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Abstract

The structure of Chinese food demand is examined using a non-homothetic translog indirect utility
function. This anaysis uses household level survey datafor 3 urban Chinese provinces over the
1995-1997 period. We improve upon previous studies by incorporating theoretically consistent
equivalence scales to account for differences in household size and composition. These scales
allow us to quantify the impact of aternative types of household members on food expenditures.
Similar to previous research we find little evidence of purchase economies with the addition of
members athough, depending on age, we find statistically significant differences in equivalence

values across household member age grouping.



The Structure of Food Demand In Urban China: A Demand System Approach

With the U.S. granting China permanent normal trading status and its joining the WTO
thereis the possibility of dramatic increasesin U.S. agricultural exports. Fuller, Hayes and Smith
(2000) note that with China accounting for one fifth of the world’ s population and only 7% of the
world's arable land, China has the potential to become a maor importer of land intensive
products. For example, the USDA’s Foreign Agricultura Service estimates that China's
participation in the World Trade Organization (WTO) could result in substantia reductionsin
trade barriers resulting in at least an increase of $2 billion per year in agricultural exports by 2005.
Estimates are that U.S. exports of grains, oilseeds and related products and cotton alone to
increase by $1.6 billion (Colby, Price and Tuan, 2000). Not only would tariffs be reduced
significantly for poultry, pork, beef, fruits, forestry and fish products with China s joining the
WTO but there may also be significant reductionsin a variety of non-tariff barriers for a number
of agricultural commodities (USDA, 2000[4a)]).

As China develops, there is likely to be an associated change in the diet of Chinese
households (Gao, Wailes and Cramer, 1996). With rising incomes the general consensusiis that
the Chinese population will diversify their diets away from their dependance on staple, e.g. rice
and grains, to one which contains more livestock products (Fuller, Hayes, and Smith, 2000).
Using the example of other Asian economies such as Japan, Korea, Hong Kong and Singapore,
most believe that consumption of beef will increase along with income. Currently, beef represents
asmall proportion of total meat products consumed but have been increasing in importance over
the last two decades (Figure 1). A desire for diversity with higher incomes will likely lead to
more rapid increases in beef consumption at the expense of pork. Also, the beef currently
consumed is of low quality. Increasesin demand for quality may be asimportant, if not more
important, than quantity increases (USDA, 2000[b]).* Another indication of changes facing China
is evidenced by its transition from being a net grain exporter to an importer during the mid-1990's,
second only to Japan.?

Besides rising incomes, an important trend impacting Chinese food purchase is the

changing age structure of the population. Due to improved living conditions, the mortality rate of



the Chinese population has decreased dramatically over the last 4 decades. This situation has
resulted in estimates that there will be a significant aging of the population by mid-century. By
2000, it is expected that 7.2% of the Chinese population will be aged 65 or more. This
percentage will increase to 11.7% by 2020 and 20.6% by 2040 (Murray, 1998, p. 75).
Concurrent with this change has been the dramatic decrease in the birth rate due in large part a
government policy promoting later marriage, fewer births and a policy advocating one birth per
couple in urban areas. Between 1980 and 1995 the total fertility rate decreased from 2.2 to 1.9
births per couple. Thistrend has resulted in forecasts of reductionsin the primary school age
population from 133.0 million in 1995 to 94.7 million in 2050 (Murrary, 1998, p.81-82). Both
these demographic changes will impact the type and quantities of future food purchases.

With Chinese markets becoming more open to U.S. food products, it isimportant that
U.S. manufacturers and traders obtain a better understanding of the determinants of expenditures
on avariety of foods. For example, how does income impact food choice? What is the role of
household composition in determining the demand for specific foods? To help answer these
guestions, Guo, et al. (2000) use a series of Engel curves analyze changes in the
income/expenditure relationship over the 1989-1993 period for selected high-fiber and higher fat
food products. They show differences in the relationship between income and the purchases of
these types of foods. Information obtained from such analysesis important for potential
exporters especially with the projected 7% annual GDP growth for China over the near term
(USDA, 2000[a]). Such growth may result in increased demand for foods that in the past have
been considered luxuries by the Chinese population.

Figure 1 provides an overview of purchases of avariety of foods over the 1981-1997
period. Over this period there has been a gradual decrease in consumption of total grains and
vegetables, relatively stable pork and seafood consumption and an increase in beef and poultry
purchased (Guo, et al, 2000).

The datain Figure 1 are obtained by dividing total household purchases of these foods by
the number of household members. This method of standardization does not take into account
differences in food consumption needs across individual household members. For example it does

not recognize that the consumption needs of children can typically be met at lower cost than that



of adults (Dreze and Srinivasan, 1997). The usein empirical demand analysis of asingle
household count variable as a deflator of food expenditures or its use as an explanatory variableis
common practice. It isimportant to remember that such use incorporates the implicit assumption
of the uniform impacts on expenditures of household members of different age and gender.

One approach that can be used to avoid the assumption of equal expenditure impactsisthe
use of endogenously determined equival ence scales which assign different weights to household
members according to their age and gender (Deaton and Muellbauer, 1986).% Given the
determination of an appropriate equivalence scale, a comparison of food expenditures for
households of differing composition can be undertaken. As an example, suppose the weight given
to amale adult between 25 and 45 years of ageis 1.0, afemale adult in the same age group a
weight of .85 and afemale child under 10 years of age aweight of .35, then a four-member
household consisting of one male and two female adults and one female child in the above age
groups would result in the household being composed of 3.05 adult equivalents. A single parent
household with one female adult would possess the corresponding adult equivalent of 1.20. The
per capita expenditures patterns of these two households can then be compared where the number
of AE’s are used as the expenditure deflator.

Given the recognition of the need to obtain estimates of food adult equivalents to allow
for cross-household expenditure comparison, there are a number of approaches that have been
suggested for the estimation of endogenously determined adult equivalent scales. These have
ranged from the use of demographically trandated utility consistent demand systems suggested by
Barten(1964), Gorman(1976) and Deaton and Muellbauer (1986) and implemented by Perali
(1993) to the single equation approaches used by Prais and Houthakker(1955), Blokland(1976),
Buse and Salathe(1978) and Muelbauer(1980). The present paper uses a demand system
approach to an analysis of food purchases by Chinese households over the 1995-1997 period. In
this analysis we adopt a method where the prices are scaled in such a manner that asingle
household food equivalent is estimated for each household. Thisisin contrast to previous
analyses where food-specific scaling functions are estimated (Gould, Cox and Perali, 1991).
Results of this analysis provides useful information to potential food exporters as to the market

impacts of continued improvementsin the level of Chinese income. Additional information is



provided that show how food expenditure patterns differ across households of differing
composition. Our analysis improves upon previous econometric analyses of Chinese food demand
in that these previous studies have not included demographic impacts, have used a smple head
count of household members as a measure of household size implying the same margina impact
on food expenditures of household members, have not included price effects on purchase or have
not alowed for the effects of substitutability/complementarity with purchases of other food
categories (Gao, Wales, and Cramer, 1996; Guo, et.al, 2000; Halbrandt, et.al, 1994; Wang and
Chern, 1992).

Description of the Econometric Model

We assume that observed food purchase behavior can be represented by a household' s

indirect utility function (n) which represents the maximum equally distributed equivalent indirect
utility for each member of a household:

@ n=n(P,y|A)=MaxgJ (X|APXEAJH

where U is the household’ s utility function, X a vector of consumed goods, A is a vector of
demographic characteristics, P a vector of prices faced by the household and Y is total household
income. That is, n represents the level of per capita utility which if it were shared by each
household member would yield the same aggregate well-being as the actua distribution of utility
within the household (Phipps, 1998). An equivaence scale, d, can then be defined using the

above indirect utility function:

2 n=n(P,y|A)=n (P,Y/d|AR)

where AR isthe vector of characteristics of an arbitrary reference household. For this analysis the
reference household is assumed to be a household composed of two adults with both being
between 23 and 60 years old. Given (2), members of a household with characteristic vector A,
facing prices P with household income Y experience the same utility level as the reference
household facing the same prices but with household income (Y/d).

As Deaton (1988) and Blundell and Lewbel (1991) show, this equivalence scale can also be



derived from the households' expenditure functions via the following:

E(m.PlA) _

® 4= np1a) =d(n,P|A)

Phipps(1998) notes that such equivalence scales are of interest in that they allow for
interhousehold comparisons of utilities and a determination of income levels at which members of
households with different characteristics, such as the age or gender composition of household
members, are equally well off. If these equivalence scales are to be independent of the utility level
at which these comparisons are made, then preferences must satisfy independence of base (1B)
and/or equivalence scale exactness (ESE).* Lewbel (1989) describes the general restrictions on
cost and socia welfare functions required for the estimation of 1B equivaence scales. Blackorby
and Donaldson (1993) show that in order to recover exact equivalence scales from demand
behavior it is necessary that the preferences not take a PIGLOG form.

As shown by (3) we need to specify afunctional form for the equivalence scale measure.

That is, we would like to define the equivalence of the reference household, N R, such that:

Y O

4) V(P,Y|AR :vRaeP,—+
@ V(PN )=V Ry

We can apply Roy’ s identity to the above indirect utility function to generate a system of demand
equations. These demand equations will be functions of prices, income and demographic
characteristics implying that the parameters of the equivaence scale can be obtained viathe
estimation of these demand equations (Blackorby and Donaldson, 1993).

In our analysis of food expenditures and similar to Phipps(1998), we assume our reference

household’ sindirect utility can be represented by the following nonhomothetic translog function:
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where M represents total food expenditures on K foods, p, isthe i food’ s unit value (price) and



the a;% andb;% are estimated coefficients. With the above utility function being defined for the

reference household, the implied equivalence scale valueis 1. For a non-reference household we
can represent its preference structure by incorporating the exact equivalence scale measure shown
in (4) into (5):
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Sisthe number of age classification of household members, L the number of demographic
characteristics hypothesized to impact household food expenditures, N, the number of household
membersin the s" age classification other than that represented by the base household, N, = (N, +

2)/2, D, isthe "™ demographic characteristic other than member category counts, and

9%, G%,andd, % are parameters to be estimated.® Note that under this equivalence scale

function specification and using the above assumed reference household definition, a household
composed of only two adults between the age of 23 and 60 (e.g., N,=0, s=1,...,S) generates a

scale function value of 1. To insure symmetry, adding up, and homogeneity of degree zero in

prices we are also assuming that b = b ; and a a; =-1land a ds =0(s=1,...,9 (Christenson,
i=1 =

i=1
Jorgenson and Lau, 1975). It can be shown that this formulation satisfies general 1B and ESE
restrictions (Phipps, 1998).

From the above, via Roy’ s identity we obtain the following share equations:
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where d(A,P) is defined via (6) and b}:é bj; . Given the above share equations, a stochastic

i=1

error term (e) can be added to each share equation where: e ~ N (O,S) and Sisthe (K x K)

error term covariance matrix. Given the above, we can identify one of the error terms from the
remaining and thus one share equation can be omitted from the estimation process.

Phipps(1998) uses the above to examine differences in household well-being when
children are present in the household. Given the extended nature of Chinese households, we use
this model as a base, but as shown by (6) we formulate a more flexible model where we examine
the impact on household food expenditures of the presence of not only children but also other
adults.

Data Used in the Analysis

The data used in this analysis was obtained from an annual survey conducted by the State
Statistical Bureau (SSB) of the Peoplée’s Republic of China encompassing 1995-1997.° The SSB
is the sole government agency that collects basic information concerning food consumption and
expenditure datain China. This agency has had arelatively long history of collecting such data
and has separated its data collection efforts into rural and urban components. For this analysis we
use the results of the urban survey over the above 3 year period for Jiangsu, Shandong, and

Guangdong provinces. In addition to purchase quantity and value information, data as to each



household member’ s age, gender, educational attainment and labor force participation are also
included in this data set. Thereis also a series of questions concerning the source and amount of
the income brought into the home by each household member.

The unique aspect of this expenditure survey is that households are required to keep
detailed records concerning household expenditures and income over the course of the study year.
The 365-day diary isthen summarized by county statistical offices and the aggregate results for
each expenditure item and household reported to SSB. Thisisin contrast to other household
expenditure surveys where diaries encompassing 1-2 weeks are used implying that researchers
need to account for the censored nature of commodity expenditures (Dong and Gould, 2000).
The urban surveys have two geographic components. One component covers large urban cities
and the other, smaller county towns.

Table 1 provides an overview of the purchase characteristics for a disaggregated list of
foods based on the 1995-1997 data. There are some differences in purchase patterns across the
three provinces. Aswill be noted in Table 2, Guangdong province is the more affluent than the
other two provinces. Higher provincia incomeis part of the explanation for the more than twice
the level of per capitafood expenditures observed in Shandong province. Away-from-home
expenditures (FAFH) accounts for more of total food expenditures, 23% in Guandong versus
11% in the other two provinces. Interms of the distribution of food-at-home expenditures there
are some provincia differences. For example, in Guangdong, 15% of at-home per capita
expenditure is for seafood. This compares to 8% for Shandong. Slightly more than 12% of
Shandong at-home expenditures (FAH) isfor Graing/Flour (including bread). Thisisin contrast
to 4% observed for households in Guangdong province.

Table 2 provides an overview of household characteristics used in the application of the
econometric model represented by (7) to the 1995/97 SSB data. Besides dramatic differencesin
income we see that there are differences in the percent of adult (> 18 years old) household
members that are in the labor force with an average 72.2% of household membersin Jiangsu
province versus 85% in Shandong province. Thereis aso adifference in the percent of the
sampled households where there is refrigerated storage, 78.8% of households in Shandong versus

91.2% in Guangdong province.’



For this analysis we estimate a 9 equation food sub-system. The foods categories included
in this analysis are pork, red meat, poultry, seafood, grains, vegetables, fruits, dairy products/eggs
and “other” foods. We do not include food purchased away from home (FAFH) or acoholic
beveragesin thisanalysis. Divisia price indexes were used to generate prices for the dairy

products/eggs commodity and for “other” food.

Econometric Results

As noted above we limit our analysis to households where two parents are present and
whose ages are in the range of 23 and 60 years of age. Thus, for a childless couple with no other
household members present the functional form adopted for the equivalence scale resultsin a
value of 1.0. We extend the work of Phipps(1998) by examining how individuals of differing
ages impact food purchases as represented by differences in their equivalence scale values. For
this analysis we examine the impacts of the presence of young children, YNGCHILD (age < 13) ,
teenagers, TEENS (12< age <18), young adults, YNGADLT (17 < age < 23) and other adults,
OTHADLT (age > 23). With the above definition of our base household, and dropping
observations due to missing data, the presence of extremely large unit values (prices), and
households that fed non-residents out of home food supplies, datafor 4841 households were used
to obtain parameter estimates.

We use the GAUSS software system to estimate the 9 equation system using the BHHH
algorithm. Table 3 shows the estimated own and cross price elasticities evaluated at the mean
values of the exogenous variables along with their standard errors.® All of own price elaticities
are negative with the Red Meat, Grains, and Dairy/Egg commodities possessing elasticities
significantly greater than one. The cross-price elasticities are of reasonable sign with alarge
number of estimated substitute relationships. One surprising result is the small, but significant,
complementary relationship between pork and red meat. The vegetable commodity was the only
one which showed a complementary relationship with all other commodities.

Table 4 shows the exact equivalence scale parameter estimates represented in (6) and (7).
A magjority of the demographic characteristics (e.g., the D;’s) were found to possess significant

coefficients. For example, we find significant regional impacts. Approximately 15% of the



households in our analysis did not have refrigerated storage. The insignificance of the associated
coefficient is probably due to the significant income effect shown in this Table. There appearsto
be some cohort impacts on expenditure patterns, ceteris paribus, as shown by the significant
AGE D1 and AGE_D2 coefficients. Expenditure patterns do not appear to be impacted by
household labor force participation decisions.

Nineteen of the 36 parameters associated with the member count variables (e.g., the N, s)
were statistically significant. The coefficients for the four modified member count variables (e.g.,
the N, s) were statistically significant. Using these coefficients we generate equivalent scale
values using mean values of the demographic and price variables along with their approximate
standard errors for various types and numbers of household members. The results of these
calculations are shown in Table 5. In interpreting the scale values shown in this table it should be
remembered that our reference household is a childless two-person household with both the
husband and spouse between the age of 23 and 60. Thus the value of 1.361 implies that in terms
of food expenditures, Chinese couples with 1 child require 1.361 times the level of food
expenditures of childless couples to be equally well off.

Very few studies have examined the existence of scale economiesin food expenditures.
Comparing our results to that of Phipps(1998) who examined total household expenditures on
food, clothing and shelter by Canadian households, our results appear to reasonable. 1n the above
study only the impact of children on expenditures. Compared to childless couples, an equivalence
scale value of children of 1.16 for one child, 1.28 for two and 1.38 for three was obtained. Phipps
and Garner (1994) estimate food equivaence scales for Canada and the U.S. using a series of
Engel curves. Unfortunately, they examine the impact of household size on food expenditures
regardless of whether these additional members are adults or children. Using a two-person
household as a base, they obtain food equivalence values of 1.33 and 1.68 for 3 and 4-person
households in the U.S. and 1.36 and 1.73 for Canadian households, respectively (p.10-11).
Similarly, Blaylock (1991) presents food equivalence vaues for different size households
regardless of age of additiona members. Using a 2-person household as a base, the obtain
equivalence measures of 1.22 and 1.51 for 3 and 4-person households, respectively.

Similar to the above studies we find limited evidence of economies as additional members

10



of a particular type are added to the household. For example, with the addition of a second young
child, there is arelative increase of 0.344 in equivalence compared to the 0.361 increase with the
addition of the first child to the household. One result that was surprising was the relatively low
equivalence values for the young and " other” adult members. It should be remembered that the
foods delineated in our demand system only include food-at-home (FAH) expenditures. Any
FAFH expenditures are not included. In developed and developing country settings, previous
research has shown a positive relationship between FAFH expenditures and labor force
participation (Manrique and Jensen, 1998; Sabates and Gould, 2000). Asshown in Table 2, on
average, more than 15% of total food expenditures originates from FAFH. One explanation for
the low equivalence values for the other adults relative to the children category may be evidence
of this phenomenon. In addition, the other adult age category includes household members more
than 60 years of age. These seniors may have reduced nutritional needs and again have a

relatively smaller impact on food expenditures.

Summary

Our analysis of the impacts of household composition on Chinese household food
expenditures has used equivalence scales whose values are defined relative to a two-adult
household. These theoretically consistent exact equivalence scales were obtained from the
estimation of share equations derived from a non-homothetic transog indirect utility function.
From our econometric results we are able to evaluate the impacts of having additiona household
members on food expenditures where these members are differentiated by age. For example, a
simple head count of individuals in our estimation sample shows a mean household size of 3.25 .
Using our equivalence scale parameter estimates and evaluating the scaling function at the mean
values of al price, demographic and member count variables results in a equivalent size of 2.80
(remembering our base household is composed of two adults). These results imply that the
frequency distribution of per capitafood expenditures will be shifted to the right given our scaling
down of the number of household members.

Given the strict population controls in place for the urban Chinese population, our ability

to extend our model to allow for gender differences proved unsuccessful. We were aso not able
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to break out directly the impacts of having household members over the age of 60 on household
food expenditures. We intend to undertake additional analyses using the above model structurein
specific country settings where households of larger size are more common. Thiswill alow usto
directly analyze the impacts of seniors on food expenditures as well as alowing us to test for

gender specific impacts on food expenditures.
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Footnotes
1. Veeck and Veeck (2000) also note the following food purchase behavior changes by
Chinese households. an increasing demand for convenience foods, an increase in the importance
of meals purchased away from home, increased use of retail food stores, changes in the amount of
time spent shopping and the changing frequency of food shopping trips.
2. Huang, Rozell and Rosegrant (1999) forecast a steady increase in China’' s grain imports
over the next decade to an anticipated level of 28 MMT by 2010.

3. When applied to household income, adult equivalence scales are employed to adjust
household budgets to permit welfare comparisons across households differing in size and
composition (Lazear and Michael, 1980). For areview of the methodological issuesinvolved
with the estimation of adult equivalence scales for welfare evaluation refer to Blaylock (1991).

4. The assumption of equivalence scale exactness implies that this measure is only afunction

of the demographic characteristics and prices and is independent of the level of utility.

5. Thisform isused so asto alow for the use of logarithms even with zero valued member

count variables.

6. For adiscussion of the availability of food consumption data for China, refer to

Chern(1994). All expenditures have been deflated to $1995 yuan.

7. As Veeck and Veeck (2000) note, in contrast to the high percentage of
refrigerator/freezer ownership, these units tend to be relatively small and generally used to

accommodate meat, beverages and leftovers, but not fruits and vegetables.

8. Approximate standard errors are derived from the estimated parameter variance-covariance

7d(Q)

atrix: Var(d C S,CowhereC = ,
matrix ( (Q)) » Q ﬂQq:

Q isthe vector of estimated coefficients

d (Q) is the estimated equivalence scale and S, is the coefficient covariance matrix. For space

reasons, the complete listing of the 99 estimated coefficients are not presented here. A complete

listing of these coefficients can be obtained from the authors upon request.
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Figure 1. Indices of Annual Per Capita Consumption of
Selected Foods: Urban Households: 1981-1997

3.00
2.75
2.50
2.25
2.00
1.75
1.50
1.25

1.00 ¢

0.75
0.50

Index Vaue
Food Groups (1981 Kgs.)
“|<Grains (145.4) +Vegs. (152.3)
|=Pork (16.9)  =Red Meat (1.68) /\ /
~Poultry (1.92) -+ Seafood (7.26) / \ /

8l 82 83 84 85 86 87/ 88 89 90 91 92 93 94 95 96 97

Source: SSB, various years. 1981 index =1.00, 1981 amounts in parentheses



Table 1. Annua Per Capita Food Purchase Characteristics of Surveyed Households (1995-1997, 1995 Y uan)

Provincia Means

Entire Sample
Jangsu Shandong Guangdong
Food Type
Quantity Expenditure Quantity Expenditure Quantity Expenditure Quantity Expenditure
(KG) Yuan | % (KG) Yuan % (KG) Yuan % (KG) Yuan %

AllFood | -—-—-- 2407 | 100 | ---—--- 2120 100 | ------- 1522 100 | ---—--- 3747 100
Food At Home | --—---- 2015 | 83.7 | - 1887 89.1 [ ------ 1358 892 | - 2897 77.3
(FAH)
Pork 18.0 263 131 21.2 285 151 12.9 157 11.6 19.0 349 12.0
Red Meat 53 102 51 4.3 78 4.1 53 77 57 6.7 161 5.6
Seafood 174 246 12.2 16.8 213 11.3 10.8 108 8.0 253 440 15.2
Poultry 10.3 170 8.4 10.1 140 7.4 54 76 5.6 16.1 310 10.7
Rice 49.4 143 7.1 73.0 184 9.8 14.9 40 2.9 55.6 201 6.9
Other Grains 35.2 115 5.7 21.2 75 4.0 63.5 169 124 15.6 109 3.8
Vegetables 116.3 244 12.1 123.0 233 12.3 110.5 155 114 113.7 354 12.2
Legumes 5.0 35 1.7 6.6 50 2.6 4.7 24 1.8 3.2 26 0.9
Fats and Oils 7.1 69 34 8.5 72 3.8 55 51 3.8 6.9 85 2.9
Dairy Products 4.3 52 2.6 54 49 2.6 4.5 41 3.0 2.6 68 2.3
Eqggs 13.7 88 4.4 13.8 90 4.8 18.3 104 7.7 8.7 69 24
Fruits 54.1 152 7.5 55.6 116 6.1 65.6 113 8.3 39.5 242 8.4
Other Food | - 33 | 167 | - 302 | 160 | - 243 | 179 | - 483 16.7

Source: SSB, 1995-1997 Note: The percentages for specific foods are percent of the FAH expenditures.




Table 2. Variables Used in the Food Demand System

Variable Name Description Units Entire Provincial Means
P Sample Jiangsu | Shandong | Guangdong
. 19,823 16,853 15,007 31,284
TOTINC Total household annual income Y uan (11.705) (7.231) (6,115) (15.210)
. 78.2 72.2 85.4 77.0
0 0
PERINLF Y% of adult household members in the labor force ) (31.3) (35.7) (26.8) (28.3)
3.25 3.18 3.20 3.42
HHSIZE Number of household members # (0.74) (0.80) (0.64) (0.75)
REFRIG_D A refrigerator/freezer in the household 0/1 0.833 0.826 0.788 0.912
AGE DI’ Male head age < 35 0/1 0.167 0.133 0.242 0.110
AGE D2 Male head age > 50 0/1 0.279 0.364 0.192 0.277
. 0.41 0.36 0.46 0.40
YNGCHILD Number of children <13 years old # (0.52) (0.49) (0.54) (0.52)
. 0.32 0.28 0.35 0.34
TEENS Number of children between 13 and 17 years old # (0.49) (0.47) (0.50) (0.50)
0.28 0.32 0.18 0.36
YNGADLT Number of adults between 18 and 22 years old # (0.60) (0.65) (0.48) (0.68)
. 0.22 0.20 0.19 0.30
OTHADLT Number of adults (not heads) with age > 22 years # (0.48) (0.45) (0.45) (0.57)
G _DONGCTY [Household in large city in Guangdong province 0/1 0209 | - | - 0.830
G_DONGCNT [Household in small city/town in Guangdong province 0/1 0043 | - | - 0.170
JANGCTY Household in large city in Jiangsu province 0/1 0.291 omr | - | -
JANGCNT Household in small city/town in Jiangsu province 0/1 0.092 0239 | - | -
S DONGCTY |Household in large city in Shandong province 0/1 0284 |  ----- 0777 | -----
S DONGCNT [Household in small city/town in Shandong province 0/1 0081 |  ---—-- 0223 |  --—---

(Continued)




Table 2. Variables Used in the Food Demand System (continued)

Vot ieble Name Description Units Entire | Provincial M eans
Sample Jiangsu | Shandong | Guangdong
FOOD_EXP  |Total FAH expenditures Yuan (‘2‘1222) éﬁ% (iggg) (ngié)
Allocation of Food Expenditures

PORK_SHR Pork products % (15 53; (167 23; (164 2(; (164 543
REDMT_SHR |Beef and other red meat products % (2:3) (g:i) (?1:2) (g:Z)
POULT SHR |Poultry % (gfg) (?1:% (?1:2) (152.26;
SEAFD SHR |Seafood % (17213; (152 S (2:8) (1657.67)
GRAIN_SHR | Grains and grain-based products % (1797% (1795 (28105) (144 82)
VEG SHR  |Vegetables % (T '33; (14? '33; (1: 51) (1; 95)
FRUIT SHR  |Fruits % (§j3) (471:1) (159'31) (gé)
D/EGG_SHR |Dairy productsEggs % (gji) (2:2) (15122) (431:2)
OTHR_SHR Other Foods (for at-home consumption) % (gjg) (2;51) (?1:2) (g:i)

Note: * The mean values are for households with both male and female heads present. Sample size: 4841 households.




Table 3. Estimated Own and Cross Price Elasticities

Pork Red Meat Poultry Seafood Grans Vegetable Fruits Dairy/Egg Igégsrs

Pork -1.084 -0.050 -0.006 -0.047 -0.143 -0.022 -0.144 0.088 -0.018
(0.068) (0.014) (0.018) (0.015) (0.020) (0.018) (0.012) (0.020) (0.022)

Red Mest -0.085 -1.319* -0.012 0.028 0.337 -0.017 0.061 -0.158 -0.120
(0.037) (0.066) (0.026) (0.024) (0.033) (0.025) (0.018) (0.027) (0.026)

Poultr 0.020 -0.005 -1.120 0.021 -0.080 -0.039 0.069 -0.083 -0.146
y (0.031) (0.017) (0.066) (0.018) (0.026) (0.021) (0.015) (0.023) (0.023)
Seafood -0.038 0.014 0.006 -1.026 -0.216 -0.072 0.058 -0.049 -0.067
(0.019) (0.012) (0.009) (0.063) (0.019) (0.013) (0.012) (0.014) (0.013)

Grains -0.144 0.067 -0.080 -0.181 -1.320* -0.109 -0.006 0.199 0.074
(0.016) (0.010) (0.012) (0.012) (0.061) (0.011) (0.009) (0.017) (0.012)

Vegetable -0.030 -0.031 -0.049 -0.086 -0.114 -0.975 -0.060 -0.050 -0.034
eg (0.019) (0.011) (0.013) (0.011) (0.015) (0.062) (0.008) (0.014) (0.014)
Fruits -0.236 0.025 0.040 0.063 0.056 -0.075 -1.075 -0.103 -0.026
(0.021) (0.013) (0.015) (0.016) (0.019) (0.013) (0.062) 0.017 (0.008)

Dairv/Eqas 0.170 -0.136 -0.113 -0.064 0.418 -0.069 -0.112 -1.238* -0.119
yr=gg (0.037) (0.020) (0.025) (0.012) (0.031) (0.025) (0.018) (0.071) (0.029)
Other Foods -0.004 -0.117 -0.214 -0.132 0.353 -0.025 -0.132 -0.132 -1.010
(0.055) (0.026) (0.033) (0.026) (0.037) (0.033) (0.038) (0.038) (0.080)

Note: The shaded cells indicate significance at the .05 level. The own-price elasctities with the “*” indicate that these are

significantly different than -1.0 . Approximate standard errors are obtained using the procedure noted in Footnote 8.




Table 4. Estimated Equivalence Scale Parameters

Variable Coefficient | Std. Error Variable Coefficient | Std. Error
Member Count Variables
Pork Red Meat
YNGCHILD -0.0001 0.0021 YNGCHILD 0.0080 0.0013
TEEN -0.0028 0.0021 TEEN 0.0065 0.0013
OTHADLT 0.0001 0.0017 OTHADLT 0.0005 0.0010
YNGADLT -0.0032 0.0022 YNGADLT 0.0018 0.0013
Poultry Seafood
YNGCHILD 0.0055 0.0012 YNGCHILD -0.0053 0.0029
TEEN 0.0009 0.0019 TEEN -0.0047 0.0028
OTHADLT -0.0070 0.0017 OTHADLT -0.0017 0.0022
YNGADLT -0.0014 0.0021 YNGADLT -0.0091 0.0029
Gran Vegetables
YNGCHILD 0.0039 0.0026 YNGCHILD -0.0023 0.0014
TEEN 0.0141 0.0024 TEEN -0.0001 0.0014
OTHADLT 0.0090 0.0020 OTHADLT 0.0029 0.0012
YNGADLT 0.0174 0.0023 YNGADLT 0.0054 0.0014
Fruit Dairy/Egg
YNGCHILD -0.0034 0.0018 YNGCHILD -0.0058 0.0019
TEEN -0.0062 0.0019 TEEN -0.0066 0.0019
OTHADLT -0.0072 0.0015 OTHADLT 0.0010 0.0016
YNGADLT -0.0050 0.0017 YNGADLT -0.0067 0.0021
Other Foods
YNGCHILD -0.0005 0.0013 OTHADLT 0.0025 0.0010
TEEN -0.0010 0.0013 YNGADLT 0.0008 0.0012

(Continued)




Table 4. Estimated Equivalence Scale Parameters (continued)

Variable Coefficient | Std. Error Variable Coefficient | Std. Error
Modified Member Count Variables
YNGCHILD* 0.7029 0.2267 YNGADLT* 0.5748 0.2106
TEEN* 0.8111 0.2224 OTHADLT* 0.3235 0.1720
Demographic Characteristics
GDONG_CTY -4.3569 0.4079 REFRIG -0.0513 0.0680
GDONG_CNT -4.2071 0.4065 LN(INC) 0.1879 0.0515
JANG_CTY -3.0117 0.3221 PERINLF -0.1091 0.0862
JANG_CNT -3.5667 0.3561 AGE D1 0.1467 0.0746
SHAN_CNT -0.6235 0.2494 AGE_D2 0.1335 0.0657

Note: The parameters for the Other Foods commaodity is obtained from the homogeneity
restrictions. Refer to Footnote 8 for the method used to estimate their standard errors. The
shaded cdllsindicate statistically significant coefficient values.



Table 5. Price Sensitive Equivaence Scales
Evaluated at Sample Mean Prices

Number of Standard

Member Type Members Scde Value Error
Couple 2 1.000 | -----
Y oung 1 1.361 0.133
Children 2 1.705 0.288
Teenager 1 1.403 0.134

2 1.790 0.296

1 1.251 0.115
Y oung Adult

2 1.463 0.233

1 1.128 0.084
Other Adult

2 1.224 0.159
Y oung Child and Teenager 1.910 0.324
Teenager and Y oung Adult 1.756 0.267
Y oung and Other Adult 1411 0.173
Mean Vaues of All
Member Count Variables AL 0.117

Note: The shaded cdlls identify equivalence scale values
significantly different than 1.0 . Refer to Footnote 8 for a
description of the method used to obtain approximate
standard errors.



