Chapter 1 Generallntroduction

1.1 Problem statement

Zoonotic diseasesontinues to be themainthreatto global healti{causing millions of
deatls every yea). It can be transmitteetween humans and animd®r example,
60,000 peoplpass awayrom rabies every year. Zoonotic diseases are notsothigeat
to human health, but also animal health and welfBineycausalecreasegroductivity

(egg and milk quality and safety), andhave animpactonf ar mer s & |
counti e s 6 e cMoreaveniheysre of increasing global importartwecause of
increasedravel and global trad@IE, 2019)

Zoonotic diseases aeeglobal threatandthe global demanébr livestock product is
increasing.The gowing world population and rising incomes incredle global
demand for livestocknd crop productéSteinfeld, et al., 2006Tilman, Balzer, Jason,
& Befort, 2011) Global meat consumption i®recast to increasieom 287.4million
tons in 2010 475.8 million tongn 2050(Revell, 2015) And dobal crop demand is
expected to doubléaround 106110%) from 20052050 (Tilman, Balzer, Jason, &
Befort, 2011)
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Figure 1: Meat consumption and GDP per capita from 1@62030
Source: Bruinsma, 2003
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Figure 1 demonstrates the projection of world meat consumptiorgldbal trend for

meat consumption has increased since Hbthis increase is expected to continue to
2030. When considering in the different kémaf meat product (table 1), the trend of
poultry meat consumption has been increasing since 1964. And its consumption rate
per capita will be the highest in the prdjen for 2030. While pork consumption also

will increase from 9.1 kg in 1964 to 15.1 kg in 2030. However, the ti@ndlobal

bovine and ovine meat slightly increased. The increasing trend of bovine meat has been
driven by developing countries, espegiathe high growth of beef production and
consumption in Brazil. In the developing countries, China and Brazil have influenced

Table 1: Meat Consumption by type (kg per capita, carcass weight equivalent)
1964/66 1974/76 1984/86 1994/96 1977/99 2015 2030

World
Bovine meat 10.0 11 10.5 9.8 9.8 10.1 10.6
Ovine meat 1.8 1.6 1.7 1.8 1.8 2.1 2.4
Pig meat 9.1 10.2 12.1 13.7 14.6 15.3 15.1
Excl. China 9.7 10.8 11.3 104 10.3 9.9 9.7
Poultry meat 3.2 4.6 6.4 9.3 10.2 13.8 17.2
Developing
countries
Bovine meat 4.2 4.3 4.8 57 6.1 7.1 8.1
Ovine meat 1.2 1.1 1.3 1.6 1.7 2.0 2.4
Pig meat 3.6 4.1 6.4 9.6 10.8 12.0 12.2
Excl. China 2.1 2.4 2.8 3.3 34 4.0 4.7
Poultry meat 1.2 1.8 2.9 5.8 6.9 10.5 14.0
Excl. China 1.2 1.9 3.2 4.8 5.2 8.1 11.6
& Brazil

Source: Bruinsma, 2003
themeat consumption trer(@ruinsma, 2003)

The reasonbehindincreasingglobalmeat demand argbanizationthroughpopulation
growth, changs inthe pattern of animal product consumptanmdincome elasticity
the demand for meat and other livestock productatis high level Moreover,as
country incomes rise, country livestock product consumpis®es immediatelyRae,
1998: Delgado, Rosegrant, @hnfeld, Ehui, & Courbois, 1999Figure 2 and table 2
demonstratehe trend of meat consumption and GDP per capitaaglobal scalen

2013 (FAO, Food Balance Sheets: Me&bod supply quantity, 2017World Bank,
GDP (current US$) Thailand, Singapore, Indonesia, Philippines, Vietnam, 2@%



world in data, Meat consumption vs. GDP per capita, 2Gt@intries with high GDP
per capiteconsume meat produt high leves (table 2) for example, Germany (GDP
per capita 42,914.48%, consumption rate 85.94 kilograms per capita) and United
Kingdom (GDP per capit®7,398.8USD, consumption rate31.48 kilograms per
capita) The highest meat consumerAgstralia at 116.2&ilograns per cgpita (GDP
per capitad3,11809 USD). Countries withthe middle level of GDP per capita are
the middle level of global meat consumption, for examplemeat consumption rate
of China is at 60.91 kilograms per capi@DP per capita1,951.25USD,), the meat
consumption rate of Mexico is at 62.23 kilograms per c4@GRP per capita 16,385.06
USD), andthemeat consumption rate of Thailand i28t94 kilograns percapita (GDP
per capita 14,771.43SD). Finally, Countries witlalow GDP per capita consianmeat
producs at low levels, for examplethe meat consumption rate @ffghanistanis at
12.33kilograms percapita (GDP per capita 1,848J5D), the meat consumption rate
of Bangladeslis at4.11kilograms percapita (GDP per capit3835.77USD), andthe
meat consumption rate &thiopiais at 7.06 kilograms per capita (GDP per capita
1,325.76USD).

Table 2: Meat consumption and GDP per capita in 2018 selected countries

Meat consumption per capita GDP per capita

Countries Total population
(kilograms per year) (UsSD)
Afghanistan 12.33 1,848.700 3,4499,915
Australia 116.23 43,118.086 23,213,944
Bangladesh 411 2,835.767 154,393,847
China 61.82 11,951.248 1,359,368,470
Ethiopia 7.06 1,325.755 88,356,373
Germany 85.94 42,914.476 81,804,228
Mexico 62.23 16,385.060 117,478,371
Thailand 29.33 14,771.467 70,243,267
United Kingdom 81.48 37,398.797 63,177,406
United States 115.13 51,003.686 318,497,630

SourceFAO, 2017;

World Bank,2019; Our world in data, 2019



Meat consumption and GDP per capita in 2013
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Figure 2: Meat consumption and GDP per capita in 2013
SourcelFAO, 2017; World Bank, 201®ur world in data2019

When consideng the trend of income growth artle meat consumption ratieom

1990 to 2013n table3, the relationship betweeneie two factors is positiveespecially

in Asian countriesl n 1990, Chi nads imreasdd fran®4rB84ta mpt i o1
61.82 kilograms per capit4249% increasg and income ratealso increased from

1,526.4% to 11,951.25%er capitg783%increasg Vi et namds meat consu
increased from 15.39 to 55.22 kilograms per caf@f®% increas¢ andthe income

rate also increased from 1,452.88% to 5,024.4d6 capita(346% increasing)In

Myanmar, themeat consumption rate increased from 4.8 to 39.03 kilograms per capita
(813% increasingandthe income rate also increased from 742.97$ to 4,45369%
capita(600% increasing)Finally, in Thailand, theneat consumption rate increased

from 23.56 to 29.3&ilograms per capitél24% increasingandtheincome rate also

increased from6,650.44 to 14,771.4% per capita(222% increa9e(FAO, Food

Balance Sheets: MeafFood supply quantity, 20LANVorld Bank, GDP (current US$)

- Thailand, Singapore, Indosie, Philippines, Vietnam, 2019Qur world in data, Meat
consumption vs. GDP per capita, 2019).



Table 3: Meat consumption and GDP per capita from 1990 2013 in selected

countries

1990 2000 2013

Meat Meat Meat
Countries consumption  GDP* consumption  GDP* consumption  GDP*

*(kilograms (USD) *(kilograms (USD) * (kilograms (USD)

per year) per year) per year)
China 24.84 1,526.41 45.06 3,700.74 61.82 11,951.25
Vietham 15.39 1,452.88 23.6 2,562.1 55.22 5,024.44
Myanmar 4.8 749.97 9.6 1,306.44 39.03 4,457.9
Thailand 23.56 6,650.44 26.65 9,189.06 29.33 14,771.47

*per capita
SourcelFAO, 2017; World Bank,2019; Our world in data, 2019

Consideringhe meatsupply siden particular,figure 3 demonstrates that from 1961
2013,the development of meat supply papita over time increadd82% (from 23.08

to 42.22 kg.), in Africait increasd 141% (from 13.4 to 19.01 kg.), in Ameridga
increasd 146% (from 59.62 to 86.94 kg.), in Européncreasd 163% (from 47.37 to

77.34 kg.), in Oceaniaincreasd 109% (from 99.95 to 108.49 kg.), in Asiancreasd

611% (from 5.33 to 32.55 kg(FAO, Food Balance Sheets: Meafood supply
guantity, 2017)(Our World In Data, 2019)igure 1shows thatsia hadthe lowest
amount of meat supply per capita in 1961, thé increasing trend is the highest
compared to the other reg®rn Europe, the trend has been decreasing since 1990
because of ethical and environmental awareness, which is incrélasinggedarian
population over time(Santini, Ronzon, Dominguez, Enciso, & Proietti, 2017)
However, Africa shows the lowest amount of meat supply per person in 2013. Oceania
hasthe lowest increasing trend, but the amount of meat supply per person has been
highest since 1961. The reason is that Australia and New Zealamdjargvorld meat

producers antave ahigh level of meat consumers (figure 2).



Meat supply per capitafrom 1961 +2013

Figure 3: Meat supplypercapita from 1961 2013 in different continents of the
world
Source:FAO, 2017; Our world irdata, 2019

In 2018, as a result of productivity improvements, good management practices,
streamlined productioprocesses and new technolptjyere was aimmcreasen meat
output quantiesin all major regions in the worldhe estimateavorld meat outpuivas

336.4 milliontons 1.2 pecent higher than in 201The mainregionfor global meat
production isAsia. Campaing the various meat sectgrbovine meat outputasthe
highest growth (+2.1 percent), followed by poultry meat (+1.3 percent)pignueat

(+0.6 percent)The estimatedworld meat exports in 2028ere3.8 milliontons which

isan increase d.9 pecent from 2017This expansiomgenerallycame fromncreased
shipments from the Unites States of America, Australia, Argentina and the European
Union. (FAO, Meat Market Review , 2019)

Global meat consumption and the prodafety requiremerbf societiehas increased
in contrast with escalating instability of the global meat market due to animal disease
outbreaks and human health consednimal disease outbreak®come more easily
widespreadbecause of increased iaral densitiesand changes inproduction and
slaughtering systes{(Morgan & Prakash, 2006lror example, in figure 4, since 186
there wasa 50% increasen theglobal average dfvestockunits per agricultural land



