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ECONOMIC GROWTH AND NUTRITION TRANSITION: AN 

EMPIRICAL ANALYSIS COMPARING DEMAND ELASTICITIES FOR 

FOODS IN CHINA AND RUSSIA 

Abstract: Given the heterogeneity between Russia and China, we analyze the extent to which 

income growth as a major driver of nutrition transition has a significant effect on the 

consumption of different food aggregates. We estimate expenditure elasticities of nine 

different food aggregates for China and Russian, applying a Quadratic Almost Ideal Demand 

model. Our results indicate that future income growth in China and Russia will continue to 

increase meat consumption. Despite being a positive signal for problems of malnutrition in 

China, this trend might further increase the incidence of chronic diseases with negative cost 

effects on public health care systems. 

Keywords: nutrition transition; food demand; QUAIDS; China; Russia 

1 Introduction 

Epidemiological experiences in western societies show that the overall structure of 

dietary patterns shifts with economic growth towards a diet that is high in fat, cholesterol, 

sugar and other refined carbohydrates but low in polyunsaturated fatty acids and fiber (Popkin 

2002). These major dietary changes, usually referred to as nutrition transition, are often 

characterized by an increasing share of animal food products in the diet (Popkin 2001). 

Nutrition is an important impact factor of various health conditions and non-communicable 

diseases, including overweight, obesity, cardiovascular diseases (Hu et al. 2000; Popkin 2007; 

Shepard et al. 2001), diabetes (Montonen et al. 2005), and various forms of cancer (Popkin 

2007; Beydoun and Wang 2008; Popkin 2008).  Since there seems to be a strong link between 

the risks for various chronic diseases and different “westernized” eating or lifestyle patterns, 

nutrition transition is a worthy target of academic scrutiny (Popkin 2001).  

However, nutrition transition is certainly not exclusively taking place in developed 

countries. Over the last few decades, many emerging and developing countries have 

experienced the same trends in dietary patterns and their consequences on public health 

(Popkin 2001). Focusing on the latest developments of emerging economies, economic 

growth accompanied by nutrition transition patterns tends to evoke serious health problems. 

For example, in China, where policy makers still primarily focus on the alleviation of 

malnutrition, an increasing prevalence of diet-related, non-communicable diseases such as 

obesity can be noted (Tian and Yu 2013). In Russia, cardiovascular diseases, diabetes mellitus 

or chronic respiratory diseases significantly contribute to the country’s worrying morbidity 

and death rates (Sedik et al. 2003). This steadily increasing incidence of nutrition-related 

chronic diseases seems to be caused, at least partially, by rapid shifts in food systems, food 

pricing and marketing. 

For design and implementation of public intervention programs, it is important to 

understand the factors influencing these dynamics (Popkin 2007). As Popkin (2001) pointed 

out, epidemiological shifts are often accompanied by a great regional heterogeneity as 

ongoing nutrition transition is closely connected to a country’s particular historic and cultural 

characteristics, which are clearly not transferrable to any other country. Even though there 

exists extensive literature on food demand and nutrition transition in China (e. g. Huang and 

Rozelle 1998; Gould 2002; Yen et al. 2004; Gould and Villarreal 2006; Dong and Gould 

2004; Liao and Chern 2007; Gale and Huang 2007; Zheng and Henneberry 2009; Zhou et al. 

2014), few studies are known to us that contrast Chinese development with another large 

transition economy like Russia. And those studies are not very recent and do not estimate a 
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complete demand system (Monteiro et al. 1995; Delgado 2003). In order to close this gap and 

include the effect of regional heterogeneity in our study, we analyze trends in Chinese and 

Russian food consumption patterns and compare the results.  

A comparison of the Chinese and Russian food demand controls for a considerably wide 

range of cultural, economic and geographical differences. In both countries, economic growth 

is mirrored by an increasing gross domestic product (GDP), which can be considered as an 

indicator of a country's living standards. Although the average growth rate of per capita GDP 

between 1997 and 2009 was higher in China (15.4% p.a.) than Russia (6.4% p.a.), the per 

capita GDP was still twice as high in Russia compared to China (13616.2 PPP-US$ and 

6206.8 PPP-US$, respectively) (World Bank 2014). Given these differences, we analyze in 

which way expenditure growth as a major driver of nutrition transition has significantly 

changed the consumption of different food aggregates, as well as how these effects differ 

between Chinese and Russian consumers. Therefore, based on a two-stage budgeting process, 

we estimate the expenditure elasticities of nine different food aggregates and five different 

meat aggregates for China and Russia, applying a Quadratic Almost Ideal Demand (QAID) 

model.  

The remainder of this paper is structured as follows. In section two, we describe the two 

data sets that we apply for our analysis. Section three includes a descriptive analysis of the 

trends in food consumption and its effects on health. In section four, we present the estimation 

procedure and our empirical results, before drawing a brief conclusion in section five.  

2 Data  

For our descriptive and empirical analysis, we use the Chinese Health and Nutrition 

Survey (CHNS, see Carolina Population Center 2014) and the Russia Longitudinal 

Monitoring Survey (RLMS-HSE) data sets (see RLMS-HSE 2010). Both the CHNS and the 

RLMS-HSE are organized and coordinated mainly by the Carolina Population Centre. Both 

data sets provide a wide range of information on socioeconomic characteristics, expenditure 

on and the production of food at the household level, as well as health status and dietary 

intakes at the individual level, and are representative for the respective country. We use price 

and consumption data for a comparable transition period of 12 years. Thereby, CHNS data for 

1997-2009 is employed to analyze the Chinese food demand, while we use RLMS-HSE data 

for 1996-2008 to analyze the Russian food demand. A comparison with additional sources, 

i.e. data from the Government Committee of Statistics (GKS) for 2008 (see Government 

Committee of Statistics 2011) or 2009 data from the National Bureau of Statistics China 

(NBS) (see National Bureau of Statistics 2010) yields comparable average consumption 

trends and values for both countries across most food items. This underlines the 

representativeness of the RLMS-HSE and CHNS food consumption data.   

However, both data sets have some limitations. First, price data for Chinese communities 

is only available for five waves between 1997 and 2009 in the CHNS dataset. Regarding the 

Russian data set, the RLMS-HSE contains a total of eleven waves between 1996 and 2008, 

which does not include the 1997 and stops with the 2008. Hence, the waves of the Chinese 

and Russian surveys do not exactly match. However, the length of the observed transition 

periods, i.e. twelve years, is equal for both countries. Second, the RLMS-HSE food 

consumption data is only collected during winter months and is therefore not seasonally 

representative. Likewise, CHNS nutrition data is collected between August and December. 

However, the survey rounds are comparable to each other, allowing the examination of yearly 

changes during the winter period, as well as population level changes (Jahns et al. 2003). 
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3 Nutrition transition in China and Russia  

In this section, we provide insights into the traditional eating habits of China and Russia, 

as well as current trends in consumption patterns. Furthermore, we describe the prevalence of 

nutrition-related chronic diseases in these countries.   

3.1 Chinese trends in food consumption patterns 

In China, nutrition scarcity has been a major issue for the majority of rural population 

and even urban population over centuries. While energy intake increased after the foundation 

of the People’s Republic of China (1949), it dropped considerably during a series of political 

and economic upheavals in the late-1950s and early-1960s (Du et al. 2014; Kantha 1990). The 

subsequent increase in energy intake is generally seen as being closely linked to economic 

reforms and opening (Tian and Yu 2013). Since 1978, China's economic development has 

made remarkable achievements, with people's living standards, food consumption and 

nutritional status having increased along with average income (Feng and Shi 2006).  

Traditional Chinese meals usually include rice in southern and pasta in northern counties, 

vegetables and a small amount of meat (Li 2007). This diet has a low energy density and is 

high in carbohydrates and dietary fiber. Intake of non-meat proteins is low as Chinese rarely 

consume milk or other dairy products. Although milk consumption has rapidly increased 

during recent years and is supplemented by the consumption of beans as an alternative source 

of proteins, the total consumption of non-meat proteins is still low compared to Russia or 

western countries such as the US (Zhai 2005). Indeed, as shown in Table 1, we still find a 

high level of carbohydrates intake (34.7% of total food consumption in 2009), vegetables 

(28.6 % in 2009) and a low share of dairy (1.6%), other proteins (8.3%), fruits (5.8%) and fats 

and oils (4.0%) in 2009. Meat and meat products account for a consumption share of 8.1% in 

the average diet.  

Officially, Chinese average annual meat consumption increased from 19.33 kg in 1999 

up to 23.96 kg in 2008 (National Bureau of Statistics 2000-2009). In our data, we found an 

average per capita meat consumption of 77.5 g per day. Even though these numbers varied 

considerably between urban (91g per capita and day) and rural areas (71g per capita and day), 

we find that the average meat consumption was still within the boundaries of official Chinese 

nutrition recommendations (Yang 2005). 

 

Table 1: Chinese mean consumption shares of food groups in total consumed foods 

 
1997 2000 2004 2006 2009 

Carbohydrates 41.0% 37.7% 38.0% 36.5% 34.7% 

Vegetables 31.2% 31.4% 30.6% 29.8% 28.6% 

Other Proteins 7.5% 7.9% 7.6% 7.9% 8.3% 

Meat and meat products 7.3% 8.0% 7.4% 7.5% 8.1% 

Other foods 4.5% 5.4% 4.9% 5.0% 5.9% 

Oils and fats 3.6% 3.8% 3.9% 3.7% 4.0% 

Fish 2.7% 2.6% 2.8% 3.0% 3.0% 

Fruits 1.7% 2.3% 3.1% 5.0% 5.8% 

Milk and milk products 0.4% 1.0% 1.7% 1.7% 1.6% 

Source: Own calculations based on CHNS (1997-2009) 
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Among our sample households’ diets, the consumption share (measured in kilogram) of 

carbohydrates fell (from 41.0% to 34.7%), whereas the consumption of protein sources and 

fats steadily increased (meat: 7.3% to 8.1%; dairy: 0.4-1.6%, other proteins: 7.5- 8.3%; oils 

and fats: 3.6-4.0%) (Table 1). These results support the assumption of an ongoing nutrition 

transition in China. However, we also find a decreasing consumption share of vegetables from 

31.2 - 28.6% during the period of economic transition. This result does not fit into the 

assumption of an increasing intake of fruits and vegetables during an ongoing nutrition 

transition, but can possibly be attributed to the relatively high starting level of vegetable 

consumption in China in 1996.  

3.2 Russian trends in food consumption patterns   

In contrast to China, serious health problems among the Russian population  are mainly 

caused by an increasing consumption of proteins and fat provided by meat and milk products 

(Dellava et al. 2010). In general, the base levels of fat and protein intakes in Russia are 

completely different from other emerging economies, such as China. Indeed, we find a 

relatively high intake of dairy products (16.49 % of total consumption in 2008) and an 

increasing consumption share of meat and meat products (11.36 % in 2008) (Table 2).  

Table 2: Russian mean consumption shares of food groups in total consumed foods  

  1996 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Carbohydrates 46.4% 47.0% 47.4% 48.1% 44.1% 44.9% 43.8% 43.0% 43.9% 41.2% 38.1% 

Milk and milk products 16.5% 20.3% 16.6% 15.4% 17.0% 15.1% 15.5% 15.8% 15.2% 15.5% 16.5% 

Meat and meat products 7.7% 8.2% 6.1% 6.5% 8.3% 8.2% 8.5% 8.9% 9.2% 11.1% 11.4% 

Fish 1.3% 1.3% 1.2% 1.3% 1.4% 1.5% 1.6% 1.7% 1.7% 2.0% 2.2% 

Other Proteins 2.1% 2.3% 2.0% 2.1% 2.3% 2.3% 2.3% 2.4% 2.4% 2.7% 2.7% 

Fruits 6.2% 3.6% 8.0% 7.6% 8.1% 9.0% 8.8% 7.9% 7.6% 8.8% 9.8% 

Vegetables 15.5% 12.5% 13.6% 13.5% 12.8% 13.1% 13.5% 14.1% 13.8% 11.9% 13.0% 

Fats 2.3% 2.4% 2.2% 2.2% 2.3% 2.1% 2.1% 2.2% 2.0% 2.4% 2.2% 

Other foods 2.1% 2.5% 2.8% 3.4% 3.8% 3.9% 3.9% 4.0% 4.3% 4.4% 4.1% 

Source: Own calculations based on RLMS-HSE (1996-2008) 

 

Due to the limited available assortment of food products during Soviet times, Russian 

consumption patterns were primarily motivated by availability and price and less by health 

concerns, which seems to persist as documented by recent studies on consumer purchase 

behavior (Honkanen and Frewer 2009). Consumers seem to pay less attention to the vitamin, 

fiber and mineral content of foods and thus to the positive health effects of these nutrients on 

their bodies. Moreover, during the former Soviet Union, the consumption of meat and dairy 

items was promoted in the official five-year plans by subsidizing these sectors. Furthermore, 

the Soviet Union’s medical and nutritional establishments created dietary standards that called 

for high levels of protein intake. While these nutrition guidelines ended in the late-1980s, the 

practice seems to prevail since no counter education has been provided (Dellava et al. 2010). 

This complies with the results of a recent study on eating habits in Russia (Honkanen and 

Voldnes 2006). 

In terms of the dynamics of consumption, Dellava et al. (2010) conclude that steep price 

increases for meat and dairy products in years of economic crisis did not result in long-term 

dietary shifts. In fact, after a decrease in meat consumption by 27 % in the period 1990-1995 
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due to the collapse of the managed economy, accompanied by a reduction of the Russian GDP 

by 40 %, Russian households reverted to prior consumption patterns as incomes increased. 

Hence, consumption of meat and meat products increased from 6.10% to 11.36% between 

2000 and 2008 with increasing incomes per capita (Table 2). This is in line with Liefert 

(2004), who states that Russians consider a heavy intake of livestock products as necessary 

for a healthy diet.  

Furthermore, as is generally found in times of increasing incomes, the consumption of 

carbohydrates decreased, and especially that of fiber by 9.84 %. In addition, we find a 

comparatively low share of fruits and vegetables in total consumption (22.82% in 2009), 

which is in line with the results of Paalanen (2011). This might be due to the difficulty of 

growing fruits and vegetables in the Russian climate (Brainerd and Cutler 2005). Despite an 

increase in fruit consumption during the period of economic growth from 1998 up to 2008, 

the average per capita fruit and vegetable consumption in Russia of 146.33 kg (in 2008) is still 

much lower than that in western countries (Brainerd and Cutler 2005).  

We notice that Russian meat consumption (72.83 kg per capita in 2008), is noticeably 

higher than that of China (28.29 kg per capita in 2009). This difference between actual meat 

intakes in China and Russia is also reflected in the difference between officially 

recommended meat intakes for these two countries. Official Chinese sources recommend a 

per capita intake of only 18-37 kg per year (Yang 2005). In contrast, the Ministry of Health 

and Social Development of the Russian Federation (2010) recommends a consumption of 70-

75 kg meat and meat products per year. The recommended minimum meat consumption for 

adults lies between 54kg up to 70.4 kg per year, depending on the geographical area in Russia 

(Government of the Russian Federation 2013).
1

  

3.3 Nutrition transition and health effects  

For the Chinese and Russian diets, the overall development during economic growth 

seems to be in line with the term nutrition transition. For China, the intake of cereals 

decreased and the intake of animal foods and oils increased, leading to a western-style diet 

that is higher in fatty acids yet lower in fiber. The same is true for Russia, with a higher 

priority towards meat products. However, it can also be observed that the Russian diet has 

shifted towards a more varied diet, with an increasing consumption of fruits and vegetables.  

As described above, one major characteristic of an ongoing nutrition transition is the 

emergence of overweight, obesity, diabetes and cardiovascular diseases. Although parts of the 

Chinese society might still be affected by malnutrition
2
, in this study we focus on the 

prevalence of overweight and obesity to deal with the growing obesity and chronic disease 

epidemic during nutrition transition.
3
 Several studies attest an increasing prevalence of 

obesity and chronic diseases in both countries (Kalichman et al. 2006; Wu 2006; Wang et al. 

2007; Abegunde and Stanciole 2008; Nugent 2008; Yang et al. 2008), which indeed can be 

affirmed by our data. In Russia, more than 50% of the population can be considered 

overweight or obese (Figure 1). Furthermore, Figure 1 shows that in 2000/2001, i.e. shortly 

after the year of a stark economic crisis in 1998, the prevalence of overweight or obesity was 

lower compared to the time periods before and thereafter. During this period of tremendous 

                                                 

1  Russian recommendations also exceed nutritional intake recommendations for Americans or Germans: US dietary 

guidelines recommend a maximum intake of 62 kg per capita per annum (USDA 2010: 9). In Germany, an annual maximum 

meat intake of about 31.3 kg is recommended (Deutsche Gesellschaft für Ernährung 2013).  
2 On the occurrence of malnutrition in current China, see Wang (2005).  
3 The World Health Organization (2013) defines overweight as an BMI>25 and obesity as an BMI>30.  
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economic stress, a large reduction in the energy density of the average Russian diet occurred 

(Wang et al. 2002). This reduced energy density of the average Russian diet resulted in a 

lagged lowering of overweight and obesity occurrence. These findings are in accordance with 

the results of Stillman and Thomas (2008), who state that transitory changes in expenditures 

are positively and significantly associated with total caloric intake and fat intake, as well as a 

(delayed) adult BMI. Additionally, Figure 1 shows that even though  obesity and overweight 

rates are still considerably low in China, there is a rapid shift towards increased obesity 

among the Chinese population, which is in line with the findings of Popkin (2001) and Du et 

al. (2002).  

 

 

Figure 1: Prevalence of overweight or obesity [in % of sample] 

Source: Own calculations based on RLMS-HSE (1996-2008) and CHNS (1989-2009) 

 

Furthermore, several studies show that the incidence of chronic diseases such as diabetes, 

gallstones, hypertension and heart disease increases with the degree of overweight (Field et al. 

2001; Mokdad et al. 2003; Sowers 2003; Hedley et al. 2004). In this study, we consider the 

incidence of diabetes to account for trends in nutrition-related chronic diseases. However, 

interpretation of the trends in the prevalence of diabetes is not as straightforward as the 

incidence of obesity, due to a lagged incidence of nutrition-related chronic diseases. However, 

as presented in Figure 2, the prevalence of diabetes increases overall in Russia and China over 

the observed transition period, with a higher rate in the former. This result indicates an 

increasing risk of nutrition-related chronic diseases such as diabetes with growing household 

incomes. 
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Figure 2: Prevalence of diabetes [in % of sample population] 

Source: Own calculations based on RLMS-HSE (1996-2008) and CHNS (1989-2009) 

In summary, nutrition-related chronic diseases in China are still considerably lower than 

in Russia. However, higher growth rates of the occurrence of overweight or obesity in China 

suggest a certain catching-up effect and increasing problems with chronic diseases in the 

longer run.  

4 Empirical Analysis  

To analyze trends in expenditure and price elasticity of food demand, we apply the 

Quadratic Almost Ideal Demand System (QUAIDS) of Banks et al. (1997), which provides 

more flexibility than the standard Linear Approximation Almost Ideal Demand System 

(LA/AIDS) of Deaton and Muellbauer (1980) by incorporating additional terms of income. It 

allows expenditure share Engel curves that are quadratic in the logarithm of expenditures. As 

with the LA/AIDS model, QUAIDS is derived as a generalization of the price-independent 

generalized logarithmic (PIGLOG) demand system. Demographic scaling used in this study is 

based on the work of Ray (1985) and Poi (2002; 2012). Based on the assumption of weak 

separability of preferences and an aggregation of products based on similar nutrient 

compositions, we employ a two-stage budgeting model according to Deaton and Muellbauer 

(1980). 

4.1 Estimation procedure and elasticity calculation 

Expenditure elasticities are estimated by iterated feasible generalized nonlinear least 

squares estimation via STATA 13. In the first stage, the model reproduces the allocation of 

total expenditure on foods and non-foods. Since this study focuses on food consumption and 

also due to data limitations, we do not estimate the first stage decision process. In the second 

stage, we distinguish between nine food aggregates: (i) carbohydrates, (ii) milk and dairy 

products; (iii) meat and meat products; (iv) fish; (v) eggs and other protein sources; (vi) fruits; 

(vii) vegetables; (viii) oils and fat; and (ix) other foods. In the third stage, we distinguish 

between five meat aggregates: (i) beef; (ii) pork; (iii) poultry; (iv) mutton; and (v) other 

meats. The problem of zero observations is controlled for by applying the Generalized 

Heckman procedure (Heien and Wessells 1990). 

In order to provide expenditure elasticities that are comparable with other studies, we 

calculate unconditional expenditure and price elasticities for each of the nine food aggregates 

by following the approach of Carpentier and Guyomard (2001). We assume a first stage food 

0%

1%

2%

3%

4%

5%

1995 2000 2005 2010

%
 o

f 
sa

m
p

le
 p

o
p

u
la

ti
o

n
 e

v
er

 

d
ia

g
n
o

se
d

 w
it

h
 d

ia
b

et
es

 

Year 

Russia

China

Linear (Russia)

Linear (China )



9 

 

expenditure elasticity of 0.672 for Russia and 0.775 for China, respectively, as well as a 

Marshallian food own-price elasticity of -0.605 for Russia and -0.730 for China, respectively. 

These elasticities are taken from the international study of Muhammad et al. (2011) for 2005. 

We evaluate expenditure, own-price and cross-price elasticities at sample means. Thereby, 

expenditure elasticities of food and meat aggregates are taken as indicators to measure the 

effect of expenditure growth on food demand in both China and Russia. Through 

demographic scaling, we control for five socio-demographic variables: land use, household 

size, number of children aged 0-14 years, settlement type and geographic region. We do not 

include a time trend variable since we are particularly interested in the changes over time. 

4.2 Empirical results  

We first provide unconditional expenditure elasticities for our nine food aggregates and 

five meat aggregates. To analyze changes over time, we provide yearly demand elasticities for 

each of the food and meat aggregates. Subsequently, we present the calculated own-price 

elasticities, again on a yearly basis. Due to a mixture of different foods in the ‘other food’ 

aggregate, we will not discuss the results concerning this food aggregate.  

Table 3. Expenditure elasticities of Chinese households (1997-2009) 

Year 1997 2000 2004 2006 2009 

      

Food aggregates      

Carbohydrates 0.45 0.46 0.41 0.39 0.44 

Meat 1.34 1.13 1.33 1.27 1.21 

Fish 1.40 1.26 1.42 1.54 1.28 

Fruits 1.30 1.44 1.18 1.17 0.91 

Oils and Fats 0.45 0.42 0.51 0.53 0.59 

Eggs and other proteins 0.74 0.77 0.67 0.66 0.64 

Vegetable 0.49 0.51 0.49 0.54 0.49 

Milk and dairy 1.36 1.54 1.02 0.60 1.11 

Other foods 0.79 1.17 0.79 0.80 0.81 

      

Meat aggregates      

Beef  1.79 1.61 1.81 2.22 2.27 

Poultry 1.99 1.73 1.98 2.03 1.35 

Mutton 1.98 1.71 1.70 2.47 3.00 

Pork 1.21 1.01 1.20 1.08 1.09 

Other meat 2.88 2.24 2.49 2.06 2.61 

Source: CHNS, 1997-2009 

Note: All numbers significant at the 5%-level are printed in bold letters. 

 

 

Table 4. Expenditure elasticities of Russian households (1996-2008) 

Year 1996 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 

            

Food Aggregates  
           

Carbohydrates 0.43 0.43 0.55 0.58 0.55 0.55 0.50 0.53 0.52 0.54 0.52 

Milk and dairy  0.87 0.81 0.73 0.66 0.62 0.61 0.60 0.60 0.59 0.58 0.64 
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Meat 0.86 0.86 0.81 0.81 0.85 0.84 0.87 0.84 0.81 0.82 0.78 

Fish 0.87 0.85 0.78 0.70 0.67 0.69 0.73 0.74 0.81 0.82 0.72 

Eggs & other proteins 0.82 0.70 0.64 0.56 0.63 0.53 0.57 0.55 0.59 0.59 0.60 

Fruits 0.70 0.72 0.65 0.69 0.69 0.70 0.74 0.67 0.72 0.69 0.69 

Vegetables 0.63 0.67 0.64 0.60 0.63 0.68 0.70 0.64 0.65 0.67 0.68 

Fats and oils 0.77 0.83 0.73 0.63 0.56 0.53 0.53 0.53 0.55 0.53 0.55 

Other foods 0.80 0.55 0.79 1.07 1.22 1.29 1.17 1.24 1.24 1.07 1.48 

            

Meat Aggregates  
           

Beef  1.03 1.04 1.15 1.24 1.17 1.21 1.28 1.36 1.29 1.38 1.40 

Pork  0.94 0.91 0.81 0.84 0.91 0.86 0.92 0.86 0.78 0.76 0.76 

Poultry  0.56 0.51 0.65 0.57 0.52 0.59 0.56 0.61 0.64 0.65 0.56 

Other meat 0.79 0.77 0.70 0.72 0.79 0.78 0.78 0.69 0.76 0.72 0.64 

Source: RLMS-HSE, 1998-2008 

Note: All numbers significant at the 5%-level are printed in bold letters. 

The category ‘mutton’ was not included in Russian analysis due to this food’s low consumption share among the meat 

aggregate (less than 5%). 

As presented in Table 3 and Table 4, our estimates of the Russian and Chinese 

expenditure elasticities for our food aggregates are all plausible, considering the magnitude, 

order and relative magnitude among the eight food aggregates.
4
 All food aggregates in both 

countries are positive and normal goods, meaning that demand increases (decreases) with 

increasing (decreasing) expenditure and constant prices. Products of basic demand such as 

fats and carbohydrates, including cereals and potatoes, have the lowest demand expenditures. 

In both countries, highest elasticities can be found for fruits and the meat and fish group. The 

expenditure elasticities of the different meat products vary considerably, with the lowest 

elasticity for pork in China and poultry in Russia. On the other hand, beef and mutton are both 

meat products of relatively high elasticity. As mentioned, the ‘other meat’ group is hardly 

comparable between the two countries for their different composition. Compared with the 

results of other studies on Chinese food demand (Huang and Rozelle 1998; Gould 2002; Yen 

et al. 2004; Gould and Villarreal 2006; Dong and Gould 2004; Liao and Chern 2007; Gale and 

Huang 2007, Zheng and Henneberry 2009; Zhou et al. 2014), we find that meat exhibits the 

highest expenditure elasticity, whereas the majority of the comparison studies indicate dairy 

products as having the highest expenditure elasticities (see table A1 in appendix). 

Comparing our Chinese results with the Russian results, we can state that while the 

relative order for the food aggregates is very similar for both countries, the magnitude of 

expenditure elasticities is not equivalent. Following (Muhammad et al. 2011), we expect 

expenditure elasticities to be higher in countries with lower average income, apart from 

carbohydrates. Indeed, all food aggregates in Russia (except ‘other foods’) are necessity 

goods as their average expenditure elasticity falls below 1. In China, meat, fish and dairy 

products are still luxury products. For these product groups, we measure expenditure elasticity 

as being larger than 1, meaning that the demand for these food items increases 

disproportionally with rising household expenditure. Whereas most meat products were 

necessity goods in Russia, only pork came close to 1 in China. Therefore, the findings above 

support our assumption concerning the connection between average income and expenditure 

elasticities: Much more products, especially meat products, were still luxury goods in China, 

which also implies that China might still be at an earlier stage of nutrition transition.  

                                                 

4 We will not interpret our results of the ‘other foods’ and the ‘other meats’ aggregates since these groups’ compositions are 

not consistent across both countries.  
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Analyzing the trend over the considered period, we can state that expenditure elasticities 

were constant or decreased for all food groups in China, apart from oils and fats. This 

anomaly might be due to either data misspecification or a consequence of major food scandals 

triggered by contaminated cooking oil (Pei et al. 2011). Similar scandals connected to milk 

products around 2008 might have caused the rather high volatility of the elasticity in this 

group. For Russia, expenditure elasticities sank for all groups apart from carbohydrates and 

vegetables, which both had very low initial elasticities. In the meat group, expenditure 

elasticities fell for poultry and pork and increased for mutton and beef. This situation is quite 

similar to Russia, where beef demand elasticity increased, poultry remained stable and pork 

elasticity declined. These results underline the change of pork and poultry into a necessity 

good, whereas the other meats tend to turn into luxury goods.  

Table 5: Price elasticities of food groups in China 

Year 1997 2000 2004 2006 2009 

Food Aggregates  

     Carbohydrates 0.05 -0.03 -0.66 -0.34 -0.57 

Milk and dairy  -1.24 -1.30 -0.89 -0.92 -0.61 

Meat -0.79 -0.79 -1.15 -0.60 -0.97 

Fish -1.05 -0.74 -0.51 -0.55 -0.41 

Eggs & other proteins -0.68 -0.47 -0.45 -0.55 -0.83 

Fruits 0.54 0.97 -0.16 -0.56 -0.24 

Vegetables -0.20 -0.18 -0.29 -0.18 -0.16 

Fats and oils -0.57 -0.21 -0.22 -0.15 -0.27 

Other foods -0.28 -0.37 -0.54 -0.46 -0.67 

      

Meat Aggregates  
     

Beef  -1.15 -1.08 -2.14 -0.72 -0.82 

Pork  -0.43 -0.22 -0.38 -0.21 -0.22 

Mutton  -0.81 -1.95 -1.32 -0.90 -0.19 

Poultry -2.08 -0.72 -1.46 -1.19 -0.73 

Other meat -21.15 -27.07 -19.40 -7.80 -15.59 

 

Source: CHNS, 1997-2009 

Note: All numbers significant at the 5%-level are printed in bold letters. 

 

 

Table 6: Price elasticities of food groups in Russia 

Year 1996 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 

Food Aggregates  
           

Carbohydrates -0.97 -0.84 -0.92 -1.17 -1.10 -0.97 -0.94 -0.95 -1.04 -1.11 -0.88 

Milk and dairy  -0.97 -1.02 -1.01 -0.90 -1.19 -0.80 -0.92 -1.09 -0.74 -1.22 -1.17 

Meat -1.77 -1.17 -1.35 -1.19 -1.66 -1.27 -1.20 -1.17 -1.26 -1.19 -1.44 

Fish -1.06 -0.73 -0.21 -0.63 -0.71 -0.76 -0.82 -0.78 -1.54 -0.35 -0.44 

Eggs & other proteins -1.20 -0.86 -1.01 0.66 -1.32 -0.71 -1.12 -0.45 -0.40 -0.28 -0.43 
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Fruits -0.90 -0.81 -0.97 -0.72 -0.97 -0.79 -0.94 -0.66 -0.71 -0.67 -1.09 

Vegetables -1.05 -0.29 -0.52 -1.00 -1.35 -1.01 -1.23 -0.83 -0.67 -1.21 -0.98 

Fats and oils -1.23 -1.05 -0.53 0.60 -1.03 -0.75 -0.29 0.61 -0.94 -0.76 -0.49 

Other foods -0.53 -0.76 -1.00 -1.17 -1.10 -1.08 -0.79 -0.83 -1.10 -1.03 -1.01 

            

Meat Aggregates  
           

Beef  -2.20 -1.86 -1.64 -2.18 -1.94 -2.32 -1.05 -2.15 -0.62 -1.17 -1.31 

Pork  -1.04 -1.07 -0.94 -0.95 -0.94 -0.98 -0.94 -1.03 -0.99 -1.02 -0.96 

Poultry -1.43 -0.92 -0.92 -1.06 -0.84 -1.18 -0.86 -1.07 -0.53 -0.55 -0.66 

Other meat -0.95 -0.94 -0.93 -0.94 -1.00 -1.00 -1.01 -1.03 -1.01 -1.01 -1.00 

Source: RLMS-HSE, 1998-2008. 

Note: All numbers significant at the 5%-level are printed in bold letters. 

 The category ‘mutton’ was not included in Russian analysis due to this food’s low consumption share among the meat 

aggregate (less than 5%). 

  

Table 5 and Table 6 show the compensated own-price elasticities, which are calculated as 

unconditional elasticities. We would generally expect low absolute elasticities for foods that 

are a necessary part of the daily diet and high elasticities for items with existing substitutes or 

luxury character.  

In general, the own-price elasticities in absolute values are lower for China than Russia. 

While overall meat price elasticities are too volatile to suggest a trend, elasticities for different 

kinds of meat, especially pork and poultry, have been decreasing, which underlines their new 

importance for the average diet. The elasticity of other animal products such as milk and milk 

products, fish and fats and oil likewise decreased. The positive price elasticities for fruits, 

certainly not a Giffen good, might be explained by the imputation of fruit prices that was 

necessary for some periods. Vegetables and carbohydrates did not change much and remained 

rather inelastic, if we omit insignificant observations. Overall, unconditional price elasticities 

also hint at an ongoing nutrition transition in China.  

In Russia, meat and dairy products have the highest own-price elasticity in absolute 

terms. Considering the unconditional meat price elasticities, beef has the highest price 

elasticity. The low absolute demand elasticities for poultry imply a rather inelastic demand for 

this good. Price elasticities in Russia are relatively volatile over the entire period, which 

makes it difficult to identify a trend. However, ignoring fluctuation between 1996 and 2008, 

we can observe an absolute decrease in the price elasticity of products connected to animal 

products, such as meat, fish, dairy products and eggs, as well as other proteins that would be 

typical for a western-style diet resulting from a nutrition transition. However, many results are 

not significant for the most recent waves, which renders it difficult to test for a nutrition 

transition with figures of price elasticity in this country.  

Our calculated own-price elasticities for meat in China are similar to the estimates 

reported by other studies in China (Huang and Rozelle 1998; Gould 2002; Yen et al. 2004; 

Gould and Villarreal 2006; Dong and Gould 2004; Liao and Chern 2007; Zheng and 

Henneberry 2009; Zhou et al. 2014) (see Table A2 in appendix). However, own-price 

elasticities for other foods are smaller in absolute value compared to those reported by past 

studies. Considering own-price elasticities in Russia, the absolute values are smaller for food 

groups such as carbohydrates and fats, but larger for meats, fruits and vegetables.  
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5 Conclusions 

Considering the observed period of economic growth, our data implies a nutrition 

transition taking place in both China and Russia. Whereas the historical nutrition patterns in 

these countries influence details of this nutrition transition, the consumption of animal 

products and fruits increased in both countries, whereas the demand for carbohydrates 

decreased. From this development we might first deduct that the magnitude and speed of 

dietary changes is indeed influenced by country-specific nutrition characteristics. Second, 

some fundamental trends like the decrease of carbohydrates and increase of animal products is 

a development that is typical for nutrition transition and rather independent from prior dietary 

patterns. Consequently, the prevalence of overweight and obesity, as well as nutrition-related 

chronic diseases increased.  

Given our results concerning the expenditure and price elasticities, it is possible to 

suggest some insights into the effects of future economic growth on food consumption 

patterns. Considering our calculated expenditure elasticities, we can suggest that with rising 

household expenditure the demand for meat and fish will increase in Russia and China by 

relatively larger proportions than the other food aggregates. Furthermore, rising expenditure 

will also have a relatively strong positive effect on fruit consumption in both countries. As in 

other transition countries, the demand growth for carbohydrates can be expected to further 

decrease. While rising fruit and meat consumption provides a positive signal for problems of 

malnutrition, e.g. iron deficiencies in China, this trend might also increase the incidence of 

chronic diseases. Thereby, nutrition-related chronic diseases in China are still considerably 

lower than in Russia. However, higher growth rates of the occurrence of overweight or 

obesity in China suggest an increasing problem with chronic diseases, if we assume similar 

developments to those in Russia. Even though demand for meat products in general, and 

especially beef, still is quite price elastic, we could find evidence for low price elasticity for 

specific products like pork or fats and oils in China. For these rather unhealthy products, 

taxing would not efficiently decrease demand. This implies that beyond the potential 

influence of governmental intervention strategies on household budgets and food prices, 

governments have to focus on information strategies by increasing nutritional education due 

to low nutrition literacy in both countries. Analyzing nutrition transition for rural and urban 

areas separately, a task which we decided not to cover in the present study, would allow to 

further specify government strategies and is most certainly an interesting topic for future 

research. 
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Appendix  

Table A1: Expenditure elasticity comparisons with other studies in China 

Commodity 

Expenditure Elasticities 

Huang and 

Rozelle 

(1993,1994) 

Gould 

(1995-1997) 

Yen,Fang 

and Su 

(2000) 

Dong and 

Gould 

(2001) 

Gould and 

Villarreal 

(2001) 

Gale and 

Huang 

(2002-2003) 

Liao and 

Chern 

(2002-2003) 

Zheng and 

Henneberry 

(2004) 

Zhou, Yu 

and 

Herzfeld 

(1995-2010) 

This Study 

(2004) 

Grains 0.51 1.3 0.82 0.97 1.16 0.06 0.54 0.79 0.15 0.41 

Oils and Fats 

 

0.98 1.22 1.34 0.23 0.78 0.72 0.59 0.51 

Meats 0.85 

     

1.34 1.04 0.55 1.33 

    Pork 

 

1.16 0.94 1.28 1.2 0.24 

   

1.2 

Dairy/egg 

 

1.36 

           Dairy 

  

1.19 1.19 1 0.7 

 

1.37 1.69 1.02 

   Egg 

  

1.04 

    

0.82 -0.11 0.67 

Vegetables 1.4 1.03 0.83 0.95 0.95 

 

0.74 0.81 0.74 0.49 

Fruit 2.32 1.07 0.6 0.72 0.85 0.35 1.07 0.98 1.14 1.18 

Note: the years in parentheses are the years of data using.
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Table A2: Own-price elasticity comparisons with other studies in China 

Commodity 

Own-Price Elasticities 

Huang and 

Rozelle 

(1993,1994) 

Gould (1995-

1997) 

Yen,Fang and 

Su (2000) 

Dong and 

Gould (2001) 

Gould and 

Villarreal 

(2001) 

Liao and 

Chern (2002-

2003) 

Zheng and 

Henneberry 

(2004) 

Zhou, Yu and 

Herzfeld 

(1995-2010) 

This Study 

(2004) 

Grains -0.57 -0.91 -0.9 -0.63 -0.64 -0.73 -1.22 -0.62 -0.66 

Oils and Fats 

 

-0.55 -0.71 -0.75 -1.08 -1.31 -0.35 -0.22 

Meats -0.74 

     

-0.85 -0.62 -1.15 

    Pork 

 

-1.44 -0.21 -0.58 -0.66 -0.82 

  

-0.38 

Dairy/egg 

 

-1.15 

          Dairy 

  

-1.4 -0.41 -0.39 

 

-1.21 -0.45 -0.89 

   Egg 

  

-0.7 

   

-0.85 -0.53 -0.45 

Vegetables -0.82 -1.38 -0.72 -0.68 -0.66 -0.62 -0.5 -0.77 -0.29 

Fruit -0.54 -1.21 -0.76 -0.7 -0.71 -0.69 -0.86 -0.84 -0.16 

Note: the years in parentheses are the years of data using. 

 


