mitigate the high cost to national economic growth.

〈 The examples in this chapter highlight the need to adopt systemic risk reduction measures within the agriculture sector and its subsectors, as well as across interdependent sectors. In particular, disaster risk reduction principles and measures need to be embedded in national development plans for the agriculture sector. Similarly, longer-term and sector-specific strategies should guide post-disaster recovery efforts in agriculture in order to strengthen resilience and avoid recreating vulnerabilities and risks. This is particularly crucial in countries where the agriculture sector is repeatedly affected by recurring disasters.

To measure at the aggregate global level the extent to which disasters have a wider impact, a statistical analysis was done of 140 disasters in 67 developing countries to determine how disasters are associated with changes in trade flows (imports and exports), and with the performance of agriculture value added (percent of GDP). The findings are presented in the next chapter.
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Chapter II

Quantifying production losses, changes in trade flows and sector growth after disasters over the past decade




〈 Data on damage and losses in the agriculture sector are not systematically collected or reported worldwide. This chapter is an attempt to quantify crop and livestock production losses associated with disasters over the past decade in developing countries



〈 One of the most direct impacts of disasters on agriculture is reduced agricultural production and productivity. This causes direct economic losses to farmers, which cascades across the value chain, affecting overall sectoral and economic growth. Several studies and needs assessments quantify the impact of disasters on agricultural production at the country level, often using primary data on damage to crops. Others demonstrate that disasters negatively affect imports and exports of agricultural commodities, and agriculture value added42. However, the full extent of disaster impact on agricultural production, trade and value added at the regional and global levels is not available or is very limited in scope. This is mainly due to the fact that primary data on damage and losses to agriculture is not being systematically reported at the country level or collected worldwide43.

FAO has sought to fill this gap by quantifying changes in agricultural production and economic flows associated with disasters. A statistical analysis was performed to quantify: (i) crop and livestock production losses; (ii) changes in trade flows; and (iii) reduced sector growth. The analysis covered 140 medium- and large-scale disasters (affecting at least 250 000 people) that occurred between 2003 and 2013 in 67 developing countries in Asia44, Latin America and the Caribbean, the Near East45 and sub-Saharan Africa. (Annex 2 provides a list of countries considered in this analysis.)

The statistical analysis covered 140 medium- and large-scale disasters that affected 67 developing countries

The following method was applied:

→ Calculating production losses: crop and livestock production losses (in terms of cereals, pulses, key livestock commodities46 and other commodities47) were calculated as decreases in yields (for crops) and production quantities (for livestock commodities) after the disasters compared with linear trend (1980–2013) projections.

→ Calculating changes in trade flows: changes in the performance of imports were calculated as increases in the value of imports in the year of and year following a disaster compared with linear trend (1980–2011) projections. Changes in exports were calculated as decreases in the value of exports in the year of and year following a disaster compared with the linear trend48. The analysis focused on cereals, pulses, fresh milk and meat.

→ Calculating changes in agriculture value added: the analysis compared decreases in the rate of agriculture value-added growth during the year when disasters occurred and the subsequent year with the linear trend (2003–2013) projections.

Annex 5 provides further details on the methodology used. The findings are presented according to different perspectives, including the distribution of losses by geographic region, by type of disaster and by type of commodity.

2.1 Crop and livestock production losses after disasters over the past decade

Quantifying crop and livestock production losses

An analysis of crop and livestock production trends reveals significant losses associated with the medium- and large-scale disasters reviewed. The 67 countries analysed together faced a total of USD 80 billion in crop and livestock production losses after the 140 medium- to large-scale disasters assessed between 2003 and 2013, or an average of USD 7.3 billion per year. These losses were suffered by countries that derive a substantial share of GDP from the agriculture sector (an average of 21 percent between 2003 and 2013), and where agriculture contributes an average of 30 percent of total employment.

The 67 countries analysed together faced a total of USD 80 billion in crop and livestock production losses

Most crop and livestock production losses occurred after floods and droughts, which together account for 83 percent of total losses. This provides further evidence that climate-related disasters have a considerable impact on agriculture, as presented in Chapter I. Addressing the underlying risks associated with droughts and floods in developing countries is therefore crucial to strengthen the resilience of agriculture and protect associated livelihoods from shocks.

The regional distribution of losses provides additional insights as to the extent of production losses associated with disasters on a geographic basis and in relation to the main types of disasters. While absolute losses are important to understand the overall reduction in crop and livestock production, meaningful cross-regional comparison is possible only in relative terms when considering losses in relation to the overall size and value of agricultural production in each region.

Floods and droughts account for 83% of total crop and livestock production losses, showing the severe impact of climate-related disasters on the agriculture sector

In Asia, for example, production losses amounted to roughly USD 48 billion, corresponding to about 60 percent of total losses in all developing regions. The most significant losses in Asia were experienced after floods, which are associated with 77 percent of the region’s losses. Although Asia suffered the largest absolute amount of production losses, it was the least affected region when losses are placed in relation to the projected value of production49 (Figure 6). When considered at country level, the findings show that India was the most affected by crop and livestock production losses after repeated floods between 2004 and 2013. Other particularly affected Asian countries include the Philippines (e.g. 2012 Bopha and 2013 Haiyan Typhoons), Pakistan (e.g. 2010 floods), Cambodia (e.g. 2005 drought) and Thailand (e.g. 2008 drought).

In Africa, absolute losses amounted to more than USD 14 billion, corresponding to about 6 percent of the projected value of production – more than double that of Asia. Losses in Africa are primarily felt after droughts, when 90 percent of the region’s losses occurred. Sharp declines in yields are observed in most countries during droughts, likely leading to losses in output and revenues. Such losses pose a serious challenge to food availability, rural livelihoods and the overall economy, particularly given the significant contribution of agriculture to food security and the economies of sub-Saharan Africa (see Chapter III for a comprehensive analysis of drought impact in sub-Saharan Africa).

Latin American and Caribbean countries experienced about USD 11 billion in production losses, mainly after floods (55 percent of total losses in the region) and to a lesser degree after droughts and storms. In relative terms, regional losses corresponded to 3 percent of the projected value of production – lower than Africa but higher than Asia. The most affected country, also due to the large size of its agricultural production, was Brazil, which suffered major losses after the 2009 floods in the northeast. Other countries significantly affected included Colombia, after floods in 2007, 2010 and 2011; Mexico, following Hurricane Emily in 2005, the 2007 floods (Tabasco) and the 2011 drought; and Paraguay, after the 2011–2012 drought.

Only three major disasters occurred in the Near East during the period, causing USD 7 billion in production losses in the affected countries. These losses amounted to 7 percent of the projected value of production, making the Near East countries the most affected in relative terms. Most losses occurred after the 2008 drought in Syria.

Quantifying losses in calories

The total production losses reported above correspond to 333 million tonnes of cereals, pulses, meat, milk and other commodities50. The most affected commodities were cereals, which account for more than one-third of total losses. Such significant losses in cereal production raise concerns about the consequences for food security in developing countries, which account for more than 60 percent of world cereal consumption and derive more than half of their dietary energy supply (DES) from cereals, roots and tubers51.

The most affected commodities were cereals, which account for more than one-third of total losses

In order to provide a measure of the amount of calories lost after disasters, losses were converted from physical quantities into calories using regional food composition tables. DES, which estimates the per capita amount of energy in food available for human consumption, expressed in kcal per capita per day, was used as a basis for comparison. Based on these figures, losses after each disaster correspond, on average, to nearly 7 percent of per capita DES in the countries analysed. This figure (calculated at national level) indicates the share of loss expressed in calories that was no longer available from domestic production for human consumption, with possible negative impacts on national or subnational food security.

While the findings presented above provide an estimation of the potential impact of disasters on food availability, it should be noted that crop and livestock losses do not necessarily translate into an equivalent loss of per capita energy supply. As illustrated later in this section, production shortfalls are usually compensated by an increase in commercial imports and food aid; therefore, the overall impact on DES after disasters may be lower. The presence of stocks and/or the increase in supply of non-affected commodities can play an important role in compensating energy supply losses resulting from declines in production.

Quantifying losses by agricultural commodity group

The 333 million tonnes of crop and livestock commodities lost after disasters were converted into monetary value and analysed by region in order to better understand the regional distribution of losses by commodity group (Figure 7). The analysis shows that there are largely differing declines in production per commodity group and region.
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Figure 7 shows for instance that cereals (especially maize, millet, sorghum and wheat) are the most affected crops in Africa, corresponding to about 50 percent of total production losses in the region. Latin American and Caribbean countries mainly experienced losses in cash crops such as coffee, sugar cane and tropical fruits, as well as staple crops like cassava and potatoes. Cereals, especially rice, maize and wheat, were the most affected commodities in Asia, followed by livestock and tropical fruits, particularly bananas and mangoes, and cassava. Near East countries experienced the majority of losses to cash crops.

Cereals correspond to about 50% of crop losses in Africa

In some cases, post-disaster falls in cereal production occurred in countries that face food security challenges and derive high shares of food energy intake from cereals. In Ethiopia, for example, maize yields dropped by 26 percent following the 2003 drought. Major cereal producers and exporters have also suffered significant losses from disasters. India alone accounted for more than one-third of total cereal losses in all the analysed countries. Cash crop production also declined in top exporting countries in Latin America. In Brazil, coffee yields declined by up to 10 percent after the 2007 drought, impacting international prices52.

The analysis shows that significant declines in crop and livestock production are associated with disasters in developing countries. Yet, the reported figures are likely to be underestimated as the analysis focused on medium- and large-scale disasters and on a selected number of commodities. It is likely that losses also occurred in other commodities.
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In addition, the findings show that losses differ in terms of affected commodity groups and type of disaster across regions and countries. Such differences should be taken into consideration in development plans for the agriculture sector for integrating measures and targets that reduce risks and improve the resilience of the sector. For this reason, the collection, systematic reporting and in-depth analysis of data on the impact of disasters on agriculture are essential to support context-specific planning for risk reduction and should become a central priority of national governments and the international community.

Disaster risk reduction measures should pay specific attention to crops that contribute most to food security and nutrition

In Africa, for example, the sharp decline in key staple cereal crops such as maize, millet and sorghum after disasters (especially drought) represents a major challenge for food security and nutrition. Disaster risk reduction measures should consider the types of crops most affected in each region and country, with specific attention to crops that provide the largest contribution to food security and nutrition, as well as to rural livelihoods.

Disaggregated data on the impact of disasters on agricultural commodities is needed to support decision-makers and relevant stakeholders in selecting appropriate crop varieties and other farming practices and agricultural technologies that build resilience.

2.2 Changes in agricultural trade flows after disasters

Declines in agricultural production after disasters can trigger changes in agricultural trade flows, which in turn can increase import expenditures and reduce export revenues. Section 1.3 presented the wider impact of disasters on macro-economic flows, including on agricultural trade. A broader analysis was conducted of 116 disasters affecting 59 developing countries between 2003 and 2011 to determine the extent to which changes in agricultural imports and exports are associated with disasters in developing regions53.

The findings reveal that food imports increased by USD 33 billion following disasters over the period considered, corresponding to 28 percent of the projected value of imports54. Imports include both commercial food imports and food aid shipments.

Figure 8 shows the rise in agricultural commodity imports by region. Together, Asian and Latin American and Caribbean countries account for a large majority of increases in imports associated with disasters. Such a tendency may be considered an indirect effect of losses to domestic production and consequent rise in demand for imported food. In the case of Africa, however, the findings show that increases in agricultural imports after disasters are proportionally lower than losses in domestic production. In the United Republic of Tanzania, while cereal production losses amounted to about 850 000 tonnes following the 2006 drought, cereal imports grew by about 350 000 tonnes, thereby compensating less than half of losses, with likely negative consequences on food availability.
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In order to compare more consistently across regional markets, increases in imports were measured as a share of the projected value of imports. The results show that regional differences are minor. For each region, increases in imports after disasters were between 25 and 30 percent higher than projected values.

Decreases in exports of cereals, pulses, milk and meat amounted to nearly USD 7 billion – about a 6 percent drop in the projected value of exports. Almost two-thirds of total declines occurred in Asian countries, representing USD 4.4 billion, mainly due to the larger size of Asian export markets. One reason for the reduction in exports after disasters may be the diversion in tradable agricultural commodities towards domestic markets to meet domestic food demand. Also, the impact of disasters on agricultural production has likely had an indirect negative effect on the amount (and value) of exported agricultural commodities.

Decreases in exports of cereals, pulses, milk and meat amounted to nearly USD 7 billion – about a 6% drop in the projected value of exports

〈 When compared with projected exports, the analysis shows that the Near East is the most affected region in relative terms, losing 42 percent of projected exports after disasters. Almost all decreases in exports in the region occurred after the 2008 drought in Syria. In Africa, decreases in exports correspond to 26 percent of projected exports, while the share is considerably lower in Asia (6 percent) and Latin America and the Caribbean (2 percent). We can thus conclude that losses in export revenues may have a relatively stronger negative impact on the balance of trade in African and Near East countries compared with Asian, Latin American and Caribbean countries.

Overall, the analysis reveals that significant changes in agricultural trade flows occurred after medium- and large-scale disasters in developing countries. A positive statistical correlation is found between disasters and trade flows. For example, increased imports of cereals, pulses, meat or milk were observed after 95 percent of the disasters analysed, while decreased exports of the same commodities occurred after 89 percent of the disasters. A positive relationship was also found between production losses and falling exports, as reductions in exported commodities were greater after disasters that caused the greatest production losses. Changes in trade flows would likely be more significant if other commodities were considered, such as cash crops which contribute significantly to export revenues in many developing countries. Further analysis of agricultural trade dynamics within countries may reveal even more drastic changes in imports and exports of food products in the affected regions.

2.3 Changes in sector growth associated with disasters over the past decade

Ultimately, production losses can reduce agriculture value added or sector growth, with consequences for national GDP in countries where the sector is a key driver of economic growth.

Production losses can reduce agricultural value added or sector growth, with consequences for national GDP in countries where the sector is a key driver of economic growth

Several examples and case studies were presented in Chapter I in order to illustrate the impact of disasters on agriculture sector growth. In this section, a broader assessment was undertaken of 125 disasters that affected 60 developing countries between 2003 and 2013 in order to determine the extent to which agriculture sector growth declined after disasters55. Decreases in the rate of agriculture value-added growth during the year when disasters occurred and the subsequent year were compared with the linear trend projection (2003–2013). Annexes 3 and 5 provide further details on the countries and disasters included in this analysis, as well as on the methodology used.

The results show significant drops in agriculture value-added growth after disasters. In 55 percent of the events analysed, a decline in agriculture value-added growth in the year of disasters was observed56. In the year after the disaster, sector growth was negatively affected by 83 percent of all the disasters analysed. On average, each disaster eroded 2.6 percent of sectoral growth.

The decline in sector growth was particularly remarkable after some severe droughts. For example, agriculture value-added growth in Zimbabwe declined by an average of about 18 percent in 2007 and 2008 following a drought. A significant drop in sector growth was also observed after the 2012 drought in Paraguay, with agriculture value-added growth declining by an average of 16 percent in 2012 and 2013 compared with projected growth. The poorer performance of agriculture compared with linear growth trends suggests the sector is highly vulnerable to the disruptive effects of disasters, especially in the short term.

Figure 9 shows that Africa was most affected in terms of average decline in agriculture value added, losing 3.3 percent of agriculture growth after each disaster. This highlights the susceptibility of African countries to changes in agriculture sector growth after disasters. Given agriculture’s significant contribution to total GDP in the African countries analysed (about 25 percent on average), such losses in sector growth can negatively affect the entire national economy, as illustrated in Chapter I.
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Overall, it is clear that agriculture growth declines significantly after disasters in developing countries. The findings represent observed trends and not a causal relationship given the complex and dynamic interplay of domestic and international factors that can influence agriculture growth during the years when disasters occur. However, there is a strong correlation between falling sector growth and disasters, illustrated by the negative trend in agriculture GDP growth observed in 55 percent of the disasters analysed.
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Chapter III

Drought in sub-Saharan Africa – an in-depth analysis of the impact on agriculture




〈 Drought is one of the least-assessed natural hazards, despite its considerable impact on the agriculture sector. In sub-Saharan Africa, where the sector contributes an average of 25 percent of GDP, agriculture must take the lead in managing risks associated with drought



An in-depth analysis was carried out to better understand the consequences of droughts in sub-Saharan Africa, given their frequency and considerable impact on agriculture, livelihoods and food security and nutrition in the region.

Sub-Saharan Africa has not yet met the targets set at the World Food Summit of halving the number of undernourished people by 2015, nor the Millennium Development Goal target of halving the proportion of undernourished people by 2015. In fact, the number of undernourished people in the region rose from 182 million in 1990–1992 to 227 million in 2012–201457.

Agriculture is vital to food security, poverty reduction and economic growth in many countries of sub-Saharan Africa. Over 60 percent of the region’s population is rural and lives largely off agriculture, while the sector employs about 60 percent of the workforce. Smallholder farmers account for about three-quarters of the region’s poor population, with smallholder farming comprising 80 percent of all farms. In sub-Saharan Africa, agriculture contributes an average of 25 percent of GDP, and as much as 50 percent when the agribusiness sector is included58. Agriculture’s considerable contribution to employment, as well as to African economies makes the sector a critical engine of economic growth and welfare.

However, agriculture is especially susceptible to climate variability and change, and frequent droughts in the region limit the sector’s potential. The analysis presented in this section was undertaken to better understand the consequences of drought in the region. Given its significant impact, ensuring drought-resilient food production systems in sub-Saharan Africa is fundamental to sustainable agriculture and national economic development.
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3.1 Brief overview of trends in drought and food insecurity in sub-Saharan Africa (1980–2014)

The term “drought” may refer to meteorological drought (precipitation well below average), hydrological drought (low river flows and water levels in rivers, lakes and groundwater), agricultural drought (low soil moisture) and environmental drought (a combination of the above)59. However, a lack of data meant that this study could not analyse drought events according to the above classification. At global level, the EM-DAT CRED database is the only publicly available database that documents drought events reported by countries. Therefore, the droughts reported in this database were used for the analysis presented in this chapter. Annex 4 shows the years when droughts were reported in sub-Saharan Africa between 1980 and 201460.

〈 FAO analysed the geo-spatial and temporal distribution of droughts in sub-Saharan Africa between 1980 and 2014 in relation to the populations affected. During this period, droughts affected over 363 million people in the region, of whom 203 million were in eastern Africa, followed by southern Africa with 86 million, western Africa with 74 million and central Africa with less than 1 million61. Five countries accounted for nearly half of all drought-affected populations in the region since 1980: Ethiopia, Kenya, Malawi, the Niger and South Africa, totalling 171 million people.

The number of people affected by drought in sub-Saharan Africa is growing, from 82–90 million in the 1980s and 1990s to 132 million in the 2000s

Comparing the four decades in terms of the number of people affected by drought, some 132 million people were affected in the 2000s compared with roughly 82–90 million people in the 1980s and 1990s, respectively. In terms of the current decade, as of 2014 drought has already affected 59 million people in Africa, indicating a worsening trend.

〈 Trends in the Horn of Africa show high levels of food insecurity on an annual basis, as illustrated in Figure 11. For example, every year an average of 9.6 million people faced food insecurity and required humanitarian assistance in the Horn of Africa alone. Drought is just one of several types of shocks that produce food insecurity in the region. As shown in Figure 11 peaks of food insecurity in the Horn of Africa occurred in years when several million people were affected by drought in the subregion, indicating a strong correlation between drought and food insecurity. In many cases, there is a complex interaction of crises that may combine with drought to produce food insecurity, such as soaring and volatile food prices, livestock and plant pests and disease, resource-based competition, internal conflict and civil insecurity. These are among other important drivers of production loss and food insecurity, which can coincide with drought in a given year.

3.2 Damage and losses to agriculture due to drought

Droughts cause significant damage and losses to agriculture. Drought in Kenya (2008–2011), Djibouti (2008–2011) and Uganda (2010–2011) cost a total of USD 11.4 billion in damage and losses to the three countries’ agriculture sectors and a total of USD 13.6 billion to all sectors combined.

As much as 84% of the economic impact of drought falls on agriculture

This suggests that on average as much as 84 percent of the economic impact of drought falls on agriculture. The remaining impact is typically on sectors such as health and nutrition, energy, water and sanitation, among others. The specific wider impact caused by these droughts on food security and the economy is presented in the next section.

〈 In Uganda, the drought in 2005–2007 and rainfall deficits during 2010–2011 had a significant impact on agriculture, with far-reaching consequences at the national level. Agriculture accounts for about 21 percent of GDP in the country, 66 percent of total employment and 46 percent of export earnings. Manufacturing accounts for about 20 percent of GDP and 40 percent of this is attributed to agro-industries, mainly food processing. The 2005–2007 drought negatively affected food and cash crop production and productivity. Cattle and other animal stocks were also affected, resulting in lower availability of meat and milk products into 2008. Production losses impacted food availability, raised market prices of foodstuffs and increased malnutrition rates among the population in the affected areas. Production losses also resulted in lower exports of traditional cash crops such as sugar, coffee and tobacco, which had an adverse impact on producers’ earnings. The losses in primary production had a subsequent negative effect on manufacturing and trade.

Traders had a lower quantity of agriculture and livestock goods to sell. GDP grew at slower rates than expected during 2005–2008, by a combined 3 percent rate during and after the drought. The total value of losses, adjusted for inflation and expressed in 2010 terms, was estimated to be USD 380 million62.

Livestock production in Uganda’s Karamoja region absorbed most of the impact of the 2010–2011 rainfall deficits

In 2010–2011, Uganda once again faced rainfall deficits, lowering production and exports of similar cash crops, which led to further losses in the country’s agro-industry sector, particularly sugar, coffee, tea, tobacco and grains processing. Livestock, especially cattle, was affected by water and feed scarcity and disease, which resulted in production losses in meat and milk. Most of the impact on livestock was in Karamoja region, one of the most important areas for livestock production in Uganda and where most livestock owners and pastoralists have very low per capita incomes. Commerce was indirectly affected by the lower quantity of agricultural goods sold and by increases in prices of these goods due to scarcity and speculation. The losses sustained in food processing had a negative impact on Uganda’s exports and balance of payments in both 2010 and 2011. Overall, 77 percent of the total USD 907 million in damage and losses caused by the drought fell on the agriculture sector, which in part explains the large cascading effect it had on the national economy. The total damage and losses were equivalent to 7.5 percent of the country’s GDP in 2010. Isolated from other factors, the rainfall deficits had an estimated impact of 3.5 percent on GDP growth for 2010 and 2011 combined63.

3.3 Wider impact of drought

Chapter I illustrated how and to what extent the impact of disasters on agricultural production affects livelihoods and food security, and has a cascading effect across the food and agriculture value chain and on manufacturing, which resonates on national economies. A similar analysis of the wider impact of drought indicates a much more significant impact in sub-Saharan Africa compared with other types of disasters.

This can be seen in the Horn of Africa, where drought and rainfall deficits affected various areas between 2008 and 2011. The severe drought crisis that gripped the region by 2011 brought food insecurity to 15.5 million people who needed humanitarian assistance, and as many as 2.3 million children were acutely malnourished, while over 560 000 were suffering from acute malnutrition64.

In Djibouti, the drought affected over 120 000 people – 50 percent of the rural population and 15 percent of the total population65. Agricultural production and livestock losses led to severe food insecurity in rural areas.

In Djibouti, the severe drought crisis of 2011 affected half of the rural population and caused a 25% decline in food consumption

The drought caused a 25 percent decline in food consumption (equal to a 20 percent loss in kcal per household) and a 50 percent decrease in the consumption of goods and services such as education and health. The drought caused an estimated USD 209 million in total damage and losses between 2008 and 2011.

Crop and livestock losses amounted to 41 percent of the sector’s GDP, which produced a GDP average yearly deflection of 3.9 percent over the period. The country’s current account balance increased annually by 2.7 percent of GDP between 2008 and 201166.

〈 In Kenya, the drought caused nearly USD 11 billion in damage and losses to agriculture, equal to 85 percent of the total economic impact. Losses were felt in the food processing industry, leading to lower exports, and sector growth fell to -5 percent in 2008 and -2.3 percent in 2009, with negative consequences for national GDP67.

The 1991/92 drought affecting southern Africa further illustrates the complexity and far-reaching effect of droughts on agriculture, food security and national economies. Many parts of southern Africa received less than 75 percent of their average rainfall and 70 percent of the crops failed, affecting ten countries in the Southern African Development Community. A total of 86 million people were affected, about 72 percent of the population, 20 million of whom were at serious risk of starvation68. Although the region was a net exporter of food, southern Africa imported 11.6 million tonnes of food between April 1992 and June 1993 – six times higher than the normal volume of imports in the subregion69.

The 1991/92 drought in southern Africa affected 72% of the population resulting in a six times higher than normal volume of food imports

In South Africa, the drought resulted in the loss of 49 000 agricultural jobs and 20 000 formal jobs in non-agricultural sectors. Maize imports were required until 1995, while maize export earnings fell, with further declines in other agricultural exports and in exports from related sectors. Agricultural GDP declined by 27 percent and national GDP by 2.4 percent. In the manufacturing sector, output declined by 3.3 percent. Consumer expenditure fell by 0.9 percent and gross domestic savings by 8.4 percent70.
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The 1991/92 drought also had a significant impact in Zimbabwe. Production losses in maize, cotton and sugar cane negatively affected agroprocessing and textiles, causing manufacturing output to fall by 9 percent by the end of 1992 and a 6 percent reduction in foreign currency receipts from manufactured exports. Agriculture sector growth in Zimbabwe fell by 23 percent in real terms in 1992 and the country’s real GDP by 9 percent. The current account deficit doubled from 6 to 12 percent of GDP in the same period, and the increase was financed mainly with higher borrowing. The country received external debt relief, increasing external debt as a percentage of GDP from 36 percent in 1991 to 60 percent in 1992, and to 75 percent by 199571.

By 1992, 5.6 million people (half the population) had registered for drought relief and 1.5 million children under eight years of age received supplementary feeding. Both child malnutrition and the number of children with low birth weight worsened. Employment was relatively stable, but real wages declined by 23 percent in 1992, and 42 percent in agriculture72.
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3.4 Quantifying losses after droughts in sub-Saharan Africa (1991–2013)

〈 The study assessed the level of production losses associated with drought in sub-Saharan Africa between 1991 and 2013, providing longer-term trends across the subregions. The method described in Chapter II was applied here, focusing on medium- and large-scale drought events that affected 250 000 people or more during the period73. The study focused on cereals, pulses and key livestock commodities74, analysing productivity and production time series at the country level.

The findings reported refer to the production losses associated with droughts. In some countries and years, other factors may have also influenced the performance of production including soaring food prices, plant and animal pests and diseases, conflict and internal insecurity, among other potential drivers.

Crop and livestock production losses due to drought in sub-Saharan Africa (1991–2013)

〈 Total crop and livestock production losses after droughts were equivalent to about USD 31 billion between 1991 and 2013 in sub-Saharan Africa, of which more than half, or USD 16 billion, were cereal losses. As shown in Figure 12, eastern Africa was the most affected by production losses, which reached about USD 19 billion, followed by southern and western Africa.

In order to analyse these figures in relative terms, total losses were compared with the projected value of production, i.e. the value of commodities that would have been produced had yields and production quantities followed linear trends. The results show that cereals and pulses were the most affected commodity groups, with production dropping by 8 percent and 22 percent, respectively. This was followed by livestock commodities, which faced a 7 percent decline in production after the droughts.

In physical terms, production losses were equal to 76 million tonnes of cereals, pulses and livestock commodities. These losses were converted into calorie losses in order to provide a measure of drought impacts on DES. Losses in calories are expressed as the average share of DES per capita lost after each drought.

〈 On average, 8 percent of per capita DES was lost after each drought in sub-Saharan Africa between 1991 and 2013. Southern Africa was the most affected subregion, followed by western and eastern Africa.

Impact of drought on agricultural trade flows and sector growth

The performance of trade flows in relation to drought in sub-Saharan Africa was also analysed to determine changes in imports and exports75. The analysis applied the method described in Chapter II and considered the following commodities: cereals, pulses, fresh milk and meat. The indicators used for the analysis were: (i) annual value of imports; and (ii) annual value of exports, aggregated by commodity group. The analysis of trade flows focuses on droughts that took place between 1991 and 2011, while the analysis of sector growth focuses on droughts that took place between 2003 and 2013, given the lack of data.

〈 The findings show that food imports increased and food exports decreased after droughts in sub-Saharan Africa. The total value of imports of cereals, pulses, milk and meat increased by USD 6 billion, corresponding to more than 9 percent of the total value of agricultural imports in the countries analysed. The total value of exports for the same commodity groups decreased by almost USD 2 billion, corresponding to 2.5 percent of the total value of agricultural exports.

Changes in trade flows by subregion (Figure 13) revealed that eastern Africa was the most affected by both increases in imports and decreases in exports, followed by southern and western Africa. Major changes occurred, especially in eastern African countries, after droughts between 2008 and 2011, as well as in Zimbabwe (after droughts in 1991 and 2010) and South Africa (after droughts in 1995 and 2004).

〈 When the performance of sector growth was examined in relation to droughts in sub-Saharan Africa over the decade 2003 to 2013, the results show that affected countries have lost an average of 3.5 percent of agriculture value-added growth after each drought. Africa was most affected in terms of average decline in agriculture value added, losing 3.3 percent of agriculture growth after each disaster. As shown in Figure 14, Western and Southern African countries were the most affected, losing 4.1 percent of agriculture growth on average after each disaster. The drop in sector growth was very high in countries like Angola, which lost about 17 percent of sector growth on average in 2012 and 2013 after the 2012 drought, Namibia, where sector growth declined by 12 percent after the 2013 drought compared with projections, and Senegal, which lost 9 percent of sector growth on average in 2003 and 2004 following the 2003 drought.

In Angola, agriculture sector growth fell by 17% after the 2012 drought

The examples of Ethiopia and Kenya illustrate the relationship between droughts, agriculture sector growth and national GDP. In Kenya, between 1980 and 2013, agriculture growth fluctuated throughout the period but showed negative peaks in years when droughts occurred and/or the subsequent year. As shown in Figure 15, the drop in sector growth coincided with most drought years with the exception of 1994. Agriculture is important to Kenya’s national economy, contributing an average of about 30 percent of GDP during the period. This is clearly reflected in the strong relationship between agriculture GDP and national GDP performance.

In Ethiopia, there was also a negative trend in agriculture growth following droughts, especially the droughts reported in 1983, 1987, 1997/98 and 2003. The greatest drop in growth occurred in 1984/85 following the 1983 drought. Drought was reported during five years between 2004 and 2012.

This period witnessed a gradual slowdown in agriculture growth, although less severe than during previous droughts. The impact of droughts on Ethiopia’s agriculture has a direct negative effect on the performance of the country’s GDP. As reflected in Figure 16, there is a strong correlation between agriculture growth and GDP growth. This is understandable given the importance of the sector in Ethiopia, where it contributed between 40 and 58 percent of the country’s GDP from 1980 to 2012.

The agriculture sector contributed 40–58% of national GDP in Ethiopia from 1980 to 2012

Droughts jeopardize agricultural production in sub-Saharan Africa, with severe consequences for food security and nutrition, and for national economies that are largely based on the agriculture sector. The findings of this in-depth analysis call for further mainstreaming of drought risk management in the development plans of drought-affected countries in the region. Governments in sub-Saharan Africa have already started building the institutional and policy frameworks necessary to address disaster risks in a comprehensive way. The African Risk Capacity, for example, was established as a Specialized Agency of the African Union to “help Member States improve their capacities to better plan, prepare and respond to extreme weather events and natural disasters, therefore protecting the food security of their vulnerable populations”76.

These encouraging initiatives would further benefit from more comprehensive analysis of drought impact on the sector, food value chain, manufacturing and national economies, as well as systematic monitoring and reporting of the impact of droughts in sub-Saharan Africa is needed to ensure that context-specific, evidence-based measures are taken to enhance the resilience of agriculture in the face of recurring and progressively increasing drought events.
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Chapter IV

Core findings, conclusions and the way forward




〈 Damage and losses on agriculture due to disasters need to be better recorded at the country level in national disaster loss databases



4.1 Summary of core findings

Despite existing data gaps, the study applied various approaches and methodologies to assess disaster impact on agriculture in developing countries. The findings provide new insights into trends in damage and losses, approximations of quantified losses over the past decade and the wider implications for livelihoods and national economies. The study sheds further light on “what is at stake” when it comes to the real cost of disasters to agriculture.

Some of the study’s key findings include:

→ The economic impact of disasters on agriculture is not yet well enough understood or reported. Limited statistics are available at the global, regional and national levels, while a lack of reporting at the country level further limits the availability of data. This is particularly the case for the fisheries, forestry and natural resources subsectors.

→ For the agriculture sector in particular, indirect losses (i.e. post-disaster production losses and changes in economic flows) are on average higher than direct damage (i.e. destruction of physical agricultural assets and infrastructure) caused by disasters.

→ Different types of disasters have significantly differing effects on the agriculture sector and its subsectors, and across countries and regions, which requires tailored risk reduction interventions in terms of policy, planning and financial investments in prevention and sustainable post-disaster recovery responses.

→ One-quarter of the economic impact of climate-related disasters directly affects the agriculture sector. In the case of droughts, as much as 84 percent of resulting damage and losses are to the sector.

→ At least USD 80 billion in crop and livestock production has been lost in developing countries over the past decade after disasters.

→ These production losses correspond to 333 million tonnes of cereals, pulses, meat, milk and other commodities, which has direct implications for food security in developing countries. The production losses correspond to an average 7 percent loss in DES available per capita in the countries affected.

→ When disasters affect the agriculture sector, they can have far-reaching negative consequences beyond physical damage; they: (i) lower production and productivity; (ii) decrease exports of agricultural commodities and increase food imports, causing an desequilibrium in the balance of trade and in the balance of payments in affected countries; and (iii) arrest agriculture sector growth and the sustainable development of the sector. In addition, production losses can directly impact on manufacturing such as on agro-industries that depend on agricultural commodities and raw materials. This wider impact can derail sector growth and resonate across national economies.

→ More than one-third of all developing countries have been affected by at least three medium- or large-scale disasters between 2003 and 2013. Recurrent disasters continually cause damage and losses to agriculture, undermining sustainable agriculture, growth and food security.

→ Achieving sustainable agricultural development and food security is at serious risk in countries with recurrent disasters and where the agriculture sector drives economic growth and prosperity, employing and feeding the majority of the vulnerable populations affected.

4.2 Financial resource flows to the agriculture sector and to disaster risk reduction

Reviewing these core findings calls for an analysis of the financial resource flows to the agriculture sector, in relation to government expenditure, official development assistance and humanitarian aid77. There are several reports and datasets that examine financial flows to agriculture and, separately, financial flows to disaster risk reduction. They indicate that despite trends in rising human and economic losses, growth in funding for disasters has been moderate over the last two decades. Based on data from the Disaster Aid Tracking database, which includes ex-ante and ex-post disaster-related development and humanitarian aid from public and private donors, ODI reported that the share allocated to disaster risk reduction across all sectors was particularly low between 1991 and 2010, corresponding to an average of 0.4 percent of total development assistance78.

Despite trends in rising human and economic losses, growth in funding for disasters has been moderate over the last two decades

However, there is no comprehensive study on the links between disaster impact on agriculture and investments made in risk reduction within the sector.

In the absence of this, the following is a summary of financial resource flows under different funding streams79 to the agriculture sector and disaster risk reduction and management in the context of natural hazards.

Humanitarian aid

Between 2003 and 2013, roughly USD 121 billion was spent on humanitarian assistance for all types of disasters and crises80. About 3.4 percent was directed to the agriculture sector, averaging about USD 374 million annually81.

Just 3.4% of the estimated USD 121 billion spent on humanitarian aid between 2003 and 2013 was directed to the agriculture sector

In the same period, about USD 20 billion was allocated to all sectors for humanitarian assistance after disasters triggered by natural hazards – about USD 1.8 billion per year82. Alone the estimated crop and livestock production losses recorded after the 140 analysed disasters triggered by natural hazards in developing countries amounted to USD 80 billion or more than USD 7 billion per year over the same period83.

Official development assistance

〈 Only 4.2 percent of total official development assistance was spent on agriculture between 2003 and 2012 – less than half of the United Nations target of 10 percent. On average, the sector received less than USD 6 billion per year between 2003 and 201284. Development funding represents an essential resource flow for enhancing resilience to drive the sustainable development of agriculture. The gap between allocation and targets over the last decade calls for increased funding to agricultural risk-sensitive development, especially given the increasing impact of disasters, particularly those related to climate.

Government expenditure

Although, globally, government spending on agriculture increased from 1980 to 2007, agricultural expenditure as a share of total public expenditure has shown the opposite trend in all regions except Europe and Central Asia85. In African countries, despite the severe damage and losses caused by drought to agriculture and wider impact on national economies, agriculture’s share of government spending was about 3–6 percent (2003 to 2007), lower than the 10 percent (except in the 1980s) target to which African governments agreed in 2003 when signing the Maputo Declaration86. Much higher investments should be expected in countries where agriculture is a vital source of livelihoods, income, employment and food, a key driver of economic prosperity, and where disasters stunt sector and national economic growth, and consequently arrest progress in eliminating hunger, food insecurity and poverty.

In African countries, agriculture represented just 3–6% of government spending depsite the severe damage and losses caused by disasters to the sector

〈 As illustrated in this study, disasters exact a heavy toll on the agriculture sector in developing countries, as they often affect agricultural production with cascading negative consequences for national economies. At the same time, the above-mentioned trends suggest that the sector received a relatively low share of total resource flows over the analysed period. However, further analysis is needed to make a meaningful comparison between resource flows to agriculture and the impact of disasters on the sector.

Enhanced coherence and synergies between humanitarian, development and government investment are needed to effectively enhance the resilience of agriculture and address the underlying drivers of risks affecting farmers, pastoralists, fishers and forest- and tree-dependent people, eventually preventing and/or mitigating the damage and losses caused by disasters to agriculture. Further work is needed to quantify the cost-benefit ratio of investing in disaster risk reduction in agriculture compared with: (i) other kinds of agriculture sector investments; and (ii) post-disaster support to the sector. There is some evidence to suggest that investing in disaster risk reduction in agriculture is more cost-effective in terms of reducing the impact of natural hazards than other kinds of investments87; however, the evidence base for this must be strengthened in order to present a convincing case.

Enhanced coherence between humanitarian, development and government investment is needed to effectively enhance the resillience of agriculture

4.3 Conclusions, recommendations and the way forward

While this study helps to fill information gaps regarding the impact of disasters on agriculture, two core challenges need to be addressed: (i) improving information systems at the global, national and local levels; and (ii) further strengthening resilience through higher investments in agriculture.

Improving information systems on disaster impact for agriculture

→ Address and overcome the still significant data gaps at the global, regional, national and subnational levels in order to gain a full and coherent understanding of the magnitude and diversity of disaster impact on agriculture and its subsectors, and to better inform resilient and sustainable sectoral development planning, implementation and funding and the development of innovative risk insurance schemes for agriculture and rural livelihoods.

→ Improve global and regional databases and information systems based on national data. The methodology for assessing impact on the sector should be improved to better capture the full extent of disaster impact on agriculture, its subsectors, the food value chain, food security, environment/natural resources/ecosystem services associated with the sector, and national economies. This precision is necessary for the formulation of well-tailored policies and investments in the sector.

→ Better record and standardize data collection, monitoring and reporting at the country level, including at the subnational level. Similarly, advise on the capacity available to do so, which must be strengthened for general disaster risk management and agriculture sector risk management. This can be achieved through collaboration among relevant national institutions such as Ministries of Agriculture, Forestry and Fisheries and their departments, National Emergency Management Agencies and National Bureau of Statistics.

→ At the global and national levels, systematically use damage and loss information to monitor and measure progress in achieving the resilience goals and targets of the SDGs, the Sendai Framework for Disaster Risk Reduction 2015–2030, and the Universal Climate Change Agreement that is expected under the United Nations Framework Convention on Climate Change.

Strengthening resilience through higher investments in agriculture

→ Disaster risk reduction and management (the backbone of resilience) must be systematically embedded into agriculture sectoral and subsectoral development plans and investments, particularly in countries facing recurrent disasters and where agriculture is a critical source of livelihoods, food security and nutrition, as well as a key driver of economic growth.

→ Increased financial resources should be directed to the agriculture sector in developing countries from national governments, the private sector and development assistance in a manner that is more consistent with the sector’s crucial role in eradicating hunger and achieving food security, sustainable agricultural development and economic growth.

→ Humanitarian aid to the agriculture sector should better reflect the impact of disasters on the sector. Disaster risk reduction and management strategies should be fully integrated into post-disaster recovery efforts in the sector to ensure that investments in disaster response and recovery also build resilience to future shocks rather than recreating the risks faced by the sector.

→ National governments and the international community should establish targets for financing disaster risk reduction in the agriculture sector in order to prevent and mitigate the impact of disasters.

The way forward

It is promising that three key international commitments at the top of the global agenda in 2015 recognize the significant impact of disasters and the vital importance of resilience. In particular, the explicit inclusion of resilience in the 2015 SDGs is expected to provide a major push along the path to resilient and sustainable agriculture. Two Goals in particular are of relevance to the agriculture sector: Goal 2 which strives to “end hunger, achieve food security and improved nutrition, and promote sustainable agriculture” and is supported by target 2.4 which seeks, by 2030, to “ensure sustainable food production systems and implement resilient agricultural practices that increase productivity and production, that help maintain ecosystems, that strengthen capacity for adaptation to climate change, extreme weather, drought, flooding and other disasters, and that progressively improve land and soil quality”; and Goal 13 on combating climate change and its impacts, with its target 13.1 which seeks to “strengthen resilience and adaptive capacity to climate-related hazards and disasters in all countries”88. This is a critical goal and target for the agriculture sector given its extreme vulnerability to climate variability and change.

The explicit inclusion of resilience in the 2015 SDGs is a critical move that is expected to provide a major push along the path to resilient and sustainable agriculture

Another milestone is the recently agreed Sendai Framework for Disaster Risk Reduction 2015–2030, the successor to the 2005 Hyogo Framework for Action, which is the primary global instrument for disaster risk reduction. The Sendai Framework has renewed international commitment and reflects an enhanced framework that builds on lessons learned and good practices worldwide. Furthermore, it is expected to galvanize and reinforce efforts to mainstream risk reduction across the agriculture sector, particularly in view of its core outcome: “the substantial reduction of disaster risk and losses in lives, livelihoods and health and in the economic, physical, social, cultural and environmental assets of persons, businesses, communities and countries”.

The Sendai Framework is expected to galvanize and reinforce efforts to mainstream risk reduction across the agriculture sector

Finally, the Universal Climate Change Agreement that is emerging under the United Nations Framework Convention on Climate Change is also expected to further progress on resilience, in particular through SDG Goal 13 on combating climate change and its impacts, and its related target 13.1. A parallel initiative is the Warsaw International Mechanism for Loss and Damage – the main vehicle for addressing loss and damage associated with climate change impacts in developing countries that are particularly vulnerable to the adverse effects of climate change.

For all three global commitments, monitoring the achievement of agreed targets on resilience as they relate to agriculture depends on the availability of data at the country and global levels on the impact of disasters on the sector. In order to meet this challenge and close the information gap, and as part of FAO’s corporate commitment to resilience and the three global agendas, the Organization will help improve monitoring and reporting of disaster impact on the agriculture sector by supporting Member Nations to collect and report relevant data and by enhancing the methodology applied to measure, at the global level, the impact of disasters on the agriculture sector; for example, by improving statistical analysis and increasing the number of countries, disasters and commodities analysed.
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Annex 1. Glossary

Adaptation: The adjustment in natural or human systems in response to actual or expected climatic stimuli or their effects, which moderates harm or exploits beneficial opportunities. (UNISDR, 2009)

Damage: The total or partial destruction of physical assets and infrastructure in the disaster-affected areas, in terms of their monetary value expressed as the replacement cost. (EC, World Bank, UN, 2013)

Disaster: A serious disruption of the functioning of a community or a society involving widespread human, material, economic or environmental losses and impacts, which exceeds the ability of the affected community or society to cope using its own resources. (UNISDR, 2009)

Disaster risk reduction: The concept and practice of reducing disaster risks through systematic efforts to analyse and manage the causal factors of disasters, including through reduced exposure to hazards, lessened vulnerability of people and property, wise management of land and the environment, and improved preparedness for adverse events. (UNISDR, 2009)

Drought: The term drought may refer to meteorological drought (precipitation well below average), hydrological drought (low river flows and water levels in rivers, lakes and groundwater), agricultural drought (low soil moisture), and environmental drought (a combination of the above). (IPCC, 2007)

Food security and nutrition: A situation that exists when all people, at all times, have physical, social and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life.

Hazard: A dangerous phenomenon, substance, human activity or condition that may cause loss of life, injury or other health impacts, property damage, loss of livelihoods and services, social and economic disruption, or environmental damage. (UNISDR, 2009)

Losses: Changes in economic flows arising from the disaster which continue until the achievement of full economic recovery and reconstruction. Typical losses for the agriculture sector include the decline in production of agriculture, livestock, fisheries/aquaculture and forestry and possible higher costs of production in them and lower revenues and higher operational costs in the provision of services. (EC, World Bank, UN, 2013)

Natural hazard: Natural process or phenomenon that may cause loss of life, injury or other health impacts, property damage, loss of livelihoods and services, social and economic disruption, or environmental damage. (UNISDR 2009)

Resilience: For FAO, “resilience to shocks” is the ability to prevent and mitigate disasters and crises as well as to anticipate, absorb, accommodate or recover and adapt from them in a timely, efficient and sustainable manner. This includes protecting, restoring and improving livelihoods systems in the face of threats that impact agriculture, food and nutrition (and related public health). (FAO, 2013)

Risk: The combination of the probability of an event and its negative consequences. (UNISDR, 2009)

Sustainable development: The concept of sustainable development was introduced in the World Conservation Strategy (IUCN 1980) and had its roots in the concept of a sustainable society and in the management of renewable resources. Adopted by the WCED in 1987 and by the Rio Conference in 1992 as a process of change in which the exploitation of resources, the direction of investments, the orientation of technological development and institutional change are all in harmony and enhance both current and future potential to meet human needs and aspirations. sustainable development integrates the political, social, economic and environmental dimensions. (IPCC, 2007)



Annex 2. List of countries included in the quantitative analysis of production losses and changes in economic flows after disasters (Chapter II).

The following list includes all countries considered in the analysis of crop and livestock production losses, changes in trade flows and changes in agriculture value-added growth after disasters (Chapter II of this report). Out of these, 67 countries were included in the analysis as they experienced at least one medium-to-large scale disaster affecting 250 000 people or more between 2003 and 2013 (based on data from EM-DAT CRED). The selected countries are highlighted in bold.
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Annex 3: List of countries and disasters covered by the 78 post-disaster needs assessments reviewed in the study (Chapter I)

The following list includes all countries and disasters covered by the PDNAs reviewed in Chapter I of the study. A PDNA is a government-led exercise with the support of relevant international organizations, for assessing economic damages and losses, and the recovery priorities in each sector after large-scale disasters.
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Annex 4. Droughts and population affected in Africa by subregion, by country, and by decade, 1980–2013 (Chapter III)
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Annex 5. Methodology for the quantitative analysis of production losses and changes in economic flows after disasters (Chapter II)

A1. Selection of natural hazards

The identification of major natural hazards that occurred in developing countries between 2003 and 2013 was based on the data reported by the EM-DAT CRED. The database is compiled from various sources, including United Nations agencies, Non-governmental Organizations, insurance companies, research institutes and press agencies.

Five types of natural hazards reported in EM-DAT CRED were considered in the analysis based on their relevance for agriculture and likely impact on the sector. These include: (1) droughts; (2) floods; (3) storms (including tropical cyclones, typhoons and hurricanes); (4) earthquakes; and (5) volcanic eruptions. These disasters are defined by EM-DAT CRED as follows:

→ Drought: An extended period of unusually low precipitation that produces a shortage of water for people, animals and plants.

→ Flood: The overflow of water from a stream channel onto normally dry land in the floodplain (riverine flooding), higher-than-normal levels along the coast and in lakes or reservoirs (coastal flooding) as well as ponding of water at or near the point where the rain fell (flash floods).

→ Storm: A tropical storm originates over tropical or subtropical waters and is characterized by a warm-core, non-frontal synoptic-scale cyclone with a low pressure center, spiral rain bands and strong winds. Depending on their location, tropical cyclones are referred to as hurricanes (Atlantic, Northeast Pacific), typhoons (Northwest Pacific), or cyclones (South Pacific and Indian Ocean).

→ Earthquake: Sudden movement of a block of the Earth’s crust along a geological fault and associated ground shaking.

→ Volcanic Eruption: A type of volcanic event near an opening/vent in the Earth’s surface including volcanic eruptions of lava, ash, hot vapor, gas, and pyroclastic material.

The selection of natural hazards was further narrowed to medium-to-large scale disasters that are likely to have an impact on national agricultural production figures. The total number of people affected as reported by EM-DAT CRED is used as a proxy indicator for the intensity of natural hazards. The disasters included in the analysis are limited to those having affected 250 000 people or more. For countries affected by more than one medium-to-large scale disaster, the selection was further narrowed to disasters with total population affected above the average1.

The approach followed for the selection of natural hazards is subject to some key limitations, including:

→ The inclusion of a disaster in the EM-DAT CRED requires compliance with a number of criteria, including: (1) Ten or more people reported killed; (2) Hundred or more people reported affected; (2) Declaration of a state of emergency; and (4) Call for international assistance. As a result, the list of disasters included in the database is likely to be incomplete.

→ Small disasters are excluded from the analysis. Although the impact of small disasters on agriculture and food security is extremely relevant, the selection had to be limited to major disasters whose impacts on agriculture production are visible in national statistics. Additional research and data collection at subnational level should be conducted in order to capture the impact of smaller disasters.

→ The minimum threshold of 250 000 people affected may have led to the exclusion of some disasters occurred in small countries, where total population affected was high in relative terms, but still below the absolute threshold.

A2. Assessment of agriculture production losses after natural hazards

The analysis of production losses is focused on four main categories of crop and livestock commodities, which were selected based on data availability and cross-country comparability criteria, as well as considering their relevance for food security, sectoral growth, rural income and farmers’ livelihoods in the countries analysed. These include (1) cereals2; (2) pulses3; (3) key livestock commodities4; and (4) other commodities, including cash and staple crops selected at country level based on total production quantities and values, or specifically mentioned in country assessments as being impacted by disasters. The assessments reviewed for the identification of key affected commodities include, among others, PDNAs, Crop and Food Security Assessment Missions, Emergency Food Security Assessments.

The quantitative assessment of production losses was made by analysing yields and production time series at the country level, using data from FAOSTAT. As a first step, production losses were calculated in tonnes as follows:

→ Cereals, pulses and other crop commodities losses were estimated by calculating decreases in crop yields in the year of disaster and in the subsequent year, compared with the long-term yield linear trend (1980–2013). The resulting yield losses were then multiplied by the area harvested in order to obtain lost production quantities (in tonnes) after each disaster and for each commodity.

→ Livestock production losses (in tonnes) were estimated by calculating decreases in total production of each livestock commodity in the year of disaster and in the subsequent year, compared with long-term production linear trend (1980–2013).

Losses in tonnes were multiplied by producer prices in order to estimate the monetary value of production losses and hence to obtain an estimation of the economic impact on local producers. Results are presented as absolute monetary value of losses, and as percentage of the total expected production value (i.e. linear trend value) of the analysed commodities in the year of disaster and subsequent year.

Data on producer prices were extracted from FAOSTAT, which reports prices received by farmers for primary crops, live animals and livestock primary products as collected at the farm gate or at the first point of sale. Several data gaps are found in national producer prices time series. To overcome price data limitations, a regional producer price series was constructed for each commodity, as the average of prices available for the analysed countries in each region (weighted by GDP)5. Further, regional producer price series were converted from nominal to constant values (2004–2006, USD) using aggregated producer price indices. Aggregated regional constant price series served the triple purpose of (1) facilitating comparison across subregions, (2) facilitating comparison across decades, and (3) filling price data gaps at the country level.

Finally, production losses in tonnes were also converted into calories. The caloric content of crop and livestock commodities was derived from FAO Food Composition Tables for international and regional uses. These include:

→ FAO Food Composition Table for International Use6;

→ FAO Food Composition Table for Use in Africa7;

→ FAO Food Composition Table for Use in East Asia8;

→ INCAP’s Food Composition Table for Use in Central America9;

→ FAO Food Composition Table for the Near East10.

Calorie losses are reported as share of per capita DES at the national level. DES is a food security indicator calculated by FAO. It provides an indication of national average energy supply, expressed in calories per caput per day. Results are presented as the share of DES lost after each disaster at the regional level (average of national DES losses).

Importantly, the conversion of production losses into per capita DES should be used for comparative purposes only, as production losses after disasters do not necessarily translate into an equivalent loss of per capita energy supply. Indeed, production shortfalls may be compensated in several ways in order to reduce the negative impacts on food security, including, among others: (1) increases in commercial imports and food aid; (2) use of stocks; (3) increase in supply of non-affected commodities. The effectiveness of these measures would largely depend on the capacity of each country to respond to disaster impacts on agriculture, on a case-by-case basis.

This methodology is subject to some limitations that should be kept in mind when analysing results, including:

→ Several data gaps are found in national producer price time series. Regional producer price series were constructed to overcome data limitations. However, regional series may hide important differences across national prices.

→ The impact of disasters on agriculture production could not be separated from other possible drivers (e.g. conflicts, international price trends, public policies). Additional research is needed to isolate disasters’ impacts as much as possible from other potential idiosyncratic factors that may have an influence on crop yields and livestock production.

→ While the analysis focuses only on production losses, it is acknowledged that production of some commodities may have increased after disasters. For example, production of resistant crop varieties may have increased in the aftermath of disasters to substitute losses in affected crops. The analysis of substitution effects between agricultural commodities after disasters is outside the scope of this study.

→ The analysis is limited to selected crop and livestock commodities, and it excludes disasters’ impacts on fisheries and forestry production. Consequently, total production losses in the agriculture sector are likely to be higher than reported. Additional research should be conducted to cover all sectors and commodities.

A3. Assessment of changes in trade flows after natural hazards

The analysis of changes in agricultural trade flows after disasters focused on four commodities, including two crop commodities, namely cereals and pulses, and two livestock commodities, namely milk and meat.

The assessment aims to quantify increases in the monetary value of imports and decreases in the monetary value of exports of selected commodities after disasters. FAOSTAT data on the value of imports and exports by commodity (USD) was used to conduct the assessment. The value of exports is mostly reported as Freight on Board and calculated as the annual amount actually paid for the given commodity when sold for exportation to the compiling country. The value of imports is mostly reported as Cost Insurance and Freight and calculated as the annual amount actually paid for the given commodity when purchased for importation from the compiling country. Imports for re-export as well as food aid imports are comprised in total imports. The monetary value of imports and exports was deflated to ensure meaningful comparison across the time period analysed.

Increases in imports were calculated as increases in the monetary value of imports in the year of disaster and following year, compared to the long-term linear trend value (1980–2011). The reported figures correspond to the difference between the actual value of imports in disaster year and following year, and the linear trend value in those same years. When the linear trend value was higher than the actual import value, no increases in imports were accounted. Similarly, decreases in exports were calculated as decreases in the monetary value of exports in the year of disaster and following year, compared to the long-term linear trend (1980–2011). Decreases in exports correspond to the difference between the linear trend value in disaster year and following year, and the actual value of exports in those same years. When the actual export value was higher than the linear trend value, no decreases in exports were accounted. Results are presented as absolute monetary values of increases in imports and decreases in exports, and as the percentage of the total expected value of imports and value of exports (i.e. linear trend value) of the analysed commodities in the year of disaster and subsequent year.

Key limitations include:

→ Since only a restricted number of agricultural commodities have been included in the analysis, results should be considered to be highly conservative. Additional research should be conducted on changes in trade flows of other agricultural commodities. In particular, research should be conducted on cash crop trade flows after disasters, considering their importance for export revenues in many developing countries.

→ Food aid is mixed with agricultural commercial imports. Therefore, part of the increases in imports reported is attributable to post-disaster relief operations. While the cost of food aid is part of the economic impacts of disasters, it should be separated from the impact on national trade flows, and included in a separate analysis.

→ The analysis is conducted exclusively at the national level. Therefore, considerations on post-disaster trade balance at subregional, regional or global level are outside the scope of the assessment. Additional research should be conducted to cover these aspects.

→ Several concurring factors might determine the analysed changes in trade flows. In-depth research at the national level should be conducted in order to further explore the role played by disasters in the observed changes.

→ Due to lack of data on import and export values, the time frame is only until 2011. Therefore, the sample of countries and disasters analysed is smaller than in the analysis of production losses.

A4. Assessment of changes in agriculture value-added growth after natural hazards

The assessment of changes in agriculture value-added growth after disasters was conducted using data from the World Bank’s World Development Indicators. The indicators used for quantifying sectoral growth losses are:

→ Agriculture, value added (annual growth in percentage), indicating the annual growth rate for agricultural value added based on constant local currency11.

→ Agriculture, value added (percentage of GDP), corresponding to the percentage contribution of agriculture value added to total GDP.

→ GDP (constant 2005 USD), namely the sum of gross value added by all resident producers in the economy plus any product taxes and minus any subsidies not included in the value of the products12.

Changes in agriculture value added annual growth after disasters were calculated as any decrease in actual growth rate in the year of disaster and following year, compared with the linear trend value (2003–2013) in the same years. Any drop in value added growth with respect to the linear trend value was accounted as a loss. In the case when value added growth rates in disaster years and subsequent years were found to be higher than the linear trend value, no losses were accounted.

Results are presented as average percentage losses in agriculture value added growth after each disaster. In cases when no losses occurred, disasters were assigned a zero value, and accounted in the average. Key limitations include:

→ World Bank data on agriculture value added and GDP is missing for some of the countries analysed. Therefore, the sample of countries and disasters analysed is smaller than in the analysis of production losses.

→ The effect of disasters on agriculture growth was not separated from several other idiosyncratic factors that may have an influence on sectoral performance. Considering the complexity of macroeconomic dynamics within and across key economic sectors, quantifying the true impact of disasters on agriculture growth rates would be an extremely arduous task, especially for a global study. In-depth research should be conducted focusing on specific disasters and countries, in order to gain additional insights on the causal relationship between natural hazards and sector economic growth.
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85 Based on the Statistics for Public Expenditure for Economic Development database from the International Food Policy Research Institute, which covers 67 countries – 13 of these are high-income non-OECD countries and 54 are classified as low- or middle-income countries.

86 African Union. 2003. Maputo Declaration on Agriculture and Food Security in Africa.

87 ODI and World Bank, 2015. Unlocking the triple dividend of resilience. Why investing in disaster risk management pays off; Kelman. 2012. Disaster Mitigation is Cost-Effective. World Development Report: Background Paper; Vorhies. 2012. The Economics of Investing in Disaster Risk Reduction. Working paper based on a review of the current literature commissioned by UNISDR. Geneva: Secretariat to the United Nations International Strategy for Disaster Reduction.

88 In addition to the two goals mentioned, resilience is included in other SDGs, including: Goal 1: End poverty in all its forms everywhere; Goal 6: Ensure availability and sustainable management of water and sanitation for all; Goal 7: Ensure access to affordable, reliable, sustainable and modern energy for all; Goal 12: Ensure sustainable consumption and production patterns; Goal 14: Conserve and sustainably use the oceans, seas, and marine resources for sustainable development; and Goal 15: Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and reverse land degradation and halt biodiversity loss. See also FAO. 2015. FAO and the 17 Sustainable Development Goals.

1 An exception was made for droughts, as all droughts affecting 250 000 people or more were included in the analysis.

2 Barley; fonio; maize; millet; oats; paddy rice; rye; sorghum; wheat; and other cereals not elsewhere specified.

3 Bambara beans; broad beans and horse beans; chickpeas; cowpeas; lentils; lupins; peas; pigeon peas; vetches; and other pulses not elsewhere specified.

4 Cattle meat; goat meat; pig meat; sheep meat; cow milk; goat milk; sheep milk.

5 For years when no price data are available, prices were derived using regional aggregated producer price indices for livestock, cereals and pulses. These indices were constructed as a weighted average of aggregated cereals, pulses and livestock producer price indices at the country level (based on data from FAOSTAT).

6 http://www.fao.org/docrep/x5557e/x5557e00.htm

7 http://www.fao.org/docrep/003/x6877e/x6877e00.htm

8 http://www.fao.org/docrep/003/x6878e/x6878e00.htm

9 http://www.incap.int/index.php/es/?option=com_docman&task=doc_details&gid=80&Itemid=268

10 http://www.fao.org/docrep/003/x6879e/x6879e00.HTM

11 Aggregates are based on constant 2005 USD. Agriculture corresponds to ISIC divisions 1–5 and includes forestry, hunting and fishing, as well as cultivation of crops and livestock production. See: http://data.worldbank.org/indicator/NV.AGR.TOTL.KD.ZG

12 Data are in constant 2005 USD. Dollar figures for GDP are converted from domestic currencies using 2000 official exchange rates. For a few countries where the official exchange rate does not reflect the rate effectively applied to actual foreign exchange transactions, an alternative conversion factor is used. See: http://data.worldbank.org/indicator/NY.GDP.MKTP.KD?display=graph
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Figure 14. Average annual share of agriculture value-added growth lost
after droughts in sub-Saharan Africa, by subregion
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Eastern Africa
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Figure 3. Damage and losses to the agriculture sector by type of hazard (percentage share of all sectors combined)
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Figure 13. Changes in trade flows after droughts in sub-Saharan Africa, by subregion (USD billion)
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Figure 7. Regional p losses by ity group associated with disasters between 2003 and 2013
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Figure 11. Population facing food insecurity/in need of itarian assi in the Horn of Affica and
population affected by drought in Djibouti, Ethiopia, Kenya and Somalia by year (millions)
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Figure 8. Decreases in exports and increases i
by region (in USD billion)

mports after disasters analysed between 2003 and 2011
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Figure 9. Average share of agriculture value-added growth lost after disasters between 2003 and 2013, by region
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Figure 10. Total population (millions) affected by drought in sub-Saharan Africa (19802013) by subregion
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