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regional level. Implications are drawn for animal product market
development.
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|. Introduction

In the past two decades, China’s per capita consumption of
livestock products has increased remarkably. Based on the data
published by China’s State Statistical Bureau (SSBa), in rural
areas, per capita meat consumption had increased from 9.4kg in
1981 to 17.7kg in 2002. During the same period, per capita egg
consumption increased from 1.3kg to 4.7kg, and per capita
aquatic products from 1.3kg to 4.4kg. The corresponding figures
for urban areas are 20.5kg to 32.5kg (meat), 5.2kg to 10.6kg
(eggs), and 7.3kg to 13.2kg (aquatic products) (SSBa 2003, pp.
352, 374).

There are, however, significant differences in consumption
of livestock products between rural and urban residents, the rich
and the poor, and between different regions. Some have examined
the rural-urban differences and the difference between the rich
and the poor (see, for example, Wu 1995, Cai et al. 1999, Wang
and Fan 1999, Wang and Yang 2003). Literature examining
variations between regions has been scarce. This study looks into
the regional variations of China’s consumption of livestock
products.

In the next section, we first present the general trend in
consumption of livestock products in China and highlight
consumption gap between rural and urban residents and between
the rich and the poor. We then discuss the difference in animal
production consumption between regions in Section 3. Section 4
reports the findings of an empirical analysis on regional consumer
responses to price and income changes. The last section
concludes the paper.

[I. Consumption of Animal Products by the Chinese
since the Late 1970s

Prior to China’s rural economic reforms that started in the late
1970s, per capita consumption of animal products in China was
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very low. The reforms greatly motivated the farmers to work
their land to increase agricultural supply. Grain production
increased rapidly. As a result, for the first time in the recent
history, the Chinese had enough foodgrain to eat. The consecutive
bumper harvests of foodgrains in the early 1980s enabled farmers
to spare some grains to feed more animals, resulting in increased
supply of animal products to the market. Improved agricultural
supply coupled with increased consumer income led to the changes
in Chinese people’s dietary structure with increased consumption
of animal products. Although the consumption of foodgrain was
also increasing, the rate of growth was much slower than the
increase in consumption of animal products. According to Table 1,
from 1978 to 1985, the increase in the consumption of foodgrain
was 14kg, an increase of 6.2%. However, for the same time
period, the increase in meat consumption and egg consumption
was 5.5kg (62.1%) and 1.22kg (61.9%), respectively.

Since 1986 China’s GDP has been growing rapidly. In the
meantime, China’s livestock sector has also expanded dramatically.
Animal products have become widely available in the market.
Higher consumer income has led to further increased consumption
of animal products. On the other hand, consumption of foodgrains
has started to decline. Comparing 2002 with 1985, consumption of
foodgrains has dropped to 185kg from 239kg while the
consumption of animal products has increased. For example, the
increase in the consumption of aquatic products, milk, eggs, and
poultry meat has more than doubled. The consumption of beef
and mutton, though still very low in absolute terms, has also
almost doubled.

Clearly since the late 1970s, consumption of livestock
products has increased rapidly in the diet of the Chinese. In the
case of meat, per capita consumption increased from less than
9kg in 1978 to almost 24kg in 2002. This trend is expected to
continue. However, there is a notable difference between the
levels of animal product consumed by the rural and wurban
residents.
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TABLE 1. Per Capita Consumption of Foodgrain, Livestock Products, and
Aquatic Products (selected years, kg)+*

Beef .
Year |Foodgrain n[;l;t Pork and Pgll;y Pz;;lgtsry Milk Iigzsgtz

mutton
1978 225 8.86 7.67 | 0.75 0.44 1.97 - 3.50
1980 246 1279 | 11.16 | 0.83 0.80 227 - 341
1985 239 1436 | 11.83 | 098 1.55 3.19 - 293
1990 239 1590 | 12.63 1.45 1.82 3.69 - 3.60
1995 222 16.17 | 12.51 1.21 245 5.11 - 5.06
1999 206 18.99 | 14.00 | 1.76 3.23 6.33 3.10 5.83
2000 199 2022 | 1453 1.93 3.76 7.10 428 6.07
2001 189 20.03 | 1433 1.91 3.79 6.86 523 6.46
2002 185 2354 | 1627 | 1.89 5.38 6.97 6.87 7.82

* Foodgrain is unmilled raw grain. Consumption data for 1978 and 1980
are obtained directly from SSB publications. Those for 1985-2002 are
weighted average based on SSB statistics for urban and rural residents.
All meat includes pork, beef, lamb and poultry meat.

Source: SSBa, various issues.

Table 2 shows that per capita consumption of animal
products is much higher in urban areas than in rural areas.
According to Table 2, although per capita pork consumption by
urban residents has exhibited a declining trend since the early
1990s (from 18.46kg in 1990 to 15.95kg in 2001),! the
consumption of beef and mutton, poultry meat and poultry eggs
increased rapidly, by 47%, 185% and 54%, respectively, between
1985 and 2002. In the case of per capita consumption of aquatic
products, it increased by 86%.

I There was an irregular jump in per capita pork consumption in urban
areas in 2002, together with poultry and aquatic product consumption.
The government official publications offered no explanation. There was
no such jump for rural consumption.
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TABLE 2. Urban—Rural Differences: Per Capita Income and Consumption
of Lvestock Products (¥, kg)

ltem | 1985 | 1990 | 1995 | 1999 | 2000 | 2001 | 2002
Urban
Per capita income (¥) | 739 | 1,510 | 4283 | 5,854 | 6,280 | 6,860 | 7,703
Total Meat 21.96 | 25.16 | 23.65 | 2492 | 2550 | 2442 | 32.52
Pork 1668 | 1846 | 17.24 | 1691 | 1673 | 1595 | 208
Beef and Mutton 204 | 328 | 244 | 309 | 333 | 317 3.00
Poultry 324 | 342| 397 | 492 544 530 | 924
Poultry Eggs 684 | 725 | 974 | 1092 | 1121 | 1041 | 1036
Aquatic Products 708 | 7.69 | 920 | 1034 | 987 | 1033 | 13.20
Rural
Per capita income (¥) | 398 | 686 | 1,578 | 2,210 | 2,253 | 2,366 | 2,476
Total Meat 1200 | 1259 [ 13.12 | 1635 | 1748 | 1737 | 17.74
Pork 1032 | 1054 | 10.58 | 12,70 | 13.44 | 1335 | 13.70
Beef and Mutton 0.65 | 080 | 071 | 117| L19| LI5S | 117
Poultry 103 | 125 | 183 | 248 | 285 | 287 | 291
Poultry Eggs 205 | 241 322| 428 | 497 | 472 | 466
Aquatic Products 164 | 213 | 336 | 382 | 392 | 412 436

Source: SSBa, various issues.

Compared with their urban counterparts, consumption of
livestock products by rural residents is lower. In terms of the rate
of growth, rural areas experienced faster growth. Between 1985
and 2002, per capita consumption of pork increased by 33%, and
beef and mutton together increased by 80%. During the same
time period, per capita poultry meat, poultry eggs and aquatic
product consumption increased by 183%, 127% and 166%,
respectively. These higher rates are due to the low level
consumption in 1985. Despite these higher rates, the consumption
by rural residents in absolute terms is still much lower than that
by urban residents in 2002.

In addition to the different levels of consumption of
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livestock products between rural and urban areas that Table 2
reveals, four other important observations are also borne out by
further examining the data in Table 2.

(1)

)

3)

4)

As income increases, the demand for animal products
increases in both rural and urban areas. The important
exception is that when income is high enough, the increase
in pork consumption tends to slow down as has been
exhibited in the urban areas.

Although total meat consumption is still increasing in urban
areas, the rate of increase is relatively small (2002 being
an exception but the government sources provided no
explanations). On the other hand, the increase in the
consumption of poultry meat and aquatic products seems to
be much greater.

While there exist differences in the compositions of animal
products consumed by urban and rural residents, they seem
to be largely comparable. Pork is still the major meat
consumed in both urban and rural areas, being about 1/3 of
animal products consumed in urban areas and 1/2 in rural
areas. Urban residents consume a higher proportion of
poultry meat, poultry eggs and aquatic products. The share
of beef and mutton consumed in both urban and rural areas
is quite similar.

Although the gap between rural and urban consumption
levels is reducing due to the faster increase in consumption
of livestock products in rural areas, rural consumption of
animal products is still far below the urban consumption
level. Table 2 indicates that the consumption level of rural
residents in 2002 had not reached that of urban residents in
1985. Indeed, the consumption level of rural residents in
2002 was even lower than that of urban residents in 1981.
In 1981, per capita consumption by urban residents was
20.52kg meat (including pork, beef, mutton and poultry
meat), 5.22kg poultry eggs and 7.26kg aquatic products.
This implies that the consumption level of rural residents is
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lagging behind that of urban residents by at least 20 years.

There are also differences in the level and pattern of
consumption of livestock products by consumers of different
levels of income. Table 3 clearly shows that income level plays
a major role in determining the composition of food consumption
in urban China. As income increases, the consumption of
foodgrains declines while that of non-staple food increases, with a
few exceptions. All other food items (except cooking oil) exhibit a
clear increasing trend when income increases. The per capita
consumption of most animal products by the highest income
group is two to three times higher than that by the lowest income
group. The consumption difference is the greatest for aquatic

TABLE 3. Income level and the composition of food consumption,
urban China, 2002 (kg)

Foudn |t ] S e e e e e e
Foodgrains 785 | 842 833 | 823 | 196 | 77| 718 | 768 | 714
Vegetable oil 85 | 18 82| 88| 88 | 87| 85| 85| 78
Edible animal oil 0.5 1 07 071 06| 051 05| 04] 03| 02
Pork 203 | 47 157 | 183 200 | 208 | 216 | 228 | 224
Beef 19 ] 1l 121 16| 18| 21| 22] 22| 22
Mutton LI 06 071 08| LI | 13| 14] 13| 12
Poultry 92 | 44 520 70 81 92 | 104 119 | 133
Fresh eggs 106 | 79 84 | 98 | 105 | 107 | ILL| 116 | 1LI
Aquatic products 109 | 54 61 | 771 90 | 107 | 124 | 148 | 172
Fresh vegetables 1165 | 100.3 1027 [ 109.1 | 112.7 | 116.1 {1220 | 1272 | 1266
Fresh fruits and melons | 565 | 27.0 LT | 445 | S10 | 579 | 642 707 | 47
Fresh dairy products 157 36 48 | 84 | 118 | 158 | 200 | 236 | 265
Milk powder 06 | 03 03 | 04| 06 06| 06| 07 07
Yoghurt 181 03 0.5 10| 14 18| 23| 27| 33

Source: SSBa, 2003, p. 353.
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products, poultry meat, and milk and dairy products. It is interesting
to note that the increase in the consumption of beef and mutton
tends to slow down when income reaches a certain level. On the
other hand, the consumption of poultry meat, aquatic products
and dairy products increases greatly.

Similarly in rural China, there are also apparent difference
in the level and pattern of consumption of livestock products by
different income groups. Table 4 suggests that when rural
residents’ income increases, their consumption level of animal
products increases. The very high foodgrain consumption by the
highest income group is somewhat surprising. This may be
partially due to the fact that a larger portion of the higher income
population is concentrated in southern China where rice is the
staple foodgrain. However, the milling rate of rice is lower than
that of wheat.

TABLE 4. Per capita food consumption by income group, rural China,

2002 (kg)

Food item Lowest Low income Medlum High income nghest
income income income

Foodgrain(unmilled) 215.0 230.0 244.0 244.0 249.0
Vegetables 86.0 105.0 116.0 125.0 127.0
Edible oil 59 7.0 8.3 8.0 8.9
Sugar 1.2 1.4 1.6 1.8 2.4
Fruits 12.1 15.0 17.8 220 29.6
Pork 11.0 12.5 13.5 149 17.8
Beef and mutton 1.0 1.0 1.0 1.1 1.8
Dairy products 1.0 0.8 1.0 0.9 2.5
Poultry 1.4 2.1 2.7 35 54
Eggs 27 38 48 5.6 7.1
Aquatic products 1.6 2.8 37 53 9.7
Net income (¥) 857.0 1,548.0 2,164.0 3,030.0 5,896.0

Source: SSBb 2003, pp. 255-59.
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[1l. Regional Variations in the Level and Pattern of
Consumption of Livestock Products

Not only are there differences in the level and pattern of
consumption between rural and urban residents and between the
rich and the poor, there are also distinct variations in the levels
of consumption and the patterns of consumption between regions.
Tables 5 and 6 reflect such regional differences. Table 5 shows
the level of per capita consumption of major animal products in
rural China by province. Data comparable to Table 5 for urban
residents are not available and instead per capita expenditure on
major animal products is used as given in Table 6.

The following regional differences can be established from
the data in Tables 5 and 6.

(1) In general, the southeast coastal region (including Guangdong,
Hainan, Fujian, Zhejiang, Shanghai and Jiangsu) has a higher
level of meat consumption. This is a wealthier region of
China.

(2) The consumption level of aquatic products in the above-
mentioned six southeast coastal provinces is also higher.
On the other hand, the consumption level of aquatic products
in the northwest provinces, e.g., Shaanxi, Gansu, Qinghai,
Ningxia and Xinjiang, is minimal.

(3) Major meat-producing regions in China's southwest also
tend to have a higher meat consumption level (chiefly, pork),
e.g., Guangxi, Sichuan, and Hunan.

(4) Northwest pastoral regions tend to consume more beef and
mutton. Per capita beef and mutton output in provinces
such as Inner Mongolia, Xinjiang, Ningxia, and Qinghai is
much higher than the national average.

(5) Central and northeast China tends to consume more poultry
eggs. For example, the consumption level of eggs in
Shandong, Henan, Hebei, Anhui, Tianjin and Liaoning is
much higher than in other provinces.
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TABLE 5. Per Capita Consumption of Major Animal Products by Rural

Residents in 2002 (kg)

Rogon [P Bt o0 gty e[ e nd T aie
National Average 14.87 291 4.66 4.36
Beijing 15.03 3.57 9.74 4.24
Tianjin 10.65 0.73 9.98 7.09
Hebei 7.40 0.40 5.63 2.18
Shanxi 5.21 0.24 6.11 0.55
Inner Mongolia 18.60 1.20 3.48 1.52
Liaoning 15.09 1.67 8.48 4.64
Jilin 12.05 2.05 7.67 3.73
Heilongjiang 7.69 2.50 6.45 3.63
Shanghai 16.79 8.25 10.70 16.36
Jiangsu 12.31 4.16 6.18 8.54
Zhejiang 16.13 5.47 4.89 14.03
Anhui 9.37 3.86 4.74 4.63
Fujian 18.26 5.34 3.54 12.58
Jiangxi 12.86 2.47 2.90 4.42
Shandong 8.05 2.64 11.47 3.88
Henan 12.12 1.77 9.30 1.09
Hubei 18.74 2.07 3.47 7.13
Hunan 19.37 3.85 3.39 5.59
Guangdong 21.56 8.97 2.70 12.04
Guangxi 14.33 7.02 1.12 3.55
Hainan 15.11 8.32 0.60 16.30
Chongqing 25.82 2.33 4.60 1.83
Sichuan 25.33 2.81 3.64 1.55
Guizhou 27.99 1.14 1.22 0.32
Yunnan 24.11 2.35 1.73 1.25
Tibet 12.05 0.03 0.61
Shaanxi 6.64 0.34 2.06 0.27
Gansu 9.31 0.96 2.26 0.22
Qinghai 20.30 0.45 0.68 0.45
Ningxia 11.01 2.74 2.69 0.77
Xinjiang 11.04 1.36 1.10 0.35

Source: SSBa, 2003, p. 374.
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TABLE 6. Per Capita Expenditure on Animal Products by Urban
Residents in 2002 (yuan)

Region | e | Poutny Bees | O M et
National Average 455 59 170 105
Beijing 566 70 163 219
Tianjin 427 87 232 114
Hebei 330 74 96 96
Shanxi 225 64 35 99
Inner Mongolia 305 44 40 27
Liaoning 386 74 173 101
Jilin 334 57 101 75
Heilongjiang 304 57 80 77
Shanghai 633 68 592 246
Jiangsu 496 66 241 128
Zhejiang 457 48 553 120
Anhui 418 79 106 95
Fujian 609 65 546 130
Jiangxi 417 48 111 79
Shandong 332 75 121 130
Henan 294 63 38 66
Hubei 390 51 115 82
Hunan 434 43 102 62
Guangdong 852 46 365 108
Guangxi 689 39 187 71
Hainan 657 26 354 53
Chonggqing 574 65 98 135
Sichuan 531 59 69 110
Guizhou 431 41 42 66
Yunnan 474 49 71 66
Tibet 605 45 59 226
Shaanxi 254 46 49 85
Gansu 273 44 40 83
Qinghai 382 41 49 78
Ningxia 308 35 41 86
Xinjiang 421 44 54 84

Source: SSBa, 2003, pp. 356-58.
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(6) The per capita consumption of all animal products in
Shanghai and Guangdong, two wealthier coastal provinces
in China, is the highest. The two provinces with the lowest
per capita consumption of all animal products are Shaanxi
and Shanxi, two poorer inland provinces in China.

The above observation tends to suggest that different levels
and patterns of consumption of livestock products between
regions are largely affected by two factors: local income level and
availability of the product. Whether or not a product is consumed
in a region and how much of it is consumed are largely
determined by the product's output level in the region. Aquatic
product is relatively abundant in the southeast coastal region but
scarce in the northwest region. Consequently, the consumption
levels of aquatic products between these two regions differ
greatly. However, residents in the northwest region consume a
higher level of beef and mutton. That the level and pattern of
consumption of livestock products in a region is influenced by
the local output level of an animal product is due to the fact that
the animal product market in China was not well integrated,
which is further attributable to the low level of marketable
surplus and lack of specialised transport facilities. Residents have
to eat what is readily available in the local market, which in turn
“fosters” their “habit” of eating that particular product. One other
major factor that affects the level and pattern of animal production
consumption is ethnic background. For example, in areas where a
large number of Muslims reside, e.g., some northwest provinces,
the level of beef and mutton consumption is higher.

Such vast differences in the levels and patterns of
consumption of livestock products between regions in China
warrant careful studies. Insight into regional differences will be of
great assistance to the Chinese government in terms of food
program planning and to industries in terms of medium and
long-term strategic planning. Such information will also be
invaluable for livestock market development in China. In the next
section, an empirical analysis is carried out to estimate consumer
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responses to changes in livestock product prices and in disposable
income.

V. Consumer Responses to Price and Income
Changes: An Empirical Analysis

Based on the consumption behaviours as observed in the previous
section, we place various provinces (except Tibet) into three broad
regions: southern China, northern China and north-western China.
Southern China includes: Shanghai, Jiangsu, Zhejiang, Anhui,
Fujian, Jiangxi, Hunan, Hubei, Guangdong (including Hainan),
Guangxi, Sichuan (including Congqing), Guizhou, and Yunnan.
Northern China includes: Beijing, Tianjin, Hebei, Shanxi, Liaoning,
Jilin, Heilongjiang, Shandong, Henan, Shaanxi, and Gansu.
North-western China includes Inner Mongolia, Qinghai, Ningxia
and Xinjiang. The geographical location of the three regions is
shown in Map 1.

MAP 1. Map of China indicating Three Regions
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TABLE 7. Price and Income Elasticities of Demand for Livestock
Products in China: Earlier Estimates
Author Product Urban China‘ Rural China .
Income | Own-price | Income | Own-price
Lewis and Andrew 1989 | Pork 1.02 -0.23
(1983-85, SSB household | Poultry 1.95 -0.09
survey data by province) | Aquatic Products 3.65 -0.69
Pork 1.04 -0.83 141 -0.91
o i Mutton & Beef | 1.19 -0.97 0.61 -1.66
g;gzlgg Tslg‘g Li?l(;ehol || Pouly 162 | 068 | 199 | -0.04
’ Eggs 1.18 -0.93 0.14 -0.05
survey data) )
Aquatic Products | 1.51 -1.17
Milk 2.06 -1.30
Pork 0.923 | -0.040
Pudney and Wang 1991 | Mutton and Beef | 0320 | -0.003
(1987 SSB household Poultry 0.716 | -0.005
survey data) Eggs 1.044 | -0.017
Aquatic Products | 0.893 | -0.011
Pork 0.50 -0.96 0.08 -0.65
Beef 1.75 -1.70 1.80 -0.14
5012310139;;5;]3 data) Mutton 1.75 -1.75 1.80 -1.33
Poultry 0.99 -1.16 1.10 -0.80
Eggs 0.31 -0.80 0.52 -0.55
Pork 0.782 | 0.765
Huang and Rozelle (1995, Beef and mutton | 0.689 | 0.343
Poultry 0.985 | 0.854
p. 245) for the year of b 0455 | 0502
1999-2000. 888 ' '
Milk 1.637 | 1.557
Aquatic products | 1.244 | 1.053
Pork 0.32 0.25
Beef and mutton | 0.49 0.57
Wang and Yang (2003), | Poultry 0.48 0.22
for the year of 1998. Eggs 0.26 0.36
Milk 0.49 0.32
Aquatic products | 0.51 0.37

Sources: adapted from He and Tian (2000) and Zhou and Tian (2003).
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There have been various studies that attempt to derive
price and income elasticities of demand for animal products by
the Chinese consumers. Due to differences in data, coverage of
time periods, and estimating techniques in various studies, there
have been discrepancies in their findings. Table 7 provides a
summary of some earlier findings. It is noted, however, few of
the earlier studies take into account of regional variations in their
estimations. In this section, we estimate the price and income
elasticities of demand for the three regions as identified above.
Data used for the estimation are from provincial statistical
publications and from market prices collected by the Ministry of
Agriculture.

1. Urban Residents

An expanded linear expenditure model is used for estimating the
elasticities for urban residents. The demand model takes the
following form:

B, n
xj =x) + =51 = Y p )
pj k=1

where:
X; : quantity consumed of commodity j.
X; : minimum consumption of commodity j.
p; : price of commodity j.
px;: minimum expenditure on commodity j.

B : marginal expenditure share (or marginal income
share in the case of expanded model).

I : total expenditure on all commodities (or consumers’
total disposable income in the case of expanded
model).

We first estimate p;x;’ and then derive AB;. Finally, we
estimate the price and income elasticites of demand for various
livestock products. Given the fact that there are significant
consumption differences between regions and that in some parts
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of China getting enough to eat is still a challenge for some low
income urban consumers, the lowest consumption level during
1995-2000 in each of the three regions is used as ppx;’. The
minimum consumption level for various products for all the three
regions are given in Table 8. B; is obtained for each of the
products through regression and is given in Table 9.

TABLE 8. Assumed Minimum Consumption Level used in the Expanded
Linear Expenditure Model (yuan, Urban China)

Aquatic | Fresh

products | vegetables Grain | Total

Pork | Beef | Mutton | Poultry (Poultry eggs| Milk

North-
Western

Northern | 120 5 10 60 50 20 60 150 200 | 6075
Southern | 180 8 1 90 45 15 90 140 200 | 769

Sources: Based on statistical yearbooks of China's various provinces, various
issues.

50 | 20 30 60 40 25 60 110 200 | 595

TABLE 9. Estimates of the Coefficients for the Expanded Linear
Expenditure Model (Urban China)

North-Western Northern Southern All Three Regions

Parameter | t-value | Parameter | t-value | Parameter | t-value | Parameter | t-value

Pork 0012 | 609 | 0009 |18 | 0015 | 1449 | 0013 | 1889
Beef 0004 | 1446 | 0005 | 1420 | 0003 | 1673 | 0004 | 199
Mutton 0019 | 650 | 0003 | 4| 000 | 5s| 00 | 6ds
Poulry 0008 | 133 | o017 | 1767 | o3t | 1820 | oo | 2020
Poultry Eggs | 0002 | 485 | 0006 | 1152 | 0003 | 937 ] oom | 140
Milk 0006 | 1377 | 0008 | 1764 | 0007 | 1346 | 0008 | 2241
ﬁiﬁgs 0004 | 2112 | 0013 | 1094 | 0038 | 1383 | 0026 | 1463
f,f;:tables 0012 | 917 | 0010 | 180 | 0016 | 3376 | 0014 | 2879

Grain 0.010 405 | 0.008 6.92 | 0.006 5751 0.007 9.49
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Based on the above regression results, price and income
elasticities of demand for various animal products are estimated
and presented in Table 10. Table 10 shows that at the
all-three-regions level, all the price and income elasticities except
those for aquatic products are less than one, indicating that the
demand for animal products has become less sensitive in China’s
urban areas. The price and income elasticities for different
products, from the largest to the smallest, are in the order of:
aquatic products, beef, poultry meat, lamb, milk and dairy products,
pork, poultry eggs, vegetables and foodgrains. The income
elasticity of demand for pork is less than 0.5, indicating that the
potential to increase pork consumption in urban areas is likely to
be limited. It may be expected that the size of this elasticity may
decline further. Consumers tend to shift away from pork to other
animal products. The consumption of aquatic products and beef is
likely to increase as consumers’ income further increases. But
that of poultry eggs will increase by a much smaller extent. Both

TABLE 10. Income and Price Elasticities of Demand for Livestock
Products in Urban China (2000)

North-western Northern Southern All Three Regions
Income | Price | Income | Price | Income | Price | Income | Price
Pork 072 |-064| 038 |-034| 045 |-040| 047 |-042
Beef 054 |-048 | 115 |-1.02] 094 |-084| 097 |-087
Mutton 1.04 |-092| 073 |-065| 125 |-L11| 073 |-0.65
Poultry 040 |-036| 076 |-068| 08 |-077| 083 |-0.74

Poultry eggs 026 [-023] 056 |-050 | 039 |-035| 046 |-041
Milk and dairy

054 |-048| 064 |-057| 069 |-061| 072 |-0.64

products
Aquatic 051 |-045| 087 [-077] 129 [-115| 121 |-1.08
products
Vegetables 042 [-038| 034 [-030| 051 |-046| 046 |-041

Grains 026 |-023| 024 |-021| 023 |-020 023 |-0.20
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the income and price elasticities of demand for foodgrains are
much smaller, being the lowest in the group of commodities
examined, suggesting that majority of urban consumers have no
problem to afford foodgrains and the increase in future foodgrain
consumption will be limited when income increases. Indeed, per
capita foodgrain consumption has been declining. Any future direct
grain consumption increase in the urban areas will be chiefly
caused by population increase.

At the regional level, clear differences in the consumption
of animal products exist. Urban residents in southern China seem
to be more responsive to prices changes of aquatic products and
lamb. As income increases, the increase in their consumption of
these two products also tend to be greater. There is also much
room for the increase in beef consumption. In northern China, as
consumers income increases, there is still much potential for the
increase in beef consumption. However, the result tends to suggest
that the increase in pork consumption is likely to be much
smaller. In north-western China, lamb is more popularly consumed.
It is noted that the room to increase pork consumption is
relatively greater in this region.

2. Rural Residents

For rural residents, a log linear demand system is used to model
consumption behaviour. The use of a model different from the
one used for urban residents is dictated by the availability of
data.2 The demand system is as follows:

lnxj :aj +%bjk lnpk +Cj ln[+uj,j=1,2,"3”,

2 1t is noted that the use of two different models make the comparison of
analytical results limited. It would be most desirable to use the same
model to evaluate the price and income responses by both the rural and
urban residents. Unfortunately, data for rural residents comparable to
urban residents are not available and a different model is hence used.
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where:
X; : quantity consumed of commodity j.
pr - price of commodity j and substitutes.
I : consumers’ total disposable income.
a,bj, and c; : parameters to be estimated.
bjr : cross and own price elasticities of demand.

To capture regional consumption differences, regional
dummy variables are used. The results are given in Table 11.
Rural residents in southern China consume more aquatic products,
poultry meat and pork. More beef, lamb and dairy products are
consumed in north-western rural China. In northern China, rural
residents tend to consume more poultry eggs. It is noted that
pork has a relatively larger price elasticity, which is not the case
for urban residents. It is unsure whether this is due to likely
substitution from poultry meat and eggs or due to data. Further
verification will be useful. For all other items, price elasticities
are smaller than income elasticitites and except for pork, the
income elasticities of demand for all these other items are greater
than one. This tends to suggest that for many rural residents,
these items are luxury goods. This is especially so in the case of
dairy and aquatic products. The price elasticity for poultry is
unexpectedly positive. In rural areas, particularly in economically
less developed areas, many households raise hens at home and
some eggs consumed are not purchased from the market. This
may have contributed to the unexpected sign of the estimated
parameter.

It is noted that the above two estimations are based on
consumption of livestock products data from SSB household
surveys, which do not seem to appropriately account for
away-from-home consumption. However, in recent years, eating
away from home has been very popular in China. When people eat
away from home, they tend to consume more animal products.
Hence, estimation that uses data that properly take into account
of away-from-home consumption will be valuable.
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TABLE 11. Income and Price Elasticities of Demand for Livestock
Products in Rural China (2000)

) Pork Mutton and beef Poultry
Variable
Parameter | t-value | Parameter | t-value | Parameter | t-value

Pork price -141 -6.38 0.96 338 -047 -147
Mutton and beef price -0.29 -124 -0.78 -2.58 1.86 544
Poultry price 120 5.67 0.06 0.22 -0.82 -2.67
Poultry egg price 046 3.87 -0.73 -4.80 -047 -2.69
Milk and dairy product price -0.29 -3.62 0.04 042 0.22 1.86
Aquatic product price 0.00 -0.01 -0.06 -0.40 -0.93 -5.74
Income 0.58 543 113 8.21 LIS 7.36
Dummy variable-North-Western | -0.10 -1.05 2.14 1731 0.42 296
Dummy variable-Southern 0.29 294 -031 .44 1.86 1291
R-squared 0.63 0.99 0.75

_ Poultry eggs Milk and products Aquatic Products

Variable
Parameter | t-value | Parameter | t-value | Parameter | t-value

Pork price 0.33 1.59 0.84 151 -0.16 -0.39
Mutton and beef price -0.30 -1.36 -1.03 -1.73 0.74 1.73
Poultry price -0.68 337 045 0.84 -1.34 348
Poultry egg price 042 3.68 -1.38 -4.60 0.65 3.01
Milk and dairy product price -0.08 -0.99 -0.40 -1.98 0.27 1.85
Aquatic product price -041 -3.84 -0.56 -1.97 -0.17 -0.85
Income 133 13.05 2.05 159 217 11.16
Dummy variable-North-Western |~ -0.73 197 27 11.35 0.18 1.04
Dummy variable-Southern -0.29 310 -0.84 -338 132 734
R-squared 0.81 0.69 0.79

V. Conclusions and Implications

Consumption of livestock products has increased remarkably in
China in recent decades. This increase, however, is accompanied
by a notable difference in the level and pattern of consumption
of livestock products between rural and urban residents, the rich
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and the poor, and between regions. This study focused on
examining the differences in the level and pattern of consumption
of livestock products between regions.

Different levels and patterns of consumption of livestock
products between regions are largely attributable to three major
factors: local income level, availability of the product in the
region, and ethnic background of the residents. The level and
pattern of consumption of livestock products is importantly
affected by the level of income of consumers in a region. On the
other hand, the availability of products tends to affect to a great
extent what people eat in a region. In regions where a large
number of Muslims reside, the level of beef and mutton
consumption is higher.

Empirical analysis suggests, as income increases, urban
residents in southern China are likely to increase their consumption
of aquatic products and lamb. There is also much room for the
increase in beef consumption in southern China. In northern China,
as consumers income increases, there is still much potential for
the increase in beef consumption. However, the result tends to
suggest that the increase in pork consumption is likely to be
much smaller in northern China. In north-western China, lamb is
more popularly consumed. It is noted that the room to increase
pork consumption is relatively greater in this region.

Rural residents in southern China tend to consume more
aquatic products, poultry meat and pork. More beef, lamb and
dairy products are consumed in north-western rural China. In
northern China, rural residents tend to consume more poultry eggs.
The findings of this study suggest that for many rural residents,
most of the animal products are still luxury goods. This is
especially so in the case of dairy and aquatic products.

While the low level of marketable surplus of animal
products and the lack of specialised marketing facilities have in
the past fostered localised consumption of some animal products,
both of the conditions are changing. It can be expected that the
Chinese animal product market will become increasingly integrated
and different kinds of animal products will gradually become
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widely available across the country, first in urban areas. Thus,
regional difference in consumption of livestock products is likely
to reduce. For example, the findings of this study have suggested
that beef and lamb consumption, used to be chiefly consumed by
Muslims in the north-western regions, is to increase in southern
China. As such, strategic investment in specialised animal product
transportation, distribution and retailing will be advantageous and
rewarding. Such investment will further improve the integration
of China’s animal product market. This in turn, when coupled
with higher consumer income, will lead to further increase in
China’s total consumption of animal products.
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