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ABSTRACT

In the past 60 years, the global rabbit industry heen growing steadily. This paper studies global
rabbit meat trade by focusing on trade growth agional patterns. First, rabbit meat production and
regional structure are introduced, as the basisaofe. Then, global rabbit meat trade is studied in
details, including trade growth, regional structurehanges, comparative advantages and
competitiveness of major countries. Finally, a @yawmodel is built to test major factors affecting
rabbit meat trade and to explore the behind theetiscenes. The data were collected from different
channels, including the UN FAO, the Word Bank, W&O and related government statistics. The
results show that: (1) In past 60 years, globabitabhdustry has achieved great progress. In trs fi
half period, rabbit meat was mainly produced indpar, but in the second half period the meat
production level in the Asian countries increaseddily and rapidly, and the producing center moves
from Europe to Asia; (2) Rabbit meat trade had beereasing for about 20 years from 1961 to 1979,
then it fluctuated for another 20 years. Howevances 2001 it has been stable with only small
fluctuations, the average output being around 8dgand tonnes. The trade pattern currently is from
the Asian area (mainly China) to European countties2019, the top 5 export destinations were
Germany, Belgium, Italy, France and Spain; (3) Hugdhas been a strong competitor, Spain and
Belgium are two new promising countries in rabbéamntrade. Though the rabbit meat output in China
is still increasing, exports have been decreasingecent decades. China is gradually losing its
comparative advantages in rabbit meat trade; (4) Gravity model results show that the rabbit meat
trade is driven mainly by demand. The countriehvaigh GDPs tend to increase imports more, but
decrease exports. Countries with a higher populagrports more rabbit meat, but import less.
Common language and common border of two countiaes significant impacts on rabbit meat trade.
In this way, some suggestions and policy implicadi@re provided. Rabbit farmers or processing
companies should pay more attention to domestiswoers or neighboring countries to exploit the
potential markets; traders should explore more piarko as to reduce trade concentration degree and
reduce risks; Government should popularize thdtmrrknowledge of rabbit meat so as to encourage
people (especially young people) to consume moadtterabbit meat instead of pork and beef, and
finally reduce obesity and heart diseases assdcoigth unhealthy diets.

Key words: rabbit meat, meat production, meat trade, contparadvantages

INTRODUCTION

In the past several decades, the rabbit industsycoatributed much to farmer’'s income and rural
economic growth in many countries. This is attréalito its favorable characteristics, such as flexib

investment, easy starting and management, savaig gnd land resources, producing high quality
meat, and creating jobs for rural people, espgcialbmen, younger or elderly people. In many
developing countries, rabbit breeding has rescumohttess poor people out of poverty. From the
global perspective, rabbit meat output has kemdsteincreasing for nearly 60 years. According to
the statistics of the Food and Agriculture Orgatiiraof United Nations (FAO), from 1961 to 1985

world rabbit meat was mainly produced in the Euregleich had been accounting for more than 80%
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for about 25 years. However, in following yearse tiabbit industry in Asia increased quickly and
became a major producing region. In 2019, the ¢ladizbit meat output reached 1.41 million tonnes
with European countries accounting for only 12.11Ut, Asian countries dominating with a share of
81.75%.

It is clear that rabbit meat producing areas mdvech Europe to Asia, but was this regional change
of production accompanied by the restructure obitameat trade? How did trade patterns evolve in
the past several decades? Does this mean that raeat consumption also moved from Europe to
Asia? What are the influencing factors driving #teuctural change of global rabbit trade? These
questions are of great importance to global rabdiistry development. However, there are not many
studies in this area. Smutka and Rosochatecka J20iflyzed global trade of rabbit meat, which
showed that rabbit meat production and trade hazh beonstantly increasing. The research by
Niedzwiadek (1994) showed that the major producaingntries of rabbit meat were Italy, France,
China and Spain. The consuming areas included, [Eagnce, Spain, Belgium, Portugal and Malta,
where per capita consumption ranged from 2.0 Kg3dkg. Some research studies focused on specific
country or region. Adanguidi (2020) studied the fipability and competitiveness of rabbit value
chains in Benin. Golban and Golban (2020) analyhedcompetitiveness of rabbit meat produced in
the Republic of Moldova. Szendro (2015), Szendrbadd Bleyer F. (1999) studied rabbit meat
production and trade in Hungary. Popescu-Miclosam Stanciu (2013) analyzed the development of
both world and Romanian meat rabbit productiontaade balance.

Compared with trade research, there are more stadhieut rabbit meat production and consumption.
Cullere and Zotte (2018) showed that rabbit meat hwny good characteristics and could be
considered as an ideal meat producing animal Heutdnsumption in the world is not popular. McNitt
et al. (2013) summarized the rabbit production ajanareas of the world, and discussed about future
of world rabbit production and rabbit research. @efthe 1990s, related studies mainly focused on
meat supply in order to meet higher demand (Ow&i;1BRarkin 1972; Roberts 1980). Recently, more
reports focused on production systems, technolagy efficiency subjects. Trocino et al. (2019)
evaluated the availability of research funds andrgific activities relating to rabbits in Italy,utope
and all over the world during past 20 years. Khiaal.e(2017) examined the production performance
of indigenous rabbits under traditional and inteassystems in Pakistan. Lukefahr et al. (2004)
reviewed the limitations of meat rabbit productiorNorth America. From the perspective of rabbit
meat consumption, some scientists focused on $peamibups of people, including children and
university students (Escriba-Perez et al. 2019; ZGl@z-Redondo et al. 2010), but most of this
research was concentrated on only one countryydntg Italy, France, Hungary, Spain, the USA and
Mexico (Beal et al. 2004; Bodnar and Horvath 2008alah and Hajj 1996; Dairo et al. 2012;
Kowalska 2015; Olivares et al. 2005; Petracci eR@l8). Sanah et al. (2020) studied the motivation
and obstacles to rabbit meat consumption in AlgBugiyama et al. (2017) studied the meat
consumption in Mexico from the view of ecologicaldasocial contexts. Szendro et al. (2020) focused
on the production methods and purchase forms ihteaguntries to study consumers' attitude to
consumption of rabbit meat.

There is a large body of multidiscipline researchrabbit science, which covers rabbit meat quality
and nutrition, rabbit behavior and welfare, etc.nMaesearchers studied the impacts of different
factors affecting rabbit meat quality, includinggeaand pen housing (Combes et al. 2010; Matics et
al. 2019), limited feed intake (Chodova et al. 20B%denne et al. 2012), different feed additives
(Dabbou et al. 2017; Wahyuni et al. 2018). Cawral. (2009) reviewed the advances in research on
poultry and rabbit meat quality. Antipov et al. 22) studied technology to increase the shelf-life o
dietary-influenced rabbit meat in a supercooleddrostate, while maintaining organoleptic propsertie
using a stabilized cooling system. Lehmann (198NREF 4examined the social behavior in young
rabbits under semi-natural conditions. Verga et(2009) analyzed the welfare aspects in rabbit
rearing and transport, while Nielsen et al. (20@@used on health and welfare of rabbits which were
farmed in different production systems. There ds® amany research studies on rabbit industry
competitiveness of major countries (Foster andoreélfl996; Luo and Wu 2019; Wu and Qin 2019).
Therefore, there is much knowledge about the graicsubjects inside rabbit science, but there is a
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lack of the research on rabbit meat trade. Thectibgeof this paper is to study trade growth oftglb
rabbit meat in past decades and its influencingpfacWe will focus on the development and trerfds o
rabbit meat trade, regional structure and theiemeinants.

MATERIALSAND METHODS

Analytical framework and Data

Theoretically, trade is determined by tlemparative advantages of a country. The law of
comparative advantage describes how, under free trade, a country willdpoe more of a good for
which they have low costs or prices, so it can kgoded to other countries (Dixit Avinash and
Norman Victor, 1980). However, theomparative advantages are determined byResource
endowment, which refers to the amount of land, labor, capital, anttepreneurship that a country
possesses for production exploitation. More ressirmean low prices of resources and low
production costs; therefore, countries with a lssgdowment of resources tend to be more prosperous
and more competent than those with a small endotvmen

Based on free trade and comparative advantageythidser mechanism of exports and imports is as
following chart (figure 1). From above, we know thiasource endowment determines comparative
advantages. However, comparative advantages drigupotential for exports, only achieved through
effective marketing to attract more buyers, cabetome competitive. From the supply side (upper
part of the figure 1), price, quality and convemierare the fundamentals of competitiveness. Besides
this, they are also the permanent factors thattéeports.

On the other hand, for imports (lower part of figdy), population and income are the bases of demand
However, they are also the potentials for purchiasinimporting. Only by cultivating preferences of
consumers, can potential purchasing power becoaledeamand. Therefore, population, income and
preference are the fundamental driving forces qfarts.

Cost, Marketing Fundamentalg Permanent
efficiency forces
Resource \ Comparativel Competitive-l Price, Quality| | | Exportq
endowment advantages ness Convenienc T
r
ad
e
Population I Income | Purchasing Real demand_, |IMPOrts| |
power ‘
Bases Potential Preference Fundamenta
forces

Figure 1: International trade and its determinants

Based on above mechanism, from the sides of pristuahd exports, we will focus aost, price and
comparative advantage of major countries. And from demand and import side, will focus on
population, income andpreference change in major countries. Finally, @ravity model will be applied
to test the impacts of these factors on rabbit rirede.

Revealed compar ative advantage (RCA)

RCA can measure and compare the advantages ofetiffeountries in global trade. It is the
proportion of the export value of a good in onertdows total good exports, divided by the sharthef
world's total export value of the same good in wWuwld's total exports of all goods. The RCA is
calculated by equation (1):
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Xic
Xa't
XWC'
th (1)

whereRCA,c represents the revealed comparative advantage iidgoodC in countryl |, X is
the export value of goc@ Cin countryi , Xi: is the total export value of all goods in the cowih |
X.c is the total export value of godd in the world Xw+ is the total export value of all goods in the

world. If RCA;c > 1 | it means that goo@ in countryl hasrevealed comparative advantage,
otherwise it does not.

Gravity model

The Gravity model of international trade is a matiet, in its traditional form, predicts bilatetedde
flows based on the economic sizes and distanceskeatiwo countries, which was first introduced in
economics by Walter Isard (1954). The general foftihe Gravity model is given by equation (2):

a a @ a
T, - G0l D A @

WhereTis is the trade between country i anéi}j,andifr' are respectively GDPs of country i andD]i,f

is the distance between two countri’é!si, denotes trade policy and other factors &nd1, 3. 4 are
coefficients.

Trade includes exports and imports, so we will doubth export and import models, which are
specified as followings:
InEX;; = ag + a,InGDP; + a,InGDP; + a3InPOP; + a,InPOP; + asinDIs;;
+ aglnWTo;; + a;BOR;; + aglangu,; +y;;

3

EXijand!M; represent respectively exports and imports frormtgu to country j.GDP and POP

are Gross Domestic Product and populat%"rﬁif stands for the distance between two countries.
WTO;; refers to the membership in GATT/WTO, if one coyrigrmember of GATT/WTO, it will be

1, otherwise 050R;; denotes adjacency of two countries, if two coestare neighbours, it will be 1,
otherwise 0. Lan9U; represents the language, if two countries have camofficial or primary

language, it will be 1, otherwise @ ~ @z andba ~ bs are coefficients to be estimatetyii and%:;
are disturbance.

To capture the general effects of above factorbaih exports and imports, the general trade model
will also be estimated, so there are three modelfolbowing: (1) model 1lexport determination
model, which is specified as equation 3; (2) modeingyort determination model, which is specified

as equation 4; (3) model General trade model (total trade volume of exports and imports). Théad

in all these models cover the years from 1990 820N model 1, the top 6 exporting countries and
their partners are selected as a sample, the sampiber is 2259. In model 2, the top 6 importing
countries and their partners are selected as alsatng sample number is 1339. In model 3, these tw
samples are combined together, so the total sasBE9S.

Data used in this paper come from different changlbbit meat production data was from FAO
statistics bank, the trade and WTO membership detee collected from the World Trade
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Organization, the data of distance between countvire from CEPII Databasé&DP and Population
were from World Bank, and other data were fromteglacountry government statistics. The models
were estimated by econometric software STATA 14.

RESULTSAND DISCUSSION

Global rabbit meat production and regional structure

The rabbit is a small animal species that needsféesl with a low feed conversion ratio. Generédgd
costs could be reduced through the utilizationayhbgrown or less expensive feedstuffs, labor cbald
shared among family members, and less expensivangoand equipment would be needed (Lukefahr
1999). During the early period of economic develeptnmany countries give the rabbit industry a much
higher priority in policy making for poverty rediar.

From the development of global rabbit productioalf€ 1), it can be found: (1) the rabbit industag h
experienced rapid growth since 1961. Meat outperieased from 397 thousand tonnes (1961) to 1.410
million tonnes (2019) with annual growth rate &2 (figure 2); (2) The period of rabbit meat prcitin
from 1961 to 2019 can be divided into three phafsss,increase (1961-1980),adjustment/transition
period (1981-1990), andsteady increase (1991-). The growth rate during these three periace
respectively 3.22%, 0.89% and 4.57%; (3) meat awgmwth in the first period mainly took place het
Europe with an average share of 85.99%, while thamcountries only accounted for 7.87%. After
adjustment in the transition period from 1981 t8d,9he major producing area moved from the Eutope
Asia. Since 1991, rabbit meat output in the Eulmgebeen continuously decreasing, but that of gienA
countries has continuously increased. The shdrésedEuropean rabbit meat decreased from 67.96%
(1991) to 12.11% (2019), but during the same perilobit meat output in the Asian countries inedas
from 17.55% to 81.75%. In 2019, the rabbit meapatstin the Asian and European countries were 1.15
million tonnes and 0.17 million tonnes, respecyivel

Table 1. Global rabbit meat production in major years frb861 to 2019

Year World Europe Asia Africa Americas

Quantity Portion Quantity Portion Quantity Portion Quantity Portion

(tonne) (%) (tonne) (%) (tonne) (%) (tonne) (%)
1961 397.06 359.41 90.52 15.66 3.94 11.73 2.96 10.26 825
1966 421.68 372.68 88.38 24.27 5.76 13.61 3.23 11.12 426
1971 537.66 470.70 87.54 40.84 7.59 15.09 2.81 11.04 520
1976 686.79 601.04 87.51 54.68 7.96 16.36 2.38 14.71 421
1981 723.11 613.03 84.78 60.58 8.38 31.45 4.35 18.06 025
1986 776.98 622.44 80.11 79.63 10.25 57.48 7.40 17.43 24 2.
1991 630.83 428.73 67.96 110.69 17.55 68.70 10.89 22.70 3.60
1996 809.58 390.83 48.28 323.47 39.96 74.28 9.17 21.00 .59 2
2001 961.71 363.61 37.81 501.97 52.20 75.01 7.80 21.13 .20 2
2006 1055.02 307.47 29.14 652.08 61.81 76.70 7.27 18.77 1.78
2011 1289.98 306.28 23.74 885.22 68.62 80.93 6.27 17.55 1.36
2016 1411.74 294.36 20.85 1012.65 71.73 89.01 6.30 15.72 1.11
2017 1450.31 259.21 17.87 1086.44 74.91 89.07 6.14 15.58 1.07
2018 1377.83 168.43 12.22 1100.86 79.90 92.64 6.72 15.91 1.15
2019 1410.11 170.75 12.11 1152.72 81.75 71.12 5.04 15.52 1.10

Data source: FAO Statistics, http://www.fao.org#id/en/.

From the perspective of major producing countriaging the 1960s and 1970s, France was the
largest producer, and ltaly ranked second. In tB@04, these two countries produced more than
58.68% of global rabbit meat, and in 1970s thely gtbduced more than 45.93%. In 1979, ltaly

became the largest producer with a portion of Z2&.28d for the first time surpassed France
(20.93%). This trend continued until 1990. Sin@@1, Asian countries stepped on the rabbit market
stage, especially China, which in 1991 became dhgekt producer. It is noteworthy that China’s

portion increased from 17.12% (1991) to 69.78% @301

1 http://www.cepii.fr/CEPIl/en/bdd_modele/bdd_modats.
2 According to the latest statistics of State Statis Burea of China , the rabbit meat output in Chivess 46.6 thousand
tonnes in 2018. However, this statistic underedtsighe rabbit meat output in China since it dagtsconsider small and



World Rabbit Science Association
12th World Rabbit Congress - November 3-5 2021 - Nantes, France, Communication F-00 (Invited), 15 pp

1.6
World
1.4 —e— Afiica
| T Americas
= —&— Asia

——— Europe

=3
=)

mi ll ion tonne

: Global rabbit meat outputs across continents (48:6[9)
Data source: FAO Statistics, http://www.fao.org&w/en/

In 2019, the top five major producing countries av€hina, D.P.R Kored&rance, Egypt and Italy
(Figure 3). They totally produced 1.269 million tes of rabbit medt accounting for 84.05% of
global total. The share of top ten countries redc88.95%. Therefore, the concentration rate of
production was still high.
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Figure 3: Rabbit meat output and shares of main producingtcies in 2019
Data source: FAO statistics, http://www.fao.orgéfea/en/Unit: tonnes.

Rabbit meat trade and structural changes

Figure 4 shows the global rabbit meat exports datass continents from 1961 to 2019. It is evident
that rabbit meat exports had been increasing foutaB0 years before 1980. However, since 1981,
exports have been fluctuating for about 20 yeamaind 58.40 thousand tonnes. After 2001, it has
been stable at the level of around 36.97 thousamdets with little fluctuation. In 2019 it was 29.23
thousand tonnes. Nevertheless, the destinatioabdifitrmeat exports has been the Europe since 1961
with an average share of 95.26% of total exporttis. ¢lear that before 1985 rabbit meat trade mgainl
took place between Asia and Europe, but since 1®8&s been traded mainly within the European
countries, and with certain supplements from thewsountries (mainly China).

scattered rabbit farmers, with the total numbebe@gdinning-year stock and new breeders of less #0arabbits. Based on
Chinese offical statistics, the rabbit meat outpu€hina in 2018 accounted for about 51.1% of gloduaill.

3 The rabbit meat output in France is still notaskd in the FAO statistics bank, here is the etitméy averagte of three-
year output from 2016 to 2018.
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Figure 4: Global rabbit meat exports across continents (14819)
Data source: FAO Statistics, http://www.fao.org#fat/en/

Concerning major trading countries, for many ye@tsina, France and Hungary have been the major
exporters. Since 2001, rabbit meat exports fromrSipareased quickly. During the same period, the
major importing countries included Germany, Fraaoe lItaly. Figure 5 shows the net expbdf

major countries since 1961.
50000

20000

tonne
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=
=
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-20000
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Figure5: Net export of rabbit meat in major countries (1-2619)
Data source: FAO Statistics, http://www.fao.org#id/en/.

It is clear that during the period of 1960s and(9#abbit meat was mainly exported from China and
Hungary to Italy, France and Germany. However, fitbin beginning of 1980s, the exported rabbit
meat from China started to decline, and since 1988<sxports from Hungary have also declined.
Correspondingly, the rabbit meat imports of Fraaod Italy also decreased. After 2001 both exports
and imports were at a low level and have beenestatv for about ten years. This situation shows
that the self-sufficiency rate of major importinguaitries is increasing.

There were 40 countries exporting rabbit meat ih920The top 10 exporting and importing countries
are listed in Table 2. It can be seen that theStagxporting countries were France, Spain, China,
Hungary and Belgium. They exported 25428 tonnesabbit meat, accounting for 73.16% of global

total rabbit meat exports in2019. The top 10 coestexported 29731 tonnes, accounting for 85.54%
in 2019. Except for China and Argentina, other 1@pcountries are all from European. Different from

exports, the rabbit meat imports data are moreeseat In 2019, a total of 63 countries imported

rabbit meat. The top 5 were Germany, Belgium, Jtekance and Spain. Collectively, they imported

19083 tonnes, accounting for 54.02% of global tatgdorts. The share of the top 10 countries is
71.95%. Except for the United States, the otherontipg countries in the top 10 were from Europe,

therefore Europe is still a traditional area dihid meat consumption.

4 Net exports are equal to exports minus imports. the sole contribution of one country to glotrerket. If net exports are
greater than 0, it means that this country expadee than imports, and vice versa.
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Table 2: Top 10 countries of rabbit meat export and impoi2019

Export Import
Country Quantity Share Value Share Country Quantitt Share Value Share
(tonne) (%) (million (%) (tonne) (%)  (million (%)
USD) USD)
1 France 5958.0217.14%y 27.72 15.81% 1 Germany 5485 15.53% 33.24 18.10%
2 Spain 5538.8115.94% 23.17 13.22% 2 Belgium 5174 14.65% 29.47 16.05%
3 China 4897.0414.09% 23.01 13.12% 3 ltaly 3388 9.59% 1431 7.79%
4 Hungary 4731.0413.61%Y 28.49 16.25% 4 France 2870 8.13% 10.73 5.84%
5 Belgium 4303.6812.38% 25.26 14.41% 5 Spain 2166  6.13% 8.31 4.53%
Top 5sum 25429 73.16% 127.64 72.81% Top 5sum 19083 54.02% 96 52.31%
6 ltaly 1431.43 4.12% 5.85 3.34% 6 Portugal 2046  5.79% 8.74  4.76%
7 Netherlands 960.79 2.76% 6.90 3.94% 7 Netherlands 1308 3.70% 8.06 4.39%
8 Argentina 768.61 2.21% 5.04 2.87% 8 United States 1141  3.23% 5.19 2.83%
9 Portugal 64750 1.86% 3.42 1.95% 9 Czech Republic 1111  3.15% 5.82 3.17%
10 United Kingdom 494.69 1.42% 2.27 1.29% 10 Switzerland 728 2.06% 6.29 3.42%
Topl0sum 29732 85.54% 151.11 86.20%  Top10sum 25416 71.95% 130.17 70.87%
Global total 34758 100% 175.30 100% Global total 35322 100% 183.65 100%

Data source: WITS database, http://wits.worldbamgf\WITS/.
Note: theoretically global exports are equal tobglamports, however, there is difference due &istical or other errors.
The error rate of trade volume is 1.60%.

There is an interesting phenomenon here, thatne,country both exports and imports rabbit meat. In
economics it is callethtra-indugtry trade. From table 2 it can be found that the intra-ingustide mainly
took place in Belgium, France and Italy. To undemdtin more detail, we selected three countrielgi{Be,
France and ltaly) to study their trade pattern€tah In 2019, Belgium exported rabbit meat ta@8ntries,
but mainly to 5 countries, which accounted for 283 France xported to 52 countries or regionstHautop

5 and top 10 countries accounted for 70.08% artb9). respectively. Italy exported to 28 countras)
69.74% was exported to top 5 countries and 91.43%pt10 countries. Compared with exports, theontsp

of these three countries were more concentratéeiar countries. Belgium imported from 15 countries
France and Italy imported from 16 and 12 countresgpectively.

Theoretically, intra-industry trade may be dueh® distance among countries, or product diversity, The
impacts of distance and borders between two cesntiill be tested later in the Gravity model. Treeealso
some other explanations, such as differentiatigmaducts. Rabbit meat is not homogeneous, whathdas
fresh or frozen meat, or different processing, iamday involve different parts (e.g. head, legg, &ome
economists also explain this fact based on th@eetige of technology.

The data from table 2 suggest that the trade ctratien degre€sare much lower in France and ltaly. Low
concentration degree means more trade partneressdsk. This explains why they can maintainregio
term trade position in the global rabbit meat maskehout much fluctuation.

Table 3: Intra-industry trade of Belgium, France and ltaly019

Belgium France Italy
28 Export partners 52 Export partners 28 Export partners

Top 10 Quantity Share Top 10 Quantity Share Top 10 Quantity Share
Destination (tonne) (%) Destination (tonne) (%) Destination (tonne) (%)

France 1528 35.50 Iltaly 1721 28.88 Germany 331 23.15
Germany 1056 24.54  Spain 742 1246 Malta 287 20.04
Netherlands 813 18.90 Belgium 584 9.81 Hungary 153 10.70
China 325 7.56  United Kingdom 578 9.71 Hong Kong, China 126  8.80
Luxembourg 164 3.82 Germany 550 9.23  Vietnam 101 7.04
United Kingdom 100 2.33  United States 442 7.41  Greece 74 5.17
Poland 84 1.95 China 375 6.29 Poland 73 5.12
Hong Kong, China 77 1.79  Netherlands 158 2.66 France 72 5.04
Vietham 51 1.19 Greece 136 2.28 China 65 4.56
Italy 49 1.13 Malta 103 1.74 Romania 26 181
Sum of top 5 3887 90.32 Sumoftop5 4176 70.08 Sumoftop5 998 69.74
Sum of top 10 4248 98.72 Sum oftop 10 5390 90.46 Sum of top 10 1309 91.43
Total export 4304 100  Total export 5958 100 Total export 1431 100

Data source: WITS database, http://wits.worldbargt\WITS/.
(continued)

® Trade concentration degree, or concerntration ritiusually used to show the extent of traderobof one country in
global trade. For one country, low concerntratiatiormeans more trade partners and low risks.
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Belgium France Italy
17 Import partners 19 Import partners 16 Import partners

Import Quantity  Share Import Quantity  Share Import Quantity  Share
Origins (tonne) (%) Origins (tonne) (%) Origins (tonne) (%)
China 1896 36.65  Belgium 1352 47.11 France 1174 34.66
Argentina 881 17.0z  China 966 33.64 Spain 688  20.29
France 700 13.54  Spain 281 9.78 Poland 428  12.63
United Kingdom 477 9.21 Hungary 95 3.30 Hungary 280 8.27
Spain 353 6.8  Argentina 67 2.34 Germany 183 5.40
Netherlands 323 6.24 ltaly 37 1.29 Finland 147 4.35
Poland 228 4.4C  United Kingdom 18 0.61 Slovenia 134 3.96
Germany 107 2.07  Uruguay 13 0.44 Argentina 132 3.90
Uruguay 99 1.91  Austria 11 0.38 Netherlands 94 2.77
Chile 66 1.2¢  Poland 10 0.35 Belgium 92 2.71
Sum of top 5 4307 83.24 Sumoftop5 2760 96.16 Sum of top 5 2753 81.25
Sum of top 10 5130 99.1f  Sum oftop 10 2848 99.24 Sum oftop 10 3352 98.94
Total import 5174 100  Total import 2870 100  Total import 3388 100

Data source: WITS database, http://wits.worldbamgfWwITS/.

Trade can be driven either by production or congignplin following section, we will study the total
rabbit meat consumption patterns in major countf@stly, total consumption in each country was
calculated by the following method:

Total consumption = total output + imports — exports

Based on FAO statistics, the total and per camtesemption in major countries were calculated and
illustrated in table 4. There are two prominentrtdes: France and China. In France, both total
consumption and per capita consumption of rabbatrshow a sharp decreasing trend since 1961. In
contrast, both total and per capita consumptio@hma tended to increase continuously since 1961.
These two countries show significant substitutibhe per capita consumption in France decreased
from 4.084 kg (1961) to 0.654 kg (2019). HoweverChina, during the same period it increased from
0.015 kg to 0.683kg.

Table 4: Rabbit meat consumption in major countries (19619920 unit: tonne, kg
France Italy Germany Spain China
Year Total Percapita Total Percapita Total Percapita Total Per capita Total Per capita
(tonne) (kg) (tonne) (kg) (tonne) (kg) (tonne) (kg) (tonne) (kg)

1961 188.97 4.084 49.03 0.980 17.78 0.241 20.56 0.669 9.86 0.015
1966 185.35 3.765 71.24 1.368 28.81 0.375 17.70 0545 1431 0.019
1971 181.67 3.551 100.03 1.856 48.24 0.612 2585 0.754 18.73 0.022
1976 178.62 3.372 139.35 2.509 46.74 0.593 90.96 2.508 19.46 0.021
1981 154.12 2.848 19131 3.386 39.88 0.511 76.85 2.024 23.96 0.024
1986 138.07 2.486 196.89 3.455 34.76 0.447 78.27 2.014 60.00 0.055
1991 94.76 1.665 49.42 0.866 40.46 0.509 78.69 2.002 96.24 0.081
1996 87.27 1.504 45.77 0.802 46.67 0.574 118.62 2.972 281.90 0.225
2001 76.19 1.283 46.04 0.810 47.24 0.580 107.13 2.593 373.04 0.287
2006 64.48 1.048 42.27 0.722 38.08 0.467 69.17 1.546 534.55 0.399
2011 52.30 0.827 53.34 0.895 39.68 0.491 61.17 1.299 722.01 0.525
2012 51.45 0.809 54.65 0.913 40.78 0.504 59.63 1.267 724.07 0.523
2013  49.18 0.770 56.89 0.946 41.49 0.511 58.16 1.239 761.15 0.547
2014  49.46 0.770 54.99 0.910 39.35 0.483 56.88 1.216 776.57 0.555
2015 49.30 0.765 56.83 0.938 38.30 0.468 47.21 1.011 805.53 0.573
2016  44.59 0.690 57.99 0.956 38.05 0.463 53.24 1.142 851.41 0.602
2017  41.20 0.635 29.01 0.478 37.63 0.455 51.31 1.100 923.14 0.650
2018  40.75 0.627 24.08 0.397 39.95 0.481 51.97 1.113 942.70 0.660
2019  42.60 0.654 27.62 0.456 38.54 0.461 53.98 1.155 979.06 0.683

Data source: FAO Statistics, http://www.fao.orgfed/en/. Total consumption is calculated by: outpimports - exports.

Like China, Spain also showed an increasing tramdalith low growth rate and slight fluctuations.

However, in 2019, per capita consumption in Spasched 1.155 kg, which was higher than other
countries. In Italy, both total and per capita eonption did not change much with the exception of
1970s and 1980s. Germany also was stable compéttedther countries. In 2019, the top countries
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of rabbit meat consumption included China, Spdaly land France. The total consumption of China
in 2019 reached 979.06 thousand tonnes. Whereggaim, France and Italy, the consumption figures
were 53.98, 42.60 and 27.62 thousand tonnes, mdgggcin terms of per capita consumption, Spain
ranked the first with 1.155kg, followed by Chinalefrance with 0.683kg and 0.654kg.

From the above analysis, it can be found thatwft) the regional change of production from Europe
to Asia, consumption also basically developed tllewing same path; (2) the inter-continental trade
(mainly between Europe and Asia) gradually de@éadut inner-continental trade increased,
especially within European countries; (3) consumpin Asia was gradually stimulated, especially in
China and per capita consumption reached 0.683nkB0L9, which is near the level of France
(0.654kqg); (4) the long-distance trade of rabbitatenainly involved frozen products, but now
consumers mostly prefer fresh meat. This may berthie reason why trade between the Europe and
Asia decreased.

The compar ative advantages and competitiveness

Theoretically, trade is determined by both productand consumption. However, whether one
country has advantages or competitiveness is malatgrmined by resource endowment. In this
section, calculations of RCA will be made to congpthe advantages among major countries and
study the changes of one country (Table 5).

The results show that since 2000, Hungary and Anggrhad been two strong competitors in the
rabbit meat market, although for more than 10 yeaw, Argentina has exported very little.
According to the FAO statistics, in 2019 Argentawported 768.61 tonnes of rabbit meat and ranked
at top 8 in all exporting countries. Spain and Betgwere two other strong competitors. During the
past two decades, their RCAs have been increasintjinciously. As a traditional producer and
exporter, France has maintained stable RCAs. Hemeavhina still accounted for largest share in
world rabbit meat production and trade, althoughthe past 20 years its advantages have been
declining. Netherlands also showed a decreasimgl te RCAs. In all, Hungary and Argentina had
strong comparative advantages with RCAs of 26.29 Eh31 in 2018 with the following countries
being Spain and Belgium (RCAs are 8.93 and 7.5ewtively), while the Netherlands and China
had lowest RCAs, and France was intermediate.

Table5: Reveal Comparative Advantage Index (RCA) of mainntoes (2000-2018)

Year Argentina Belgium China France Hungary Netheldan  Spain

2000 29.35 141 8.43 3.50 28.44 3.80 4.79
2001 28.56 1.07 7.66 3.36 25.89 4.00 4.77
2002 32.77 1.68 2.35 4.66 37.19 3.40 5.34
2003 32.09 1.47 0.93 4.47 36.83 1.56 6.72
2004 39.67 2.11 0.98 4.68 28.88 1.38 6.94
2005 49.15 2.47 1.76 4.32 27.93 0.98 6.65
2006 35.76 4.23 1.84 4.40 22.61 1.36 7.01
2007 30.81 4.32 1.98 4.94 24.30 0.98 6.12
2008 33.39 5.17 2.22 6.02 19.32 0.21 4.31
2009 21.58 5.61 2.70 5.47 25.26 0.57 3.43
2010 25.76 6.10 2.40 5.49 25.44 0.84 6.72
2011 24.63 6.88 1.96 6.52 30.18 1.18 5.60
2012 19.39 6.19 2.26 5.63 33.13 1.03 9.07
2013 13.02 6.27 1.97 6.08 35.96 0.79 8.96
2014 11.70 6.11 2.35 5.68 3131 0.65 9.33
2015 15.12 7.57 1.54 6.06 30.08 0.67 9.50
2016 13.58 5.26 1.06 5.76 25.95 0.67 8.79
2017 13.23 6.62 1.64 6.58 29.33 0.55 9.61
2018 13.34 7.56 1.33 5.52 26.29 1.68 8.93

Data source: FAQO statistics, http://www.fao.orgéat/en/, and WITS database, http://wits.worldbargdWITS/.

Driving forces of the global rabbit meat trade: Gravity model results
As introduced in the methodology section, the md@mtors affecting trade have been determined,
including: (1) resources endowment, which determitiee production cost and prices; (2) distance
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between two countries, which determines the timeship meat from exporters to importers. The
distance is also related to marketing costs andrerdance; (3) income and population, which
determines purchasing power; (4) preferences aditibns. The similar preferences and traditions
can cause more interaction and trade; and (5) paliey. Free trade policy can improve trade.

To capture the impacts of all these factors, thaviBr model is set up by incorporating the follogyin
variables: (1) GDP of exporting countr@P;), to capture the resources endowment and productio
factors since the countries with richer resouratogment usually have the highest GDP level. For an
importing country, GDP mainly reflects consumersirghasing power, which is the potential for
rabbit meat imports; (2) population of exportinguntry (POR) and importing countryROP;) are
included to capture the demand for rabbit meatg{&gnce between country i andjjl §;), to denote
the marketing costs. The short-distance transpomtabheans fresher meat, which is the key factor
attracting consumers. AdjacencBdR;) is specified to capture the similarity of two obues in
consumers’ preferences and traditions, it alsoecédl fast transportation and convenience; (4)
Common language. On one hand, language is a veygrient communication tool in trade. If two
countries have a common official or primary langeiagis easier for them to trade. On the othedhan
the same language also means that they might lraiarshabits. Though the same language may not
always cause trade, compared with the multi-languamuntries, the same language may cause more
trade. By employing the Gravity model, this hypsts will be tested and (5) free trade or trade
protection will cause different results. GATT/WTOembership is introduced to to the model to
control the variable of policy intervention. If oeuntry is a WTO member, this also means it may
trade more freely.

The Gravity model results are listed in table &ah be found that most variables are significhe
GDP of the exporting country is negative and sigaiit, which shows that when an exporting country
has higher GDP, the rabbit meat trade will decreblsavever, if an importing country has higher
GDP, the trade will increase. This shows that tradmainly driven by demand. High GDP means
high income and this causes more consumption. Gkiatypical case. It has high GDP level and
GDP growth rate, but rabbit meat exports have loeeneasing for many years. Since the model takes
the double-log form, the coefficient of variable BOs the GDP elagticity of trade. This means if
GDP increase by 1 percent in an exporting counlwy,rabbit meat trade is predicted to decrease by
0.76 percent. Nevertheless, if importing countiresease their GDP by 1 percent, the import will
increase by an estimated 0.65 percent.

Table 6: Results of the gravity model

. Export Import General
Variable Model Model Trade Model
GDP;: GDP of exporting country (current US$) -0.76%** 0.84*** -0.76%**
(-9.34) (-7.25) (-11.69)
GDP;: GDP of importing country (current US$) 0.67*** g rrx 0.65%**
(13.90) (4.32) (15.31)
POP;: population of exporting country (mn) 0.99%** 1388 1.16%+*
(11.78) (11.50) (16.81)
POP;: population of importing country (mn) -0.13** -@8* -0.20**
(-2.24) (-3.78) (-3.71)
DIS;: distance between country i and j (km) -0.47%* 0.38*** -0.44%**
(-5.42) (-4.76) (-7.89)
WTO;: Origin country i is GATT/WTO member, yes=1, atvese=0 0.52 0.67 0.85%**
(1.38) (1.30) (2.83)
WTO;: Destination country j is GATT/WTO member, yesatherwise=0 0.16 -0.79 0.10
(0.8096) (-1.6331) (0.59)
Lang;: Common official or primary language, yes=1, othisex0 0.61** -0.76%* 0.14
(4.26) (-3.40) (1.16)
BOR;: Contiguity, yes=1, otherwise=0 1.59%* 1.78%* 1.56%*
(9.32) (9.95) (12.63)
Cons 12.21%* 10.94** 11.71%*
(5.201) (2.35) (5.93)
N 2259 1339 3598
R-sq 0.37 0.25 0.33

* p<0.1, **p<0.05, ***p<0.01; T value in parentheses.
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Population was significant in three models. It shdahat when the country has a greater population,
the exporting country will export a larger quantitiyrabbit meat. However, in an importing country,
there was an opposite effect. Therefore, if expgrtountries have a higher population, rabbit meat
imports will decline. This may be due to the lowdar costs in countries with a higher population.
Presently in many countries, the rabbit breedingtilslabor-intensive compared with other sectors;
therefore, a higher population means a strong coatipa advantage in rabbit breeding, when
ultimately they can meet their domestic demandrédibit meat so as to reduce imports. This also
shows that the demand for rabbit meat is drivennimaby income increase (GDP) instead of
population growth. Moreover, in many countries, iygsters do not eat as much as their elder
generation.

Luo and Wu (2019) compared the minimum monthly vgagemain rabbit breeding countries. During
2016 and 2018, the average minimum monthly wages Wgh in Netherlands (1700 USD), Belgium
(1695 USD), France (1622 USD) and Spain (846USDj were low in Hungary (394 USD), Brazil
(237USD) and China (230USD). Labour costs is oneahef key factors affecting rabbit industry
development.

The coefficient of distance variable (DIS) is négatand statistically significant, suggesting that
countries trade more rabbit meat from distant gastnThis is in line with our knowledge and most
related research findings. Meanwhile, the variabpgesenting adjacency of two trade partners (BOR)
has a positive and significant impact in all 3 nedé&his suggests that neighboring countries are
important for rabbit meat trade. Therefore, botstatice and adjacency variables show that nearby
location should be the key factor affecting ralob&at trade.

From the regional perspective, the model resultsesglain the intra-industry trade of rabbit méat.
many countries, rabbit farm is far from the city.dome bordering and producing areas, rabbit meat
was exported to the neighboring country, but ineothon-producing areas they possibly imported
from neighboring countries. In 2019, Belgium expdrB397 tonnes of rabbit meat to its neighboring
countries: France, Germany and Netherlands, adoguftr 78.98% of its total exports. At the same
time, it imported 1960 tonnes from France, the &thiKingdom, Spain, Netherland and Germany,
which accounted for 37.89%. France is also thelairoase, in 2019 it exported 3047 tonnes of rabbit
meat to neighboring countries: Italy, Spain andg&eh, accounting for 51.15%, and imported 1633
tonnes from Belgium and Spain, accounting for ala®u89%. Italy mainly exported to Germany and
Hungary, but imported from France, Spain, Hungay @ermany, etc.

Language has a significant and positive effect xpog, but a negative effect on import. The reason
may be that it is easier for exporting countrieprtomote their products in countries with the same
similar language. Nevertheless, for the importiogintries, what was pursued may have been low
prices, instead of the same language. Furtherntiogeconcentration of trade may be another reason.
We know from last section that the concentratide i rabbit meat exports was higher than that of
imports. In 2019. A total of 40 countries exportedbit meat, and the top 5 countries accounted for
73.16%; but the imports were more diversified. Thporting countries in 2019 reached 63, and the
top 5 countries only accounted for 54.02% of taaported rabbit meat in the global market.
Diversified importing countries means more diffareanguages, this ultimately caused the negative
impacts on imports. In the general trade modelgdage variable is not significant. This may be
attributed to the offset of positive effect on rilvheat exports and the negative effect on imports.

WTO membership generally is not significant, exciptthe exporting country in the general trade
model. This may be because that most trading desnitrave already been WTO members. The
policies of rabbit meat trade in these countriesfege and market-oriented and generally ther@is n
protection from governments.
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CONCLUSIONS

In the past 60 years, the rabbit industry has aeldigreat progress globally. Before 2000, rabbitme
was mainly produced in Europe. In the past 20sjgabbit meat production has moved largely to the
Asia. In 2000, rabbit meat output in the Asia (4B3thousand tonnes) firstly surpassed that of Europ
(356.42 thousand tonnes). In 2019, Asia and Eupspduced 81.75% and 12.11%, respectively, of
global rabbit meat and the shares of Africa and Acaes were 5.04% and 1.10%, respectively.

Different from production, the rabbit meat traddyancreased for about 20 years from 1961 to 1979.
After 1979, global rabbit meat trade fluctuatedusueh 60 thousand tonnes for another 20 years. Since
2001 it has been stable at the level of 37 thousandes with only small fluctuations. Increasing
production while showing stable and decreasingetiadicates that rabbit meat is gradually consumed
locally within countries. The trade pattern curhgig from Asia (mainly China) and Europe (Spain,
Belgium and France) to European countries. In 28 top 5 destinations were Germany, Belgium,
Italy, France and Spain.

In regards to comparative advantage, Hungary tsoag competitor in the global market, while Spain
and Belgium are gradually becoming two promisingntdes in rabbit meat trade. China was once a
strong exporter, but in the past decade the domdsthand has increasing rapidly, while exports have
been decreasing rapidly. France is a special edgeh has been a key player in production, tradk an
consumption for about 50 years.

The Gravity model results show that rabbit meatdris mainly driven by demand. The countries with

high GDP tend to increase imports of rabbit meat,decrease exports. As for production, countries
with a higher population means lower labour cosis laigher comparative advantages in rabbit meat
production and exports. Common language and closdebs denote similar traditions and dietary

habits. It also affects trade significantly.

Based on above results, some suggestions and polidications are provided : (1) Since rabbit meat

is traded more locally or between neighboring deas$y, rabbit farmers or processing companies
should pay more attention to domestic consumergseaghboring countries to exploit the market

potential; (2) Experiences of France and ltaly shibat expanding multi-channels of exports can

reduce risks and maintain a long-time stable pmsitiherefore, traders should explore more markets
So as to reduce trade concentration degree and aiss; (3) Population has significant negative

effects on rabbit meat imports, which means the rmg@meration consumes less rabbit meat.
Governments should popularize the nutritional kremgle of rabbit meat to encourage people
(especially young people) to consume more healibpit meat, because this food can reduce obesity,
as well as the risk of heart diseases and otherusediseases.
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Figure 1: International trade and its determinants
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| MATERIALS AND METHODS

« Export and import models

= agy + a;InGDP; + a,InGDP; + a3inPOP; + a,InPOP;
R Cl5l7’lDISij + a6anTOij + a7BORij + a8Languij N Hij

lnIMl-j
= by + b1InGDP; + b,InGDP; + b3InPOP; + b, InPOP; +
bSInDISl-j N b6l7’lWTOU + b7BORU + b8Languij + O-ij




| MATERIALS AND METHODS

 Data
v Rabbit meat production: the FAQO statistics

v' Trade and WTO membership: the World Trade Organization (WTO)
v" Distance between countries: CEPII Database

v' GDP and Population: the World Bank

v Some other: related country government statistics

The models were estimated by econometric software STATA 14



| RESULTS AND DISCUSSION
1. Global rabbit meat production and regional structure

million tonne
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Figure 2: Global rabbit meat outputs across continents (1961-2019)
Data source: FAO Statistics, http://www.fao.org/faostat/en/



! RESULTS AND DISCUSSION

* In 2019, global production

« Country structure
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| RESULTS AND DISCUSSION
2. Rabbit meat trade and structural changes

v Export Volume: 35 thousand ton (average 2017-2019);
Export Value: 180 million USD

v' Intra-industry trade: France, Spain, Belgium and ltaly
Reasons: distance among countries, or product diversity, etc.
v' Trade concentration : low in France & ltaly

EXperiences: more trade partners and less risk



| « Rabbit meat trade structure in 2019 B
. Export W 1 qmport
Volume Share \_/a_lue Share .Country Volume Share \/a_lue Share

(ton) (%)  (million $) (%) (ton) (%) (million $) (%)

5058 17.14  27.72 15.81 [ Germany 5485 1553  33.24 18.10

5539 15.94  23.17 13.22 5174 14.65  29.47 16.05

4897 14.09  23.01 13.12 3388 9.59  14.31 7.79

4731 13.61  28.49 16.25 2870 813  10.73 5.84

4304 12.38  25.26 14.41 2166 6.3 8.31 4.53

25429 73.16 127.64 72.81 19083 54.02  96.00 52.31

1431 412 585 3.34 2046 5.79 8.74 4.76

961 2.76  6.90 3.94 1308 3.70 8.06 4.39

769 221 504 287 1141 3.23 519 2.83

648 1.86  3.42 1.95 1111 3.15 582 3.17

495 142 227 1.29 [ switzerland 728  2.06 6.29 3.42

Top10 sum 29732 8554 151.11 86.20 TN 25416 71.95 130.17 70.87
34758 100 175.30 100 35322 100 183.65 100



! RESULTS AND DISCUSSION

3. Rabbit meat consumption

Total consumption = total output + Imports — exports

v Consumption: basically follow the same path as production,
from Europe to Asia

v Consumption in Asia: stimulated, especially in China. Per
capita consumption in China reached 0.683 kg in 2019, near
level of France

11



Table 4: Rabbit meat consumption in major countries (1961-2019) unit: 1000 ton, kg

Year
1961
1971
1981
1986
1991
1996
2001
2006
2011

2017/-19
Average

Total

188.97
181.67
154.12
138.07
94.76
87.27
76.19
64.48
52.30
41.20
40.75
42.60

41.52

France
Per capita

4.084
3.551
2.8438
2.486
1.665
1.504
1.283
1.048
0.827
0.635
0.627
0.654

0.639

Italy
Per capita

Total

49.03
100.03
191.31
196.89

49.42

45.77

46.04

42.27

53.34

29.01

24.08

217.62

26.90

0.980
1.856
3.386
3.455
0.866
0.802
0.810
0.722
0.895
0.478
0.397
0.456

0.444

China

Total

9.86
18.73
23.96
60.00
96.24

281.90
373.04
534.55
722.01
923.14
942.70
979.06

948.30

Per capita

0.015
0.022
0.024
0.055
0.081
0.225
0.287
0.399
0.525
0.650
0.660
0.683

0.664



4. Driving forces of the global rabbit meat trade: Gravity model results

Export Model | Import Model |_Trade Model

WTO,: Destination country j is GATT/WTO member, yes=1
otherwise=0

-0.76%** -0.84%*+ -0.76%**
(-9.34) (-7.25) (-11.69)
0.67** 0.84** 0.65**
(13.90) (4.32) (15.31)
0.99% 1.36%% 1.16%%
(11.78) (11.50) (16.81)
-0.13** -0.80%** -0.20%**
(-2.24) (-3.78) (-3.71)
-0.47% -0.38% -0.44%%
(-5.42) (-4.76) (-7.89)
0.52 0.67 0.85%
(1.38) (1.30) (2.83)
0.16 -0.79 0.10
(0.8096) (-1.6331) (0.59)
0.61%+ -0.76%+ 0.14
(4.26) (-3.40) (1.16)
1.59%+ 1.78%% 1.56%%
(9.32) (9.95) (12.63)
12.21%% 10.94** 11.71%
(5.201) (2.35) (5.93)
2259 1339 3598
0.37 0.25 0.33
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! RESULTS AND DISCUSSION

4. Driving forces of the global rabbit meat trade: Gravity model results

L N 11

(1) Trade is mainly driven by demand. GDP: “- for export”, “+ for import”
High GDP-> high income & more consumption. The elasticity is 0.84.
(2) Population growth may not be major reasons of import increase
“+ for export”: more labour, less labour cost, high CAs

“- for import”: youngsters do not eat as much as their elder generation

(3) Neighboring countries trade more rabbit meat. DIS: *-", and BOR: "+~




! RESULTS AND DISCUSSION

4. Driving forces of the global rabbit meat trade: Gravity model results

15

(4) Same or similar language matters for rabbit meat export.
+ for export: promote in countries with the same or similar language

— for import: pursued low prices, instead of the same language




! CONCLUSIONS

Production and consumption moved from Europe to Asia.

Meat trade changed from inter-continental to inner continental. Intra-

industry tade Is a signifiant charachteristic of rabbit meat trade.

Trade 1s mainly driven by demand.

Population growth may not be major reasons of rabbit meat import.

Neighboring countries and common language affect trade significantly.

16



! CONCLUSIONS

Some suggestions

« Domestic consumers or neighboring countries should be given high priority
to exploit potential market;

« Expanding multi-channels of exports can reduce risks and maintain a long-
time stable position;

« Governments should popularize the nutritional knowledge of rabbit meat to

encourage more people (especially young) to consume healthy rabbit meat.

17
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