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SECTION B: DRIVERS OF CHANGE IN THE LIVESTOCK 1 

SECTOR  2 

 3 

1. Introduction 4 

 5 

Agrifood systems are shaped by interacting demographic, economic, technological, institutional and 6 

environmental drivers, including population dynamics, economic growth, cross-country 7 

interdependencies, innovation, market concentration, consumption patterns, natural-resource scarcity, 8 

epidemics, geopolitical instability and climate change (FAO, 2022). The livestock sector, including the 9 

diversity of animal genetic resources (AnGR), is shaped by these same dynamics. The Second Report 10 

on the State of the World’s Animal Genetic Resources for Food and Agriculture (second SoW-AnGR) 11 

addressed five broad drivers of livestock-sector change: (i) rising demand for animal-source foods; 12 

(ii) changes in trade and retailing: (iii) changes in the natural environment: (iv) advances in technology; 13 

and: (v) the evolving policy environment (FAO, 2015). These drivers remain central and operate in a 14 

more interconnected and uncertain global context than ever before.  15 

 16 

In the livestock sector, these forces manifest in several interrelated ways. Demand growth and dietary 17 

change are reshaping both production systems and commodity composition, with most of the additional 18 

future consumption of agricultural and fish products projected to occur in low- and middle-income 19 

countries, where rising incomes and urbanization are driving increased demand for animal-source foods 20 

(OECD/FAO, 2025). At the same time, evolving trade patterns, processing industries, retail expansion 21 

and stricter standards are transforming the conditions under which livestock producers access and 22 

participate in markets. Environmental pressures are also intensifying; climate change is affecting feed 23 

availability, water resources, animal health and productivity, while mitigation efforts are increasing the 24 

demand for more efficient and lower-emission production systems (FAO, 2023). Disease risks and 25 

biosecurity requirements further shape production trajectories, influencing management practices, 26 

market access and restocking decisions, particularly in contexts where intensification, globalization and 27 

changing ecological conditions alter disease dynamics (FAO, 2013). In addition, other drivers, including 28 

conflicts, policy shifts and evolving cultural preferences, can disrupt livestock systems directly or 29 

amplify the effects of other stressors. For AnGR, the central issue is how these interacting drivers 30 

reshape incentives, constraints and decision-making processes, ultimately influencing which production 31 

systems expand, which breeds are maintained or displaced, and which traits are prioritized by farmers, 32 

breeders, markets and policymakers. 33 

 34 

 35 

This chapter examines the main drivers of livestock transformation and their implications for the 36 

sustainable use, development and conservation of AnGR. It focuses on demand transitions and 37 

production responses, trade and value-chain restructuring, climate and environmental pressures, disease 38 

risks and biosecurity, insecurity and finally policy and institutional factors.  39 

 40 

 41 

 42 

 43 
The boundaries and names shown and the designations used on these map(s) do not imply the expression of any 44 
opinion whatsoever on the part of FAO concerning the legal status of any country, territory, city or area or of its 45 
authorities, or concerning the delimitation of its frontiers and boundaries. Dashed lines on maps represent 46 
approximate border lines for which there may not yet be full agreement. 47 
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2. Demand transitions and production responses   48 

Demand for animal-source foods remains one of the main forces shaping livestock transformation. 49 

However, the current demand transition is not simply a story of aggregate growth in consumption of 50 

meat, milk and eggs. It is increasingly differentiated by region, income level, product type and consumer 51 

preference. Population growth, rising incomes, urbanization, relative prices, nutrition needs, health 52 

concerns, environmental awareness and animal welfare expectations are changing not only how much 53 

livestock product is demanded, but also which species, production systems, breeds and traits are 54 

favoured. 55 

 56 

The OECD–FAO Agricultural Outlook 2025–2034 (Outlook) projects total consumption of agricultural 57 

and fish commodities to increase by 13 percent by 2034, with nearly all additional consumption expected 58 

to occur in low- and middle-income countries. In middle-income countries, growth is driven partly by 59 

rising per capita consumption, while in low-income countries it is driven mainly by population growth 60 

(Figure 1B1). Rising disposable incomes and urbanization are expected to shift diets towards more 61 

diverse and nutrient-rich foods, including livestock and fish products (OECD/FAO, 2025). 62 

 63 

Figure 1B1. Population growth, 2015–2034 64 

 65 
Note: Panel A shows global population estimates and projections. Panel B shows average annual population growth rates by 66 
region. 67 
Source: Authors’ elaboration based on United Nations population data (UN, 2024) and OECD/FAO (2025). 68 

 69 

 70 

This transition has an important nutrition dimension. The Outlook projects the dietary contribution of 71 

livestock and fish products to increase by 6 percent globally by 2034 (OECD/FAO, 2025). In lower-72 

middle-income countries, the increase is projected to be much stronger, reaching about 25 percent and 73 
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bringing average daily per capita intake of nutrient-rich animal foods to 364 kcal. By contrast, low-74 

income countries are projected to reach only 143 kcal per person per day, below half of the 300 kcal 75 

value used in FAO’s Healthy Diet Basket (Herforth et al., 2025). This highlights a central policy 76 

challenge: in many low-income settings; the issue is not excessive consumption of animal-source foods, 77 

but insufficient access to affordable, nutrient-rich foods (OECD/FAO, 2025). 78 

 79 

As shown in Table 1B1, projected consumption growth differs substantially across regions and products. 80 

Africa is expected to record the strongest growth in meat consumption, while Asia shows the strongest 81 

projected growth in milk consumption. By contrast, growth in Europe and Northern America is modest, 82 

with milk consumption projected to decline slightly. These differences matter for AnGR because they 83 

imply different pressures across livestock systems: expansion and intensification in some regions, 84 

demand saturation and product differentiation in others. 85 

Table 1B1. Average annual growth in livestock-product consumption by region, 2025–2034 86 

Region  Average annual growth (%), 2025–2034 

Eggs Meat Milk 

Africa 2.03 2.75 2.08 

Asia 1.13 1.17 3.11 

Europe 0.32 0.09 -0.35 

South America 1.06 1.27 0.78 

North America 1.12 0.60 -0.08 

Oceania 1.30 1.00 0.10 

World 1.07 1.05 2.08 

Note: Growth rates are computed from projected consumption using log differences. 87 
Source: Authors’ calculation based on OECD/FAO (2025). 88 

 89 

For AnGR, these demand patterns matter because they shape the economic incentives facing livestock 90 

keepers, breeders and value-chain actors. Where demand growth is strong and markets are expanding, 91 

producers may respond through herd and flock expansion, intensification, crossbreeding and the wider 92 

use of specialized commercial breeds and lines. Where per capita consumption is already high, future 93 

demand is more likely to be shaped by health, environmental, animal welfare and quality considerations. 94 

These different demand pathways create different pressures on AnGR. Standardization may increase the 95 

risk of genetic erosion, while differentiated markets may create opportunities for locally adapted breeds 96 

linked to origin, quality, resilience and cultural identity. 97 

 98 

Meat demand illustrates this uneven transition. In most high-income countries, growth in per capita meat 99 

consumption is expected to slow, with consumers gradually shifting away from beef and pork towards 100 

poultry and showing greater attention to health, environmental and animal welfare attributes (Figure 101 

1B2). By contrast, meat demand is foreseen to continue to expand in many emerging and developing 102 

economies. Poultry is the most dynamic component of this transition. Global poultry consumption is 103 

projected to reach 173 million tonnes by 2034, accounting for 62 percent of the additional meat 104 

consumed globally. By 2034, poultry is projected to provide 45 percent of the protein consumed from 105 

all meat sources, reflecting its relative affordability, short production cycle, favourable feed conversion, 106 

higher protein-to-fat ratio and broad cultural acceptability (OECD/FAO, 2025). 107 

 108 

 109 
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Figure 1B2. Per capita meat consumption by income group and meat type, 2022–24 and 2034 110 

 111 
Note: Values are expressed in kilograms per person per year, retail weight equivalent. 112 
Source: OECD/FAO (2025). 113 

 114 

This shift has direct implications for production systems and related AnGR. Poultry expansion is closely 115 

associated with intensification of production systems, requiring high production efficiency and 116 

uniformity of production, more compatible with specialized commercial lines than with local breeds 117 

(Pym, 2013). Similar pressures may arise in pig production, particularly where higher biosecurity 118 

standards and commercial restructuring accelerate the transition from backyard or small-scale systems 119 

to larger commercial units. Ruminant systems do not necessarily follow the exact same pathway. Beef 120 

production is projected to increase through heavier carcass weights, genetic improvement and better 121 

herd management, while sheep and goat meat will likely remain smaller in global volume but be 122 

nonetheless important for specific regions, cultures and grazing systems. These trends matter because 123 

cattle, sheep and goats are often embedded in grazing, mixed and pastoral systems where locally adapted 124 

breeds contribute not only to meat and milk production, but also to mobility, heat tolerance, disease 125 

resilience, use of marginal feed resources and livelihood security (OECD/FAO, 2025; FAO, 2015). 126 

 127 

Dairy demand adds another layer to the transition.  In low- and lower-middle-income countries, most 128 

dairy production is consumed as fresh dairy products and the share of fresh dairy products in global 129 

consumption is expected to increase over the next decade, mainly because of stronger demand growth 130 

in India and Pakistan (Figure 1B3). Per capita consumption of milk solids is projected to increase to 30 131 

kg in India and 46 kg in Pakistan by 2034.In high-income regions, particularly Europe and North 132 

America, overall per capita demand for fresh dairy products is declining and demand has shifted towards 133 

dairy fat, including full-fat drinking milk and cream. Processed dairy products, especially cheese, remain 134 

closely associated with greater income levels, urbanization, local preferences and dietary habits 135 

(OECD/FAO, 2025). 136 

 137 



PART 1 – The state of livestock diversity  5 

 

 

Figure 1B3. Per capita consumption of fresh and processed dairy products in milk solids, 2022–138 

24 and 2034  139 

 140 
Note: Processed dairy products include butter, cheese, skim milk powder and whole milk powder. Milk solids are calculated 141 
by adding fat and non-fat solids for each product. 142 
Source: OECD/FAO (2025). 143 

 144 

 145 

The implications for production systems and AnGR are context-dependent. Rising demand may create 146 

strong incentives for the use of specialized dairy breeds and for crossbreeding strategies aimed at 147 

increasing milk yields, particularly where feed systems, veterinary services, cold chains and formal 148 

market infrastructure are expanding. However, dairy development is not solely a question of 149 

productivity. A wide range of dairy products, including fresh milk, fermented products, cheese, butter, 150 

ghee and reconstituted products, are associated with diverse value chains, consumer preferences and 151 

production environments. As a result, different production models and breed types may be required to 152 

meet these varied demands, underscoring the continued importance of maintaining diverse AnGR. 153 

 154 

The production response to rising demand will therefore be uneven across regions and commodities 155 

(Figure 1B4). The Outlook projects global agricultural and fish production to expand by 14 percent over 156 

the next decade, with middle-income countries remaining the main source of global agricultural 157 

expansion. Growth is expected to come mainly from productivity gains, but expansion of cropping area 158 

and livestock herds is also expected, particularly in Africa and South Asia, where access to modern 159 

farming technologies remains more limited (OECD/FAO, 2025). 160 

 161 
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Figure 1B4. Projected global production of selected livestock products, 2022–24 and 2034 162 

 163 

Note: Values are expressed in million tonnes.  164 
Source: Authors’ calculation based on OECD/FAO (2025). 165 

 166 

Demand transitions should be treated as both a driver of livestock-sector change and a force shaping the 167 

future valuation of production and related AnGR. Where demand is met primarily through standardized 168 

high-output systems, locally adapted breeds may be displaced and the genetic base of production may 169 

narrow. Where markets, policies and breeding programmes recognize resilience, adaptation, quality and 170 

territorial identity as sources of value, demand growth can support the sustainable use of livestock 171 

diversity. The central policy task is not only to respond to rising demand for animal-source foods, but 172 

to shape livestock development pathways that improve nutrition, support livelihoods, reduce 173 

environmental pressures and maintain the genetic diversity needed for future adaptation. 174 

 175 

 176 

3. Trade, standards and value-chain restructuring 177 

Trade, standards and value-chain restructuring are reshaping the geography and organization of 178 

livestock production. For meat and dairy, trade does more than move products across borders. It connects 179 

regions with surplus production to regions where demand exceeds domestic supply, exposes producers 180 

to international prices and sanitary requirements, and influences the type of production systems, breeds 181 

and value-chain arrangements that become commercially viable. 182 

 183 
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Figure 1B5. Net trade positions in meat and dairy products, selected economies and regions 184 

(SSA=Sub-Saharan Africa), in 2015, 2020 and 2023. 185 

 186 
Note: Net trade is calculated as exports minus imports. Positive values indicate net exports and negative values indicate net 187 
imports. Values are expressed in thousand tonnes. Meat and dairy products are shown separately for 2015, 2020 and 2024. 188 
Source: Authors’ calculation based on FAOSTAT Detailed Trade Matrix. 189 

 190 

Figure 1B5 illustrates contrasting positions in global meat and dairy trade in some countries and regions. 191 

Brazil is a net exporter of meat, reflecting its role as one of the major suppliers to international markets. 192 

China, by contrast, has routinely been a major net importer of livestock products, reflecting the gap 193 

between domestic demand and supply. India shows a different pattern, with a limited net trade exposure 194 

in the products shown, as its substantial livestock production is balanced by its large human population. 195 

Sub-Saharan Africa remains import-dependent, especially for dairy and increasingly for meat. These 196 

cases are not intended to represent the whole global market; they illustrate four different trade positions: 197 

a major exporter, a major demand-driven importer, a large domestic market, and an import-dependent 198 

region. 199 

 200 

Trade positions are critical, as they shape domestic production incentives. Export-oriented systems are 201 

under pressure to deliver predictable volumes, standardized quality, traceability and compliance with 202 

sanitary and phytosanitary requirements. Import-dependent systems face a different dynamic, where 203 

domestic producers must compete with internationally supplied products while responding to growing 204 

demand. In both contexts, deeper trade integration tends to encourage specialization, investment in 205 

commercial production systems and greater reliance on breeds or lines adapted to standardized, 206 

high-output value chains. The Outlook projects that global meat trade will continue to expand, albeit at 207 

a slower pace than in the previous decade, with Brazil, the European Union and the United States of 208 

America expected to remain key exporters by 2034 (OECD/FAO, 2025). In the dairy sector, trade plays 209 

a more differentiated role. Fresh dairy products are typically produced and consumed domestically, 210 

reflecting perishability, consumer preferences and cold-chain requirements. In contrast, processed 211 

products such as milk powders, butter and cheese are more tradable and increasingly important in 212 

balancing regional deficits and surpluses. 213 

 214 

Value-chain restructuring reinforces these trade effects. Processing capacity, cold chains, logistics, retail 215 

expansion, certification and food-safety systems increasingly determine who can participate in meat and 216 

dairy markets. FAO’s work highlights that agricultural exports have grown faster than production and 217 

that global value chains have expanded alongside stricter product and process standards, food-safety 218 

requirements and stronger coordination by the key private sector actors (FAO, 2022). It also notes that 219 

standards have shifted from border inspection towards process-based quality assurance, private 220 

standards and stronger value-chain governance by the private sector (FAO, 2022). 221 

  222 

This result has direct implications for livestock producers. More formal and integrated meat and dairy 223 

chains can improve market access, food safety, traceability and investment. However, they can also raise 224 
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entry barriers for smallholders, pastoralists and producers using locally adapted breeds if they lack 225 

access to finance, veterinary services, cold chains, producer organizations, certification systems or 226 

reliable market outlets. As value chains become more coordinated, competitiveness is often defined by 227 

regular supply, uniform product characteristics and compliance capacity. These requirements may 228 

favour specialized commercial breeds and lines that perform well under standardized production 229 

conditions. 230 

 231 

 232 

4. Climate and environmental pressures 233 

 234 

Climate and environmental pressures are increasingly reshaping livestock systems. These pressures 235 

operate in two directions. On the one hand, livestock systems are exposed to climate-related shocks, 236 

including severe drought, heat stress, changing rainfall patterns and shifts in feed and water availability. 237 

On the other hand, livestock systems are under growing pressure to reduce greenhouse gas emissions 238 

and thus contribute to climate change mitigation.  239 

 240 

Severe drought is one of the most prominent climate-related stressors affecting livestock systems. It 241 

directly constrains pasture productivity, feed availability, water access, animal health and reproduction, 242 

and shapes herd mobility and household management decisions. Analysis based on the Standardized 243 

Precipitation Evapotranspiration Index (SPEI) indicates a marked increase in exposure to severe drought 244 

between 2005–2014 and 2015–2024. Using the average country as a proxy, exposure rose from 7.1 to 245 

10.3 severe drought months per decade, representing an increase of approximately 45 percent, or about 246 

three additional months per country over the most recent decade. As illustrated in Figure 1B6, this 247 

increase is unevenly distributed but shows a clear expansion of severe drought conditions across major 248 

livestock-dependent drylands, including parts of Africa, the Near East, Central Asia, Southern Europe, 249 

the Caribbean and other arid and semi-arid regions. 250 

 251 

Figure 1B6. Frequency of severe drought conditions, 2005–2014 and 2015–2024 252 

 253 

Note: Severe drought is defined as SPEI ≤ -1.5. The maps show the number of months in each decade classified as severe 254 
drought. Darker colours indicate a higher frequency of severe drought months. Values reported in the text are unweighted 255 
country averages. 256 
Source: Authors’ calculation based on SPEI data (SPEI Global Drought Monitor, 2025). 257 

The spatial pattern shown in Figure 1B6 is particularly relevant for grazing, mixed crop–livestock and 258 

pastoral systems, where livestock production depends heavily on seasonal rainfall, pasture availability, 259 

water points and mobility. In these systems, severe drought can quickly translate into feed shortages, 260 

declining animal body condition, reduced reproductive performance, higher mortality risk and increased 261 

pressure on household assets. It can also force producers to sell animals under distress conditions, reduce 262 
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breeding herds, change species composition or abandon traditional mobility routes. Repeated severe 263 

droughts may therefore produce long-term effects that go beyond temporary production losses. They 264 

can alter herd structures, weaken local breeding systems and reduce the capacity of communities to 265 

maintain locally adapted animal populations. 266 

 267 

At the same time, livestock systems are increasingly central to climate change mitigation debates. FAO 268 

estimates that livestock agrifood systems, including farm-gate emissions, land-use change and supply-269 

chain processes, accounted for 6.2 Gt CO₂eq in 2015, or approximately 12 percent of anthropogenic 270 

greenhouse gas emissions (FAO, 2023). Cattle account for the largest share of livestock emissions, while 271 

meat production accounts for about two-thirds of emissions allocated to edible animal products. 272 

Emission intensity, which considers emissions per unit of product, varies substantially across species, 273 

countries and production systems, reflecting differences in breeds, management practices, feed quality 274 

and environmental conditions. 275 

  276 

This emissions challenge adds another layer to livestock transformation. Production systems are 277 

increasingly expected to produce more animal-source food with lower emissions per unit of output. As 278 

shown in Figure 1B7, FAO’s lower-emission pathway analysis (FAO, 2023) indicates that, without 279 

mitigation, rising demand for animal-source foods could increase livestock-system emissions 280 

substantially by 2050. However, a combination of interventions, including productivity gains, breeding, 281 

improved animal health, better feed and nutrition, manure management, carbon sequestration, circular 282 

bioeconomy approaches and reductions in food loss and waste, can bend the emissions pathway while 283 

still meeting growing demand. The figure should be interpreted as an illustration of technical potential, 284 

since it assumes full adoption and cumulative impacts across interventions.  285 

Figure 1B7. Projected livestock emissions and mitigation pathways to 2050 286 

 287 

Note: The figure shows base-year and projected livestock-system emissions under a business-as-usual pathway and the 288 
technical mitigation potential of selected interventions. Interventions are assumed to have cumulative impacts and 100 percent 289 
adoption; results should therefore be interpreted as illustrative technical potential rather than expected outcomes. 290 
Source: FAO (2023) 291 
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A balanced approach is required. Productivity gains, improved animal health, enhanced feeding 292 

practices, manure management and selective breeding can all contribute to lower-emission livestock 293 

systems. However, these strategies should not focus exclusively on maximizing output per animal under 294 

optimal conditions. They must also take into account performance under heat stress, drought, disease 295 

pressure, feed scarcity and low-input production environments. In many regions, particularly drylands, 296 

mountains, marginal areas and pastoral systems, resilience-related traits may be as important as 297 

yield-related traits for long-term sustainability. The policy challenge is therefore to better align climate 298 

adaptation and drought preparedness efforts with climate-smart livestock development, including the 299 

sustainable management and use of AnGR. 300 

 301 

5. Disease risk and biosecurity 302 

 303 

Animal diseases encompass a wide range of transmissible conditions, including African swine fever, 304 

avian influenza, contagious bovine pleuropneumonia, foot-and-mouth disease, peste des petits 305 

ruminants and Rift Valley fever, among others. Over recent decades, the reported frequency of animal 306 

disease outbreaks appears to have increased (Bernstein et al., 2022), with retrospective analyses 307 

suggesting that this trend reflects a genuine rise in disease emergence rather than improved detection 308 

alone (Goldstein et al., 2022). For instance, patterns observed for avian influenza are broadly consistent 309 

with this global trend. Between 2016–2020 and 2021–2025, the number of reported outbreaks increased 310 

markedly, from 10 217 to 28 002, accompanied by a significant geographic expansion of the disease 311 

(Figure 1B8). In addition to the progressive spread of outbreaks across the Americas over the past 312 

decade, avian influenza has increasingly been reported in latitudinal zones and ecological regions 313 

previously unaffected, or only sporadically affected, by the virus. This shift suggests an evolving 314 

epidemiological landscape characterized by wider environmental suitability, altered migratory 315 

interfaces, and sustained virus circulation across broader geographic ranges.  316 

  317 
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Figure 1B8. Number and distribution of Avian Influenza outbreaks worldwide between 2016 318 

and 2025 319 

 320 

 321 
Source: EMPRES-I (FAO, 2026) 322 

 323 

 324 

Animal diseases are an increasingly important driver of livestock transformation. Their effects go 325 

beyond animal mortality. Disease events can reduce productivity, disrupt trade, restrict animal 326 

movements, increase production costs, weaken market access and trigger changes in biosecurity 327 

requirements. In economic terms, peste des petits ruminants, for example, is estimated to cause global 328 

losses of USD 1.4–2.1 billion annually (FAO & OIE, 2016).  329 

As livestock populations become more concentrated, production systems intensify, trade expands and 330 

climate and ecosystem changes alter disease ecologies, the conditions under which pathogens emerge, 331 

spread and are managed are also changing. FAO’s World Livestock 2013 framed this as a changing 332 

disease landscape driven by pressures such as intensification, globalization, climate change, land 333 

pressure, ecosystem change and weak health systems, requiring responses that integrate animal, human 334 

and environmental health. The relation is bi-directional, changes in the way animals are produced impact 335 

the disease landscape, but diseases can also trigger changes in the way animals are produced 336 

  337 

Recent FAO work reinforces this point, identifying epidemics, ecosystem degradation and climate 338 

change as major drivers of agrifood-system risk. It notes that the intensification of livestock production, 339 

degradation and fragmentation of ecosystems, expansion into wild areas, antimicrobial resistance and 340 

increasing production and consumption of animal products can contribute to rising disease risks and 341 

food-safety threats. In livestock systems, these risks are increasingly visible through outbreaks of 342 

transboundary animal diseases such as African swine fever, highly pathogenic avian influenza and foot-343 

and-mouth disease, as well as through the growing importance of surveillance, vaccination, movement 344 

control, traceability and farm-level biosecurity. 345 

 346 

Animal-health shocks also have major livelihood and economic consequences. In many low- and 347 

middle-income countries, livestock are not only productive assets; they are also sources of food, income, 348 
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savings, employment and resilience. Disease outbreaks can reduce herd assets, decrease productivity, 349 

disrupt market access and increase vulnerability among smallholders, pastoralists and value-chain actors 350 

(see Box 1B1). Strengthening veterinary services, surveillance, vaccination capacity and biosecurity 351 

systems is therefore essential not only for disease control, but also for protecting the livestock 352 

populations and production systems through which AnGR are maintained. For AnGR, disease pressure 353 

matters because it can reshape both production systems and breeding priorities. Disease outbreaks often 354 

lead to herd or flock losses, emergency culling, movement controls, restocking programmes and stricter 355 

biosecurity standards. These responses may strengthen disease control and improve food safety, but they 356 

can also accelerate structural change. In China, African Swine Fever episodes appear to have accelerated 357 

hog farming capitalization for instance (Hua et al., 2025). Where recovery strategies rely mainly on 358 

high-output commercial breeds or standardized production systems, locally adapted breeds may be 359 

displaced. Where smallholder and pastoral systems are excluded from formal value chains because they 360 

cannot meet new biosecurity, traceability or certification requirements, the production systems that 361 

maintain local breeds may become less viable. 362 

 363 

Box 1B1. Impact of African Swine Fever on local swine production systems in Indonesia 364 

African swine fever (ASF) is a highly lethal haemorrhagic disease of domestic and wild pigs caused by 365 

the African swine fever virus (ASFV), a double-stranded DNA virus of the genus Asfivirus (family 366 

Asfarviridae). The virus is transmitted through direct contact with infected animals, contaminated pork 367 

products, fomites, and, in some settings, soft ticks (Ornithodoros spp.). As no effective vaccine is 368 

available, control relies primarily on strict biosecurity measures. Although ASF poses no risk to human 369 

health, it causes severe economic losses due to high morbidity and mortality.  370 

 371 

In Indonesia, African swine fever (ASF) was first detected in North Sumatra in 2019 and since then 372 

outbreaks have been reported across multiple regions of the country, including Sumatra, Java, 373 

Kalimantan, Bali, Nusa Tenggara and Papua. 374 

 375 

Pig farming plays a critical role in rural livelihoods and local food supply chains in Indonesia, with 376 

small-scale producers, typically keeping fewer than 20 sows, accounting for around 80% of national pig 377 

production. Prior to the ASF outbreak, the national pig population was estimated at 8.9 million head in 378 

2019 and was distributed across 34 of the country’s 38 provinces. By 2025, this population had declined 379 

sharply to approximately 3.7 million head. This dramatic reduction is largely attributable to ASF, which 380 

has caused not only substantial direct losses through animal mortality but also significant indirect 381 

economic impacts, disrupting pig production, marketing activities and the livelihoods of the many actors 382 

involved along the swine value chain. 383 

 384 

African swine fever (ASF) affects not only crossbred and imported pigs but also local swine breeds, 385 

underscoring the critical importance of strict biosecurity measures, appropriate waste management 386 

practices—particularly the control of swill feeding—effective quarantine procedures and robust 387 

surveillance systems to prevent further spread. At the same time, there is a strong need for nationwide 388 

studies to screen swine breeds and populations in order to identify individuals or breeds with greater 389 

resistance or resilience to ASFV. Such research could generate valuable insights into the genetic or 390 

immunological factors underlying tolerance to the virus and support the development of targeted 391 

breeding programmes aimed at enhancing herd resilience. In the longer term, this approach could 392 

complement immediate disease-control measures and contribute to a more sustainable strategy for 393 

mitigating the devastating impacts of ASF outbreaks and strengthening the stability of the swine 394 
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industry.395 

 396 

Local signs of pigs infected with ASFV 397 
Photo credit: Atik Ratnawati 398 
 399 
Provided by Atik Ratnawati, Indrawati Sendow, and Bess Tiesnamurti 400 

 401 

As animal disease outbreaks are becoming more frequent, more complex and increasingly difficult to 402 

contain, a key policy challenge is to better integrate livestock production, and AnGR in particular, into 403 

disease preparedness and biosecurity strategies (WOAH, 2026). Disease control approaches should not 404 

focus solely on reducing immediate outbreak risks, but also consider longer-term resilience by 405 

promoting management practices and breeding strategies that enhance the robustness and adaptive 406 

capacity of production systems, including through the conservation and sustainable use of genetic 407 

diversity. Despite the increased frequency of outbreaks, persistent funding gaps weaken veterinary 408 

services and surveillance systems, creating conditions that facilitate the spread and persistence of 409 

diseases (WOAH, 2026). 410 

 411 

 412 

6. Conflict and displacement pressures  413 

Armed conflict and forced displacement are increasingly significant pressures on livestock production 414 

systems, particularly in fragile and food-insecure regions. The incidence of violent conflict has risen 415 

markedly in recent years. For example, data from the Armed Conflict Location and Event Data Project 416 

(ACLED) indicate that more than 185 000 violent events occurred worldwide in 2025, nearly double 417 

the number recorded in 2021 (ACLED, 2025). Livestock systems are especially vulnerable to 418 

conflict-related shocks, as violence disrupts access to veterinary services, markets, and input and output 419 

value chains. These adverse impacts are particularly pronounced in pastoral and agro-pastoral systems, 420 

where livestock represents not only a primary source of food and income, but also a form of mobile 421 

capital (Catley et al., 2016). 422 

 423 

Restrictions on pastoral mobility are among the most immediate and consequential effects of conflict on 424 

livestock systems. Seasonal movements between grazing areas and water sources—particularly in 425 

pastoral regions of the Sahel and the Horn of Africa—constitute a fundamental risk-management 426 

strategy. Armed conflict and insecurity, however, increasingly constrain access to traditional grazing 427 

routes, water points, and cross-border migration corridors (Mkutu, 2018). In addition, heightened 428 

conflict incidence often forces livestock herders to concentrate in smaller, frequently degraded areas, 429 

intensifying pressure on rangelands, exacerbating competition over natural resources, and increasing the 430 

risk of disease transmission among animals and between herds (Brottem & McDonnell, 2020). 431 
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 432 

Addressing these complex challenges requires conflict-sensitive livestock policies that protect pastoral 433 

mobility, sustain veterinary services and safeguard the traditional production systems in which much of 434 

the world's remaining animal genetic diversity is concentrated. Given that conflict rates are highest and 435 

most persistent in many of the world's most livestock-dependent regions, including the Sahel, the Horn 436 

of Africa, the Great Lakes region of Africa and parts of the Middle East and South Asia, integrating 437 

conflict and displacement dynamics into livestock development policy and AnGR conservation 438 

strategies is a matter of considerable urgency (ACLED, 2025; Catley et al., 2016).  439 

 440 

7. Policy and institutional drivers  441 

Public policies and institutional frameworks play a critical role in shaping the trends of livestock 442 

production systems, which in turnimpact the state of AnGR. As highlighted in the second SoW-AnGR 443 

(FAO, 2015), policy environments including decisions on public investment, subsidies, trade regulation, 444 

environmental standards and research strongly shape the direction of livestock-sector change. In recent 445 

years, emerging pressures, including pandemic outbreaks, climate change, and rising conflict incidence, 446 

have further accelerated change in the livestock sector, underscoring the critical importance of effective 447 

policy responses to safeguard livestock diversity and sustain production systems. 448 

 449 

Trade policies and sanitary and phytosanitary (SPS) regulations play a significant role in shaping 450 

livestock value chains and sectoral competitiveness. Increasingly stringent standards on food safety, 451 

traceability, and animal health at both global and national levels can strengthen biosecurity; however, 452 

they may also disadvantage smallholder producers and livestock sectors in developing countries that 453 

lack the capacity to comply with these requirements (Indrawan & Daryanto, 2020; Mabunda et al., 454 

2025). Institutional arrangements governing land tenure systems, particularly in pastoral and 455 

agro-pastoral regions, represent another key driver of livestock production systems. Ambiguous land 456 

rights and competing land uses can constrain livestock mobility and undermine the functioning and 457 

resilience of pastoral production systems (Fernández-Giménez, 2002). 458 

 459 

In recent years, livestock-sector policy frameworks have increasingly been embedded within broader 460 

agendas addressing food security, nutrition, climate change, and rural development across countries 461 

(HLPE, 2016). This integration has driven a shift toward balancing productivity objectives with 462 

environmental sustainability, animal welfare, and public health considerations, with direct implications 463 

for breed selection and the conservation of AnGR.  464 

 465 

In parallel, evolving societal expectations, particularly in relation to animal welfare, environmental 466 

sustainability and ethical consumption, are increasingly shaping livestock policies and institutional 467 

frameworks, with significant implications for production systems and AnGR (FAO, 2024). In many 468 

regions, stricter animal welfare standards and consumer-driven regulations are influencing breeding 469 

objectives, favoring traits related to robustness, health and behaviour alongside productivity. For 470 

instance, in the EU pig sector, restrictions on routine tail docking introduced for animal welfare reasons 471 

have led to greater emphasis on management solutions (Menegon et al., 2025), with potential for 472 

selection on associated traits (Aikins-Wilson et al., 2021). At the same time, the rapid expansion of 473 

sustainability-oriented policy agendas, including climate and biodiversity strategies, is promoting 474 

transitions toward more resource-efficient and resilient livestock systems, often supported by public 475 

incentives and regulatory measures (OECD, 2023). These shifts may create new opportunities for locally 476 

adapted breeds but can also impose compliance challenges, particularly for smallholder producers, 477 

highlighting the need for inclusive policies that balance societal demands with equity, livelihoods and 478 

the conservation of animal genetic diversity. 479 

 480 
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Despite progress, significant governance and investment gaps persist. Limited and declining funding for 481 

animal health systems—often representing only a small fraction of global health expenditures—482 

continues to constrain the capacity of veterinary services to prevent and respond effectively to disease 483 

outbreaks (WOAH, 2026). Weak surveillance and monitoring systems, as well as insufficient 484 

infrastructure, operational procedures and cross‑sectoral coordination, further hinder effective policy 485 

implementation, particularly in low‑ and middle‑income countries (FAO, 2025). In addition, gaps in 486 

knowledge systems and limited investment in research and innovation reduce the effectiveness of 487 

disease control strategies and policy design (Kappes et al., 2023; Charlier et al., 2022). Strengthening 488 

institutional capacity, improving policy coherence across sectors, and increasing sustained investment 489 

in animal health services and research therefore remain critical for ensuring that livestock systems, and 490 

the genetic resources on which they depend, contribute effectively to sustainable development. 491 

 492 

 493 

8. Conclusions 494 

The chapter shows that livestock systems are being reshaped by interacting drivers, including changing 495 

demand for animal-source foods, trade and value-chain restructuring, climate and environmental 496 

pressures, disease risks, conflict and displacement, and evolving policy and institutional frameworks. 497 

These drivers influence production systems, market access, management practices and breeding choices, 498 

with direct consequences for which AnGR are maintained, used or displaced. 499 

 500 

Across the chapter, a clear pattern emerges. Rising demand, deeper trade integration and tighter 501 

standards can favour more specialized and standardized production systems, particularly in poultry, pigs 502 

and some dairy systems, increasing the risk of genetic erosion. At the same time, the chapter also shows 503 

that in grazing, mixed crop-livestock and pastoral systems, locally adapted breeds remain important 504 

because of their contributions to resilience, heat and drought tolerance, disease resistance, use of 505 

marginal resources and livelihood security. 506 

 507 

Climate stress, disease outbreaks and conflict-related disruptions reinforce the need to maintain diverse 508 

AnGR as part of broader livestock resilience strategies. The policy challenge is to shape livestock 509 

development pathways that improve nutrition and livelihoods, respond to environmental and health 510 

pressures, and maintain the diversity needed for future adaptation. Coherent policies, when implemented 511 

can underlie stronger veterinary and monitoring systems, and sustained support for the production 512 

systems and livestock keepers that continue to manage diverse animal populations. 513 

 514 

  515 
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