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The remarkable economic changes occurring within China since 1978 have
resulted in a striking alteration in food consumption patterns, and one marked
change is the increasing consumption of meat. Given China’s large population, a
small percentage change in per capita meat consumption could lead to a dramatic
impact on the production and trade of agricultural products. Such changes have
major implications for policy makers and food marketers. This paper concentrates
on meat consumption patterns in the home in China. A censored linear approxi-
mate almost ideal demand system model was employed in the study, and major
economic parameters were estimated for different meat items. Data used in this
study were collected from two separate consumer surveys – one urban and one
rural in 2005.
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1. Introduction

An anecdote says that McDonald’s has created a new trend in Chinese beef
consumption, while Kentucky fried chicken has increased the consumption of
poultry. Are these true? ‘What is happening in the Chinese market?’ and
‘what is it that Chinese consumers want?’ are the questions every marketer is
keen about. The answers to these questions lie in understanding consumer
behaviour and consumption patterns.
As the country with the world’s largest population, China’s rapid economic

development has attracted much attention (Chow 1984; Fan et al. 1994;
Rozelle et al. 1997; Zhou et al. 2003). With rapid economic development,
many changes are occurring in Chinese society, and one marked change in
food consumption is the increasing consumption of meat that has occurred
during the last two decades (Figure 1). Given the massive potential purchas-
ing power embedded in its large population, China has turned out to be a key
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market that any strategic business planner cannot overlook (Samuel et al.
1996; Carter 1997; Zhang 2002; Zhou et al. 2003).
Changes in food consumption have a great impact on food supply policy,

because to provide nutritionally adequate food for 22 per cent of the world
population has always been a stated goal of the Government of China. In
addition, updated information on meat consumption is an essential compo-
nent of effective industry planning, market access negotiations and successful
marketing programs for various industries within and outside China. In
addition, to meet the increasing meat demand, structural adjustments in
employment to expand the livestock industry are required (Johnson 2000).
Consequently, the expansion of the livestock industry will involve different
use of land, greater dependence on pesticides and artificial fertilizers and
a big increase in agricultural waste (Tian 2003; Zhou and Tian 2005).
Elsewhere, such an expansion of the livestock industry has contributed signif-
icantly to pressing environmental problems, including climate change, land
degradation, air and water pollution and loss of biodiversity (Steinfeld et al.
2006; Tickell 2007). Therefore, the changes taking place in recent years in
Chinese meat consumption have attracted the attention of policy makers,
researchers and international agricultural food analysts (Brown 1995;
Paarlberg 1997; Yang and Huang 1997; Cai et al. 1998; Wu 1999; Rae and
Hertel 2000; Veeck and Veeck 2000; Zhou et al. 2003; Zhang 2004; Zhou and
Tian 2005).
Although numerous papers on Chinese household consumption issues have

been published since the 1980s (Lardy 1984; Lewis and Andrews 1989; Gar-
naut and Ma 1993; Fan et al. 1995; Shi et al. 1995; Gao et al. 1996a,b; Wu
1999; Gould 2002; Zhou and Tian 2005), these studies have either tended to
focus on the broader segment of household food consumption or used out-
dated or unreliable data and have not explained the recent meat-consumption
issues convincingly. In addition, most previous studies using micro-level sur-
vey data did not consider zero expenditure on some items (Fan et al. 1995;
Cai et al. 1998; Ma et al. 2004; Wang et al. 2004, 2005), which has been found
to lead to bias in estimation (Haines et al. 1988; Heien andWessells 1990; Per-
ali and Chavas 2000; Mihalopoulos and Demoussis 2001; Jabarin 2005; Yen
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Figure 1 Meat consumption per capita in rural and urban China (1980 and 2005). Note: meat
consumption refers to the consumption of pork, poultry, beef and mutton.
Source: China Statistical Yearbook (1981, 2006).
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and Lin 2006). Furthermore, following its entry into the WTO in 2001, China
has become the fastest-growing food market in the world. To assist policy
formation and business planning in such circumstances of rapid change in
consumer behaviour, it is important to have recent estimates of parameters
such as demand elasticities. Therefore, a need for a systematic examination of
Chinese meat consumption exists.
The objective of this paper is to provide empirical evidence about meat

consumption patterns in the home in China. This study attempts to fill a gap
in the literature by providing the most recent estimates of demand elasticities.
It does this by considering, as separate items, the five meats commonly
consumed in China using a censored almost ideal demand system (AIDS)
model (Deaton and Muellbauer 1980). This study will help to provide
updated information on meat consumption trends in China, overcoming the
ineffectiveness of data used by earlier studies.

2. Methods of analysis

Essential criteria for selecting a demand model are relative illustrative
power, consistency with economic theory and simplicity of estimation
(Wang et al. 1996). Therefore, the AIDS model has been chosen in the
present study because of its theoretical and practical considerations, and
popularity in demand analysis (Blanciforti and Green 1983; Fujii et al.
1985; Fulponi 1989; Heien and Wessells 1990; Fan et al. 1995; Huang
1999; Wu 1999; Ma et al. 2004; Jabarin 2005; Gould and Villarreal 2006).
In addition, the estimated coefficients in a linear approximate almost ideal
demand system (LA–AIDS) are easy to interpret (Fulponi 1989; Jabarin
2005).
The AIDS demand function used in this study is as follows:

wi ¼ ai þ
X

aisZs þ
X
j

cij ln pj þ bi lnðx=PÞ ð1Þ

where Zs are social and demographic variables (viz., education, presence of
child(ren) and urban and rural experiences), x is the total expenditure, Pj are
prices of meat items, and P is a price index. Stone’s price index (Stone 1953)
is commonly used instead of P, which is:

lnP� ¼
X

wk ln pk: ð2Þ

By using Stone’s price index as a proxy, the model becomes linear in param-
eters a, b and c, and becomes the LA–AIDS model (Deaton and Muellbauer
1980; Chalfant 1987; Cai et al. 1998). In practice, the LA–AIDS model is
used more frequently than the non-linear AIDS model (Huang and Rozelle
1998; Wu 1999; Mu 2001). The estimates from an LA–AIDS model would
approach the estimates for AIDS except for an intercept term (Green and
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Alston 1990). Although using Stone’s price index has been found to affect
the approximation properties of the model with changes in the units of
measurement (Moschini 1995), in the present study, the usage of it has been
found appropriate because of careful choice of unchanging units of
measurement for prices and quantities. In addition, Zellner’s (1962, 1963)
iterative seemingly unrelated regression (ITSUR) is used in this paper
because it is usually regarded as a better tool to improve the efficiency of
the estimates (Chalfant 1987; Heien and Wessells 1990; Shonkwiler and Yen
1999; Jabarin 2005).
As in many other household consumption surveys, the collected data

contain zero expenditures for some meat items. Thus, estimation techniques
that fail to consider this censoring problem would encourage biased parame-
ter estimates (Park et al. 1996). To solve this problem, a two-step estimation
procedure based on the Amemiya–Tobin approach was used to include all the
observations at both steps to estimate a system of home-meat-consumption
equations (Heien andWessells 1990).
The first step involves probit regressions to determine the probability of

participation or consumption. Dummy variables are used to distinguish
between different regions, as dietary habits vary among the different regions.
In particular, one of our sample areas is Inner Mongolia, where major beef
and mutton consumers live. In the second step, the inverse mills ratios (IMR)
are calculated from the probit estimates and employed in the LA–AIDS
model as an instrument, which approximates a variable representation of the
unobservable influence on the participation decision, to estimate meat
demand elasticities.
To be consistent with the demand theory, the following restrictions must

be adhered to: the adding-up restriction as in Equation (3), the homogeneity
condition as in Equation (4) and the Slutsky symmetry condition in Equation
(5) (Deaton and Muellbauer 1980).

Xn
i

ai ¼ 1;
Xn
i

ais ¼ 1;
Xn
i

bi ¼ 0;
Xn
i

cij ¼ 0: ð3Þ

X
j

cij ¼ 0 ð4Þ

cij ¼ cji ð5Þ

Given the above specifications, Marshallian (compensated) and Hicksian
(uncompensated) elasticities were computed from the estimated parameters
of the LA–AIDS model using the close approximation of the exact formulas
developed by Green and Alston (1990), which are given in Equations (6)–(8).
Expenditure elasticities:

eix ¼ 1þ bi

wi
ð6Þ
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Marshallian (uncompensated) price elasticities:

gij ¼ �dij þ
cij
wi
� bi

wi
wj þ

X
k

wk lnPk dkj þ gkj
� �" #

ð7Þ

where dij is the Kronecker delta, dij = 1 for i = j; dij = 0 for i „ j.
The Hicksian (compensated) price elasticities:

g�ij ¼ gij þ wj 1þ bi

wi

� �
¼ gij þ wjeix ð8Þ

3. Data

In the absence of reliable household census data, a survey was conducted as
part of research collaboration between Meat and Livestock Australia
(MLA) and the Faculty of Rural Management, the University of Sydney.
The purpose of the survey was to collect data that could be used to examine
the changing meat consumption patterns in China. The survey covered five
provinces (Jiangsu, Shandong, Inner Mongolia, Liaoning and Sichuan)
representing different food cultures of eastern, central, north, northeast and
southwest China. These regions also vary in geography, economic develop-
ment, ethnic group, food culture and lifestyle. Two separate household
surveys, one urban and one rural, were carried out in the period Septem-
ber–December 2005. A stratified data-sampling method was applied to draw
samples.
To monitor the changes in meat consumption patterns, questions

addressed weekly meat expenditure, the price of meat items and demographic
and socio-economic status of each household and its members. Weekly meat
consumption data provided detailed information on consumer behaviour,
and the impact on changing behaviour patterns. For rural consumers,
special questions covered the meat consumption of goods produced by the
household, considering the effect of joint consumption–production decision-
making (Yan and Chern 2004). The questionnaire was first developed in
English and discussed thoroughly with professionals in various related sectors
and consumer research. This was later translated into Chinese and pre-tested.
Based on the pilot study, questions on some products (e.g. duck and fish)
were deleted and the questionnaire was finalised for the survey. The total
number of responses from urban areas was 232, and from rural areas was 108
(Table 1). A sample of 340 was considered appropriate to ensure validity in
this exploratory study, and the sample size obtained from each area was more
than 30. Ideally, household census data of the type available for Malaysia
would have been used (Heng and Guan 2007). However, such census data do
not exist in China, and some previous survey data have been observed to be
unreliable (Lu 1998; Ma et al. 2004).
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Sampled households differed in age, education, income level and ethnic
group. Characteristics of the sampled households, disaggregated by urban
and rural residents, are reported in Table 2. Most of the means of the key
variables generated in the sample were consistent with those in NBS
(2006a,b). For example, per capita annual income of the urban sample was
11 202 RMB Yuan, and that of NBS (2006a) was 10 493; family size in
the sample was 3.1, while that of NBS (NBS 2006b) was 3.4. Therefore,
compared with NBS data, the survey data are representative and reason-
able, indicating that the survey provides a reliable source for further
estimation.

4. Results and discussion

The parameters of the LA–AIDS model were estimated using Zellner’s
ITSUR procedure. Social and demographic variables, such as education,
presence of child(ren) and urban and rural experiences, are included in the
model reflecting the influence of the most recent developments in Chinese
society. Because all meat expenditure shares add to one, a demand system
composed of five individual expenditure share equations would be singular.
Thus, one of the equations must be excluded to estimate the equation as a
system (Hayes et al. 1990; Heien and Wessells 1990; Jabarin 2005). In the
present study, the ‘pork-share equation’ was chosen to be excluded in the
estimation. To be consistent with consumer theory, this model was estimated
with the imposition of homogeneity and Slutsky symmetry. To test the
homogeneity and Slutsky symmetry restriction, a Wald test was used in the
present study. The Wald test for homogeneity yielded v2=73.7378, P=0.0,
and for Slutsky symmetry yielded v2=27.3557, P=0.0001. Thus, homo-
geneity and Slutsky symmetry were reasonable restrictions.

Table 1 Basic statistics of survey samples at province level

Province Households Household size Age Education

Urban
Inner Mongolia 56 3.07 42.9 12.4
Liaoning 46 2.91 43.2 13.0
Shandong 40 3.03 44.6 12.4
Sichuan 30 3.00 44.3 13.4
Jiangsu 60 3.40 45.9 11.8

Rural
Jiangsu 39 3.26 44.6 9.6
Liaoning 35 3.23 45.7 7.0
Shandong 32 2.94 43.4 8.6

Note: Household size – average household size, age – the average age of meal planner of the household,
education – the average years of education, which the meal planner has attained. It was observed during
the survey that many of the households in rural Shandong had former members who were now living in
the cities, having taken-up job opportunities there. This may, in part, account for the lower than expected
average household size in rural Shandong.
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Table 3 shows that the share of pork in the meat budget is the highest (40
per cent), followed by aquatic products (21 per cent). The proportion of
households with non-zero expenditure is also provided in Table 3, showing
that 50 per cent of the households had bought mutton during the survey, 70
per cent of them had bought beef and 86 per cent of them had bought both
poultry and aquatic products. The 98 per cent purchase rate for pork indi-
cated that the zero expenditure issue might not affect the estimation for pork.
Indeed, the probit regression for pork failed to explain the purchasing behav-
iour, confirming our assumption of little influence from zero expenditure.
Therefore, the IMR has not been added into the pork equation. However, in

Table 3 Probit regression and its application to LA–AIDS model

Budget share Purchase rate R2

Uncensored Censored

Pork 0.40 0.98 NA NA
Poultry 0.19 0.86 0.04 0.09
Beef 0.11 0.70 0.12 0.15
Mutton 0.08 0.50 0.22 0.23
AP 0.21 0.86 0.10 0.36

AP, aquatic products.

Table 2 Characteristics of the surveyed households

Survey sample

Urban Rural All

Average household size 3.1 3.1 3.1
Age 44.2 44.6 44
Maximum age (minimum age) 79 (22) 77 (20) 79 (20)
Education (% of the sample)
Less than primary school 10.8 33.3 17.9
Middle school graduate 17.2 42.6 25.3
High school graduate 32.3 24.1 29.7
College graduate 38.8 0.0 26.5
Postgraduate 0.9 0.0 0.6

Ethnic group (% of the sample)
Han Chinese 92.5 91.7 92.1
Non-Han Chinese 7.5 8.3 7.9

Annual household income (% of the sample)
Less than 6000 2.2 28.7 10.6
RMB 6000–10 000 3.0 28.7 11.2
RMB 10 001–20 000 22.0 26.9 23.5
RMB 20 001–30 000 28.5 9.3 22.4
More than RMB 30 001 44.4 6.5 32.4

Total number of the samples 232 108 340

Note: Age – average age of meal planner of the household surveyed, education – the education level, which
the meal planner of the household surveyed has attained.
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general, using LA–AIDS as a censored multiple-regression system provides
improved results in terms of goodness-of-fit (Table 3). Therefore, the two-step
estimation procedure enabled a better explanation of meat consumption
behaviour at home.
The estimated coefficients of the joint censored LA–AIDS model (including

urban and rural samples) are presented in Table 4. Table 4 shows that the
model works well in explaining meat consumption behaviour at home. Many
coefficients reported therein are statistically significant and have the expected
signs. The coefficients of the presence of children, urban experience and
education are significant for some meat items, such as aquatic products, beef
and mutton, indicating that social and demographic factors have a significant
effect. But they are insignificant for poultry.
Given the differences existing in urban and rural China, we ran two regres-

sions using the rural and urban samples separately. The expenditure elastici-
ties, budget share, Marshallian and Hicksian price elasticities for average,
urban and rural China are shown in Tables 5 and 6.
Table 5 shows that all expenditure elasticities are positive. This means, on

an average, meat is a normal product in China at present. Therefore, based
on the assumption that consumer income keeps on rising, meat consumption
will continue to increase accordingly in the near future. This is because: (i) as
the survey results and earlier literature show, the level of meat consumption
in urban China is higher than that in rural areas, so that if China is successful

Table 4 LA–AIDS parameter estimates for five meat items

AP Poultry Beef Mutton Pork

a 28.7519** )12.8431** 24.8321** 20.6038* )60.3447
(9.1283) ()1.8053) (6.6518) (5.6864) NA

b 0.0443** )0.0202** 0.0381** 0.0316** )0.0939
(0.0141) ()1.8326) (0.0103) (5.6581) NA

c1 )0.0871* 0.1592** )0.0192 )0.0142 )0.0387
0.0536 (0.0428) (0.0318) (0.0383) NA

c2 0.1592* )0.1096** )0.0345* 0.0429* )0.0580
(0.0428) (0.0482) ()1.4819) (0.5517) NA

c3 )0.0192 )0.0345 )0.0809** 0.0370 0.0977
(0.0318) (0.0274) (0.0363) (0.0364) NA

c4 )0.0142 0.0429 0.0370 )0.0817** 0.0161
(0.0383) (0.0293) (0.0364) (0.0462) NA

c5 )0.0387 )0.0580 0.0977 0.0161 )0.0170
NA NA NA NA NA

Child )0.0302** )0.0018 )0.0103 )0.0050 0.0472
(0.0176) (0.0144) (0.0103) (0.0116) NA

Urban/rural 0.0657** )0.0330 )0.0012 0.0134 )0.0449
(0.0246) (0.0207) (0.0188) (0.0185) NA

Education 0.0286 )0.0069 0.0011* )0.0342** 0.0114
(0.0231) (0.0192) (0.0160) (0.0155) NA

l 0.0758** )0.0759** )0.0478** 0.0479 NA
(0.0388) (0.0410) (0.0190) NA NA

Standard errors are in parenthesis, (**) and (*) indicate significance at 5 per cent and 10 per cent, respec-
tively. AP, aquatic products.
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in modernising and urbanisation, there will be hundreds of millions of new
urban residents with higher meat demand (Hu et al. 1998; Huang 1999); (ii)
as rural meat consumption levels are still low, there is substantial room for an
increase in meat consumption following rising incomes in rural China; and
(iii) although there are some signs that high income households (mostly in
urban China) may reduce meat consumption because of health concerns
(Wan 1998; Shono et al. 2000; Chu 2003), they account for only a small
proportion of the population. The increasing demands will surpass decreasing
ones, and will not affect the general trend of increasing meat consumption.
Moreover, simply because of the large population, a small increase in per
capita meat consumption will result in a dramatic increase in total quantity
demanded.
However, this increase in meat consumption is not distributed evenly

among meat items. The elasticities of Table 5 show that as income increases,
the consumption of aquatic products, beef, and mutton will increase more
than pork and poultry, indicating that with more income, meat consumption
in both urban and rural China would become more diversified. This trend
may stimulate the creation of a large non-traditional meat market, such as
beef and mutton, as indicated by their high expenditure elasticities (mutton:
1.38 for average, 1.42 for urban and 1.18 for rural; beef: 1.34 for average,
1.45 for urban and 1.15 for rural). The expenditure elasticity of aquatic
products (1.21 for average, 1.27 for urban and 1.04 for rural) indicates their
consumption is increasingly popular among Chinese consumers as they
diversify their diet. In general, rural areas portray more traditional meat
eating habits than urban areas. They have a higher budget share for pork and
a lower share for other meat products. In addition, the expenditure elasticity
for pork is higher in rural areas, whereas the expenditure elasticity of all the
other meats is lower than in urban areas.

Table 5 Own-price elasticities and expenditure elasticities

Own-price elasticities Expenditure elasticities Budget share

Average Urban Rural Average Urban Rural Average Urban Rural

Marshallian price elasticities
Pork )1.00 )1.16 )0.94 0.77 0.63 0.93 0.40 0.33 0.54
Poultry )1.55 )1.05 )2.11 0.90 0.98 0.80 0.19 0.20 0.18
Beef )1.75 )1.64 )2.19 1.34 1.45 1.15 0.11 0.14 0.05
Mutton )2.00 )1.89 )2.61 1.38 1.42 1.18 0.08 0.10 0.07
AP )1.23 )1.16 )1.45 1.21 1.27 1.04 0.21 0.23 0.16

Hicksian price elasticities
Pork )0.69 )0.72 )0.64 NA NA NA NA NA NA
Poultry )1.37 )1.14 )2.02 NA NA NA NA NA NA
Beef )1.60 )1.65 )1.44 NA NA NA NA NA NA
Mutton )1.89 )1.21 )3.19 NA NA NA NA NA NA
AP )0.98 )0.78 )1.18 NA NA NA NA NA NA

AP, aquatic products.
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Compared with some recent studies (Cai et al. 1998; Ma et al. 2004; Gould
and Villarreal 2006), the expenditure elasticities of the present study seem
generally reasonable. For example, the higher expenditure elasticities for
poultry, beef and mutton align with the recent official statistics and
other studies showing rapid increases in the consumption of poultry, beef
and mutton (NBS 1996, 2006a; Wang et al. 2005). This could be due to con-
sumers’ variety-seeking behaviour, which is possible with greater disposable
income.

Table 6 Marshallian and Hicksian price elasticities

Pork Poultry Beef Mutton AP

Marshallian price elasticities
Pork
Average )1.00 — — — —
Urban )1.16 — — — —
Rural )0.94 — — — —

Poultry
Average )0.02 )1.55 — — —
Urban )0.10 )1.05 — — —
Rural 0.04 )2.11 — — —

Beef
Average 0.27 )0.09 )1.75 — —
Urban 0.43 )0.07 )1.64 — —
Rural 0.13 )0.17 )2.19 — —

Mutton
Average 0.13 0.23 0.53 )2.00 —
Urban 0.14 1.13 1.03 )1.89 —
Rural 0.06 0.17 0.30 )2.61 —

AP
Average 0.01 0.91 0.96 0.72 )1.23
Urban 1.20 1.02 1.83 1.45 )1.16
Rural )1.04 0.68 0.79 0.44 )1.45

Hicksian price elasticities
Pork
Average )0.69 — — — —
Urban )0.72 — — — —
Rural )0.64 — — — —

Poultry
Average 0.17 )1.37 — — —
Urban 0.50 )0.84 — — —
Rural 0.05 )2.02 — — —

Beef
Average 0.33 )0.77 )1.60 — —
Urban 0.36 )0.65 )1.65 — —
Rural 0.12 )1.22 )1.44 — —

Mutton
Average 0.18 0.31 0.41 )1.89 —
Urban 0.09 0.38 0.45 )1.21 —
Rural 0.21 0.23 0.33 )3.19 —

AP
Average 0.16 )0.09 1.07 0.40 )0.98
Urban 0.24 )0.12 0.88 0.61 )0.78
Rural 0.13 )0.07 1.36 0.22 )1.18
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Moreover, consumers in higher-income brackets, mostly in urban areas,
are found to concentrate more on quality and safety than those in lower
income brackets. For example, respondents were asked how much more
money they were willing to pay for quality-and-safety-guaranteed beef
(unlike consumers in Australia, Chinese consumers still relate safety to qual-
ity characteristics of meat). About 68 per cent of higher-income consumers,
with a household income of more than 30 000 RMB Yuan per year, chose to
pay a price increase of ‘30 per cent and more’, whereas only 4 per cent of
lower-income consumers, with a household income no more than 6000 RMB
Yuan per year, chose the same answer. Hence, as Chinese consumers become
richer, they have a greater requirement for quality-and-safety-guaranteed
meat, and seem willing to pay more for it.
In terms of own-price elasticities, the demand for pork ()0.69 for average

Hicksian price elasticities) is price inelastic. However, it seems that urban
consumers ()0.72) are slightly more sensitive to price changes of pork than
rural consumers ()0.64), which indicates that Chinese rural consumers still
tend to keep to the traditional habit of eating pork as the main meat item,
whereas their urban counterparts are exposed to a more diversified food
culture.
Generally speaking, the demand for aquatic products ()0.98 for average

Hicksian price elasticities) is close to unity, implying that they are still neces-
sary in the Chinese diet, and the demands are not very sensitive to price
changes. However, the demand for aquatic products in rural China ()1.18)
is sensitive to price changes, indicating that they are not as commonly
consumed in rural areas.
The own-price elasticity of poultry ()1.37 for average, )1.14 for urban,

)2.02 for rural Hicksian price elasticities) is greater than one; seemingly
higher than expected (based on official statistics (NBS 1986, 2006a), poultry
is widely consumed and regarded as almost necessary in the Chinese dietary
pattern). The higher own-price elasticity of poultry in this study may be
related to an outbreak of avian influenza during the survey period, which
probably affected consumer behaviour and poultry supply. This is especially
true in one of our survey areas, Liaoning province, where poultry products
were banned in markets because of a sudden epidemic of H5N1 avian
influenza on several poultry farms.
The own-price elasticity of mutton ()1.89) is the highest, indicating that

the consumption of mutton is greatly influenced by change in price. This is
especially true in rural China ()3.19), indicating that demand is very sensitive
to the price changes.
The own-price elasticity of beef ()1.60 for average, )1.64 for urban, )1.44

for rural Hicksian price elasticities) indicates that the demand for beef is
sensitive to prices. This is especially true for beef consumption at home,
whereas food-away-from-home (FAFH) beef consumption is probably
determined by different factors. The beef demand in rural areas is not as
sensitive as in urban ones, because of the lower penetration of beef in rural
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areas which remain influenced by the traditional view of beef cattle as traction
and not for consumption. In addition, rural people are less familiar with
cooking methods for beef.
The small data set in relation to the number of parameters estimated

and the approximate nature of the model necessitate exercising caution in
interpreting the estimated cross-elasticities (Table 6). In terms of magnitude,
the high cross-price elasticities provide evidence for strong substitution
and complementary relationships among meat items (Mansfield 1996). As
expected, the cross-elasticities are generally lower in absolute value than own-
price elasticities, implying that the consumers are more responsive to changes
in own prices than in the price of other products.
The results indicate that, generally, pork is a substitute for all other meat

items; poultry appears as a reasonable substitute for pork and mutton,
but is complementary to beef and aquatic products; beef seems to be a
substitute for pork, mutton and aquatic products, but is complementary to
poultry; mutton seems to be a substitute for all other meat items except for
aquatic products, and aquatic products are substitutes for pork and beef,
but are complementary to mutton and poultry. Among the above comple-
mentary relationships, only mutton and aquatic products are statistically
significant.
The above mentioned substitution and complementary relationships could

be related to aspects of current Chinese diet. For example, the complemen-
tary relationships between meat items may partly result from two popular
cooking methods: ‘hot-pot’ and ‘meat-strings’, which have recently become
widespread in China. With the ‘hot-pot’ method, sliced beef (or veal) and
mutton (or lamb), poultry, fish and other raw meat items are quickly dipped
into boiling seasoned soup in the ‘hot-pot’ and then eaten by mixing with
other seasonings, and a wide choice of side dishes. The ‘meat-strings’ method
originated with the ‘roasted-mutton-string’ which evolved chiefly in China’s
northwest regions (e.g. Xinjiang), and is similar to satay consumed in some
Southeast Asian countries. Mutton, beef, pork and poultry meat, and even
squid, are cut into small cubes, then placed onto bamboo or iron skewers and
roasted over an open fire stove. Seasonings of choice may be added after the
meat is cooked. In addition, other foreign cooking methods, such as the
Korean and Japanese style barbecue, are becoming popular in China now.
Moreover, the present survey finds that young consumers in urban regions
are tending to consume meat items that require less time to prepare, because
of the faster rhythm of urban life (Huang and David 1993; Wang et al. 2005;
Ma et al. 2006).
Per capita meat consumption in the surveyed regions was also calculated

and is shown in Table 7. The comparison indicates that regional variations in
terms of meat consumption exist in China. For example, people from Inner
Mongolia, who are major beef and mutton consumers, have a different die-
tary habit from other regions. In contrast, people from Sichuan are tending
to eat more poultry and aquatic products. The eating habits in coastal areas,
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such as Jiangsu, Shangdong and Liaoning are becoming similar, because of
rapid economic development. In general, pork still remains in a dominant
position in meat consumption in China.
In addition, a comparison of per capita meat consumption from different

studies is provided in Table 8. Our results are slightly higher than NBS data,
because of the different method of estimating away-from-home meat
consumption. In contrast, most of our results are lower than Wang (2004),
whose prediction of meat consumption in 2005 is based on survey results
from 1998. Many changes have occurred in the livestock industry and in
consumption during the intervening period.

5. Conclusions

The present study shows that income and meat price are the two main influ-
ential factors affecting at-home meat consumption in China. As income
increases, not only will the level of meat consumption increase, but also the
composition of meat consumption will change. For example, although pork
consumption is still in a dominant position, consumers have diversified their
meat expenditure and, as incomes rise, will look forward to quality-and-
safety-guaranteed meat. In addition, compared with away-from-home meat
consumption, Chinese consumers are more responsive to the price of meat
when they buy and consume it at home. For most lower-income consumers

Table 7 Meat consumption per capita across the regions surveyed in 2005 (kg/annum)

Jiangsu Shandong Liaoning Inner Mongolia Sichuan

Urban Rural Urban Rural Urban Rural Urban Urban

Pork 25.50 20.13 22.68 16.30 23.52 20.84 21.17 21.96
Poultry 14.32 9.15 16.23 7.69 10.73 10.06 12.59 18.17
Beef 2.15 1.01 4.14 2.13 4.25 2.18 7.16 1.11
Mutton 0.96 0.92 3.20 2.39 3.71 2.43 15.19 1.01
Aquatic 15.56 10.01 16.36 7.49 15.22 6.78 10.72 17.35

Table 8 Comparison of per capita meat consumption across different studies (kg/annum)

NBS (2006a) Wang (2004) Our survey

Urban Rural Urban Rural Urban Rural

Pork 20.15 15.60 34.89 20.76 22.96 19.09
Poultry 8.97 3.70 12.35 5.22 14.41 8.97
Beef and mutton 3.70 1.51 10.69 3.49 8.58 3.69
Aquatic 12.60 4.90 19.64 6.40 15.04 11.24

Note: Wang (2004) is based on the survey done in 1998.
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in both urban and rural China, the higher price of meat is still the main
constraint restricting their meat consumption.
Other factors, such as urbanisation, preference, changing lifestyles and

health concerns need to be considered when examining consumer behaviour
and at-home meat consumption patterns in China. For example, this study
finds that consumers’ changing preferences provide more opportunities for
some segments of meat markets, such as beef and mutton, with the aid of
some new cooking methods. Also, greater health concern exists among higher
income consumers. For example, some consumers are shifting from fatty
meat item (such as pork) to some lean ones (such as beef and aquatic prod-
ucts) (Longworth et al. 2001; Wang et al. 2005). Some affluent consumers are
even shifting from meat to vegetables because of health concerns, although
this is a special case. Moreover, consumers with a hectic lifestyle are demand-
ing more processed or semi-processed meat products for time saving and con-
venience purposes, especially in the cities. Given that most Chinese
consumers are not familiar with the cooking methods of some non-traditional
meat items (e.g. beef and mutton), they may prefer to consume them at
restaurants. Therefore, when studying the changes of meat consumption
patterns, processed food and FAFH consumption need to be taken into
account, together with consideration of the rapid urbanisation process
occurring in China.
The majority of difficult-to-explain elasticities are related to aquatic prod-

ucts. This may be due to the broad ‘definition’ of aquatic products used in the
consumer survey, for they are far from homogeneous commodities. Further-
more, two animal epidemics, which occurred during the second half of 2005
(an outbreak of Streptococcus suis type II infection of pigs in Sichuan prov-
ince in July and a sudden epidemic of H5N1 avian influenza in Liaoning
province in November), gave an opportunity to observe consumers’
reactions. For example, when consumers in Sichuan province felt unsafe with
pork, they turned to poultry and aquatic products as compensation, whereas
when consumers in Liaoning province felt unsafe with poultry, they shifted to
beef and mutton instead. This difference basically originated from the diverse
eating habits, which developed under a specific context, defined by food
availability, cooking methods and preferences. But, another possibility exists:
consumers may turn to non-animal products as well when they feel insecure
about one or more types of animal products. There are two implications
behind this: (i) if the safety of meat can be secured, it will create a promising
market for high-quality meat, avoiding severe price competition; and (ii) if
this need cannot be satisfied in time, consumers may lose interest in eating
meat products, and substitute them with others. Thus, the demand for meat
could become elastic in the long run, and the stability of the Chinese meat
market will be in question. This unstable model will benefit neither consumers
nor producers. As the present research only focuses on meat consumption
issues, the changes in non-animal products consumption are beyond the
present research scope. In further research, it may be worth exploring the
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changes of both animal and non-animal products consumption induced by
negative news on animal products.
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