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Figure S1. Estimated per capita protein deficits caused by loss of wild meat from diets,
in the absence of replacements (current estimated total protein intake minus estimated
game meat protein intake). Minimum protein intake values based on guidelines from the
World Health Organisation. Relates to Figure 1.
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COUNTRY I1SO3 Protein from game Total annual

meat per person protein from game
Nigeria NGA 0.83 62,254,085
Coted'lvoire Clv 6.10 58,766,637
USA USA 0.44 53,679,031
Ethiopia ETH 0.79 33,254,337
Ghana GHA 2.49 28,296,302
Cameroon CMR 2.62 25,383,805
Germany DEU 0.60 18,265,160
Congo COG 8.08 16,289,926
South Africa ZAF 0.72 15,499,301
Argentina ARG 0.82 13,602,721
Niger NER 1.39 12,264,897
Morocco MAR 0.89 12,042,828
Zimbabwe ZWE 2.13 11,582,638
Mali MLI 1.37 10,127,448
Kenva KEN 0.52 10,119,492
Botswa BWA 9.72 8,352,768
Tanzania TZA 0.38 8,232,121
CAR CAF 3.76 6,624,268
Rwanda RWA 0.99 4,667,121
Sweden SWE 1.20 4,432,779
Angola AGO 0.37 4,409,458
New Zealand NZL 1.90 3,347,918
Iran IRN 0.11 3,221,848
Benin BEN 0.68 3,016,751
Sudan (former) SDN 0.19 3,001,548
Madagascar MDG 0.28 2,797,673
Burki Faso BFA 0.33 2,544,337
Peru PER 0.19 2,340,912
mibia M 2.40 2,230,420
Guinea GIN 043 2,075,939
Austria AUT 0.52 1,714,895
Chi CHN 0.00 1,711,143
Switzerland CHE 0.42 1,334,269
United Kingdom GBR 0.05 1,170,366
France FRA 0.05 1,129,570
Portugal PRT 0.29 1,081,960
Denmark DNK 0.46 971,146
Spain ESP 0.06 962,316
Italy ITA 0.04 896,112
Romania ROU 0.13 892,374
Poland POL 0.06 859,378
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Table S1. Estimated annual wild meat consumption and food security indices for 83 countries with non-zero estimates. Related to Figure 1.




Country I1SO3 Estimated extra  Estimated extra  Total estimated Estimated number of
pasture (km2) crop land (km2)  extra agricultural  species destined for
land (km2) extinction
Ecuador ECU 6082.2 1262.7 73449 85.1
Colombia CcoL 6711.1 1284.7 7995.8 41.8
United States USA 8473.3 3808.4 12281.7 248
Venezuela VEN 4274 1110 5384.1 151
Cote d'lvoire Civ 5302.8 15324 6835.2 12.4
Cameroon CMR 3104 754.2 3858.2 10
Brazil BRA 7857.2 1380.8 9238 8.2
Nigeria NGA 8617.5 1702.1 10319.6 6.3
Suriname SUR 3853.2 1048.7 4901.9 6.2
Bolivia BOL 5759.8 1188 6947.7 5.9
Guyana GUY 1497.4 803.1 2300.5 53
Madagascar MDG 322.8 87.6 410.5 4.8
Ghana GHA 1556.1 657.7 2213.7 3.7
Rwanda RWA 863.5 177.8 1041.3 3.6
Ethiopia ETH 6351.7 1033 7384.7 3.2
Morocco MAR 14494 425.1 1874.5 3.2
Argentina ARG 4106.7 627.3 4734 2.8
New Zealand NZL 1198.5 217.6 1416.1 2.8
South Africa ZAF 1142 447 1589 2.5
Tanzania TZA 1244.8 248.8 1493.6 19
Germany DEU 1087.6 754.3 1841.8 1.9
Gabon GAB 355.4 2379 593.3 1.6
Peru PER 263.9 65.8 329.7 14
Liberia LBR 73.4 77.2 150.5 14
Kenya KEN 1968.1 338.7 2306.7 13
Congo - Brazzaville COG 330.9 3595 690.4 13
Mauritius MUS 9.9 5.5 154 0.8
China CHN 111.2 85.2 196.4 0.7
Portugal PRT 84.1 52 136.1 0.7
Iran IRN 161.4 66.8 228.1 0.5
Italy ITA 88.4 47.9 136.4 0.5
Spain ESP 63 48 111 0.5
Zambia ZMB 1796.5 4554 2251.9 04
Austria AUT 99.4 65.9 165.3 0.4
Sierra Leone SLE 101.6 31.2 132.8 0.4
Zimbabwe ZWE 1289.3 391.8 1681.1 0.4
Guinea GIN 361.3 68.4 429.6 0.4
Switzerland CHE 90 45 135 0.3
Central African Republic  CAF 1359 253.8 1612.8 0.3
Sweden SWE 336.8 200.9 537.7 0.3
Lesotho LSO 264.2 57.6 321.8 0.3
Cyprus CYp 8.1 5.9 139 0.2
France FRA 92.2 42.8 135.1 0.2
Botswana BWA 1216.1 253.4 1469.6 0.2
Romania ROU 68.9 47.6 116.5 0.2
Afghanistan AFG 556.7 84.9 641.6 0.1
Togo TGO 157.2 54.3 2115 0.1
Namibia NAM 250.1 66.7 316.8 0.1
Poland POL 10.7 46 56.6 0.1
Angola AGO 178.2 931 2713 0.1
Denmark DNK 86 40.9 126.9 0.1
Norway NOR 176.2 77.7 2539 0.1
United Kingdom GBR 83.8 49.7 1335 0.1
Mali MLI 1725 257.7 1982.8 0.1
Benin BEN 140.8 73 213.8 0
Niger NER 2107.6 325 2432.7 0
Belgium BEL 26.7 16 42.7 0
Netherlands NLD 225 12.8 353 0
Greece GRC 11.6 3.5 15.1 0
Burkina Faso BFA 380.9 74.7 455.6 0
Sudan SDN 803.8 101.9 905.7 0
Slovakia SVK 4.5 8 12.5 0
Tunisia TUN 18.4 4.4 22.8 0
Czechia CZE 5 8 13 0
Gambia GMB 393 12.5 51.8 0
Georgia GEO 1.1 0.5 1.6 0
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Table S2. Estimated land demand and biodiversity loss per country. Related to

Figure 1.




Case study

Key characteristics

Key refs

Madagascar

Current consumption: High dependence on wild meat for nutrition and food security. Around Ankarafantsika National Park ~90% of households hunt
wildlife at least once per week to cope with food insecurity.

Environmental factors: An island nation, with ~71% of land cultivated, and ~10% designated as protected. Other suitable forests and hillsides continue to be
cleared, primarily for small-scale farming, but space for further expansion is limited. Conservation restrictions to stop forest clearance and hunting already result
in significant welfare costs to communities.

Socio-economic factors: Food insecurity and malnutrition is high, poverty (as opposed to wealth) mostly drives wild meat consumption

Overall assessment: Food system would struggle to adapt to loss of wild meat - protein intake would likely be reduced for many rural households, which are
already food insecure, leading to malnutrition. Alternatively, high social costs may lead to non-compliance with prohibitions, as is already the case in/around
existing protected areas.

S1-4

East
Region,
Cameroon

Current consumption: Wild meat important for diets and nutrition, particularly in rural areas: 30-80% of protein intake in rural households

Environmental factors: Rural agriculture is subsistence and seasonal. Examples of viable alternatives to wild meat hunting in rural areas remain elusive. Small-
scale aquaculture is under-developed, but requires major investment in capacity and capital, and may be unsuitable.

Socio-economic factors: Established cultural preferences for wild meat. Capacity to enforce regulations is weak in remote areas.

Overall assessment: Rural food system would struggle to adapt to loss of wild meat from diets, due to lack of space and resources for alternatives. Prohibitions
may be socially illegitimate and difficult to enforce.

$5-7

Malawi

Current consumption: On average of 14% of households hunt wildlife, 21% of households consume wild meat. Hunting and consumption of wildlife is
already illegal in many areas, but continues via illicit and informal markets.

Environmental factors: Agricultural production is seasonal, space for agricultural expansion is severely limited.

Socio-economic factors: Hunting is a cultural tradition in the Northern region, and there are taste preferences for wild meat over domestic meat. Households
hunt for income and subsistence. Malawi is food insecure, and wild meat makes up gaps in food availability during the agricultural lean season. Supply chains for
alternative protein sources are weak.

Overall assessment: Rural food system would struggle to adapt to loss of wild meat, and any additional prohibitions are likely to be socially illegitimate, with
persistence of informal markets. Though urban Malawians consuming wild meat (mice and birds) as a delicacy may adapt.

$8-10

Rural
Gabon

Current consumption: >70% of rural families participate in subsistence hunting, 40-60% of households sell wild meat, wild meat provides up to 90% of dietary
protein in some families. Some evidence of declining hunting due to urbanisation, though there are peaks during seasonal employment gaps, and rural people
remain highly dependent on forest products.

Environmental factors: Agticultural production is small-scale and seasonal

Socio-economic factors: Wild meat is a deeply-rooted cultural preference with inelastic demand. Relatively wealthier households (even in poor rural areas)
consume more, and people are willing to pay more for wild meat than livestock. Hunting can make up one quarter of household income in some areas, and
remote villages have low capacity to change livelihood strategies, with ability to adapt depending on proximity to facilities and infrastructure, and availability of
resources.

Overall assessment: Rural food system would struggle to adapt to loss of wild meat from diets and livelihoods. Though urbanisation may reduce patticipation
in hunting, demand for wild meat may remain or increase due to increased wealth and cultural preferences. Prohibitions may be socially illegitimate and difficult
to enforce, even with livestock alternatives.

S11-15

Brazilian
Amazon

Current consumption: Subsistence hunting (and fishing) is an important cultural activity and major source of dietary protein for indigenous and rural
communities in remote areas of Amazonia. Estimated that 89,000 tons of wild meat are consumed per year by 8 million peoples in Brazilian Amazonia. Wild
meat provides 8-72% of total protein consumed by Amazonian people, depending on socio-ecological systems. In urban centres of the interior of Amazonia, >
80% of houscholds consume wild meat.

Environmental factors: Well-established large-scale agriculture has led to high rates of deforestation. 44% of remaining natural habitat is protected, in to which
large-scale agriculture cannot expand (though could feasibly expand only ~20% of non-protected forest remnants).

Socio-economic factors: Well-established large-scale agriculture and cattle ranching in the Amazonian deforestation frontier. Market is aimed at national and
international consumers, and does not supply remote rural and indigenous communities. Although hunting is permitted for indigenous peoples, uncertain legal
status of hunting leaves other rural populations subject to arbitrary interpretation and weak enforcement of contradictory laws, contributing to informality and
illicit markets. In urban centers prices of wild meat, chicken, and beef vary according to availability and distance to productions areas. Limited evidence that

$16-19




incentives and social marketing can encourage alternatives (chicken) in urban centres. However, livestock raising for food provision is not common amongst
rural and indigenous communities, with many previous husbandry initiatives failing for logistical, technical, social and environmental reasons.

Overall assessment: Rural and indigenous food system would be unable to rapidly adapt to loss of wild meat, primarily due to poor access to alternatives, but
also due to cultural importance of wild meat. Communities would likely rely even more on fishing, since it is the most complementary protein source in most of
Amazonia. Agticultural expansion may occur to increase protein supply to urban consumers. The social costs in terms of lost rights and traditions would be
high, and prohibitions would be difficult to enforce. Community-based sustainable hunting of certain low-disease-risk species may represent a more viable and
socially-just option.

Brazilian
Atlantic
Forest

Current consumption: Mostly rural communities who hunt wildlife for diet complementation (not strictly subsistence), recreation, retaliation and trade to
urban areas. In Southern Bahian ~50% of rural households hunt occasionally in protected areas primarily for consumption. Subsistence hunting is an important
cultural activity and a soutce of animal protein for ~ 167000 indigenous. Sport and commercial hunting are also performed by urban residents. Hunting is
already illegal except for satisfying hunger of a person and for indigenous peoples in officially recognized territories, though enforcement is limited, so illegal
hunting continues including in strictly protected areas.

Environmental factors: Well-established agricultural sector (which could potentially intensify production) and urbanisation. A biodiversity hotspot where

~28% of original vegetation cover remains (highly dispersed and fragmented), and is under continued pressure from hunting, logging and agricultural expansion.

Only ~30% of remaining forest is protected.

Socio-economic factors: Small-scale agriculture and animal husbandry are common in rural areas. Intense urbanization and access to markets mean most
people can access alternative protein sources. However, cultural aspects and taste preference for wild meat are high in some areas.

Overall assessment: The food system could potentially adapt to removal of wild meat. However investments would be necessaty to sustainably intensify
current production and/or recover degraded areas to expand agriculture, so avoiding further deforestation and threats to biodiversity in this already highly
fragmented region. The social costs would be high for the rural poor and for indigenous populations also in terms of lost rights and traditions. Existing
prohibitions are already difficult to enforce, additional regulations (affecting the most vulnerable populations) may be socially unjust and result in non-
compliance.

$20-22

Tropical
south west
Ghana

Current consumption: In rural areas ~44% of households consume wild meat on a weekly basis and ~40% engage in hunting (though not as a key livelihood).
In urban areas, ~69% of people report eating wild meat, though few (6%) on a daily basis. The importance of wild meat for consumers and hunters appears to
be declining, though remains an important commodity for some, particularly the rural poor.

Environmental factors: Scope for agricultural expansion into primary forests may be limited due to already highly fragmented habitat. Any increased livestock
production will intensify competition in the existing agricultural landscape, with potential for escalating conflict between herders and farmers with severe social
and economic consequences.

Socio-economic factors: Consumer surveys suggest preferences for wild meat are declining in urban areas, though remains an important, high-value cultural
commodity. Hunting and trade is an important economic activity - it serves a safety net function during seasonal periods of economic hardship, and those
involved are often vulnerable groups and indicate they are unable/unwilling to change.

Overall assessment: Ghana’s food system could potentially adapt to loss of wild meat overall; however severe impacts would be felt by some sectors of society.

In rural settings, both consumption and reliance on wild meat for income is greatest, and these communities are the least able to adapt to shocks. An economic
shock may be the biggest risk, especially in light of the well-developed commercial trade in wild meat. Female traders and wholesalers who often derive their
entire income and livelihood from wild meat are likely to be most affected.

$15-823-26

USA

Current consumption: Large absolute volumes of wildmeat consumption. 13.7 million Americans participate in hunting, with food-motivated hunting
particularly high in rural areas, driven by preferences for wild meat and limited access to/high prices for commercial meat

Environmental factors: Agricultural systems are high-yielding and adaptive - could expand or adapt in some areas, though may lead to biodiversity losses in-
country, or displacement effects on other countries if cheaper products are imported

Socio-economic factors: On average, Americans are not lacking protein, however reliance on wild meat and availability of alternatives is heterogenous. Wild
meat consumption is higher in rural areas and socially-marginalised communities.

Overall assessment: Removal of wild meat would mainly impact rural and relatively food-insecure groups. Agricultural expansion may occur, and would need
to target rural areas, with a focus on improved supply chains. The hunting industry — and revenues generated for conservation — would suffer large economic

losses. Recreational hunters and those with taste preferences and strong attachments to hunting would suffer social costs, and may not comply with prohibitions.

Continued sustainable hunting would likely be more beneficial overall.

827

China

Current consumption: Estimated that ~12% of total population consume wildlife, though as high as 60% in some regions (e.g. SW China). However, a recent
survey shows that >90% of people are against consumption and trade of wildlife following COVID-19.

$28-30




Environmental factors: Agriculture is high-yielding in some areas, though large population and rapidly growing demand means domestic livestock production
cannot meet current demand - imports of livestock and feed are increasing, with displacement effects on other countries

Socio-economic factors: Wild meat is typically consumed for taste, rarity, nourishment and social purposes. Over 14 million people directly employed in
wildlife farming industry, which forms a key part of the rural economy, and was once encouraged by the government as part of the poverty alleviation measures.
Of these, around 6.3 million people are employed in wildlife farming for human consumption. However, >90% of educated urban people support more
stringent regulation of wildlife consumption and trade following COVID-19.

Overall assessment: China’s food system could potentially adapt to loss of wild meat overall, though increases in agricultural production (or imports from
elsewhere) will be required, with risks to biodiversity and EIDs. However, given the role of wildlife farming in providing employment for rural people, there
could be significant economic shocks in rural areas. If farms are closed without rapid investment in new economic activities or shifting of eating habits, people
may turn to illegal hunting and trading of wild species, and/or agriculture, with implications for biodiversity loss. Continued faming of low-tisk species (e.g.
reptiles, amphibians) would likely be more beneficial overall.

Nigeria

Cutrent consumption: Communities in close proximity to wildlife regulatly hunt, process and/or consume wild meat (e.g. >99% of people hunt and consume
around Cross River National Park, >52% of people hunt and sell around Old Oyo National Park, 11% hunt in Otukpo)

Environmental factors: Well-developed, high-value agriculture sector in Nigeria, which could be expanded or intensified. Extremely high rates of tropical
deforestation, driven to a large degree by agricultural expansion, and continued pressure on remaining tropical forest, which is both a hotspot of mammal
biodiversity and EID risk. Seasonality strongly influences hunting — preferable conditions in dry season.

Socio-economic factors: Wild meat is used for food, income, taste and cultural reasons. Studies show preferences for wild meat over domestic meat. However,
hunting is considered an undesirable livelihood — it is challenging, people are aware of zoonotic disease risks, and indicate willingness to change with provision
of alternatives. Evidence that Ebola-related campaign discouraged wild meat consumption.

Overall assessment: Nigeria’s food system could potentially adapt to loss of wild meat through expansion of animal agriculture and provision of alternatives to
rural communities, though with concomitant risks for biodiversity and EIDs. Taste preferences for wild meat over domestic meat would remain a challenge,
though public health messaging may overcome this. Alternative protein sources that satisfy taste preferences — such as small-scale wildlife farming or sustainably
managed hunting of low-disease-tisk species — may be more effective.

$31-33

Table S3. Detailed information on case study places. Related to Table 1.
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