
 
 

Give to AgEcon Search 

 
 

 

The World’s Largest Open Access Agricultural & Applied Economics Digital Library 
 

 
 

This document is discoverable and free to researchers across the 
globe due to the work of AgEcon Search. 

 
 
 

Help ensure our sustainability. 
 

 
 
 
 
 
 
 

AgEcon Search 
http://ageconsearch.umn.edu 

aesearch@umn.edu 
 
 
 

 
 
 
 
 
 
Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only. 
No other use, including posting to another Internet site, is permitted without permission from the copyright 
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C. 

https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu


Journal of Agricultural and Resource Economics 35(1):51–71 
Copyright 2010 Western Agricultural Economics Association 
 
 

The Impact of Changes in Income 
Distribution on Current and Future 

Food Demand in Urban China 
 

Zhihao Zheng and Shida Rastegari Henneberry 
 

The impact of changes in income distribution on food demand in the urban Jiangsu 
province of China is estimated in this study. Findings suggest that changes in income 
distribution have a considerable impact on the demand for individual food commodity 
groups. Therefore, given that a significant change in income distribution has occurred in 
urban China, food demand projections should account for expected changes in future 
income distribution. 
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Introduction 
 
China has had one of the most rapidly growing economies in the world since the late 1970s, 
when its economic reforms were initiated. Per capita gross domestic product (GDP) in China 
has grown at an average annual rate of 9%–10% in the past two decades; consequently, the 
living standards of the Chinese people as a whole have improved considerably. However, this 
rapid economic growth has been accompanied by a significant rise in income inequality. 
According to the World Bank, the Gini coefficient (the most commonly used measure of 
income inequality) has increased in China from 0.26 in 1984 to 0.38 in 1992, and to 0.47 in 
2004. These figures are substantially above those given for other Asian countries (0.32–0.37), 
and are approaching the very high values recorded for some Latin American countries 
(0.50–0.57). 
 Although the high Gini coefficient for China has been attributed partly to the rural-urban 
income gap, it is widely acknowledged that income inequality in China has been widening 
within both intra-rural and intra-urban households during the past two decades (Chang, 2002; 
Fang, Zhang, and Fan, 2002; Khan and Riskin, 2005; Meng, Gregory, and Wang, 2005; 
Sicular, Yue, and Gustafsson, 2007). More specifically, in terms of the distribution of 
disposable income among rural families, the share of the bottom 20% of households has 
decreased from 7.4% in 1995 to 6.3% in 2004, whereas the share of the top 20% of house-
holds has increased from 41.7% in 1995 to 43.5% in 2004 [China’s National Bureau of 
Statistics (NBS), 1996–2005a]. A similar trend has occurred in the distribution of disposable 
 
 
 
Zhihao Zheng is professor, College of Economics and Management, China Agricultural University, and former postdoctoral 
research associate in the Department of Agricultural Economics, Oklahoma State University; Shida Rastegari Henneberry is 
professor, Department of Agricultural Economics, Oklahoma State University. This study was partially funded by Hatch Project 
No. 02702 of the Oklahoma State University Agricultural Experiment Station and ERS/USDA Cooperative Agreement No. 58-
8000-8-0086 on the Study of China Livestock Industry Structure. Our research benefited from the constructive input of Fred Gale, 
senior economist with the ERS/USDA China team regarding food consumption trends in China. The opinions expressed in this 
article are those of the authors and do not necessarily reflect those of the U.S. Department of Agriculture. The authors gratefully 
acknowledge helpful comments from editor Gary Brester and the anonymous JARE referees. 
    Review coordinated by Gary W. Brester.



52   April 2010 Journal of Agricultural and Resource Economics 
 
 
income among urban households. The share of the bottom 20% of households has declined 
from 12.6% in 1995 to 8.6% in 2004, the share of the top 20% of households has risen from 
29.8% to 38.2%, and that of the top 10% has risen from 17.3% to 24.1% (NBS, 1996–2005b). 
As shown by these trends, economic growth in China has generally favored the wealthier 
members of society. 
 The increase in income inequality may jeopardize China’s social stability. While a 
significant amount of research in China has been devoted to analyzing the trends and causes 
of income inequality and the relationship between economic growth and income inequality, 
much less attention has been paid to studying the potential impact of changes in income 
distribution on food demand. 
 In general, income elasticities of food demand tend to be inversely correlated with income 
levels (Pinstrup-Andersen and Caicedo, 1978). Hence, a shift in the structure of income 
distribution, with more rapid income growth for low (high) income strata than for high (low), 
would generally lead to a greater increase (decrease) in food consumption [Food and Agri-
culture Organization of the United Nations (FAO), 1972]. However, none of the past studies 
on food demand projections in China have accounted for changes in income distribution as a 
factor influencing demand. Studies focusing on changes in population and the level of income 
in China (see Fan and Agcaoili-Sombilla, 1997) have implicitly assumed a constant income 
distribution. While the assumption of a constant income distribution may have been appro-
priate in the 1980s and the early 1990s, it is no longer applicable as China has experienced 
significant changes in income distribution during the last decade. Therefore, food demand 
forecasts based on a constant income distribution over time may result in incorrect demand 
projections for food and agricultural commodities. 
 The objective of this study is to determine the relationship between food consumption and 
changes in income distribution. Data from the urban Jiangsu province of China are used to 
identify this relationship for 10 food commodity groups. To achieve this study’s objective, 
two goals are set. The first is to estimate the response of food demand to income changes 
across income strata. More specifically, the goal is to provide income elasticities by income 
strata in order to account for changes in income distribution in urban China. The second goal 
is to use income elasticity estimates to project food demand under hypothetical changes in 
incomes and income distribution. 
 Jiangsu is one of China’s major provinces with a population of more than 74 million in 
2004, and its gross domestic product accounts for more than 9% of China’s national GDP. 
Jiangsu’s urban per capita disposable income ranked seventh among China’s 31 provinces 
in 2004 (NBS, 2005). Similar to urban China as a whole, the income distribution in urban 
Jiangsu is notably skewed. In 2004, using the NBS aggregate household sample survey 
data, the Gini coefficient for the entirety of urban China was 0.367, whereas (based on the 
sample survey data used in this study) the corresponding coefficient for urban Jiangsu 
province was 0.357.1 Hence, an understanding of the impact of changes in income distribution

                                                 
1 The income inequality in urban China may be less serious than in rural China, as reported by Khan and Riskin (2005). The 

relatively low income inequality in urban China might be attributed to the fact that income inequality in urban China is measured 
using annual income instead of monthly income which is used to demonstrate income inequality in other countries (Gibson, Huang, 
and Rozelle, 2001). Nevertheless, income inequality in urban China does exist and has actually increased rapidly since the mid-
1990s when China’s government introduced a set of policies on social welfare systems aimed at transferring the responsibility of 
education, health services, and housing from state-owned enterprises and public institutions to individuals themselves. According 
to NBS aggregate household survey data, income inequality in urban China has worsened over the past two decades. This is shown 
by the upward trend of the Gini coefficient, rising from 0.280 in 1995 to 0.351 in 2003, and to 0.367 in 2004. 
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on food demand in urban Jiangsu is expected to be useful to policy makers and marketing 
agents interested in China’s future consumption needs and patterns. 
 The remainder of the study is organized as follows. We first provide a review of the litera-
ture. The general approach and data used for this study are then described. Next, estimation 
procedures and the estimated demand elasticities are presented. In the following section, 
estimated income elasticities are used to predict the impact of changes in income distribution 
on food demand. Finally, policy and marketing implications are discussed, and concluding 
remarks are given. 
 

Literature Review 

Most of the previous work related to the relationship between food consumption and income 
redistribution has been conducted prior to the 1980s. This earlier work has found that moving 
toward a more equitable income distribution is expected to lead to a substantial increase in 
consumer expenditures for food. An FAO (1972) study estimates the impact of income redis-
tribution on projected food demand for 11 Latin American countries. The study’s findings 
show that a “moderate” shift in the income distribution toward a more equal income distribu-
tion would generate an additional food demand in 1980 of 9%–9.5% or 13%–14% under the 
“drastic” hypothesis. 
 Saleh and Sisler (1977) estimate the impact of income inequality on the demand for mutton 
in urban Iran at the time when Iran was experiencing changes in income distribution resulting 
from a rapid rise in per capita income. They conclude that long-term projections of mutton 
demand based on average estimates of income elasticities would overestimate future consump- 
tion because of failing to consider future deterioration in income distribution. Their study 
implies that an increase in income inequality would lead to a decrease in total consumer food 
expenditures. 
 Pinstrup-Andersen and Caicedo (1978) estimate the potential impact of changes in income 
distribution on food demand and human nutrition for Cali, Colombia. They conclude that 
changes in income distribution can effectively improve human nutrition and have a large 
impact on the demand for individual food commodities. For instance, the demand for cassava 
would increase by about 0.1% if all five income classes uniformly increased their incomes by 
1%. However, if all of the increase in income went to the lowest income stratum, the demand 
for cassava would increase by more than 1%. “This fact clearly points out the need for 
including changes in income distribution in demand forecasting if any such changes are 
expected” (Pinstrup-Andersen and Caicedo, p. 412). 
 

The General Approach 

The first goal of this study is to estimate the response of food demand to household income 
changes by income strata (the income elasticities of demand). This goal is accomplished in 
three steps. The impact of total food expenditures on the demand for each of the studied foods 
(food expenditure elasticities) is estimated by income class first (step 1). Then, the impact of 
household income changes on total studied food expenditures (income elasticities) across 
income strata is estimated (step 2). In step 3, income elasticities for food groups across 
income strata are calculated from the food expenditure elasticities for the studied food groups 
(step 1) and the estimated income elasticities of food expenditure on the studied food groups 
(step 2).  
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 The quadratic almost ideal demand system (QUAIDS) developed by Banks, Blundell, and 
Lewbel (1997) is chosen for estimating food expenditure elasticities for individual food 
groups across income strata (step 1). In addition to having the same degree of price flexibility 
as the almost ideal demand system (AIDS) of Deaton and Muellbauer (1980) and the translog 
demand system developed by Christensen, Jorgenson, and Lau (1975), the QUAIDS model 
has the flexibility to be applied to populations at different income levels. The model’s leading 
terms are linear in logarithmic expenditure while including the empirically necessary rank 3 
quadratic term, which provides a sufficiently general approximation to the Engel relationship 
in the raw micro-data (Banks, Blundell, and Lewbel, 1997). Thus, the QUAIDS specification 
permits an evaluation of higher-rank Engel curves while at the same time maintaining 
consistency with assumed utility-maximizing behavior as compared to simpler models such 
as the AIDS and translog models (Gould and Villarreal, 2006). Because of the features 
possessed by the QUAIDS specification, the QUAIDS model is used in this study to estimate 
food expenditure elasticities at different income levels. 
 The assumption here is that the 10 studied food groups are weakly separable from other 
food and nonfood items in the consumer’s budget. Given this assumption, the QUAIDS 
model for the studied food groups is given as: 

(1)       

2

1

ln( ) ln ln ,
( ) ( ) ( )

n
i

i i ij j i i
j

x x
w p u

a p b p a p

    
          

    
  

where subscripts i and j indicate goods and n the number of goods in the system; γij , βi , and λi 
are parameters to be estimated; pj is the price of the jth good in the system; x indicates 
household expenditure on the goods in the system; ui is the error term; a(p) is the price index 
and is defined as: 

(2)          0ln ( ) ln( ) 0.5 ln( ) ln( );
n n n

j j ij i j
j i j
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b(p) is the Cobb-Douglas price aggregator and is defined as: 
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where ρi 0 and ρik are parameters to be estimated, and dk represents the demographic variables. 
Here, k = 1, …, 7, representing the seven demographic variables considered in this study, 
including region (south vs. north), city size (towns vs. cities), household size, presence of 
seniors (aged 65 and above), presence of children (aged 14 and below), educational levels of 
household heads, and age of household heads. 
 The expenditure terms ln(x) and (ln(x))2 in the QUAIDS specification [equation (1)] might 
be endogenous (Blundell and Robin, 1999). To test and subsequently correct for the endog-
eneity of ln(x) and (ln(x))2, an augmented regression framework for estimation with 
endogenous regressors (as suggested by Blundell and Robin) is used here. This procedure 
involves first estimating a reduced-form equation for ln(x) = I ψ + v, where I = [1, ln( y), 
(ln( y))2, ln(p), d] is composed of a set of explanatory variables [household income, prices of 
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the studied goods, and demographic variables that are the same as those used in equation (4)], 
and ψ is a vector of parameters. The computed residuals v̂ from the regression are then aug-
mented into the model (1) by writing: 

(5)         ˆi i iu v     

and assuming E(εi | I, v) = 0. 
 The properties from neoclassical demand theory can be imposed on model (1) by restrict-
ing its parameters. The adding-up restriction is given by: 

(6a)     0
1 1 1 1 1 1

1, 0, 0, 0, 0, and 0.
n n n n n n

i ik ij i i i
i i i i i i     

                  

Homogeneity is imposed as: 

(6b)        
1

0
n

ij
j

   for any j. 

Slutsky symmetry is given by: 

(6c)            ij ji    for any i and j. 

 The price and expenditure elasticities are calculated from the estimated parameters of the 
QUAIDS system following Banks, Blundell, and Lewbel (1997). The uncompensated (Mar-
shallian) price elasticities are denoted by: 
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where δi j is the Kronecker delta, which is equal to 1 when i = j, otherwise δi j = 0. The food 
expenditure elasticities are calculated as: 

(8)      1 2
1 ln .

( ) ( )
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 Consistent with the QUAIDS estimation (step 1), a quadratic double-log Engel function is 
specified to estimate the response of food expenditures on the studied food groups to changes 
in household income across income classes (step 2). As is the case for the QUAIDS specifi-
cation, the quadratic double-log Engel function can provide income elasticities at various 
income levels. The Engel function used in this study is represented by: 

(9)          2
0 1 2ln( ) ln( ) ln( ) .x a a y a y    

From this function, the income elasticity with respect to food expenditure on the studied food 
groups is given as: 

(10)        1 22 ln( ).ye a a y   

 The impact of household incomes on food demand (step 3) is then calculated as the pro-
duct of the expenditure elasticities of demand and the income elasticity of food expenditure, 
i.e.:  
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(11)            , ,y i i yE e e  

where Ey,i denotes income elasticity of demand for the ith food group, ei is the food expen-
diture elasticity of demand for the ith food group (calculated from step 1, above), and ey 
represents income elasticity of demand for food expenditure on the studied food groups (calcu- 
lated from step 2, above). This approach for calculating income elasticities has been commonly 
used in the literature (Park et al., 1996). Note that income elasticities across income strata in 
this study are computed with equations (8), (10), and (11). 
 The second goal of this study is to use the calculated income elasticities from equation (11) 
to project the demand for individual food groups resulting from hypothetical changes in 
incomes and income distribution. Several assumptions are made to perform these projections. 
First, preferences are assumed to be constant for each of the income strata. Second, relative 
prices are held constant for each income stratum. Third, population size is assumed to be 
unchanged. Specifically, the effects associated with population migration from rural to urban 
areas on the demand for food in China are not accounted for. Finally, market development 
effects on food consumption in China are not considered.2 Therefore, changes in the quantity 
consumed of each of the studied food groups are virtually assumed to be brought about only 
by changes in incomes and income distribution. As a result, the change in total quantity 
consumed of food group i in income stratum m, due to income changes in that stratum at 
constant prices, is given by: 

(12)         0
( ) , ( ) ( ) ,i m y i m i m m

m

y
Q E q N

y

 
   

 
 

where ΔQi (m) denotes the change in total quantity consumed of food group i for households in 
stratum m due to changes in incomes in that stratum; (Δy/y)m is the change in income in 
stratum m; Ey,i (m) is the income elasticity of demand for food group i in stratum m; 0

( )i mq is the 
current average quantity consumed of food group i for each household in stratum m; and Nm is 
the total number of households in stratum m. 
 

Source of Data 

The data set used for this study was collected by China’s National Bureau of Statistics for 
Jiangsu province in 2004. The NBS conducts a nationwide urban household survey annually. 
As an official statistical activity, the urban household survey collects extensive socio-
economic information on income, consumption, employment, housing, demographics, educa-
tion, and asset ownership. Since 2002, the survey sample has included households registered 
in an urban area and those who have lived there for at least six months but are registered 
elsewhere, which means the survey includes both permanent urban households and migrants 
from rural areas. This change in survey population inclusion makes the current survey data 
more representative of all income classes than those collected prior to 2002. The survey data 
are compiled from diaries of incomes and expenditures kept by the participating households 
over the course of a 12-month period. Thus, the data set used for this study reflects actual 
consumption patterns of the surveyed households during an entire year.  

                                                 
2 The changes in tastes and lifestyles generated by urban living are likely to have significant effects on food consumption. Thus, 

migration of population from rural to urban areas in China is expected to have a considerable impact on the demand for food (Huang 
and Bouis, 2001). Similarly, market development associated with changes in marketing systems and economic development in China is 
also expected to influence the demand for food (Huang and Rozelle, 1998). However, since this study is a sensitivity analysis of the 
impacts of income redistribution on food demand, it is not necessary to account for these effects on food demand projections. 
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 The Jiangsu province survey includes 4,600 households in 28 cities and towns. However, 
this study uses only 3,002 households drawn systematically from the 4,600 sampled 
households. After deleting 105 households with prices (i.e., unit values) exceeding five 
standard deviations above the means and 11 households with missing observations for four or 
more food items, a data set comprised of 2,886 households is actually used for this study.3 
The food groups analyzed consist of 10 broad food categories: grains, oils and fats, meats, 
poultry, eggs, aquatic products, dairy products, vegetables, fruits, and other foods (including 
starches and tubers and cakes). On a per capita basis, the average total expenditures for the 
above food groups account for 79.2% of total expenditures for food consumed at home and 
68.7% of total food expenditures of the 2,886 surveyed households. 
 Households report their food expenditures and physical quantities associated with their 
food consumption in a survey diary. The prices paid by households are calculated by 
dividing consumer expenditures on a food category by corresponding quantities consumed. 
However, the calculated price is not an exogenous market price of a particular food group 
that can be readily used in a demand analysis. The price calculated in this way reflects more 
than spatial variation caused by supply shocks (transportation costs, seasonal variation, 
etc.). The calculated price, on the other hand, reflects household food quality choices as 
well as price variations (Gao, Wailes, and Cramer, 1994). Therefore, adjusting prices for 
quality differences is important when the studied commodities have large quality and price 
variations. Considering that substantial quality variation exists for the food groups in this 
study, a quality-price adjustment is needed. Assuming quality effects are due largely to 
heterogeneity of composite commodities, quality and price adjustments in this study are 
done by estimating a hedonic price equation independently from the demand function using 
information on purchasing households. The quality-adjusted price is defined as the differ-
ence between the calculated price and the quality price, given the commodity’s specific 
quality characteristics. 
 Following the procedures employed by Cox and Wohlgenant (1986) and Gao, Wailes, and 
Cramer (1994), a hedonic price equation is specified as follows: 

(13)       0
1

,
s

i k k i
k

V b b d


     

where Vi is the calculated price for food category i; b0 and bk are parameters to be estimated; 
dk denotes variables influencing the consumer’s choice of quality, such as income and house-
hold characteristics, as proxies for household preferences for unobservable quality character-
istics; k represents the s variables used in the estimation; and μi is the regression residual. The 
mean price of a food group is represented by the intercept b0. Hence, the quality-adjusted 
price ( pi) is defined as 0̂ip b + μi.4  

                                                 
3 Following the previous studies in demand analysis which have used cross-sectional data (Prais and Houthakker, 1955; Cox and 

Wohlgenant, 1986; Yen, Fang, and Su, 2002; Yen, Lin, and Smallwood, 2003), in this study, those households with unit values 
exceeding five standard deviations above the mean are deleted to avoid the negative effect from outliers and to simultaneously help 
optimization in the nonlinear estimation. While the criteria used here for deleting observations may seem ad hoc, we believe that 
results using the rule of two or three standard deviations are similar to those with the rule of five standard deviations because the 
observations deleted using any of the approaches account for only a small share in the total observations used in this study. 

4 As an anonymous reviewer points out, despite adjusting for quality differences, price elasticities estimated from cross-section 
data still might be biased upward. Nevertheless, the issue of “large” price elasticity estimates is not that critical to our analysis as 
we do not actually use them. We are simply controlling for prices when estimating income elasticities. Certainly, biased prices 
might lead to biased income elasticities, which are critical to our analysis. While the income elasticity estimates perhaps may be 
biased upward, the differences among the income elasticity estimates of food demand by income strata are expected to be similar 
when using “unbiased” versus “biased” income elasticity estimates. 
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 The data used for this study included some missing observations. Specifically, no data are 
available from the NBS household survey data for oils and fats, meats, poultry, eggs, aquatic 
products, dairy products, and fruits for 5.65%, 0.03%, 0.52%, 0.35%, 0.14%, 10.74%, and 
0.24% of households, respectively. The nonpurchases could be due to no preference for the 
commodity or survey errors because the data are from a household’s diary for food consump-
tion/expenditures over an entire year. The missing prices for meats, poultry, eggs, aquatic 
products, and fruits are replaced by 0̂b for that food group. For oils and fats and dairy products 
that have a large percentage of missing values, Heckman’s (1979) sample selection pro-
cedure is employed to correct for sample selection bias. More specifically, an inverse Mills 
ratio is computed for each household in the first-step probit model, and then the computed 
Mills ratio is used as an instrument incorporated in the second-step hedonic price equation 
[equation (13)] (Greene, 2003). The resulting relationship is used to generate corresponding 
quality-adjusted prices for oils and fats and dairy products. 
 In this study, the surveyed households are equally divided into five income strata based on 
per capita disposable incomes. The five income strata (I, II, III, IV, and V) represent income 
groups from the low (stratum I) to the high (stratum V) in terms of per capita income. This 
income grouping follows NBS’s classification standards for urban households. 
 Tables 1 and 2 report summary statistics related to the surveyed households in urban 
Jiangsu province. First, income disparity among the five income classes is substantial. Per 
capita disposable income for the highest-income households (stratum V) is six times as much 
as the lowest-income families (stratum I), although per capita total expenditures on the studied 
foods of households in stratum V are only twice as much as those in stratum I. This finding is 
expected because of subsistence requirements and partial food expenditures considered in this 
study. Second, with the exception of grains and oils and fats which are similar in per capita 
quantity consumed among the five income strata, the remaining food groups present an 
upward trend from low- to high-income strata. In particular, per capita quantities consumed of 
meats, poultry, aquatic products, dairy products, and fruits are considerably smaller for the 
lowest-income stratum (stratum I) than for the highest-income stratum (stratum V), suggest- 
ing a substantial growth in the demand for these food groups for low-income households. 
Third, a larger percentage of high-income households live in the south and in cities relative to 
the north and in towns. This is consistent with the fact that the south of Jiangsu province is 
more economically developed than the north and that cities are more economically developed 
than towns. Fourth, compared to high-income households, a higher percentage of low-income 
households have a larger family size, consisting of more children but fewer older members. 
Finally, the educational levels as well as the age of household heads are consistently higher in 
the high-income strata as compared to those in the low-income strata. 
 

Estimation Procedures, Statistical Tests, 
and Demand Elasticities 

Estimation Procedures 
 
As noted earlier, no expenditures are reported by households for some of the studied foods. In 
other words, not all surveyed households consumed all of the studied food groups during the 
study period. To account for zero expenditure shares, we use the consistent two-step (CTS) 
estimation procedure for systems of equations with limited dependent variables (as proposed 
by Shonkwiler and Yen, 1999). Since the percentage of zero observations in the data set used 
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Table 1. Quantities Consumed at Home, Quality-Adjusted Prices, and Income and Food 
Expenditures, Urban Jiangsu Province, China (2004) 

 Income Strata  

 
 Food Group 

I 
Mean / (S.D.) 

II 
Mean / (S.D.) 

III 
Mean / (S.D.) 

IV 
Mean / (S.D.) 

V 
Mean / (S.D.) 

All 
Mean / (S.D.) 

 Per Capita Quantities Consumed at Home:    

 Grains 79.11 
(49.04) 

78.31 
(50.72) 

84.94 
(58.71) 

80.44 
(58.79) 

80.03 
(56.10) 

80.57 
(54.83) 

 Oils and Fats 8.94 
(5.57) 

10.47 
(7.19) 

10.52 
(9.57) 

10.52 
(10.34) 

9.96 
(9.26) 

10.08 
(8.58) 

 Meats 20.10 
(10.82) 

26.19 
(13.49) 

29.65 
(17.27) 

30.65 
(19.33) 

33.06 
(21.21) 

27.93 
(17.44) 

 Poultry 7.29 
(5.98) 

11.20 
(7.59) 

12.42 
(8.74) 

14.23 
(10.58) 

15.90 
(12.83) 

12.21 
(9.89) 

 Eggs 10.73 
(6.21) 

12.09 
(7.62) 

13.43 
(9.22) 

13.94 
(9.85) 

15.10 
(12.17) 

13.06 
(9.36) 

 Aquatic Products 14.11 
(8.97) 

17.84 
(11.74) 

21.21 
(13.86) 

22.85 
(15.85) 

27.19 
(21.41) 

20.64 
(15.61) 

 Dairy Products 8.74 
(13.26) 

15.89 
(17.32) 

23.19 
(22.92) 

30.44 
(27.42) 

35.89 
(32.81) 

22.83 
(25.69) 

 Vegetables 105.33 
(52.39) 

113.43 
(56.39) 

127.02 
(71.34) 

131.03 
(81.08) 

145.12 
(87.08) 

124.39 
(72.25) 

 Fruits 34.71 
(25.92) 

50.87 
(32.36) 

62.18 
(36.19) 

73.33 
(44.74) 

83.72 
(52.84) 

60.96 
(43.07) 

 Other Foods 12.42 
(9.15) 

13.30 
(9.47) 

14.96 
(9.69) 

15.68 
(10.96) 

16.95 
(11.43) 

14.66 
(10.30) 

 Quality-Adjusted Prices:     

 Grains 
 

3.52 
(0.59) 

3.69 
(0.73) 

3.72 
(0.73) 

3.73 
(0.69) 

3.70 
(0.85) 

3.67 
(0.73) 

 Oils and Fats 
 

7.08 
(1.92) 

7.03 
(1.65) 

7.39 
(2.77) 

7.63 
(3.22) 

7.32 
(3.11) 

7.29 
(2.62) 

 Meats 
 

14.96 
(1.65) 

15.29 
(1.72) 

15.48 
(1.85) 

15.67 
(2.11) 

15.35 
(2.16) 

15.35 
(1.92) 

 Poultry 
 

12.65 
(2.45) 

13.07 
(2.32) 

13.54 
(2.41) 

13.50 
(2.57) 

13.23 
(2.70) 

13.20 
(2.51) 

 Eggs 
 

6.04 
(0.67) 

6.18 
(0.75) 

6.19 
(0.81) 

6.22 
(0.83) 

6.19 
(0.92) 

6.16 
(0.80) 

 Aquatic Products 
 

7.71 
(2.65) 

9.03 
(3.59) 

9.41 
(3.79) 

9.80 
(4.23) 

9.35 
(4.85) 

9.06 
(3.95) 

 Dairy Products 
 

5.21 
(4.37) 

5.49 
(4.47) 

5.10 
(3.85) 

5.01 
(3.00) 

5.52 
(4.20) 

5.27 
(4.02) 

 Vegetables 
 

1.93 
(0.44) 

2.10 
(0.51) 

2.18 
(0.52) 

2.22 
(0.57) 

2.14 
(0.60) 

2.11 
(0.54) 

 Fruits 
 

2.28 
(1.11) 

2.34 
(1.04) 

2.44 
(1.01) 

2.46 
(1.06) 

2.45 
(1.14) 

2.39 
(1.07) 

 Other Foods 
 

5.95 
(2.84) 

6.66 
(2.94) 

6.96 
(3.43) 

7.05 
(3.96) 

7.20 
(5.67) 

6.77 
(3.93) 

 Per Capita Income and Expenditures:     

 Income 
 

3,646.90 
(950.30) 

6,184.20 
(651.30) 

8,646.80 
(809.80) 

11,980.80 
(1,287.40) 

22,906.60 
(11,032.50) 

10,672.40 
(8,368.30) 

 Expenditures a 
 

1,249.70 
(476.40) 

1,697.80 
(654.90) 

2,035.70 
(908.30) 

2,284.00 
(1,095.40) 

2,624.00 
(1,304.60) 

1,978.30 
(1,048.80) 

 Note: Estimated using the 2004 NBS urban household survey data. 
 a Expenditures here refer to total expenditures on the studied foods. 
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Table 2. Demographic Variables, Urban Jiangsu Province, China (2004) 

 Income Strata  

 Variable I II III IV V All 

 South (1/0) 0.23 0.33 0.40 0.49 0.56 0.40 

 Town (1/0) 0.38 0.33 0.25 0.23 0.19 0.28 

 Household Size 3.30 3.21 2.93 2.83 2.51 2.96 

 Presence of Seniors (1/0) 0.19 0.20 0.28 0.25 0.30 0.25 

 Presence of Children (1/0) 0.44 0.41 0.33 0.31 0.20 0.34 

 Age of Household Head 47.75 49.44 52.14 52.08 54.05 51.09  

 Educational Levels a 4.25 4.68 4.85 5.34 6.02 5.03 

 Note: Estimated using the 2004 NBS urban household survey data. 
 a Educational Levels here refers to the educational levels of household heads. The “4,” “5,” and “6” scales denote junior middle 
 schooling (9 years), senior middle schooling (12 years), and professional schooling (12 years), respectively. 

 
in this study for meats, poultry, eggs, aquatic products, and fruits is quite low, the CTS is 
used only for the remaining food groups with zero observations. The latter include oils and 
fats and dairy products. 
 The first step of the CTS consists of probit regressions which are estimated separately for 
oils and fats and dairy products using the maximum-likelihood method to obtain the univariate 
standard normal probability density functions (pdfs) and the univariate standard normal 
cumulative distribution functions (cdfs). The explanatory variables included in the estima-
tions are logarithm of household income, logarithms of prices of the 10 studied food groups, 
and the demographic variables that are the same as those in equation (4). In the CTS second 
step, the QUAIDS model is estimated for nine food groups encompassing grains, oils and 
fats, meats, poultry, eggs, aquatic products, dairy products, vegetables, and fruits using the 
full information maximum-likelihood (FIML) estimation method, with homogeneity and 
symmetry imposed. For the equations for oils and fats and dairy products, the estimated cdfs 
and pdfs from the first-step probit estimations are applied [see Yen, Kan, and Su (2002) for a 
detailed explanation]. Own-price and expenditure elasticities for the “other foods” category 
are calculated using the adding-up restriction, specified as: 

(14)             
1 1 1

, 1, and
n n n

i ij j i i ij i
i i j

w e w w e e e
  

       0.5 

 The quadratic double-log Engel function [equation (9)], which measures the impact of 
household income on the expenditures on the studied foods, is estimated using OLS. It is 
important to note that the coefficients of logarithmic income ln( y) and square of logarithmic 
income (ln( y))2 are statistically different from zero at the 1% significance level, supporting the 
use of the quadratic term in the logarithmic income in the Engel function.  

                                                 
5 The demand system in the second step of the CTS is specified as si = Φi wi + φi i , where si represents the observed budget share, wi 

denotes the deterministic component of equation (1), Φi and i are the univariate standard normal pdf and cdf, and φi is the error 
covariance between the error term in the first-step probit model and the ui in equation (1). Hence, the adding-up property does not hold 
in the second-step demand system (Shonkwiler and Yen, 1999; Yen, Kan, and Su, 2002). To account for the adding-up restrictions, we 
follow Yen, Lin, and Smallwood (2003) and estimate the first (n − 1) equations in the n-good system along with an identity as 

1

1

1 ,
n

n i
i

s s




   

where sn is defined as the budget share of good n as a residual share. For this study, the last food category (other foods) is chosen as 
the residual good category. 
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Statistical Tests 

The AIDS model is nested within the QUAIDS through the joint hypothesis that λi = 0  i. As 
shown in appendix table A1, the estimated values of λi are statistically different from zero for 
all studied food groups with the exception of dairy products. This suggests nonlinear Engel 
curves with respect to the logarithm of total food expenditures for these eight food groups. 
When imposing the AIDS restriction described above on the QUAIDS specification, a likeli-
hood-ratio statistic of 232 is obtained for the AIDS versus the QUAIDS models. Thus, the 
null hypothesis that the AIDS and QUAIDS models are the same is rejected at the 1% 
significance level. Hence, the statistical test results indicate that the QUAIDS model is 
superior to the AIDS specification in this particular application.6 
 Since the significance level of the coefficient of v̂ is an indication for the exogeneity of 
ln(x) and (ln(x))2 (Blundell and Robin, 1999), the t-statistic of v̂ is used to indicate the results 
of the test for exogeneity of the expenditure terms. The tests for exogeneity show that the null 
hypothesis of exogeneity of the expenditure terms in the QUAIDS framework is rejected for 
grains, oils and fats, poultry, aquatic products, dairy products, vegetables, and fruits at the 5% 
significance level, justifying the use of the instrumental procedure that corrects for endog-
eneity of the expenditure variables. 
 

Own-Price, Food Expenditure, and Income Elasticities 

Own-price, food expenditure, and income elasticities for food groups across income strata are 
reported in table 3.7 All elasticities are evaluated on the basis of parameter estimates and 
sample means of explanatory variables. Because the focus of this study is food expenditure 
responses among income categories, cross-price elasticities are not provided here to conserve 
space. In view of food expenditure elasticities across income strata, elasticity reversal occurs for 
several food groups, which may reflect a change in the consumer preferences or perception of 
needs at different income levels. For example, for the grains category, there is a more elastic 
expenditure response for low-income strata than for high-income strata. However, elasticity 
variations across income classes for most of the studied foods are small. The homogeneous 
elasticities across income strata may reflect more equally distributed food expenditures across
                                                 

6 This study also conducted an out-of-sample comparison of the QUAIDS and AIDS models. Specifically, the observations are 
randomly and equidistantly split into four groups. The demand model is estimated using the observations composed of three groups 
(75% of whole observations). The resulting parameter estimates and the average values of exogenous variables for the group 
omitted are used to predict expenditure shares of each food group studied. This procedure is then iteratively repeated by reestimat-
ing the demand model with another 75% of observations and subsequently predicting the upcoming group. The root mean squared 
errors (RMSEs) are then calculated using the shares predicted and the actual average shares for the four groups omitted. Results 
show that the AIDS model does a better job of forecasting expenditure shares as compared to the QUAIDS specification. However, 
as noted by Kastens and Brester (1996), when model-derived, mean-based elasticities are used to evaluate model forecast accuracy, 
the superiority of the AIDS model over the QUAIDS model might be substantially dissipated. Because of the complex process 
involved, this study did not conduct out-of-sample testing using the mean-based constant-elasticity approach. Furthermore, the 
QUAIDS specification is able to generate expenditure elasticities at different income levels, which is the main result this study seeks 
to achieve. Thus, the out-of-sample test results only serve as a reference in the comparison of the QUAIDS and AIDS models. 

7 In the CTS procedure used in this study, the formulae for calculating elasticities for oils and fats and dairy products are 
adjusted as follows: 
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where τij denotes the parameter of the logarithm of price used in the first-step probit estimation. 
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Table 3. Marshallian Own-Price, Food Expenditure, and Income Elasticities, Urban 
Jiangsu Province, China (2004) 

 Income Strata  

 Food Group I II III IV V All 

 Own-Price Elasticity:    

 Grains −1.075**bb −1.085** −1.090** −1.098** −1.107** −1.089** 

 Oils and Fats −1.129**bb −1.135**bb −1.160**bb −1.171**bb −1.194**bb −1.154**bb

 Meats −1.085**bb −1.079**bb −1.081**bb −1.084**bb −1.090**bb −1.084**bb

 Poultry −0.684** −0.747** −0.742** −0.753** −0.747** −0.737** 

 Eggs −0.925** −0.903** −0.890** −0.881** −0.874** −0.897** 

 Aquatic Products −0.524** −0.578** −0.614** −0.637** −0.668** −0.611** 

 Dairy Products −1.238**b −1.168**b −1.146**b −1.126**b −1.118**b −1.149**b

 Vegetables −0.648** −0.583** −0.583** −0.564** −0.565** −0.589** 

 Fruits −0.881** −0.883** −0.893** −0.901** −0.908** −0.895** 

 Other Foods −0.241** −0.278** −0.318** −0.327** −0.397** −0.316** 

 Food Expenditure Elasticity:     

 Grains 0.581**c 0.433**c 0.375*c 0.275c 0.205c 0.401**c 

 Oils and Fats 0.523**c 0.507**c 0.417**c 0.378*c 0.293c 0.440**c

 Meats 1.144** 1.133** 1.136** 1.140** 1.150** 1.141** 

 Poultry 1.385** 1.322** 1.331** 1.321** 1.328** 1.336** 

 Eggs 0.877** 0.818** 0.789** 0.766** 0.751** 0.806** 

 Aquatic Products 1.440** 1.414** 1.383** 1.366** 1.335** 1.383** 

 Dairy Products 1.628** 1.444** 1.387** 1.333** 1.311** 1.395** 

 Vegetables 0.813**c 0.756**c 0.751**c 0.734**c 0.734**c 0.759**c

 Fruits 1.069** 1.108** 1.105** 1.104** 1.097** 1.098** 

 Other Foods 0.982 1.034 1.033 1.033 1.030 1.033 

 Income Elasticity:     

 Grains 0.294**c 0.166**c 0.123*c 0.071c 0.031c 0.131*c

 Oils and Fats 0.264**c 0.194**c 0.137**c 0.098*c 0.044c 0.143**c

 Meats 0.578**c 0.433**c 0.373**c 0.296**c 0.174**c 0.371**c 

 Poultry 0.700**c 0.505**c 0.437**c 0.343**c 0.201**c 0.435**c 

 Eggs 0.443**c 0.313**c 0.259**c 0.199**c 0.114*c 0.262**c 

 Aquatic Products 0.728**c 0.541**c 0.454**c 0.355**c 0.202**c 0.450**c 

 Dairy Products 0.823**c 0.552**c 0.455**c 0.346**c 0.199**c 0.454**c 

 Vegetables 0.411**c 0.289**c 0.247**c 0.191**c 0.111**c 0.247**c 

 Fruits 0.540**c 0.424**c 0.363**c 0.287**c 0.166**c 0.357**c 

 Other Foods 0.496 0.395cc 0.339cc 0.268c 0.156c 0.336c 

Notes: Estimated using the 2004 NBS urban household survey data. Single and double asterisks (*,**) denote elasticities 
are significantly different from zero at the 10% and 5% levels, respectively; b(bb) denotes own-price elasticities significantly 
greater than −1.0 at the 5% (10%) level; c(cc) denotes food expenditure and income elasticities significantly different from 
1.0 at the 5% (10%) level. All p-values were obtained using Krinsky-Robb bootstrapping procedures. 
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various income classes as compared to the income distribution itself. For own-price elastici-
ties across income strata, no obvious variations are found for these studied foods. 
 Estimated income elasticities with respect to food expenditures are 0.5055 for income 
stratum I, 0.3823 for stratum II, 0.3284 for stratum III, 0.2597 for stratum IV, 0.1516 for 
stratum V, and 0.3255 for the entire sample. Wald tests reject the null hypothesis that the five 
elasticities are equal at the 5% significance level. These values therefore suggest food demand 
in urban Jiangsu province is consistent with Engel’s law. In other words, the results of this 
study support the assertion that the income elasticity for food decreases with increases in the 
general level of income (Houthakker, 1957). 
 Unlike food expenditure and own-price elasticities that show small differences across 
income classes, the estimated income elasticities are substantially different at different income 
levels and consistently larger for low-income strata for all the studied goods. Hence, larger 
income growth for low-income strata relative to high-income strata would lead to a greater 
increase in food demand in urban Jiangsu than that occurring if income growth were uniform 
across strata. Moreover, the estimated income elasticities are consistent with prior expecta-
tions. Animal origin foods such as meats, poultry, aquatic products, and dairy products tend 
to have higher income elasticities than other food groups for a stratum; and income elasticities 
for grains and oils and fats for the highest-income stratum (stratum V) are close to zero, 
suggesting the highest-income households in urban Jiangsu are approaching a saturation level 
of quantity consumed of these food groups. 
 A Krinsky-Robb (1986) bootstrapping evaluation of own-price, food expenditure, and 
income elasticities was carried out. This procedure is employed to measure whether each 
elasticity estimate differed from 0, as well as if each own-price, food expenditure, and income 
elasticity was statistically different from −1.0 and 1.0, respectively [see Tonsor and Marsh 
(2007) for a more detailed introduction to this method]. As shown in table 3, most of the 
elasticity estimates are significantly different from 0; only a few of the own-price and food 
expenditure elasticity estimates are significantly different from −1.0 and 1.0, respectively; 
and almost all the estimated income elasticities are significantly different from 1.0. 

 
Projection Results 

 
Scenarios for Food Demand Projections 
 
To achieve the second goal of this study, four scenarios are considered. Each scenario involves 
hypothetically changing incomes and income distribution patterns from existing levels and 
estimating the impacts on food demand. More specifically, scenario A involves increasing the 
incomes of all five income strata at the same rate while keeping constant the current popu-
lation income distribution pattern. Scenarios B and C involve increasing each of the incomes 
of the low- and the high-income strata, respectively, while maintaining constant the incomes 
of the remaining strata. Finally, scenario D involves redistributing current incomes from high-
income strata to low-income strata in such a way that total population incomes remain 
constant. 
 Based on the work of Pinstrup-Andersen and Caicedo (1978), an arbitrarily selected 1% of 
total incomes of all the surveyed households is used as the amount of change in the four 
scenarios. Because the relationships considered here are linear, the impact of the income 
redistribution of  magnitudes different from 1% of total incomes may be estimated by simple 
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Table 4. Estimated Distribution of Households, Population, and Incomes by Income Strata, 
Urban Jiangsu Province, China (2004) 

 Income Strata 

Item I II III IV V 

Households 20.00 20.00 20.00 20.00 20.00 

Population 22.00 22.00 20.00 19.00 17.00 

Incomes  8.06 13.33 17.06 22.89 38.67 

Scenario B:      

   Increase in Stratum I  8.97 13.19 16.89 22.66 38.28 

   Increase in Stratum II  7.98 14.18 16.89 22.66 38.28 

Scenario C:      

   Increase in Stratum IV  7.98 13.19 16.89 23.65 38.28 

   Increase in Stratum V  7.98 13.19 16.89 22.66 39.27 

Scenario D:      

   Transfer V to I  9.06 13.33 17.06 22.89 37.67 

   Transfer V to II  8.06 14.33 17.06 21.89 38.67 

Note: Estimated using the 2004 NBS urban household survey data. 

 
extrapolation. A 1% change in total population incomes translates into a change of 12.40%, 
7.50%, 4.37%, and 2.59% for income strata I, II, IV, and V, respectively. 
 Table 4 presents the current income distribution pattern as well as the hypothetical income 
distribution patterns under the simulated scenarios. In general, the new income distribution 
patterns under scenarios B through D change little compared to the current pattern of income 
distribution. For example, regarding scenario D, if an amount of 1% of the total population 
income for the sampled households is transferred from the highest-income stratum (V) to the 
lowest-income stratum (I), the shares of total incomes by the lowest- and highest-income 
strata change only by +1 and −1 percentage point, respectively, as compared to the current 
income distribution pattern (table 4, row 8); the shares of total incomes by the other income 
strata remain unchanged. However, since the objective of this study is to examine the respon-
siveness of food demand to alternative income distribution patterns, small changes in income 
distribution patterns may be large enough to have a notable impact on food demand. These 
changes are discussed in the next section. 
 
Impacts of Changes in Income Distribution on Food Demand 

The impact of changes in income distribution on the demand for each of the 10 studied food 
groups is estimated based on equation (12). Table 5 reports the changes in total quantity 
consumed of individual food groups resulting from the hypothetical changes in incomes and 
income distribution under the four considered scenarios. Note that the percentage change in 
total quantity consumed of individual food groups due to a uniform 1% increase in total in-
comes of all the surveyed households is given by the average income elasticities. The findings 
are summarized below. 
 First, a move toward a more equal distribution of income would lead to a considerably large 
increase in the demand for individual food groups in urban Jiangsu. Specifically, the increase 
in the demand for each of  the studied food groups would be considerably larger if the total
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Table 5. Estimated Increase in Food Demand Under Various Household Income and 
Income Distribution Scenarios, Urban Jiangsu Province, China (2004) 

  Estimated Demand Increase (%)   

 
 
 Food Group 

Current 
Consumption 

(kg) 

 
Unchanged 
Distribution 

 
All 
to I 

 
All 
to II 

 
All 

to IV 

 
All 
to V 

Transfer 
V to I 

(% incrs.) 

Transfer 
V to II 

(% incrs.)

 Grains 206,060 0.13 0.84 0.27 0.06 0.01 0.82 0.25 

 Oils and Fats 26,213 0.14 0.68 0.33 0.08 0.02 0.66 0.32 

 Meats 71,694 0.37 1.21 0.68 0.26 0.09 1.12 0.59 

 Poultry 31,548 0.43 1.20 0.79 0.33 0.11 1.09 0.68 

 Eggs 32,865 0.26 1.05 0.48 0.17 0.06 0.99 0.43 

 Aquatic Products 53,462 0.45 1.45 0.78 0.32 0.12 1.33 0.67 

 Dairy Products 57,517 0.45 0.93 0.67 0.39 0.14 0.79 0.53 

 Vegetables 313,488 0.25 1.01 0.45 0.16 0.06 0.95 0.39 

 Fruits 150,406 0.36 0.90 0.61 0.29 0.10 0.79 0.50 

 Other Foods 18,433 0.34 1.23 0.59 0.23 0.08 1.15 0.51 

 Note: Estimated using the 2004 NBS urban household survey data. 

 
income increase was received by income stratum I rather than a uniform percentage distri-
bution of the additional income across the five income strata. For example, compared with 
current consumption levels, the percentage increases in the demand for individual food groups 
range from 0.68 to 1.45 if the total income increase was received by the lowest-income 
stratum. Alternatively, they range from 0.13 to 0.45 if all five income strata uniformly 
increased their incomes by 1% (table 5, column “All to I” vs. “Unchanged Distribution”). 
Moreover, income growth that favors the second lowest income stratum would also lead to 
a considerable rise in food demand compared to a uniform percentage distribution of the 
additional income across the five income strata (table 5, column “All to II” vs. “Unchanged 
Distribution”). 
 Second, a distribution-neutral income growth (a uniform increase in household incomes, 
holding constant the current income distribution) would lead to an increase in food demand 
by a larger amount than if the income growth was entirely received by high-income strata. 
Compared to income growth favoring the second highest stratum (i.e., IV), the increase in 
demand for individual food groups would be from 0.06 to 0.13 times higher if all five income 
strata uniformly increased their incomes by 1% (table 5, column “Unchanged Distribution” 
vs. “All to IV”). In particular, the demand growth resulting from the distribution-neutral 
income growth would be 0.12 to 0.32 times higher than the demand growth resulting from an 
income growth that was skewed in favor of the highest-income stratum (table 5, column “All 
to V” vs. “Unchanged Distribution”). 
 Third, redistribution of income would increase consumption of food groups even if there 
was no increase in average per capita income. As shown in table 5 (column “Transfer V to I”), 
the transfer of an amount of income equal to 1% of total household incomes from the highest-
income stratum to the lowest-income stratum, maintaining constant total household incomes, 
would increase the demand for meats, poultry, aquatic products, and other foods by more than 
1.0%; eggs and vegetables by more than 0.9%; grains, dairy products, and fruits by about 
0.7%; and oils and fats by more than 0.6%, as compared to the current consumption level. 
In fact, the income transfer from the highest- to lowest-income households would increase 
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demand for each of the 10 studied food groups by a larger amount than did a uniform percent-
age distribution of the additional 1% of income across the five income strata (table 5, column 
“Transfer V to I” vs. “Unchanged Distribution”). 

 These findings could be explained by the current food consumption pattern in urban 
Jiangsu and the associated marginal propensities to consume.8 This study finds that income 
elasticities for each of the studied food groups are consistently higher for the low-income 
strata than the high-income strata (table 3). Given that the proportion of consumer food 
spending to household income is expected to decrease with a rise in the level of income, 
higher income elasticities here are expected to translate into corresponding higher marginal 
propensities to consume. As each increment of income transferred is expected to increase the 
demand in low-income strata (I and II) by a greater amount than it would reduce demand in 
high-income strata (IV and V), a change in income distribution that favors low-income strata 
is expected to increase total demand for individual food groups (FAO, 1972). Similarly, a 
change in income distribution that is skewed in favor of the high income groups is expected to 
decrease total demand for these food groups. Thus, the greater the difference between the 
marginal propensities to consume among the five income strata, the greater the changes in 
demand caused by income redistribution are expected to be. 

 
Discussion 

The results of this study show different food demand patterns resulting from hypothetical 
changes in income levels and income distributions. Several implications related to public 
policy and food marketing are discussed below. 

 
Suggestions for Future Research on Food Demand Projections 

This study presents income elasticities for five income strata in urban Jiangsu province. The 
results indicate that a change in the distribution of consumer incomes is expected to have a 
considerable effect on the demand for individual food groups. Given that China’s socio-
economic structure has been changing due to rapid economic growth and changes in socio-
economic systems, changes in income distribution patterns are likely to continue in China. 
Consequently, any food demand projection based on unchanged distribution of incomes may 
overestimate future food demand, if income distribution becomes more unequal in the future. 
In contrast, food demand projections based on constant income distribution may under-
estimate future food demand, in the case of a more equal distribution of income in the future.9

                                                 
8 Marginal propensity to consume (MPC) refers to the increase in personal consumer spending that occurs with an increase in 

disposable income. Mathematically, the MPC function is expressed as the derivative of the consumption (C) function with respect 
to disposable income (Y ), i.e., MPC = ∂C / ∂Y = Ey,i

  (C/Y), where Ey,i is income elasticity of demand for food group i. Because Ey,i 
and C/Y for each of the studied food groups are higher for low-income strata in this study, the calculated MPCs for individual food 
groups are consistently higher for low-income strata. 

9 We also have compared demand projections based on provincial average, which is derived from an unchanged distribution of 
income, with the sum of separate demand projections for the five income strata on the assumption of alternative hypothetical 
changes in the distribution of income. With the average annual growth rate of 10% between 2004 and 2014, we find that food 
demand projections based on unchanged income distribution would overestimate the demand for the studied food groups by 
0.39%–0.67% if the future income distribution continues to follow the 1995 to 2004 trends for urban China (i.e., with the 
corresponding annual growth rates for income strata I, II, III, IV, and V being 5.5%, 7.5%, 9.3%, 10.8%, and 12.8%, respectively). 
However, food demand projections based on unchanged income distribution would underestimate the demand for the studied food 
groups by 0.48%–1.04% if the future income distribution moves from the 2004 pattern for urban China to the 1995 pattern (i.e., 
with the corresponding annual growth rates for income strata I, II, III, IV, and V being 16.0%, 12.7%, 11.9%, 9.2%, and 8.6%, 
respectively). 



Zheng and Henneberry Income Distribution and Food Demand in China   67 

 

It is therefore recommended that food demand projections in both urban Jiangsu and urban 
China take into account any expected changes in the future income distribution. 

 
An Examination of Food Demand in Urban China During the Past Five Years 

From the results of this study, it may be concluded that the increase in income inequality in 
urban China may have led to a slow growth in food demand over the past five years, particu-
larly the demand for meats, poultry, and fish. The NBS recent survey data (NBS, 2000–2007) 
indicate urban at-home per capita consumption of meats, poultry, and fish stagnated during 
the last five years (2002–2006) while the real per capita incomes of urban residents have 
grown at an average rate of 9% during the same period. Considering that the demand for 
meats, poultry, and fish in urban China is lower than for neighboring Asian developed 
countries and regions such as Japan, South Korea, Taiwan, and Hong Kong, one would expect 
the demand for animal protein in urban China still would have room for growth. While the 
increase in food-away-from-home expenditures has been partly responsible for the slow 
growth in the at-home consumption of meats, poultry, and fish, the increase in income 
inequality might be the main factor underlying the current food consumption levels in urban 
China. 

 
Implications for Future Food Demand in Urban China 

Food and feed demand in China is expected to increase considerably as China approaches the 
more advanced stages of industrialization. According to the findings of this study, income 
growth in favor of low-income strata would result in a rather significant increase in demand 
for individual food groups. Even in the absence of changes in the distribution of population 
income, an overall distribution-neutral growth in income is expected to bring a significant 
increase in food demand in urban Jiangsu. Thus, the potential growth in food demand in 
urban China is substantial. 
 Kuznets (1955) argues that an inverted U-shaped relationship exists between income 
inequality and the level of economic development. According to Kuznets, an increase in 
inequality during the initial move to a modern economy is likely to give way to more equality 
as a nation approaches the more advanced stages of industrialization. In view of Kuznets’ 
finding and the fact that China’s present policies aim at improving the existing income 
inequality patterns, food demand in urban China is expected to increase considerably in the 
future as rapid income growth in urban China is expected to continue. 
 The prospect for future food demand in urban China has an important implication for 
China’s agriculture. As food consumption patterns for urban consumers change due to income 
growth and improvements in the current income distribution in urban China, total demand for 
foods with animal origin (pork, beef, mutton, poultry, eggs, milk, and fish), vegetables, and 
fruits is expected to rise considerably in the future. In response to the increase in demand for 
these food commodities, agricultural land allocated to food grain production is expected to be 
transferred to feed grains, vegetables, and fruits. Consequently, more farmers are likely to be 
engaged in feeding livestock, poultry, and fish, as well as the production of fruits and 
vegetables. These changes in agricultural production are anticipated to lead to increases in 
employment and incomes in the agricultural sector, since the production of livestock, fish, 
and horticultural crops is likely to be more labor-intensive and more profitable as compared 
to the current agricultural structure. Therefore, for a long-term sustainable improvement in 
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income distribution, it would be advisable for policy makers to focus on improving the current 
income distribution in China. 
 The prospect for future food demand in urban China also has important implications for 
global food markets. China encompasses about 10% of the world’s arable land and about 21% 
of its people. The land constraint makes it difficult for China to feed its large population if 
they have more livestock products, fish, vegetables, and fruits in their diets. Thus, the 
expectation is that the growing demand for foods of animal origin, vegetables, and fruits will 
cause China to resort to imported feed grains in order to increase its livestock inventory in the 
future (Hayes, 1999; Zheng and Henneberry, 2009). 
 

Poverty Reduction Issues 

Income transfer from higher to lower income strata might be an effective way to improve 
nutrition and the standard of living of the poor. The results from this study—indicating that 
an income transfer from high- to low-income households has a rather significant impact on 
the demand for individual food groups—suggest an income redistribution strategy in favor of 
the low-income population may be an effective government policy instrument to improve the 
standard of living and nutrition of the poor. Because income elasticities for foods are less than 
one, only a part of the income transfer from high- to low-income strata would be spent on 
food. Hence, in addition to increased food demand, such transfer is expected to improve the 
relative purchasing power for other goods by low-income consumers (Pinstrup-Andersen and 
Caicedo, 1978). An income transfer scheme through taxing the income or property of the 
high-income population and imposing taxes on luxury items may be an effective approach for 
helping the poor. 
 

Concluding Remarks 
 
This study examines the impact of changes in income distribution on food demand in urban 
Jiangsu province of China. To accomplish this objective, the response of food demand to 
household income changes is estimated. The estimated income elasticities are then used to 
project food demand changes resulting from the changes in incomes and income distribution 
under several scenarios. Our major findings regarding the impact of income redistribution on 
demand for foods that are consumed at home are: 
 
■ A move toward a more equal income distribution is expected to considerably increase 

the demand for individual food groups. 

■ A distribution-neutral income growth pattern is expected to increase food demand by a 
larger amount than would an income growth which is skewed in favor of high-income 
households. 

■ An income transfer from high- to low-income households is also expected to signifi-
cantly increase food consumption even if there is no increase in average per capita 
income. 

 
 A change in income distribution is a normal phenomenon in the process of economic ad-
vancement in developing countries like China. Determining the stage where China’s economy 
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currently stands in the light of Kuznets’ (1955) finding is beyond the scope of our investi-
gation. However, this study simulates food demand patterns for different income distribution 
scenarios. From this perspective, our analysis provides insight as to how China’s food demand 
could evolve in the future. 
 

[Received April 2009; final revision received December 2009.] 
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