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The dynamics of food, alcohol and cigarette consumption in Russia during transition 

Abstract: 
This paper presents evidence on the impact of individual as well as regional characteristics on 
the dynamics of fat, protein, alcohol and cigarette consumption, and on the diversity of the 
diet in Russia between 1994 and 2005. All those aspects of nutritional behavior are important 
inputs to the production of health. A dynamic panel data model is used to estimate demand 
functions for fat, protein, alcohol, cigarette and diversity of the diet. The results suggest the 
existence of strong habits in drinking and smoking, and the absence of habits in fat and 
protein consumption. We also found evidence of habit formation for food diversity. 
Comparing nutritional behavior of younger and older consumers we find significant 
differences for demand for fat and cigarettes. Older consumers seem to be more persistent in 
their drinking and smoking behavior. Similarly, men show higher habit persistence for alcohol 
and cigarettes consumption. The results also suggest that among individual determinants, 
especially education, income and employment have statistically significant impacts on 
consumption behavior. Regarding the macroeconomic variables, economic growth is 
negatively related to protein consumption, while regional unemployment rate is negatively 
affecting demand for protein and food diversity. Finally, Russian consumers react to price 
changes of alcohol, cigarettes, fat and protein as suggested by theory. Consumer demand for 
food diversity responds negatively to price changes of alcohol and cigarettes but positively to 
price of fat.  

Keywords: food consumption, diet diversity, smoking, alcohol, health, economic transition, 
Russia 
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The dynamics of food, alcohol and cigarette consumption in Russia during transition: 

Introduction 

Political, economic and social reforms in Russia since the collapse of the socialist economy in 

1991 have brought significant changes to citizens’ lives. The economic downturn signified the 

real GDP falling to 55% of its 1989 level by 1998, the lowest point over the last two decades, 

and a subsequent recovery to 88% by 2005 (World Bank, 2007). High inflation, which was 

still over 300% in 1994, emerging open unemployment, sharp declines in production, and 

quite common wage arrears eroded the income generating basis for many households. As a 

result, social indicators point to a fall in living standards, deterioration in health conditions 

and increased mortality. Psychological stress, unhealthy lifestyles which include heavy 

alcohol (vodka) and cigarette consumption, high-fat diet, and a lack of recreational exercise 

have been identified as the main and often intertwined determinants of poor health in Russia 

(Zohoori et al., 1998). Several studies describe how Russian households had responded to the 

economic changes during the transition from planned to a market economy (Mroz and Popkin, 

1995; Dore et al., 2003; Skoufias 2003; Stillman and Thomas, 2008; Staudigel, 2011).1 

However, the impact of macroeconomic developments on consumption behavior has been 

analyzed to a lesser degree so far. To what extent economic turmoil affects consumer 

behavior remains an important empirical question. 

To gain a better understanding of the relationship between macroeconomic factors and 

healthy lifestyle behaviors, we focus directly on the potential causes of poor health. This 

paper investigates how the changes in socio-demographic and economic indicators affect 

consumption behaviors such as diet, drinking and smoking. Unhealthy lifestyles include 

behaviors that are found to increase the probability of getting a disease and having negative 

1 Jahn et al. (2012) focus on analysis of energy and fat consumption as well as physical activity of Russian 
children. 
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influences on health. During the transition, there are shifts in consumption behavior as a 

response to fluctuations in income, prices and employment status. However, there might also 

be strong habits in consumption behavior that would mitigate the effects of economic turmoil 

in Russia. Therefore, we examine the impact of predetermined consumption habits in the 

context of economic fluctuations in Russia. 

More specifically, we estimate demand functions for macronutrients, cigarettes, and 

alcohol, as well as for the diversity of diet. Data from the Russian Longitudinal Monitoring 

Survey (RLMS) rounds 5 to 14, covering the period between 1994 and 2005, form the 

underlying database.2 Our analysis aims to quantify the impact of micro- as well as 

macroeconomic determinants on nutritional behavior. Whereas previous studies analyze the 

link between socio-economic conditions and health outcomes such as life expectancy, or 

between healthy lifestyles and behaviors and health outcomes, this paper goes further into 

investigating the relationship between individual and regional characteristics and consumption 

behaviors, directly affecting health outcomes. The primary contribution of the paper is the 

examination of the relative impacts of individual, household, and regionally disaggregated 

(macroeconomic) determinants on food, alcohol and cigarette consumption during economic 

transition. Furthermore, we test to see if older and younger generations, and men and women 

respond differently to the same determinants of consumption behavior. 

The paper continues as follows. First, we review of the literature on nutritional behavior 

and its changes during times of economic turmoil. We then develop our testable hypotheses, 

based on this review, various theories of consumption and previous empirical results. Third, 

the data and econometric methodology are described, followed by a presentation and 

discussion of the estimation results. Finally, conclusions are offered. 

 

  

                                                 
2 The RLMS was not conducted in 1997 and 1999. 
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Economic turmoil and nutritional behavior 

The transition period has been characterized by sharp decline in output and exploding 

inflation. Figures 1 and 2 display the changes in the main macroeconomic indicators, real 

annual GDP and inflation in Russia from 1994 to 2005, which is the period analyzed in this 

paper. Figure 1 shows the J-curve pattern of initial steep decline in output and slow recovery 

afterwards. The freeing of prices of government control led to an explosion in inflation at the 

beginning of the transition to a free market economy. Russia’s economy is highly dependent 

on exports, particularly crude oil and natural gas. The Ruble devaluation and the Russian 

financial crisis in 1998 led to a further decline of economic output. Prices, especially of 

imported products, increased sharply, which pushed many households into poverty and 

increased the economic inequality in Russia (Lokshin and Popkin, 1999). The increase in oil 

prices in the world market greatly facilitated the economic recovery of Russia by 2000. 

 

[Figures 1 and 2 around here] 

 

Turning to food prices, Figures 3 and 4 show the development of the prices of fat, protein, 

alcohol and cigarettes, relative to the aggregate food price at the community level in Russia 

between 1994 and 2005 based on the authors’ calculations.3 Beside the mean, the figures 

present the 25th and 75th percentiles to give an indication of the variability across 

communities. Out of the four items, alcohol shows the highest increase in relative price. The 

price of alcohol reached a peak in 1998 and declined over the following years. The effect was 

determined by the Ruble devaluation and the significant rise of alcohol taxes during the mid-

1990s.4 The relative price of cigarettes remained rather stable during this period and shows 

                                                 
3 For a more detailed description of the calculation of relative prices, see the section entitled “Data and 
econometric specification”. 
4 Taxes for spirits increased significantly in December 1993, and later doubled in 1997 (Boudreaux, 1994; 
Specter, 1997). 
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the lowest variation across communities. Interestingly, the relative prices of protein and fat 

are most strongly correlated. While they increased up to 1996, the prices remained rather 

stable after 2000. Obviously, the two macronutrients share a large group of food items (e.g., 

milk and dairy products, different types of meat, etc). Thus, the development of derived prices 

will usually be highly correlated. However, the distribution of protein prices is narrower 

compared to fat prices. 

 

[Figures 3 and 4 around here] 

 

There is ample evidence in the literature that individuals who use or consume large 

amounts of alcohol, cigarettes, and a diet rich in fat will have health repercussions. This 

highlights the importance of lifestyle choice for an individual’s health status (see among 

others McGinnis and Foege, 1993; Chou et al., (2004); Mokdad et al.,(2004); Lakdawalla et 

al., 2005; Lakdawalla and Philipson, 2009; Rashad et al., (2006); Khaw et al.,2008;Huffman 

et al., 2010). However, all of the studies listed focus on developed economies and stable 

economic conditions.  

Analyses specifically focusing on periods of economic turmoil fail to establish a consistent 

relation between macroeconomic developments and consumer behavior. Using South Korean 

data over the late 1990s, Khang et al. (2005) report a surprising decline in mortality during 

recessions. Similar results are reported by Tapia Granados and Diez Roux (2009) for the 

Great Depression in the United States. Analyzing the severe economic crises in Mexico over 

the 1980s and 1990s, Cutler et al. (2002) identify a link between the availability of public 

health services and female labor force participation, and mortality among children and the 

elderly. 

There is a growing literature on health outcomes and nutrition in Central and Eastern 

Europe and the former Soviet Union; Stillman (2006) presents an excellent review. Similar to 
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findings for other countries and regions, heavy alcohol consumption and smoking, a high-fat 

diet, and lack of leisure-time exercise are the most significant causes of heart disease and 

premature mortality in Russia (Cockerham, 2000). However, the direct impact of 

macroeconomic developments on consumption behavior is less analyzed so far.  

Young women, children and the elderly are often thought to be the most vulnerable to poor 

economic conditions. Although nutrition responds to growing income (Stillman and Thomas, 

2008) find no evidence that the nutritional well-being of men and women differ as households 

are subject to transitory resource fluctuations. Most of the Russian households have coped 

with economic hardships by adopting appropriate strategies to lower the cost of energy intake. 

Low income Russian families maintained existing eating patterns and dietary stability during 

the economic crisis by purchasing cheaper foods and increasing home production (Mroz and 

Popkin, 1995). Thus, Russian households could partially protect their consumption from 

income changes (Skoufias, 2003; Mu, 2006). However, Mu (2006) finds that the effectiveness 

of protection varies with the level of human capital and household income. Analyzing the 

food consumption patterns of children in Russia, Dore et al. (2003) find that low income 

children consume less meat and poultry, but the energy intake was steady; while the high 

income children consume more eggs and dairy products, and their energy intake increased 

between 1994 and 2000. 

Focusing on specific consumption items with unhealthy effects, Zohoori et al. (2001; 2006) 

show that among women and teenagers, smoking and drinking has increased. But the 

prevalence of smoking among men declined from 2002 to 60.6% in 2005. The prevalence of 

drinking among adult males has fluctuated between 67% and 70% over the period 1998-2005. 

Brainerd and Cutler (2005) show that during the 1990s, increased alcohol consumption and 

psychological stress were significant causes of increased mortality rates. Ogloblin and Brock 

(2003) investigate the risk factors and economics of the decision to smoke. Huffman and 

Rizov (2007, 2010) study the factors contributing to rising obesity, and find a strong positive 
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effect of diet and a strong negative effect of smoking on weight and BMI. Staudigel (2011) 

investigates the impact of food prices on overweight and obesity; his results do not show that 

food prices are an important determinant of weight.  

Interestingly, the large majority of empirical studies that have analyzed determinants of 

nutrition, food choice, smoking, and obesity, control for regional variations only by including 

very broadly defined regional dummy variables. Obviously, there are regional differences in 

prices and in consumption behavior and it is reasonable to assume that regional consumption 

patterns develop differently. For instance, Simpura and Levin (1997) point to regional 

differences in alcohol consumption within the Russian Federation and attribute them to 

cultural and ethnic factors. Therefore, in the next section we develop a conceptual framework 

to guide the empirical analysis of the effects of several micro and regional (macro) factors on 

individual (and household) nutritional behavior.  

 

Determinants of individual nutritional behavior 

In the standard microeconomic theory, an individual’s i demand qi is a function of income y, a 

vector of good’s own price and cross-prices p, and preferences θ: 

(1) qi = q(y, p; θ, z), 

where qi represents demand for macronutrients (fat and protein), demand for cigarettes and 

alcohol, or demand for food diversity that is a measure of diet quality. We extend the 

framework by a set of regional characteristics z, which is assumed to influence an individual’s 

demand either directly or indirectly. Demand is directly affected by the availability of food 

items or region specific prices and incomes. We assume macroeconomic conditions which 

shape consumer prospects for the future to affect consumer behavior indirectly. More 

specifically, a worsening economic situation and somber expectations of future economic 

development might cause consumers to change to a different consumption path, thus, 

lowering her or his preferences for future health status. 
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Income and Prices 

Arnade and Gopinath (2006) develop a theoretically consistent demand function for fat as an 

outcome of dynamic utility maximization. As expected, demand for fat increases with income. 

Similarly, demand for protein and alcohol is expected to increase with income. Although, 

demand is expected to be negatively related to its own price, consumers are not able to reduce 

demand for nutrients to an absolute minimum. Rather, consumers will substitute between, for 

example, fat rich and less fatty food items following a price increase. Therefore, it is unclear a 

priori what is the net effect of prices on demand for nutrients. Consumers situated in different 

communities or regions might well be affected by spatially non-uniform changes in food 

prices. Therefore, separate community-level price indices of fat, protein, alcohol, and 

cigarettes are included in the econometric models. Furthermore, the theory suggests a 

relatively less elastic demand for alcohol and cigarettes, reflecting addictive behavior.5 

Preferences 

Preferences include a wide variety of drivers of individual consumption behavior and are not 

directly observable. Past consumption behavior and personal characteristics usually serve as 

measurable approximations of preferences. The cumulative effect of past consumption 

represents a “stock” of habit that might influence current consumption in two different ways 

(Taylor and Houthakker, 2010). (1) Consumers might maintain their consumption behavior 

from one year to the other, which is called habit persistence. The formation of habits would be 

linked to a positive coefficient of a previous period’s consumption in the econometric model. 

Previous high consumption of alcohol and cigarettes is expected to result in an even higher 

demand for these items, reflecting the addiction aspect.6 (2) Conversely, consumers might 

                                                 
5 Baltagi and Geishecker (2006) test the theory of rational addiction using panel data, and find some evidence of 
addictive behavior for alcohol consumption of Russian males.  
6 An excellent discussion of the theoretical models and empirical tests of addiction for risky health behaviors in 
developed countries is presented in Cawley and Ruhm (2011). Empirical tests of habits have been conducted for 
different goods such as tobacco, alcohol, food. Most of the studies use the empirical model developed by 
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realize the negative effects of previous unhealthy consumption, and change their behavior. 

Such behavior will result in a negative coefficient of the previous period’s consumption in the 

econometric model.  

Furthermore, preferences are indirectly measured by individual characteristics such as age, 

gender, and education. Among these personal characteristics, age is expected to have a non-

linear impact on consumption reflecting the life-cycle, generally increasing up to age about 

60, and declining subsequently as identified in several empirical studies (e.g., Miquel and 

Laisney (2001). However, older consumers might adjust more slowly because they have less 

time to benefit from moving to a new equilibrium in lifestyle. The latter aspect might describe 

the consumption behavior across cohorts. That is, determinants of consumption behavior may 

differ between younger and older cohorts. In the econometric analysis, we test whether older 

consumers behave as the median consumer or follow a different consumption pattern.  

An individual’s employment status is clearly correlated with her or his budget constraint. 

In the case of lost employment, we expect the consumer to reduce, for example, demand for 

food diversity. Whether she or he will reduce aggregated demand for fat and protein depends 

on the substitutability of fat and protein containing food items. In contrast, demand for 

alcohol and cigarettes might even increase in response to stress and economic hardship.  

Adjusting own consumption behavior to new products and new economic conditions is 

hypothesized to be easier for individuals who possess higher levels of formal education 

(Huffman, 1977); Schultz, 1975). Similarly, better educated consumers are expected to have a 

higher awareness of what comprises a healthy lifestyle, thus a more diverse diet without 

excessive fat and protein content.  

Finally, (Sedik and Wiesmann, 2003) using data from Russia, show that larger households 

without access to garden plots suffer a higher level of food insecurity. Both household size 

                                                                                                                                                         
Chaloupka (1991). The main test is whether past consumption raises current consumption. We also limit our 
specification to the lagged consumption. 
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and access to a garden plot are thus important factors in determining consumption behavior 

under uncertain economic conditions. However, the magnitude of their effects on 

consumption remains an empirical question. 

Regional characteristics 

Regional characteristics might affect individual consumption in two different ways. Prices, 

which are usually spatially correlated; and the development of income and availability of food 

items affect directly a consumer’s choice set. Russian regions face a variety of production and 

marketing conditions and are differentially affected by business cycle developments. Huge 

distances as well as institutional conditions are shown to limit market integration, i.e. slow 

adjustment of prices across space, over the 1990s (Berkowitz and De Jong, 1999). A region’s 

structure of the economy and its economic prospects, such as high unemployment rates, 

restructuring of large employers, or a boom of specific sectors might affect consumption 

behavior indirectly.7 Somber expectations might lower consumer interest in future health 

status. Thus, the impact of facing somber economic conditions and employment perspectives 

might result in a lower interest in long-term health and less attention to healthy nutrition in the 

present. More specifically, deteriorating macroeconomic conditions such as declining Gross 

Regional Product (GRP) per capita and rising regional unemployment are expected to 

stimulate higher alcohol and cigarette consumption (Ruhm, 1995); (Brainerd and Cutler, 

2005). However, an individual’s employment prospects and regional unemployment are not 

independent of each other. Prospects for finding new employment will be much more somber 

in regions with a high unemployment rate, compared to prosperous regions. Thus, a consumer 

losing employment in a region with a higher unemployment rate might feel more stressed than 

a similar consumer in an economically prosperous region. Consequently, changes in demand 

are expected to be aggravated. 

                                                 
7 The Russian economy during Soviet times was characterized by large industrial complexes and almost no small 
and medium sized enterprises. Furthermore, growth of newly founded private enterprises shows a strong regional 
heterogeneity (Berkowitz and DeJong, 2003). 
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Data and econometric methodology 

Data, specification and variables 

Our empirical analysis is based on data from the Russian Longitudinal Monitoring Survey 

(RLMS) and the Russian Statistical Yearbook (RSY). More specifically, we use rounds 5 to 

14 spanning the period, 1994-2005. This offers the possibility to analyze long-term changes in 

consumption and persistence in consumption patterns against the background of significant 

changes in consumer socio-economic environment. The RLMS is coordinated by the Carolina 

Population Center at the University of North Carolina, in collaboration with the Russian 

Academy of Sciences and the Higher School of Economics 

(http://www.cpc.unc.edu/projects/rlms-hse). The RLMS is a nationally representative 

household survey that annually samples the population of dwelling units. The survey does not 

follow individuals or households that moved out of the primary sampling unit. Any new 

members or new households living at the sample dwelling are included. Assuming new 

entrants are exchangeable with those who exit; the sample will remain representative of the 

underlying population. Since 1996 (round 7), the RLMS started to follow households that had 

moved to new addresses whenever it was possible. Due to high attrition, the sample of 

Moscow and St. Petersburg has been renewed in 2001 (round 10), and the observations from 

Moscow and St. Petersburg have been excluded from the representative cross sectional 

sample, but continue to report. They still can be used for longitudinal analysis. We will 

discuss how we correct for sample attrition below.  

Data collected contain a wide range of information concerning household characteristics 

such as demographic composition, income and expenditures, and individual characteristics 

such as employment, anthropometric measures, health status, nutrition, alcohol consumption 

and medical problems. Data on consumption are based on recall over the last 30 days or/and 

household diaries. Measures of individual food intake used for computation of protein and fat 

http://www.cpc.unc.edu/projects/rlms-hse
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consumption are based on 24 hour recall. Maximum and minimum prices for about 90 food 

products at 160 sites are recorded at the community level. Our sample consists of 2194 

individuals aged 18 and above in 1155 households, that can be identified as repeated 

observations. The RSY provides data on the regional economic variables of the 31 regions 

(oblasts and krays) covered in our analysis.8 

The relationship between an individual’s (or household’s) i consumption (qi) and 

individual and household characteristics and regional economic indicators discussed 

theoretically in the previous section is analyzed empirically by using the following dynamic 

econometric model: 

(2) qit= αqi,t-1 + βX’
it+γM’kt + δZikt +∑t=1

9  λtDt+ uit. 

The dependent variables (q) are defined as follows: 

1) Diet is measured by three variables: 

• share of daily calories from fat (in percent),9 

• share of daily calories from protein (in percent), 

• food diversity, measured by a Berry index: ∑−= 21 jsBI ,  

where sj is the share of expenditures on food group j in household’s total consumption 

expenditure (Thiele and Weiss, 2003).10 Higher values indicate a more diverse diet. 

Nutritionists believe that a more varied diet is one core element of healthy nutrition 

behavior (Drewnowski et al., 1996). 

                                                 
8The RLMS covers 32 regions. However, due to exhibiting outlier behavior, for example, unemployment rates 
far higher than the sample average, and its closeness to war-torn Chechenia, the Kabardino-Balkarija region has 
been excluded. 
9 We refer from now on to the share of daily calories from fat and protein as a share of fat and protein in diet, 
respectively. 
10 Other studies just count the number of food items. The Berry index represents additionally information on the 
concentration among items. Food diversity could also be measured using an Entropy index, which assigns higher 
weights for items with small shares. The results with the Entropy index are very similar to the results reported 
and are available upon request. 
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2) Alcohol consumption is measured by a continuous variable: pure alcohol (ethanol) 

consumption per day in grams, derived from self-reported consumption during the last 30 

days. It is used in logarithmic form in the estimation. 

3) Smoking is defined in terms of number of cigarettes smoked per day in a logarithmic form.  

All dependent variables except food diversity are measured at the individual level. The 

food diversity index is calculated at the household level because our data contains expenditure 

information only for the household.  

We have included the one period lagged value of the dependent variable (qit-1) to test for 

the habit formation hypothesis, versus the accumulation hypothesis (Deaton and Muellbauer, 

1980); (Arnade and Gopinath, 2006). Whereas a positive sign of the lagged consumption 

coefficient suggests an increasing effect of lagged consumption on current consumption, 

which we interpret as habit formation; a negatively signed coefficient points to a decreasing 

effect of past consumption due to the accumulation effect. 

The matrix of explanatory variables Xi includes micro- or socioeconomic variables such as 

household size and household income (both in logarithmic form); and individual 

characteristics, such as education, age, age squared, gender, marital and employment status, 

and area of residence (rural or urban). The variable “garden” measures the access to land for 

food production and controls for the degrees of freedom to adjust consumption behavior over 

the transition period (as well as the degree of self-sufficiency).  

The matrix Mk represents the economic indicators of region k including GRP per capita (in 

logarithmic form), GRP growth rate, shares of manufacturing, agriculture and services in the 

regional value added, and unemployment rate. Additionally, the relative prices for fat, protein, 

alcohol and cigarettes measured at the primary sampling unit (PSU) level are included in the 

respective specifications. Following Ogloblin and Brock (2003), the prices for alcohol, 

cigarettes, fat and proteins are calculated as weighted geometric averages using both the high 

and low prices. In the case of missing information on prices, the prices were imputed from the 
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average for the PSU.11 All four relative prices are explanatory variables of a household’s diet 

diversity. 

In order to capture the interrelationship between the individual employment situation and 

regional labor market prospects, we introduce an interaction term Z, multiplying the 

employment status with the regional unemployment rate. Round-dummy variables (D) control 

for consumption shocks and other economic fluctuations through time, including the 

economic crisis in 1997/98. Finally, uit is the error term composed of a true random 

disturbance term and an individual-specific time-invariant effect.  

Assuming a constant relationship between consumption behavior and explanatory variables 

across all generations (age cohorts) is a very strong assumption. Therefore, we test whether 

the older generation reacts differently over the phase of economic transition compared to the 

younger generation. We classify as ‘old generation’ individuals who fully formed their 

consumption patterns during central planning, under the socialist system. The definition 

implies that individuals in their mid-40s and older fall in this category. Thus, we separate the 

full sample into two subsamples. The first subsample (the young cohort) includes individuals 

aged 50 and younger in 1994; the initial year in the data and the second subsample (the old 

cohort) includes individuals older than 50 in 1994. We first estimate the model using the full 

sample and including a dummy variable “oldcohort” equal to 1 if the individual is from the 

old cohort. Basically, this specification assumes the same behavioral trajectories for both 

cohorts shifted by a constant. Next, we estimate the model for each subsample separately. 

Results from the subsamples inform us about different shapes of the demand functions across 

generations. In addition, motivated by results by Baltagi and Geishecker (2006), we also split 

                                                 
11The prices are calculated relative to an aggregate price over the prices for all different types of foods for which 
expenditure information is available. The weights for alcohol price are the same as the weights to calculate pure 
alcohol content (Schultz, 2008): 0.05 beer; 0.10 wine; 0.20 fortified wine; 0.40 vodka; 0.40 cognac. The prices 
of fat and protein are based on weights from the USDA National Nutrition Database. The price of fat is based on 
the following weights: 0.80 butter; 0.78 mayonnaise; 0.70 margarine; 0.20 boiled sausage; 0.28 semi-smoked 
sausage; 0.28 wieners; 0.65 nuts; 0.30 chocolate candies; and 0.30 chocolate. The price of protein is based on the 
following weights: 0.36 hard cheese; 0.36 eggs; 0.17 beef; 0.15 pork; 0.28 chicken; 0.20 fresh fish; 0.63 salted 
fish; 0.20 stewed pork, canned; and 0.27 canned fish in oil. 
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the sample by gender and estimate separate models of demand for alcohol and cigarettes for 

men and women.  

Tables 1a and 1b present the definitions, means and standard deviations for all variables 

used in the econometric analysis. Figures 5 through 9 show the evolution of the five 

dependent variables through time for the total sample and for the subsamples by age 

(generation) cohort. Consumption of fat, alcohol and cigarettes as well as diversity of diets 

reaches the lowest levels in the years of the economic crisis of 1997/98 (round 8). The early 

2000s see an increasing consumption across all five dependent variables. Especially, the sharp 

increase of alcohol and cigarettes consumption is highly undesirable from a health 

perspective. When we consider the age cohort subsamples we can observe heterogeneity in 

behavior. The changes over the period of analysis are particularly unfavorable in the young 

cohort where the increases in fat, alcohol and cigarette consumption is the highest, while the 

increase in the food diversity is the smallest. Surprisingly, it seems that during the height of 

the crisis (1998, round 8), older consumers managed to increase food diversity. 

 

[Tables 1a and b around here] 

[Figures 5-9 around here] 

 

Econometric issues 

We estimate our models specified in Equation (2) by a general method of moments estimator 

(system GMM). Arellano and Bond (1991) propose a GMM estimator that treats the model as 

a system of equations, one for each time period. The equations differ only in their instrument 

condition sets, where the predetermined and endogenous variables in first differences are 

instrumented with suitable lags of their own levels. Strictly exogenous regressors, as well as 

any other instruments, can enter the instrument matrix in first differences, with one column 

per instrument. However, the Arellano-Bond GMM estimator is biased in the presence of unit 
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roots, and suffers from the weak instrument problem as the coefficient of the lagged 

dependent variable gets close to one. Arellano and Bover (1995) proposed to add the original 

equations in levels to the system. As a result additional moment conditions are brought to 

increase efficiency. In these equations, predetermined and endogenous variables in levels are 

instrumented with their own first differences. Blundell and Bond (1998) formally developed 

the “system” GMM, which uses the level information and allows the variables in levels to be 

instrumented with suitable lags of their own first differences. Here we use the “system” GMM 

estimator, following Blundell and Bond (1998), to estimate our empirical model of micro and 

macro impacts on consumption behavior. We use the xtabond2 (with two-step option) 

command in STATA to apply the system GMM estimator. In our estimations, we treat the 

lagged dependent variables as endogenous and education, employment status, marital status, 

income, household size and access to land plot as predetermined; we consider these variables 

as affected by individual choices that might be correlated with consumption preferences. Age, 

gender, prices, regional economic characteristics and time dummies are used as exogenous 

instruments. Modifying the assumptions about the variables in terms of endogenous or 

predetermined does not significantly change the results reported.  

Due to the sample design, our panel data is vulnerable to panel attrition bias, when the 

reasons for moving out of the sample are correlated with the dependent variables of interest. 

To correct for panel attrition, a probability of survival has been estimated using a Probit 

model, and included in the estimation of the changes in diet, smoking and alcohol 

consumption. We follow closely the approach by (Mu, 2006), who uses the inverse 

probability weighting (IPW) method applied to the same RLMS data. The method has the 

advantage that we don’t need to identify exogenous variables affecting attrition, but not 

consumption behavior. In a nutshell, the predicted probabilities (πˆit) from an attrition Probit 

model at the first stage are used to calculate the joint probabilities that individuals 

(households) stay in the survey for each year (pˆit). Each individual (household) is assigned a 
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weight equal to the reciprocal of the joint probability (wit=1/ pˆit).  IPW corrects for sample 

attrition by weighting heavier households who are likely to leave the sample, and leads to 

consistent estimates.12 

Given that only a subsample of individuals report positive quantities (nonzero purchases) 

of alcohol and cigarette there could be a selection bias affecting estimates of these models. 

Kyriazidou (2001, pp. 545-546, p. 552) shows in a static GMM framework under pairwise 

exchangeability of the error vector (implying stationary of the errors) time-differencing of the 

equation with censored dependent variable eliminates not only the individual effect but also 

the effect of sample selection, thus generating a consistent estimator. In a dynamic setting, 

identification of the estimators can also be achieved for a subsample where individuals are 

observed for at least three periods. The key assumption is that all conditional moments of the 

main equation error term are constant, due to the assumed stationarity of the error vector and 

are therefore eliminated by time-differencing.13 In our estimated subsample, all individuals 

who drink or smoke exhibit their drinking or smoking pattern for three or more periods. 

Therefore, as a robustness check, we estimate the two equations with GMM, which is a first 

difference estimator on subsamples of individuals who report positive consumption for three 

or more rounds.   

We estimate the alcohol and cigarette consumption equations with kernel-weighted GMM 

following Kyriazidou (2001). Our exclusion restriction between the explanatory variables of 

the main (demand) equation and the selection equation is based on information, if individuals 

drank and smoked at a young age and for a long period of time (Huffman and Rizov (2010) 

discuss this RLMS variables). To implement this estimator, we estimate in a first step a 

                                                 
12 The formal proof of consistency of estimates is given by Wooldridge (2002). The results of the first step 
(IPW) estimation are available from the authors on request. Estimates without corrections for sample 
selection/attrition do not qualitatively affect the results reported. 
13 The idea suggested in Honoré (1992) is that although the censoring ruins the symmetry of the distribution of 
the dependent variables, some of the implications of symmetry are not affected by the censoring. An important 
implication of the conditional pairwise exchangeability assumption is that pairwise differences of the error terms 
from two different periods are symmetrically distributed around zero, conditional on exogenous regressors. 
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conditional Logit (fixed effects) model (see Chamberlain, 1980). The first step estimates 

(predictions) are then used to calculate weights for the pairs of observations in the GMM 

difference estimator. To construct the weights we use a normal density function for the kernel. 

For bandwidth selection in the kernel weights we follow the procedure in Kyriazidou (1997). 

Finally, we perform the kernel-weighted GMM on the subsamples of smokers and drinkers 

only.14 

 

Results and discussion 

Tables 2-6 present the results from the econometric analysis. The model (Equation 2) is 

estimated for the full weighted and unweighted sample, and separately by age (generation) 

cohort.15 In addition, the demand for alcohol and cigarettes is estimated separately by gender 

too. The null hypothesis that all of the estimated coefficients of the explanatory variables in 

any specification are jointly zero is rejected in all cases. Results of the test for second-order 

autocorrelation AR(2) and the Hansen tests of over-identifying restrictions support the 

validity of the estimates. The hypothesis of joint equality of coefficients across subsamples 

can be rejected for demand for fat, food diversity and cigarettes (see results in Table A1 in the 

Appendix). 

Next, we discuss the estimated coefficients, starting with demand for fat (Table 2) and 

protein (Table 3), followed by the demand for food diversity (Table 4), alcohol (Table 5), and 

cigarettes (Table 6). 

 

Demand for fat and protein 

 

                                                 
14 Results of an alternative sample selection procedure are quite similar and are available from the authors upon 
request. 
15Results of the unweighted sample are relatively similar to the weighted results reported, and are available from 
the authors on request. 
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[Tables 2 and 3 around here] 

 

Past consumption behavior affects negatively current demand for fat but does not affect 

current demand for protein based on coefficients of the lagged levels of fat and protein. In the 

case of fat, the result is consistent with (Arnade and Gopinath, 2006), who show theoretically 

that demand is decreasing in total cumulative fat intake due to consumers’ awareness of 

adverse health effects fat consumption. Looking at subsamples, only the lagged coefficient of 

fat demand for the younger cohort is negative and large.16 This result points to different 

behavior of the younger generation compared to the older one. Younger people with a 

previously high consumption of fat tend to reduce their demand. Russian young people could 

be aware of the negative consequences of too much fat on health.  

Our second main concern is a possible difference in the consumption behavior of younger and 

older consumers. The results suggest on average a higher fat consumption and a higher 

protein consumption of individuals from the old cohort. This difference can be related to a 

different demand of older consumers with higher education, they consume more protein, and 

still having work, again consuming more fat. One possibility might be a different composition 

of the diet. Unfortunately, the data do not allow tracing back the sources of fat and protein. 

Clearly, men demand significantly more protein than women but no statistically significant 

difference is detected for fat. Turning to household characteristics, increasing household 

income is predicted to increase demand for both, fat and protein. As fat, salt and sugar are 

known to affect taste positively, the result suggests that the taste effect dominates the health 

effect. The access to a land plot (“garden”) has varying effects for individuals in the young 

cohort compared to individuals in the old cohort. Individuals, equally younger and older, with 

                                                 
16 We use Wald tests to verify statistically the differences in the coefficients from the age cohort subsamples. 
The differences that we point to throughout the results section are significant at the 5% level or smaller.  
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access to a garden consume more fat than their generational counterparts without a garden. 

We cannot rule out that this variable reflects some unmeasured income.17  

Turning to the macroeconomic characteristics, the estimated coefficients of relative prices 

are negative and statistically significant, implying that the demand for fat and protein is 

responsive to the respective relative prices. Consumers in high income regions consume more 

protein, although the demand declines in fast growing regions. Individuals living in regions 

with higher agricultural share in the value added are predicted to consume more fat and 

protein, possibly because they have access to food items containing more livestock products. 

Consumers in regions with higher share of services (mostly office workers) demand less 

protein and the demand is statistically stronger and larger in magnitude for the young cohort.  

Turning to the question how unemployment affects consumption behavior, the estimated 

coefficients support a direct link between regional unemployment and protein consumption.18 

Individuals living in areas with high unemployment rates consume less protein. A possible 

explanation could be that the unemployed people need less energy relative to those who are 

working. However, for fat demand the gross effect of unemployment, combining individual 

employment status, regional unemployment rate and the interaction effect between the two 

variables, differs between young and old consumers. Figure 10 displays the predicted 

consumption of an employed individual compared to an unemployed consumer facing the 

same regional unemployment rate. Whereas older consumers having employment in a region 

with an average unemployment rate demand more fat then unemployed older consumers, the 

difference is almost vanishing for consumers in the young cohort. Looking at the interaction 

effect only, we can conclude that younger consumers still having work will demand less fat if 

the labor market conditions worsen at regional level. However, we cannot rule out that this 

                                                 
17 We thank one anonymous reviewer for pointing this out. 
18 We cannot exclude that the result is driven by errors in the measurement of individual determinants. However, 
in such a case measurement errors must systematically vary across regions. Multilevel mixed-effects longitudinal 
models provide an opportunity to test for errors at individual and regional level (Rabe-Hesketh and Skrondal, 
2006). Unfortunately, those models do not allow for a consistent modeling of the dynamic relationship. 
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correlation is caused by a higher risk of dismissal for consumers which are used to have a 

more unhealthy diet. Finally, individuals living in rural areas consume less fat than their urban 

counterparts, suggesting a different composition of diets. 

 

[Figure 10 around here] 

 

Demand for food diversity 

[Table 4 around here] 

 

Previous consumption positively affects current demand for food diversity, pointing to habit 

formation. There is no difference between old and young cohorts. Among the household 

characteristics, income is predicted to have a statistically significant impact on food diversity, 

showing positive income elasticity of food diversity for the total sample and for both age 

cohorts. The result suggests that more expensive food items will enter the food basket when 

relaxing the budget constraint. The new food items do not seem to substitute traditional food 

items completely. Behavior of young and old consumers differs with respect to employment 

status, household size and access to garden. Households in the young cohort with a household 

head having work consume a less diverse diet. This finding points to possibly higher 

opportunity cost of time for employed (younger) individuals in providing diversity in the diet. 

However, increasing household size is correlated with higher food diversity for households in 

the young cohort. Households in the old cohort that have access to a garden plot are predicted 

to have higher diversity of their diet.  

Regarding regional characteristics, the relative prices of alcohol and cigarettes have a 

statistically significant and negative effect on food diversity. This result points to an indirect 

negative effect of drinking and smoking via a less diverse diet. Households in higher income 

regions show a more diverse diet. Again, the result might reflect a broader food supply in 
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higher income regions. Households living in primarily agricultural areas are predicted to 

consume less diverse diets, possibly due to a less diverse supply of food items. Residents of 

these areas rely mostly on local food, which may not be as diverse compared to people living 

in urbanized and manufacturing dominated regions with lots of different food products. 

Similarly, households in rural areas are predicted to consume less diverse diets. The last result 

underlines the explanation of poorer supply compared to urban centers.  

Clearly, the employment situation affects household’s demand for food diversity. It is 

noteworthy that we observe a direct effect of the regional unemployment rate. For both age 

cohorts, households in regions with a high unemployment rate consume a less diverse diet. 

Combining direct and indirect effects of employment still leads to the same conclusion as 

shown in Figure 10. Younger consumers, although still in employment, are more affected by 

employment prospects in their region and reduce their food diversity. However, only for the 

old cohort, when the household head is employed and the household resides in a region with 

high unemployment, the household’s diet is more diverse, compared to households with 

unemployed household heads.  

 

Changes in alcohol consumption and smoking behavior 

 

[Table 5 and 6 about here] 

 

The results presented in Tables 5 and 6 for alcohol and cigarette consumption,19 respectively, 

clearly confirm habit elements in demand for alcohol and cigarettes. Estimated coefficients of 

lagged consumption are positive and statistically significant. Because alcohol and cigarette 

consumption measures are in logs, the estimated coefficients can be directly interpreted as 

                                                 
19 We report here the results from the restricted samples of drinkers and smokers only using the kernel-weighted 
GMM estimator. Overall, the estimated coefficients are consistent with the full samples estimates using the 
system GMM estimator. The results from the full samples are available from the authors on request.  
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elasticities. A one percent increase in the past value of alcohol consumption is predicted to 

increase current alcohol consumption by 0.6%. For cigarette consumption, a 1 percent 

increase in the previous year’s consumption leads to an increase by 0.7%. When the models is 

estimated separately by age and gender, older consumers and men are predicted to show a 

higher persistence of consumption behavior.   

Again, turning to the individual characteristics points to a different demand across age and 

gender subsamples. On average, older people drink and smoke less. However, this result 

masks significant differences across gender. Whereas older female consumers drink and 

smoke significantly less than their younger counterparts, older men are predicted to drink 

more and smoke less than young men. We relate this result to still persisting traditions of a 

lower acceptance of alcohol and cigarettes consumption with respect to women. Better 

educated individuals show a more healthy behavior with respect to alcohol and cigarettes. The 

conclusion holds equally for individuals with college as well as university education. Again 

the effect, especially of high school education, is stronger for women. These results might be 

an indication of an increasing awareness of the negative health effects of excess drinking and 

smoking. Therefore, education may be an important instrument for improving lifestyles in 

Russia. Finding a job may improve lead to healthier lifestyles. This is especially true for 

cigarettes consumption of women. Based on our results, employed women consume 57% less 

cigarettes compared to the unemployed.  

Furthermore, men drink and smoke cigarettes significantly more than women across both 

cohorts. In line with previous research (e.g., (Zohoori et al., 1998), men display a higher 

consumption of alcohol. The estimated coefficients point to a 275% difference for the young 

cohort and 401% difference for the old cohort between men and women. However, married 

women consume less alcohol and cigarettes compared to the single women. The demand for 

alcohol is responsive to income. Regarding the total sample, consumption of alcohol increases 

with household income. For consumers in the old cohort, income elasticities for both, alcohol 
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and cigarettes, are larger in magnitude and statistically significant. Old cohort individuals 

with access to a garden drink and smoke less than their counterparts of the same age. 

Similarly, women that have gardens consume fewer cigarettes. Having a garden could 

indicate an individual’s preference for healthier lifestyle or a strategy for working off 

frustration caused by the transition and sedentary life in general. However, access to garden 

might be an indicator of unmeasured income too.  

Regarding the macroeconomic determinants, alcohol and cigarette demands are sensitive to 

relative price of the respective good. However, the estimated coefficients suggest a low price 

elasticity of demand. This result is consistent with the findings of a low price elasticity of 

demand for cigarettes in Russia and China by Lance et al. (2004). Baltagi and Geishecker 

(2006) report a very broad range of price elasticities for alcohol, which does not allow for a 

precise comparison with our results. Furthermore, consumers from the young cohort and 

women living in higher income regions and areas with high GRP growth smoke more 

cigarettes. Interestingly, rural consumers are predicted to consume less alcohol. The access to 

and availability of alcohol might be higher in urban areas. In addition, the advertisement of 

foreign alcohol and cigarettes in big cities might contribute to this effect. However, we should 

also be aware of the phenomenon of home produced alcohol in Russia which is more common 

in rural areas where it is also associated with more under-reporting of alcohol consumption. 

Finally, consumers in regions with a relatively higher importance of the agricultural sector are 

predicted to consume less alcohol and cigarettes. The result holds across all subsamples. 

Looking at the relationship between regional unemployment and demand for alcohol and 

cigarettes, we find a direct effect only for alcohol consumption for consumers in the old 

cohort. It suggests higher alcohol consumption among older people who live in regions with 

high unemployment rates. Again, this could be related to the stress and frustration of not 

having a job. But the coefficient of regional unemployment and its interaction with individual 

work status is only statistically significant for cigarette consumption and negative. This 
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indicates a positive effect of regional unemployment on health behavior only for those who 

still have a job (Figure 10). It implies that it is not the direct economic situation that affects 

health behavior, but rather the fear and psychic stress of possibly losing one’s job. However, 

most coefficients, i.e., interaction effects in the alcohol equations and regional unemployment 

in the cigarettes equations, are affected by a low degree of precision. 

 

Conclusions 

Excessive consumption of alcohol, cigarettes and fat as well as a poor diet are expected to 

influence directly or indirectly consumer’s health. This paper empirically analyzes the 

demand for alcohol and cigarettes, as well as diet characteristics of Russian adults. Our 

sample covers the period 1994 – 2005, which is dominated by the economic and political 

transition in Russia. Therefore, in our analysis we control, beside individual and household 

characteristics, for the macroeconomic environment of an individual’s consumption behavior 

and the impact of previous consumption. The results from the dynamic panel data models 

clearly underline the impact of regional macroeconomic characteristics on consumption 

behavior. Lagged consumption levels affect significantly demand for fat, food diversity, 

alcohol, and cigarettes. Whereas consumers with a high diet rich in fat are predicted to reduce 

fat consumption, for food diversity, alcohol and cigarettes the results indicate habit 

persistence. Furthermore, our analysis points to various differences in consumption behavior 

of old and young generations of consumers, as well as women and men.  

Looking at differences across gender, our results indicate that Russian men consume 

significantly more protein, alcohol and cigarettes than women. Therefore, measures to 

increase the awareness for healthier nutrition should focus on men as the most vulnerable 

group. Income elasticity of fat consumption is almost two and a halve times larger than the 

income elasticity of protein consumption. We argue that consumers cover their demand for fat 

mainly from meat, milk, and other dairy products, and all these products have higher income 
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elasticity in Russia. Similarly, improving household’s income will lead to a more diverse diet. 

But at the same time, our results indicate that demand for alcohol and cigarettes increases 

with household income. Consumer education should try to break this link between a 

household’s economic status and consumption of unhealthy items like alcohol and cigarettes. 

Here we see the potential for future research linking the demand for macronutrients with 

specific food items consumed. Similarly, future research is required to explore the 

relationship between consumption behavior and budget constraint at the individual and 

household level.  

Regarding the macroeconomic variables, prices for nutrients, alcohol and cigarettes matter. 

Almost all estimated coefficients of relative prices are statistically significant. Besides prices, 

other macroeconomic variables are important too. Consumers in regions with higher 

unemployment rate have a less diverse diet. In the case of alcohol and cigarette consumption, 

the results indicate a positive effect of regional unemployment on health behavior, only for 

those individuals who still have work. Therefore, improving the economic situation in Russia 

and decreasing unemployment will have a positive effect on individuals who are currently 

unemployed. Comparing the impact of individual and macroeconomic characteristics we 

should keep in mind that strong habits in smoking and drinking mitigate the effects of the 

economic fluctuation on these consumption behaviors. Thus, awareness of this effect is 

relevant for the design of food policy instruments that should bring down unwanted 

nutritional behavior. 
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Figure 1: Real GDP, Russia 1994-2005 (in bln Rubles). 
Source: IMF World Economic Outlook database. 
. 
 
 

 
Figure 2: Rate of Inflation, Russia 1994-2005 (in percent). 
Source: IMF World Economic Outlook database. 
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Figure 3: Developments of relative prices for fat and protein 
Note: Round indicates survey waves of the RLMS. Round 5 corresponds to the year 1994 and 
round 14 is 2005. 
Source: Authors’ calculations from the RLMS 
 

Figure 4: Development of relative prices for alcohol and cigarettes  
Note: Round indicates survey waves of the RLMS. Round 5 corresponds to the year 1994 and 
round 14 is 2005. 
Source: Authors’ calculations from the RLMS 
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Figure 5: Changes in fat 1994-2005 (percentage change) 
Note: Round indicates survey waves of the RLMS. Round 5 corresponds to the year 1994 and 
round 14 is 2005. 
 
 

Figure 6: Changes in protein 1994-2005 (percentage change) 
Note: Round indicates survey waves of the RLMS. Round 5 corresponds to the year 1994 and 
round 14 is 2005. 
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Figure 7: Changes in food diversity 1994-2005 (percentage change) 
Note: Round indicates survey waves of the RLMS. Round 5 corresponds to the year 1994 and 
round 14 is 2005. 
 
 

Figure 8: Changes in alcohol 1994-2005 (percentage change) 
Note: Round indicates survey waves of the RLMS. Round 5 corresponds to the year 1994 and 
round 14 is 2005.  
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Figure 9: Changes in cigarettes 1994-2005 (percentage change) 
Note: Round indicates survey waves of the RLMS. Round 5 corresponds to the year 1994 and 
round 14 is 2005. 
 
 

Figure 10: Predicted demand of working and non-working consumer 
Note: Predicted demand compared at mean level of regional unemployment. 
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Table 1a: Summary statistics for full sample and by age cohorts 
Variable (definition) Unit Full sample Old cohort Young cohort 

Dependent variables  Mean SD Mean SD Mean SD 
Fat (% of daily calories)t [%] 31.45 9.66 29.86 9.46 32.33 9.65 
Protein (% of daily calories) [%] 12.71 3.46 12.65 3.46 12.75 3.46 
Food diversity (TBI=ln[BI/(1-BI)])1  0.83 1.38 0.83 1.38 0.83 1.38 
Lcigarettes (# of per day, ln(Cc+1))  2.67 0.57 2.67 0.58 2.67 0.57 
Lalchohol (grams per day, ln(CA+1))  2.14 1.26 1.92 1.29 2.22 1.24 
Explanatory variables 
Individual and household characteristics 
Age [years] 50.20 14.49 66.19 7.16 41.34 8.82 
Primary school (has primary education) [0/1] 0.39 0.49 0.64 0.48 0.24 0.43 
High school (has high school education) [0/1] 0.46 0.50 0.24 0.43 0.59 0.49 
University (has university education) [0/1] 0.15 0.36 0.12 0.33 0.17 0.38 
Work (is employed) [0/1] 0.54 0.50 0.27 0.37 0.74 0.44 
Old cohort (age is >50 in 1994) [0/1] 0.36 0.48     
Gender (male) [0/1] 0.36 0.48 0.30 0.46 0.39 0.49 
Married (married) [0/1] 0.72 0.45 0.59 0.49 0.79 0.40 
HH size (# members) [ln] 0.83 0.41 0.69 0.45 0.90 0.37 
HH income [ln] 8.31 0.86 8.01 0.87 8.48 0.82 
Garden (has household plot) [0/1] 0.34 0.48 0.35 0.48 0.34 0.47 
Regional characteristics 
Alcohol price (relative) [ln] 0.96 0.50 0.98 0.50 0.95 0.50 
Cigarettes price (relative) [ln] -0.36 0.12 -0.36 0.12 -0.36 0.12 
Fat price (relative) [ln] -0.53 0.70 -0.54 0.66 -0.53 0.72 
Protein price (relative) [ln] -0.28 0.64 -0.28 0.66 -0.28 0.63 
GRP per capita (real GRP) [ln] 10.40 0.37 10.38 0.37 10.40 0.37 
GRP growth (cumulative)  0.27 0.31 0.27 0.29 0.27 0.33 
Agriculture (Share in regional value added)  0.23 0.12 0.23 0.12 0.23 0.12 
Services (Share in regional value added)  0.11 0.05 0.11 0.05 0.11 0.05 
Manufacturing (Share in regional value added)  0.66 0.14 0.66 0.13 0.66 0.14 
Unemployment (regional, in percentage points)  0.10 0.04 0.10 0.04 0.10 0.04 
Rural (lives in rural area) [0/1] 0.44 0.50 0.44 0.50 0.44 0.50 
Notes: 1 TBI = Transformed Berry index 

Number of individuals in the sample is 2193 and the number of households is 1155. The 
average of (log of) cigarettes smoked is reported for 671 individuals that smoke at least in one 
of the years. The average of (log of) alcohol consumption is reported for 1749 individuals that 
drink at least in one of the years. The average of the Berry index is reported for 1155 
households. 
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Table 1b: Summary statistics by gender 
Variable (definition) Unit Full sample Men Women 

Dependent variables  Mean SD Mean SD Mean SD 
Fat (% of daily calories)t [%] 31.45 9.66 32.16 9.79 31.05 9.56 
Protein (% of daily calories) [%] 12.71 3.46 13.07 3.41 12.51 3.48 
Food diversity (TBI=ln[BI/(1-BI)])1  0.83 1.38 0.83 1.38 0.83 1.37 
Lcigarettes (# of per day, ln(Cc+1))  2.67 0.57 2.75 0.52 2.21 0.63 
Lalchohol (grams per day, ln(CA+1))  2.14 1.26 2.82 1.21 1.59 0.95 

Explanatory variables        
Individual and household characteristics 
Age  [years] 50.20 14.49 48.22 13.49 51.32 14.91 
Primary school (has primary education) [0/1] 0.39 0.49 0.40 0.49 0.38 0.48 
High school (has high school education) [0/1] 0.46 0.50 0.47 0.50 0.46 0.50 
University (has university education) [0/1] 0.15 0.36 0.13 0.34 0.16 0.37 
Work (is employed) [0/1] 0.54 0.50 0.60 0.49 0.50 0.50 
Old cohort (age is >50 in 1994) [0/1] 0.36 0.48 0.30 0.46 0.39 0.49 
Gender (male) [0/1] 0.36 0.48     
Married (married) [0/1] 0.72 0.45 0.89 0.32 0.63 0.48 
HH size (# members) [ln] 0.83 0.41 0.92 0.34 0.77 0.44 
HH income [ln] 8.31 0.86 8.44 0.83 8.24 0.88 
Garden (has household plot) [0/1] 0.34 0.48 0.38 0.48 0.33 0.47 
Regional characteristics 
Alcohol price (relative) [ln] 0.96 0.50 0.97 0.51 0.96 0.49 
Cigarettes price (relative) [ln] -0.36 0.12 -0.36 0.12 -0.36 0.12 
Fat price (relative) [ln] -0.53 0.70 -0.58 0.58 -0.51 0.68 
Protein price (relative) [ln] -0.28 0.64 -0.30 0.66 -0.27 0.63 
GRP per capita (real GRP) [ln] 10.40 0.37 10.38 0.37 10.41 0.37 
GRP growth (cumulative)  0.27 0.31 0.28 0.33 0.27 0.30 
Agriculture (Share in regional value added)  0.23 0.12 0.24 0.12 0.23 0.12 
Services (Share in regional value added)  0.11 0.05 0.11 0.05 0.11 0.05 
Manufacturing (Share in regional value added)  0.66 0.14 0.65 0.14 0.66 0.14 
Unemployment (regional, in percentage points)  0.10 0.04 0.10 0.04 0.10 0.04 
Rural (lives in rural area) [0/1] 0.44 0.50 0.48 0.50 0.42 0.49 
Notes: 1 TBI = Transformed Berry index 

Number of individuals in the sample is 2193 and the number of households is 1155. The 
average of (log of) cigarettes smoked is reported for 671 individuals that smoke at least in one 
of the years. The average of (log of) alcohol consumption is reported for 1749 individuals that 
drink at least in one of the years. The average of the Berry index is reported for 1155 
households. 

 
  



39 
 

 
Table 2: Estimates of fat demand in Russia, 1994-2005 
 Full sample Old cohort Young cohort 
Individual characteristics 
Share of fat in t-1 -0.29** -0.15 -0.38** 
Age 0.35 0.17 0.52 
Age_squared x 102 -0.41 -0.07 -0.63 
High_Education 0.69 0.88 0.20 
University  -1.16 -1.08 -1.48 
Work 0.41 0.64** 0.31 
OldCohort 1.23**   
Gender 0.37 0.27 0.44 
Married 0.83 1.22 0.70 
HHsize 0.49 1.35* -0.87 
HHincome 0.92** 1.02* 0.82*** 
Garden 1.27* 1.94* 0.71** 
Regional characteristics 
Relative price of fat -0.27*** -0.70** -0.18** 
GRP per capita 0.65 1.05 0.46 
GRP growth -0.75* 1.36 -1.69** 
Agriculture 1.71** 1.95* 1.64** 
Services 0.22 1.92* 0.03 
Unemployment 3.81 2.75 4.03 
Work*Unemployment -1.31* 2.16* -2.94** 
Rural -1.86*** -1.40 -2.04*** 
N/Individuals 13883/2194 5544/742 8339/1452 
AR(1) test -18.90*** -17.56*** -17.78*** 
AR(2) test 1.46 0.69 0.82 
Hansen test 0.20 (120) 0.15 (119) 0.19 (119) 
Difference (Hansen) test 0.90 (29) 0.55 (28) 0.89 (28) 
Notes:  Samples used are weighted for attrition. *, **, *** denote statistical significance at the 10, 5 

and 1 percent level, respectively. Year dummies and controls for federal regions included but 
not reported to save space. Default categories for dummy sets are: primary education, 
unemployed, female, unmarried, without access to garden plot, urban. For AR(.) tests z-
statistics is reported; reference category for regional sector composition is manufacturing. For 
Hansen test and Difference (Hansen) test reported is Prob > Chi-square; next in parenthesis 
the number of moment conditions is reported. 
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Table 3: Estimates of protein demand in Russia, 1994 – 2005 
 Full sample Old cohort Young cohort 
Individual characteristics 
Share of protein in t-1 0.23 0.24 0.22 
Age 0.14 0.23 0.13 
Age_squared x 102 -0.15 -0.13 -0.15 
High_Education 0.28 0.75* 0.09 
University  1.98** 2.08** 1.51** 
Work 0.73* 0.53 1.06** 
OldCohort 0.82**   
Gender 0.47* 0.93** 0.36** 
Married 0.67 0.95 0.80 
HHsize -0.37 -0.72 -0.26 
HHincome 0.43*** 0.40*** 0.46*** 
Garden 0.15 0.75* -0.57* 
Regional characteristics 
Relative price of protein -0.15*** -0.16** -0.15** 
GRP per capita 0.53** 0.91*** 0.39* 
GRP growth -0.58** -0.83** -0.51* 
Agriculture 2.00*** 2.40** 1.69** 
Services -2.84*** -1.82* -3.51*** 
Unemployment -2.11*** -2.21*** -1.84* 
Work*Unemployment 1.74 1.48 1.96 
Rural 0.27 0.37 0.20 
N/Individuals 13883/2194 5544/742 8339/1452 
AR(1) test -15.67*** -14.26*** -16.99*** 
AR(2) test 1.10 -0.29 1.17 
Hansen test 0.16 (120) 0.15 (119) 0.13 (119) 
Difference (Hansen) test 0.42 (29) 0.72 (28) 0.24 (28) 
Notes:  Samples used are weighted for attrition. *, **, *** denote statistical significance at the 10, 5 and 

1 percent level, respectively. Year dummies and controls for federal regions included but not 
reported to save space. Default categories for dummy sets are: primary education, 
unemployed, female, unmarried, without access to garden plot, urban. For AR(.) tests z-
statistics is reported; reference category for regional sector composition is manufacturing. For 
Hansen test and Difference (Hansen) test reported is Prob > Chi-square; next in parenthesis 
the number of moment conditions is reported. 
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Table 4: Estimates of demand for food diversity in Russia, 1994-2005 
 Full sample Old cohort Young cohort 
Household characteristics 
Diet diversity in t-1 0.21*** 0.23*** 0.20*** 
Age 0.07 0.26* -0.18* 
Age_squared x 102 -0.07 -0.23** 0.23* 
High_Education 0.05 0.07 0.05 
University  0.14 0.23 0.09 
Work -0.14 0.24 -0.32** 
OldCohort 0.25**   
Gender -0.09 -0.20* -0.03 
Married 0.23 0.33 0.21 
HHsize 0.16* 0.10 0.25** 
HHincome 0.11*** 0.09** 0.15*** 
Garden 0.16* 0.27** 0.09 
Regional characteristics 
Relative price of fat 0.04** 0.05* 0.04** 
Relative price of protein -0.02 -0.03 -0.01 
Relative price of alcohol -0.07** -0.07* -0.08*** 
Relative price of cigarettes -0.49*** -0.36** -0.51*** 
GRP per capita 0.17** 0.19* 0.16** 
GRP growth 0.04 0.06 0.03 
Agriculture -1.14*** -1.26*** -1.09*** 
Services 0.53** 0.73** 0.09 
Unemployment -1.33** -1.27** -1.12*** 
Work*Unemployment 0.82* 1.14* 0.46 
Rural -0.41*** -0.43*** -0.37*** 
N/Households 8171/1155 3262/445 4909/710 
AR(1) test -5.83*** -3.74*** -4.62*** 
AR(2) test 1.44 1.17 0.44 
Hansen test 0.14 (120) 0.68 (117) 0.25 (117) 
Difference (Hansen) test 0.96 (29) 1.00 (28) 0.80 (28) 
Notes:  Samples used are weighted for attrition. *, **, *** denote statistical significance at the 10, 5 

and 1 percent level, respectively. Year dummies and controls for federal regions included but 
not reported to save space. Default categories for dummy sets are: primary education, 
unemployed, female, unmarried, without access to garden plot, urban.  For AR(.) tests z-
statistics is reported. For Hansen test and Difference (Hansen) test reported is Prob > Chi-
square; next in parenthesis the number of moment conditions is reported. 
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Table 5: Estimates of alcohol demand in Russia, 1994 - 2005 
 Full sample Old cohort Young cohort Men Women 
Individual characteristics   
Consumption in t-1 0.64*** 0.69*** 0.59*** 0.80*** 0.38*** 
Age -0.09 0.13 -0.21** 0.11  -0.17** 
Age_squared x 102 0.08 -0.13 0.19** -0.07 0.15 
High_Education -0.25** -0.33* -0.29** -0.13 -0.37** 
University  -1.27*** -1.09*** -1.39*** -1.20** -1.37** 
Work -0.21 -0.23 -0.19 -0.10 -0.41* 
OldCohort -0.33**   0.29** -0.82** 
Gender 1.16*** 1.39*** 1.01***   
Married -0.67* -0.62 -0.72* -0.50* -0.81*** 
HHsize -0.22* -0.16 -0.76*** -0.80** -0.06 
HHincome 0.16*** 0.29*** 0.08* 0.18*** 0.14*** 
Garden -0.15 -0.54*** -0.04 -0.18 -0.13 
Regional characteristics   
Relative price of alcohol -0.10*** -0.12** -0.10*** -0.18*** -0.07** 
GRP per capita -0.15 -0.27 -0.07 -0.21 -0.12 
GRP growth -0.18* -0.20* -0.08 -0.28* -0.07 
Agriculture -1.36*** -1.57** -1.24*** -1.10** -1.57*** 
Services 1.56** 1.79*** 1.45** 1.88* 1.18*** 
Unemployment 1.51 1.97** 1.36 1.92 1.22* 
Work*unemployment -1.59 -1.67 -1.26 -1.80 -1.42 
Rural -0.27* 0.14 -0.32** -0.23 -0.29* 
N/Individuals 7196/1749 2061/508 5135/1241 4261/999 2935/750 
AR(1) test -16.42***  -7.26*** -11.70*** -12.49*** -13.86*** 
AR(2) test 1.49 1.01 1.41 1.32 0.81 
Hansen test 0.66 (125) 0.28 (123) 0.38 (123) 0.29 (123) 0.43 (123) 
Difference (Hansen) test 0.47 (29) 0.98 (28) 0.74 (28) 0.55 (27) 0.30 (27) 

Notes:  Samples used are weighted for attrition. *, **, *** denote statistical significance at the 10, 5 
and 1 percent level, respectively. Year dummies and controls for federal regions are included 
but not reported. Reference categories for dummy sets are: primary education, unemployed, 
female, unmarried, no access to garden plot, urban; reference category for regional sector 
composition is manufacturing. For AR(.) tests z-statistics is reported. For Hansen test and 
Difference (Hansen) test reported is Prob > Chi-square; next in parenthesis the number of 
moment conditions is reported.  
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Table 6: Estimates of cigarettes demand in Russia, 1994 - 2005 
 Full sample Old cohort Young 

cohort 
Men Women 

Individual characteristics   
Consumption in t-1 0.67*** 0.82*** 0.42*** 0.80*** 0.45*** 
Age 0.03 0.08 0.03 0.03 0.05 
Age_squared x102 -0.12 -0.07 -0.14 -0.04 -0.20 
High_Education -0.17** -0.28** -0.04 -0.09 -0.39** 
University  -0.46*** -0.90*** -0.23*** -0.42** -048** 
Work -0.24* -0.43*** -0.17 -0.05 -0.56*** 
OldCohort -0.31***   -0.13** -0.78*** 
Gender 0.59** 0.36* 0.67**   
Married -0.18* -0.21 -0.15 -0.11 -0.34*** 
HHsize -0.22* -0.04 -0.43* -0.15 -0.30** 
HHincome 0.10* 0.16** 0.05 0.13* 0.09*** 
Garden -0.13* -0.22* 0.02 -0.17* -0.07*** 
Regional characteristics   
Relative price of cigarettes -0.16** -0.22** -0.13*** -0.12** -0.17** 
GRP per capita 0.16* 0.04 0.22** 0.04 0.31** 
GRP growth 0.08 -0.07 0.17** -0.05 0.23** 
Agriculture -0.55** -0.19* -0.62** -0.40** -0.75 
Services 0.35 0.28 0.46 0.17 0.84 
Unemployment 1.14 1.47 0.98 1.81** 0.78 
Work*unemployment -1.57** -2.41** -1.07* -1.62 -1.43** 
Rural -0.09 -0.12 -0.04 -0.04 -0.23* 
N/Individuals 3153/671 639/114 2514/557 2517/527 636/144 
AR(1) test -9.46*** -5.10*** -8.67*** -9.82*** -5.82*** 
AR(2) test 1.40 1.28 0.95 1.11 1.30 
Hansen test  0.26 (125) 0.99 (123) 0.19 (123) 0.19(123) 0.72(123) 
Difference (Hansen) test 0.70  (29) 0.73 (28) 0.66 (28) 0.48 (27) 0.98 (27) 

Notes:  Samples used are weighted for attrition. *, **, *** denote statistical significance at the 10, 5 
and 1 percent level, respectively. Year dummies and controls for federal regions are included 
but not reported. Reference categories for dummy sets are: primary education, unemployed, 
female, unmarried, no access to garden plot, urban; reference category for regional sector 
composition is manufacturing. For AR(.) tests z-statistics is reported. For Hansen test and 
Difference (Hansen) test reported is Prob > Chi-square; next in parenthesis the number of 
moment conditions is reported. 
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Appendix 
Table A5: Summary of Wald tests of joint equality 
Dependent variable Fat Protein Food 

diversity 
Alcohol Cigarettes 

Reference subsample Young Young Young Young Female Young Female 
Wald Statistic 33.54 24.66  32.54  28.28  25.53  32.52  30.65  
d.f. 18 18 21 18 18 18 18 
p-value 0.01. 0.12 0.05 0.06 0.11 0.03 0.03 
Note:  H0: Estimated coefficients are jointly equal. 
 


