
Charles University in Prague 

Faculty of Social Sciences 

Institute of Economic Studies 

 

 

DISSERTATION 

Microeconomic Analysis for Evidence-Based Policy 

 

 

 

 

Author: Petr Janský, M.Sc. 

Supervisor: PhDr. Michal Bauer, Ph.D. 

Academic Year: 2013/2014 



Introduction  2 

 

Acknowledgements 

During my graduate studies I have benefited from collaboration with and comments from 

many of my colleagues, great economists. I would especially like to express my gratitude to 

my supervisor, Michal Bauer, and to the reviewers, Richard Blundell, Kamil Galuščák and 

Ondřej Schneider, who reviewed the dissertation for pre-defence. 

In addition to my supervisor and opponents, the chapters in this dissertation have greatly 

benefited from feedback from and discussions with various economists, at various points in 

time. I am grateful to Libor Dušek, who provided many insightful and constructive comments 

in particular on the first and second chapter. I am thankful to Richard Blundell for interesting 

discussions about my research and also for repeatedly inviting me to the Institute for Fiscal 

Studies, and to a number of his colleagues, especially David Phillips, who helped me with the 

estimation of the model in the first chapter. 

The preliminary version of the first chapter was presented in seminars at the Ministry of 

Finance of the Czech Republic, at the Economics and Law in Banking and Finance seminar at 

the Institute of Economic Studies and at the CEFRES doctoral seminar, and I would like to 

thank all the participants at all those seminars for their enriching discussion. Furthermore, 

discussions about the first chapter with Kamil Dybczak, Cormac O'Dea and Peter Levell were 

greatly appreciated. 

I would like to thank Pavel Hait, the co-author of the third chapter of this dissertation, for his 

very fruitful cooperation. For an earlier version of this chapter we received helpful comments 

from Alec Chrystal, Kamil Galuščák, Petr Mazouch, Daniel Münich and Filip Pertold. 

Thanks are also due to the Czech Statistical Office and the CERGE-EI for providing the data 

used in this dissertation. The usual disclaimer applies: any possible errors in this text are my 

responsibility. 



Introduction  3 

 

During the last four years I have benefited from funding from the Grant Agency of the 

Charles University (GAUK grants nos. 1610 and 387611), the Technology Agency of the 

Czech Republic (TAČR grants nos. TD010033, TD010136 and TD010137), the Grant 

Agency of the Czech Republic (GAČR grants nos. 403/10/1235 and 402/09/H045), as well as 

support from the Royal Economic Society, the 2010-2011 Jan Hus Fellowship, and the 2013 

CEFRES Fellowship. I have also benefited from institutional support from both the Institute 

of Economic Studies and the CERGE-EI, and from three research visits to the Institute for 

Fiscal Studies in London. This support is deeply appreciated. 

Last but not least, it would be impossible for me to follow the research path without the 

support, love, patience and understanding of my wife and family.  

 

 

 

 

 

 

 

 

Bibliographic Record 

Petr Janský: Microeconomic Analysis for Evidence-Based Policy. Ph.D. dissertation. Charles 

University in Prague, Faculty of Social Sciences, Institute of Economic Studies. October 

2013, pages 119. Advisor: PhDr. Michal Bauer, Ph.D.  



Introduction  4 

 

Abstract 

This dissertation thesis is focused on the microeconomic analysis of public policy in the 

Czech Republic. It consists of three parts, the first two parts deal with the analysis of tax 

policy; the third part of this thesis is focused on inflation differentials. 

The first chapter deals with the analysis of value added tax. The rates of value added tax 

(VAT) have recently changed in the Czech Republic, and I simulate the impact of these 

reforms. They are an example of changes in indirect taxes that change the prices of goods and 

services, to which households can respond by adjusting their expenditures. I first estimate the 

behavioural response of consumers to price changes in the Czech Republic by applying a 

consumer demand model of the quadratic almost ideal system (QUAIDS) on the basis of the 

Czech Statistical Office household expenditure and price data for the period from 2001 to 

2011. I derive estimates of own- and cross-price and income elasticities for individual 

households. I then use these elasticities to estimate the impact of the changes in VAT rates 

that were proposed or implemented between 2011 and 2013, on households’ quantity 

demanded and government revenues. One of the main findings is that the estimated increases 

in government revenues that take the consumer responses into account are more than a quarter 

lower than the estimates that use the static simulation. 

The second chapter deals with the analysis of excise duties. Excise duties are an important 

source of government revenue and their rates change relatively often in the Czech Republic. 

Reforms of excise duties change the prices of goods, a change to which households respond 

by adjusting their expenditures. I use detailed Czech Statistical Office data and estimates of 

own- and cross-price and income elasticities for individual households to create a 

microeconomic simulation model that enables me to simulate the impact of changes in excise 

duties on households’ demands. I show the distributional impact of current excise duties and 
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then I simulate the impact of hypothetical increases of 10 per cent in each of them. I further 

simulate impact of certain approved or proposed changes in excise duties including the 

unsuccessful 2012 proposal to introduce an excise duty on wine. 

The third chapter deals with the analysis of inflation differentials. Households differ in their 

spending patterns and there are differences in the price growths of various goods and services. 

Therefore different households experience different inflation rates. These differences seem to 

have been significant in the Czech Republic during the period 1995-2010. Only around 60% 

of households experienced a real inflation rate that was closely similar to the national average 

inflation rate. Furthermore, the higher the magnitude of average inflation rate over time, the 

lower the percentage of households whose real inflation rate was similar to that average. The 

main determiners of inflation were expenditure for housing and energy and, especially for 

low-income households and pensioners, expenditure on food and non-alcoholic drinks. In 

most years, pensioners and low-income households faced significantly higher inflation rates 

than the average rate for the whole population.  
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1 Introduction 

The purpose of this introductory chapter is threefold: to introduce the three chapters that 

comprise my dissertation, to explain their relationship to my other research, and to present the 

chapters as contributions to the microeconomic analytical evidence base for public policy 

making in the Czech Republic. 

The first paper estimates a consumer demand system of the quadratic almost ideal (QUAIDS) 

form on the basis of household expenditure and price data from the Czech Statistical Office. I 

derive estimates of own- and cross-price and income elasticities for individual households. I 

then use these elasticities to simulate the impact of the changes in value added tax (VAT) 

rates that were proposed or implemented between 2011 and 2013, on households’ quantity 

demanded and government revenues. 

The second paper follows on from the first paper, in that it uses its QUAIDS estimates to 

simulate the impact of changes in excise duties on households in the Czech Republic. I focus 

on distributional aspects of excise duties. I simulate the impact of a hypothetical increase in 

each of the main excise duties by 10 percentage points. I further simulate impact of certain 

approved or proposed changes in excise duties including the unsuccessful 2012 proposal to 

introduce an excise duty of 10 Czech crowns per litre for wine. 

The third paper compares the different inflation rates experienced by different households. 

Together with the co-author of this paper, Pavel Hait, I find that in most years, pensioners and 

low-income households actually faced significantly higher inflation rates than the average 

inflation rates for the whole population. We also identify the main determiners of inflation as 

expenditure on housing and energy and, particularly for low-income households and 

pensioners, expenditure on food and non-alcoholic drinks. 
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The three chapters share a number of characteristics. They are all motivated by public policy 

questions, and each of them provides policy recommendations. They all deal with Czech 

household consumption in one way or another. They all employ detailed individual-level data, 

most notably the Household Budget Survey and price information from the Czech Statistical 

Office, that have limitations that sometimes limit the extent and quality of feasible analysis. 

Although they are mainly empirical contributions that aim to apply the state-of-the-art 

methods to the Czech Republic data and in this country’s policy context, they are either 

rooted in microeconomic theory, or build upon previous theoretical work. 

So far, three of my co-authored articles have been published in economics journals that are 

indexed in the Web of Science’s Social Sciences Citation Index. The three articles are (Dušek 

& Janský 2012a), (Chvalkovská et al. 2012) and (Dušek & Janský 2012b). Apart from these I 

have written or co-written a few other academic papers during my four years of graduate 

studies that are at various stages of publication, as well as a number of policy papers. Most of 

the research papers share at least some of the common characteristics of the papers presented 

here. For example, most of them discuss the microeconomic analysis of individual-level data. 

The individuals in question were very often Czech households (Dušek & Janský 2012a) or 

Czech individuals (Janský & Kalíšková 2012), but have also included Ghanaian cocoa 

farmers (Zeitlin et al. 2010), companies (Brzobohatý & Janský 2010) and individual contracts, 

specifically public procurement contracts in (Chvalkovská et al. 2012). A number of my 

articles were motivated by tax policy, most often by indirect tax policy in combination with 

social policy (Janský & Kalíšková 2012) or direct tax policy ((Dušek & Janský 2012b), 

(Dušek & Janský 2012c)). Similarly to the third paper in this dissertation, some papers have 

focused on the study of heterogeneous impact on individuals such as (Zeitlin et al. 2010) or 

(Dušek & Janský 2012a). 
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The first paper is a natural extension of my co-authored previously published articles, (Dušek 

& Janský 2012b) and (Dušek & Janský 2012c), in that it answers similar questions using a 

different method that takes behavioural response rigorously into account. Its earlier version 

was published as the Institute for Fiscal Studies Working Paper, (Janský 2013). I submitted it 

to the Czech Journal of Economics and Finance. The second paper has not been published in 

any form yet. In a way, this second paper is in fact a third paper, in the sense that in contrast 

to the other two papers, this one best qualifies as work in progress. My current intention is to 

submit it to the Czech Journal of Economics and Finance or Prague Economic Papers, and 

potentially to extend the article’s discussion of excise duties on wine and submit it, for 

example, to the Journal of Wine Economics. The third paper is forthcoming in the CERGE-EI 

Working Paper Series. The co-author, Pavel Hait, and I are planning to submit it to the 

Review of Income and Wealth as the first and preferred journal, since it is a well-established 

economics journal that has previously published similar articles on inflation differentials. 

Through this dissertation and other research I aim to expand microeconomic evidence base on 

which public policy decisions are made in the Czech Republic. The evidence base for fiscal 

and other policies that I aim to expand is arguably quite limited, neither very large nor robust. 

This holds in comparison with both other countries such as the United Kingdom and some 

other policy areas in the Czech Republic such as monetary policy, where economists at the 

Czech National Bank as well as at universities (researchers such as Roman Horváth at the 

Institute for Economic Studies) develop and apply the state of the art methods for policy 

purposes. 

The research presented in this dissertation most importantly advances the policy-relevant 

applied research in the Czech Republic. To the best of my knowledge, this dissertation 

presents the results of only the second QUAIDS model elaborated for the Czech Republic and 

the first QUAIDS model estimated for the analysis of tax policy in the Czech Republic. 
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Meanwhile the third article analyses the heterogeneity of household-specific inflation rates in 

the Czech Republic for the first time. The papers presented here therefore contribute to the 

study of household behaviour and are at the same time answers to policy-relevant questions in 

the Czech Republic. 

The results of this research are examples of analyses that should be used to inform public 

policy decisions. The policy examples used, as well as the most immediate motivations for all 

three papers in this dissertation, were drawn from recent years’ experiences in the Czech 

Republic: value added tax, excise duties and inflation indexation. 

VAT was one of the most discussed economic policy issues of the past three years in the 

Czech Republic and VAT rates changed quite rapidly. The reduced and standard VAT rates 

were, respectively, 10% and 20% in 2011. Then in 2012, the rates were amended to 14% and 

20%, and these were both increased by one percentage point to 15% and 21% in 2013. 

Furthermore, there was another proposal, initially legislated and then repealed during late 

2012, that in 2013 the two rates would be unified at 17.5%.  

Changes in excise duties have also been discussed a number of times recently. For example, a 

proposal was made to introduce excise duty for still wine in 2012 (and it was arguably one of 

the most frequent economic policy topics being discussed at least, as anecdotal evidence 

suggests, in the wine cellars of the country’s wine-making regions).  

Although the official inflation rate was not far from the official target of 2% over the last few 

years, inflation was still present in public policy debate, for example relating to the indexation 

of pensions. To be indexed for inflation, pensions, and some other social policies, are often 

linked with the official rate of inflation; that, however, very often differs from the inflation 

really experienced by individual households. The indexation of Czech pensions was changed 

in 2012 and there will be further changes to come, if only due to the temporary status of the 
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current laws, which are valid only until 2015. The current law indexes the pensions according 

to the sum of one third of the growth rate of nominal wages and one third of the growth rate 

of inflation rate. Most importantly from the point of view of the third chapter, the current law 

only takes into account the official rate of inflation for the whole of the Czech Republic, and 

not any pensioner-specific rate. I aim to shed more light on these three groups of questions, as 

well as a number of other policy questions, both in the following chapters and in my research 

more generally. 
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Consumer Demand System Estimation 

and Value Added Tax Reforms in the 

Czech Republic 

1 Introduction 

Value added tax (VAT) is one of the most important taxes in the Czech Republic, as well as in 

the rest of the developed world. The impact of VAT changes depends on the microeconomic 

behaviour of the consumers and my objective here is to shed more light on the behavioural 

responses of Czech consumers to tax rate changes.  

A rigorous analysis of impact is particularly pertinent in the Czech Republic since the value 

added tax rates have recently gone through important changes. They were, respectively, 10% 

and 20% in 2011, 14% and 20% in 2012, and – after a last-minute change from the previously 

approved unification of rates at 17.5% - a one percentage point increase in both rates to 15% 

and 21% in 2013.  

The existing impact evaluations of these VAT reforms have, at best, made use of 

microeconomic data and first order approximations such as (Dušek & Janský 2012a) and 

(Dušek & Janský 2012b). However, these studies used a static micro-simulation with no 

behavioural response and did not properly account for the potential for consumers to 

substitute goods as relative prices change (Banks et al. 1996). In the case of VAT rate 

increases, this might cause over-estimation of the effects of VAT rate increases on 

government revenues.  
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For a more rigorous analysis it is useful to have detailed knowledge of consumers’ individual 

preferences about which, however, information is not readily available. So as a first step, this 

paper derives second order approximations which do not display systematic biases as shown 

in (Banks et al. 1996), but which, in contrast to first order approximations, require knowledge 

of the elasticities. Specifically, I estimate the Quadratic Almost Ideal Demand System 

(QUAIDS) as developed by (Banks et al. 1997).  

The QUAIDS model was previously estimated for the Czech Republic by (Dybczak et al. 

2010) to derive elasticities and analyse the impact of regulated price changes on consumer 

demand. The QUAIDS model has also been applied in the analysis of VAT reforms in the UK 

by (Crawford et al. 2010) or Mexico by (Abramovsky et al. 2012). Therefore, to the best of 

my knowledge, this is the second QUAIDS model for the Czech Republic, and the first 

QUAIDS model built specifically for the analysis of tax policy in the Czech Republic. 

The model employs household expenditure and demographic data from the Household Budget 

Survey (HBS) and price data from the Consumer Price Index (CPI), both from the Czech 

Statistical Office (CZSO). This demand system differs from the existing models for the Czech 

Republic in terms of the consumer price information used. Regarding prices, I rely solely on 

the CPI, rather than on the HBS or on a combination of the two. The exclusive use of official 

figures on prices in CPI, instead of on unit values derived from expenditures and quantities 

recorded in the HBS, lowers the risk that any observed price variation may in reality reflect a 

variation in quality. 

I have chosen to classify expenditure in order that it reflects not only functional groupings 

(e.g. food, clothes) but also identifies goods and services that incur different rates of VAT. I 

thus apply an approach similar to (Abramovsky et al. 2012), who pioneered the use of 

QUAIDS to analyse the impacts of VAT changes. The estimated price and income elasticities 
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appear plausible in magnitude and sign. For instance, food is found to be a necessity while 

eating out is found to be a luxury. Strong luxuries include transport and recreation and 

household goods. This categorization and these estimates of elasticities, together with a 

simple microeconomic simulator, enable me to estimate how consumers respond to changes in 

VAT rates and the implications for consumers’ spending patterns, quantity demanded and 

government tax revenues.  

I then use this model to simulate the recent VAT reforms. In line with (Banks et al. 1996) and 

similarly to previous research by (Crawford et al. 2010) or (Abramovsky et al. 2012), I find 

that for the Czech Republic too, allowing for behavioural response makes a difference to 

estimates of the tax revenues, which are lower in comparison to the estimates produced by a 

first order approximation holding behaviour fixed, specifically the static micro-simulation 

model that did not allow for any behavioural response and held the quantity of purchases 

fixed (nominal rise or fall of expenditures in line with the rise of fall in VAT rates). 

The layout of the paper is as follows. Section 2 provides a brief literature review. In section 3, 

I discuss methodology including the theoretical consumer demand model. In the Appendix I 

show the derivation of the formulae for the estimation of elasticities. In section 3 I further 

describe the data and explain the simulation of the model. Section 4 presents the results 

especially in the form of the estimated elasticities. Section 5 discusses the application of the 

model’s results to the evaluation of recent changes in VAT rates. It also shows the impact of 

these on households and government revenues. Section 6 provides a conclusion. 
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2 Literature review 

The literature on consumer demand and VAT is quite large and I will therefore focus on only 

three areas. First, I briefly introduce the most important contributions to demand system 

estimation. Second, I discuss existing articles that estimate demand systems for the Czech 

Republic. Third, I provide an overview of the literature on the impacts of VAT in the Czech 

Republic. 

(Stone 1954) first pioneered the estimation of a demand system based on consumer 

preferences theory; specifically, he estimated linear expenditure systems as developed by 

(Klein & Rubin 1947). A number of improvements have been elaborated and proposed over 

the decades. One demand system that is often estimated nowadays is the Almost Ideal 

Demand System (AIDS) developed by (Deaton & Muellbauer 1980). The Quadratic Almost 

Ideal Demand System (QUAIDS), developed by (Banks et al. 1997), is essentially a version 

of AIDS that allows Engel curves to be quadratic. Furthermore, (Poi 2002) and (Poi 2008) are 

useful introductions to estimating QUAIDS using the STATA software, as I do here. Recent 

applications of the QUAIDS model similar to this paper are (Crawford et al. 2010), who 

present estimates of impact of a hypothetical unification of VAT rates in the UK and also 

discuss the implications of VAT for labour market participation based on UK data, and 

(Abramovsky et al. 2012), who evaluate Mexican tax reform. 

Second, demand systems have recently been estimated for the Czech Republic most notably 

in two research papers. Using the AIDS in a modification by (Edgerton 1996), (Janda et al. 

2010) estimated elasticities focusing on alcoholic beverages and found, for example, a very 

low own-price elasticity of demand for beer. (Dybczak et al. 2010) were the first to estimate 

the QUAIDS for the Czech Republic, and divide expenditure into eight categories - food, 

clothing, energy, house, health, transport, education and other - that do not, however, align 
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with VAT rates (as do the categories used in this paper). They estimated own- and cross-price 

and income elasticities and used them to analyse the impact of changes in regulated prices on 

consumer demand. In addition, a number of studies such as (Dubovicka et al. 1997) or (Janda 

et al. 2000) have focused on estimating Czech food demand elasticities using flexible function 

forms, to which both AIDS and QUAIDS also belong. Last, but not least, (Crawford et al. 

2004) developed a new method for the estimation of price reactions, and applied it to the 

Czech data. By estimating the QUAIDS model with the most recent data and for the purposes 

of indirect tax policy analysis, I contribute to the existing literature on demand system 

estimation in the Czech Republic, most notably (Dybczak et al. 2010). 

Third, by way of a short overview of VAT in the Czech Republic and related literature: the 

Czech Republic introduced VAT in 1993, and it applies to most household expenditures at 

one of its two rates. In recent years these rates have been, respectively, 10% and 20% in 2011, 

14% and 20% in 2012, and in 2013 – after a last-minute change from the previously approved 

unification of rates at 17.5% - the government increased both its reduced and standard rates 

by one percentage point to 15 % and 21 %, respectively. VAT and its changes in the Czech 

Republic have been studied by (Schneider 2004), who analysed the tax burden of households 

and found VAT to be relatively regressive, and more recently by (Klazar et al. 2006), who use 

a micro simulation model to estimate incidence of taxes, but without the use of elasticities, 

and by (Klazar et al. 2007), who focused on the impact of EU-accession related harmonisation 

of VAT rates. (Klazar & Slintáková 2010) studied VAT in the Czech Republic and its impact 

on households, and found VAT to be regressive when annual income is analysed, although 

their lifetime income analysis indicated that VAT is progressive.  

Most recently (Dušek & Janský 2012a) and (Dušek & Janský 2012b) used a simple static 

micro-simulator – without using a demand system and accounting for behavioural response to 
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VAT changes as I do in this paper – to provide the first independent estimates of the impact of 

the recently proposed VAT rates changes in the Czech Republic on the living standards of 

households as well as on the government’s tax revenues. One objective of this paper is to 

compare the results of analysis of these VAT reforms according to whether behavioural 

change is taken into account or not. By accounting for behavioural response in tax policy 

analysis and showing the differences in the result when compared with static micro-

simulation methodology that holds fixed the quantity of goods and services purchased, I 

contribute to the existing literature on simulation of VAT reforms in the Czech Republic 

(Dušek & Janský 2012a) and (Dušek & Janský 2012b). 

3 Methodology 

I estimate the demand system according to the Quadratic Almost Ideal Demand System 

(QUAIDS) form developed in (Banks et al. 1997) and I further use this for indirect tax policy 

analysis, as proposed by (Banks et al. 1996) and applied in (Crawford et al. 2010) or 

(Abramovsky et al. 2012). The QUAIDS model allows me to take consumers’ substitution 

responses into account when relative prices change due to VAT reforms, and is the first such 

model built in the Czech Republic specifically for the analysis of tax policy.  

3.1 QUAIDS 

The model is based on an indirect utility function from which the shares of expenditure on 

various goods and services categories are derived, and these are then updated with 

demographic characteristics. Similarly to the only QUAIDS previously estimated for the 

Czech Republic by (Dybczak et al. 2010), demand depends not only on prices and incomes, 

but also on other household characteristics such as the size of the household or the 

employment status or age of the household’s head. It is estimated by seemingly unrelated 
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regression equations with parameter restrictions such that the estimated demand system 

satisfies the conditions of adding-up, homogeneity, symmetry and negativity (negative 

semidefiniteness).
1
 

The QUAIDS model is a generalization of Almost Ideal Demand System (AIDS) model that 

allows for quadratic Engel curves. The QUAIDS can therefore allow a good to be a luxury at 

one level of income and a necessity at another, a property that (Banks et al. 1997) found to be 

of empirical relevance for the UK and they also showed that it is sufficient for the nonlinear 

term to be a quadratic in log income.
2
 This was documented for the Czech Republic by 

(Dybczak et al. 2010). 

Here I briefly introduce the QUAIDS model, essentially as developed and presented by 

(Banks et al. 1997), but I do so in a more complete way, including the derivation of the 

elasticities, in the Appendix. The QUAIDS model is based on the following indirect utility
3
: 

    {[
          

    
]
  

     }

  

 

Where x is total expenditure, p stands for prices,     ,     , and      are defined as: 

          ∑        

 

 
 

 
∑∑               

  

 

     ∏  
  

 

   

 

                                                 
1
 The model does not allow for positive or negative externalities from expenditure on certain goods and this 

assumption of no externalities is a limitation on the usefulness of QUAIDS when looking at the effects of excise 

duties on goods with negative externalities such as fuel or tobacco. 
2
 Some studies identified the importance of further terms in income for some, but not all, expenditure share 

equations before (Banks et al. 1997), see for example (Atkinson et al. 1990) or (Blundell et al. 1993) and also 

(Banks et al. 1997) for further discussion and references.  
3
 The same indirect utility function defines the AIDS model, but with the     term set to zero. 
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where i=1,..., n denotes a good,        is the translog price aggregator function, and      is 

defined as the simple Cobb-Douglas price aggregator. 

Applying Roy’s identity to the equation for       , I have the following equations for   , the 

share of expenditure on good i in total expenditure for each household: 

      ∑         
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)  

  

    
(  

 

    
)
 

                

These equations are the subject of the estimation by seemingly unrelated regression equations. 

3.2 Data 

To estimate the QUAIDS model I employ the best available data for the Czech Republic in 

the form of two datasets from the Czech Statistical Office (CZSO). The Household Budget 

Survey (HBS) is a representative sample collected on a yearly basis of around 3000 Czech 

households.
4
 For each of them, the HBS contains information on how much they spend on 

various goods and services (around 250 expenditure items), who they are (around 60 

demographic variables) and how they earn their income (around 30 income items).
5
 The HBS 

                                                 
4
 The CZSO gathered the HBS data in such a way that only the data for the period 2006-2011 can be considered, 

after applying the supplied weights, to be representative of for the overall Czech population, however as some 

preliminary robustness checks did not find significant differences between the two periods and since (Dybczak et 

al. 2010) showed the same, I conclude that there is no significant risk in using the data for the longer period for 

the purpose of estimating a demand system. Still, some concerns remain and although treatment of the potential 

problems of this nature is largely beyond the scope of this paper, let me briefly review them. The CZSO was 

criticized for failing to provide the full HBS dataset to European Union representatives (Eurostat 2009). 

Furthermore, as (Crawford & Smith 2002) discuss, systematic over- or under-reporting of expenditures can 

occur in this type of data collection, due to forgetfulness (e.g., consumption outside the home), active 

concealment (e.g., receipt from a beauty studio), and guilt (e.g., cigarettes). This kind of problems is also 

discussed in (Svátková 2006) and (Klazar et al. 2006) 
5
 One of the problems mentioned by (Crawford & Smith 2002) that may occur in the Czech HBS is that, since 

some expenditures are recorded monthly, large and infrequent purchases may be underestimated. This is one of 

the reasons why I exclude housing from the expenditure data, both purchase and rent (the corresponding HBS 

codes in the 2011 data are 4010, 4080, 5440, 5550), with a further reason being that the relatively high and 
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has been applied to the estimation of demand systems by both (Janda et al. 2010) and 

(Dybczak et al. 2010) and it was also used by (Crawford et al. 2004).
6
 In terms of the years, 

there is a trade-off between the amount of data and its quality and consistency; I solve this by 

using 11 years. I employ data for the period between 2001 and 2011 and therefore I have data 

from around 33000 households in total and I assume this to be a representative sample for the 

Czech Republic. 

I use CZSO price data, gathered for the purpose of the Consumer Price Index (CPI), that is 

classified into around 150 categories according to the classification of individual consumption 

by purpose (COICOP).
7
 The price information is available for the Czech Republic as a whole, 

and also separately for the capital city of Prague. 

I rely on the CPI as the sole source of price information; this is in contrast to both (Janda et al. 

2010) and (Dybczak et al. 2010), who used the HBS not only as a source of expenditure 

information, but also as a source of price information. Specifically, they divided the 

expenditures by the quantity of purchased goods and services. In this way they derived unit 

values, and used these as prices. This has the advantage of relatively easily obtaining very 

detailed expenditure- and household-specific prices, but it can in some cases be inaccurate, 

and another drawback is that the HBS data for the quantity of purchased goods and services is 

incomplete. 

                                                                                                                                                         
infrequent housing expenditures would likely distort the model estimation. This is a common approach in the 

existing literature, for example (Banks et al. 1997). 
6
 One of the drawbacks of the HBS is that the data is gathered by purposive quota sampling and although the 

designers of the survey have made efforts to make it as similar to a random sample as possible, its characteristics 

are not the same as of a random sample. One implication of this suboptimal sampling is that results based on the 

data might be biased. However, my use of the data is in line with the efforts of the CZSO to make the sample 

resemble a random sample as closely as possible, and with previous uses of the data, such as (Dybczak et al. 

2010). 
7
 Some prices are regulated in the Czech Republic, either nationally (health care fees) or locally (waste disposal 

service charge) and would therefore arguably require a special treatment, which I however do not provide here 

due to the complexity of such an exercise and because the share of regulated prices is relatively low. 



1. Consumer Demand System Estimation and Value Added Tax 22

 
 

There are three reasons why I opt to use the CPI as my only source of prices. First, differences 

in unit values can be caused by product quality differences, rather than by the price 

differences that I aim to study. With these unit values it is almost impossible to distinguish 

between the influence of changes in price and in quality, since risk observed price variation 

may instead reflect variations in quality. By using the CPI data, I limit the extent of this 

problem. Second, the HBS only includes information on the quantity of purchased goods and 

services for a limited number of expenditure items. Unit values can be thus only be 

constructed for those goods for which quantity information is available. Therefore if I used 

the HBS data for prices, I would need to limit my analysis to a small subset of overall 

expenditures, as (Janda et al. 2010) did, or alternatively fill in the HBS unit values whenever 

these are not available using the CPI prices, as was done by (Dybczak et al. 2010). In contrast 

to (Janda et al. 2010), I prefer to analyse as high a share of overall household consumption as 

possible, and this is made possible by applying the CPI data. In contrast to (Dybczak et al. 

2010), I prefer the consistency of using only one complete source for information on prices, 

namely the CPI. 

In the expenditure share equations estimated in QUAIDS I include a time trend and a number 

of demographic variables to take account of preference variation that may be correlated with 

total expenditure or prices in a way that is consistent with the model. Table 1 provides the list 

of these variables. 

I classify the HBS expenditure data according to the VAT rates, reduced and standard, 

presented in the appendices to the law on VAT as of January 2013. When HBS classification 

is not detailed enough to allow accurate division according to VAT rate, or when some 

expenditures are exempted from VAT, I assign the VAT rate according to the one prevailing 

for that group. I merge the HBS and the CPI data using the HBS codes and COICOP codes 
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and although these two classifications do not always match perfectly and both of them have 

undergone revisions over time, no substantial compromises had to be made during the 

matching process.   

In order to estimate QUAIDS, I divided the detailed expenditure items into eight groups. I 

followed three principles while grouping the expenditure items, and in this I differ from the 

previously estimated demand systems for the Czech Republic. Firstly, the division should 

correspond to natural categories as people might think about them, which was essentially the 

case in (Dybczak et al. 2010). Secondly, the expenditure groups should be similar in size, 

which is advantageous both for the estimation of the model and for the interpretation of the 

results. Thirdly and most importantly for my analysis, the expenditure groups should be 

divided according to VAT rate as far as possible. A number of compromises had to be made 

when following these three principles, and when considering these, I have given highest 

priority to the third principle. I calculate the price indices of aggregated commodities as 

weighted arithmetic averages of the price indices of the individual goods and services making 

up the aggregated commodity for each year, and then aggregate them for each household to 

arrive at overall expenditure group-, household- and year-specific price indices. Table 2 

provides the names and shares in total expenditures of the eight expenditure groups for the 

year 2011. A more detailed description can be found in Table 10 and basic summary statistics 

in Table 11, in the Appendix. I use this categorisation of expenditures into groups in my 

estimation. 
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3.3 Estimation 

The estimation of QUAIDS is made in two stages and applies the approach of (Abramovsky 

et al. 2012).
8
 At the first stage of the estimation, the values of      and      are unknown to 

me and therefore I approximate      as 1 and       , using the Stone price index named 

after (Stone 1954), as: 

     ∑        . 

QUAIDS is linear in parameters conditional upon the price indices and therefore I can and do 

employ a linear Seemingly Unrelated Regression (SUR) method to estimate the model. 

Adding up is imposed by excluding the equation for the n
th

 good from the estimated system of 

equations; the parameters for this equation are calculated using the parameters from the other 

(n-1) equations and the adding up restrictions (the results are not sensitive to the choice of the 

nth good). Homogeneity (by expressing all prices relative to the price of the other remaining 

goods) and symmetry are imposed using linear restrictions on parameters. 

The parameters estimated at the first stage are then used to calculate values for      and 

    . The model is then re-estimated using the same specification as in the first stage, except 

that    is replaced with      and    by 
  

    
. The new parameter values are used to update 

     and     , and the model is then re-estimated for a third time. This updating of price 

indices and re-estimation is iterated 8 times, by which time the parameter values have 

converged to 4 decimal places. 

                                                 
8
 There are a number of different ways in which to estimate QUAIDS and similar models and it would be 

desirable to explore these options for the Czech Republic in future research. These options include variations in 

the expenditures included and excluded in the demand system (such as the exclusion of housing in most demand 

systems, including this estimation), the number of expenditure groups and division of goods among these groups, 

whether and how to deal with the outliers, whether to include taste shifters and demographic characteristics, and 

if so which, what time period and frequency to cover, whether to use unit value prices or other, external prices, 

and what methods of computing elasticities (using a weighted average, as in this estimation, or a representative 

or average household) to employ, and whether to use a homogeneous or representative sample of the population. 
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I instrument for expenditure using monetary income because it may be endogenous. I do so 

using a control function approach as is common in the literature and as applied in (Banks et 

al. 1997) or (Abramovsky et al. 2012).
9
 I calculate standard errors using bootstrapping with 

1300 iterations, with clustering at the household level. 

Table 1. Demographic and other variables used in the demand system. 
Variable Description 

Child = number of children 

Members = number of household members 

Age = age of the head of household 

Sex = 1 if the head of the household is female, 0 otherwise 

Employment status  = 1 if the head of the household is employed, 0 otherwise 

Education – low = 1 if the head of the household has primary education or less, 0 otherwise 

Education – middle = 1 if the head of the household has secondary education, 0 otherwise 

City size = 1 for regional capitals, = 2 for cities, 3 = for villages 

Praha = 1 if the household resides in the capital city, Praha, 0 otherwise 

Time trend = year of the survey (implemented as 2012 minus the year of the survey) 

 

Table 2. Expenditure groups and their average shares in 2011. 
Group Expenditure Prevailing VAT rate Average share in the sum of 

these expenditures (%) 

1 Food Reduced 24.4 

2 Eating out and other luxuries Standard 10.7 

3 Household goods Standard 7.5 

4 Clothing Standard 6.2 

5 Other services Reduced 16.0 

6 Transport and recreation Standard 11.5 

7 Energy Standard 11.9 

8 Other goods Standard 11.9 

 

4 Demand system results 

This section discusses the results of the estimated demand system. Table 3 below presents the 

parameter estimates for the QUAIDS and the estimated parameters correspond to the equation 

number 1 above. The table uses asterisks to indicate the statistical significance of the 

estimates, which is rather low and I discuss this problem below with regard to elasticities. It is 

                                                 
9
 Specifically, I regress the log of total expenditure (lnx) and the square of the log of total expenditure (lnx)

2
 on 

the prices and demographic variables included in the demand system and on the log of household monetary 

income and the square of the log of household monetary income and include linear, square and cubic terms of 

the residuals from these regressions in our demand system equations. 
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difficult to interpret the parameters of QUAIDS directly and I therefore mainly discuss the 

elasticities, as is also common in the existing literature. Specifically, I present the estimates of 

income, own- and cross-price elasticities. 

Table 3. QUAIDS parameter estimates for the Czech Republic 
 

Food Eating out 

Household 

goods Clothing 

Other 

services 

Transport, 

recreation Energy Other goods 

  0.034629 0.129872*** 0.146827*** 0.095397*** 0.142082*** 0.296177*** 0.027498 0.127519*** 

     0.001327*** -0.000792*** -0.000679*** -0.000576*** 0.000644*** -0.001347*** 0.001123*** 0.000300*** 

         0.049455*** -0.000453 -0.018151*** -0.007281*** -0.010875*** -0.017419*** 0.013783*** -0.009059*** 

       - 0.012259*** -0.017422*** 0.005543*** 0.005970*** 0.023873*** 0.001021 -0.008192*** 0.001467* 

         -0.004928*** 0.014813*** -0.014546*** 0.008293*** 0.003614** -0.015708*** 0.008814*** -0.000350 

         0.013543*** 0.005296*** 0.002189** -0.004761*** -0.016510*** -0.001317 0.000541 0.001019 

         0.006367*** 0.005712*** 0.001941* -0.003052*** -0.008226*** -0.001056 -0.004179*** 0.002493*** 

       0.003985*** 0.000245 -0.012013*** -0.004137*** -0.010341*** -0.000307 0.010270*** 0.012298*** 

           0.002271*** -0.005977*** 0.000127 -0.002026*** -0.037137*** 0.008055*** 0.030973*** 0.003715*** 

   0.128462*** 0.001691 0.006585 -0.022831** -0.005289 -0.058485*** -0.044166*** -0.005967 

   0.001691 -0.021096 0.016954 -0.017499 0.049918 -0.000690 -0.021749 -0.007529 

   0.006585 0.016954 -0.046039 -0.001063 0.003730 0.032677 0.002452 -0.015295 

   -0.022831** -0.017499 -0.001063 0.035773* -0.023621 0.018662 0.032879*** -0.022300** 

   -0.005289 0.049918 0.003730 -0.023621 0.000290 -0.016791 -0.020636 0.012399 

   -0.058485*** -0.000690 0.032677 0.018662 -0.016791 0.060468** -0.021107 -0.014734 

   -0.044166*** -0.021749 0.002452 0.032879*** -0.020636 -0.021107 0.070200*** 0.002126 

   -0.005967 -0.007529 -0.015295 -0.022300** 0.012399 -0.014734 0.002126 0.051301*** 

  -0.161067*** 0.012994*** 0.073417*** 0.028031*** -0.027351*** 0.147496*** -0.062735*** -0.010784 

  -0.014765*** 0.001109 0.001045 0.003093*** 0.003548* 0.013542*** -0.002783* -0.004790 

Time 
trend -0.001333 0.000404 0.005687*** 0.000695 -0.000581 -0.001944 -0.003641*** 0.000713 

V 1 0.187960*** -0.034971 0.052232 0.062695** 0.069491 -0.701702*** 0.312978 0.051318 

V 2 -0.079719* 0.182203*** 0.242166*** 0.110696*** -0.038433 -0.515080*** 0.006774 0.091394 

V 3 -0.065040*** 0.060609*** 0.088550*** 0.038058*** -0.009418 -0.117508*** -0.026025 0.030774 

V 4 -0.006439** 0.000790 -0.002883 -0.003132*** -0.003261 0.028565*** -0.011619 -0.002021 

V 5 0.000061 -0.000360*** -0.000400*** -0.000221*** 0.000002 0.001088*** -0.000026 -0.000144 

V 6 0.000004*** -0.000005*** -0.000007*** -0.000004*** 0.000000 0.000012*** 0.000002 -0.000002 

Notes: The parameters V1-6 relate to the linear, square and cubic terms of the residuals from 

two regressions as described in a footnote number 9. The cells with parameters are 

complemented with asterisk in line with their significance: *** implies significance at the 1% 

level, ** implies significance at the 5% level and * implies significance at the 10% level. 

 

I calculate the elasticities for each household individually and I subsequently construct a 

weighted average, with the weights being equal to the household’s share of the total 

expenditure and to the total sample expenditure for the relevant good, for the income and 

price elasticities, respectively. 

Table 4 presents the income elasticities, estimated using the total expenditure variable. For 

comparison, the table shows also the own-price elasticities, both the Marshallian 
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(uncompensated) and the Hicksian (compensated), which are shown again together with 

cross-price elasticities shown in tables 5 and 6 below.  

Only half of the income elasticities are statistically significant at least at the 10% level. More 

optimistically, the estimated income elasticities seem reasonable. Other services, which 

include public services, are a necessity, and the same holds for other goods, although these 

have an income elasticity of just below 1. Food and energy are both necessities, albeit not 

statistically significant. So both expenditure groups with the reduced VAT rate – food and 

other services – are necessities. Eating out, clothing, household goods and transport and 

recreation all have the income elasticity greater than 1 and are therefore considered luxuries. 

The patterns of income elastiticities are relatively comparable to those estimated by (Dybczak 

et al. 2010). Food and energy are in both cases expenditure groups with the lowest income 

elasticity and transport with the highest one. 

Table 4. Income and own-price elasticities.  

Group Expenditure Income Elasticity 

Marshallian 

own-price 

elasticities 

Hicksian 

own-price 

elasticities 

1 Food 0.419 -0.311
*
 -0.194 

2 Eating out and other luxuries 1.100
***

 -1.202 -1.081 

3 Household goods 1.794
***

 -1.540
***

 -1.366
***

 

4 Clothing 1.295 -0.533 -0.431 

5 Other services 0.724
*
 -0.966* -0.851 

6 Transport and recreation 2.097 -0.738
***

 -0.414 

7 Energy 0.445 -0.186 -0.139 

8 Other goods 0.991
***

 -0.522
***

 -0.413
***

 

Notes: The cells with parameters are complemented with asterisk in line with their 

significance: *** implies significance at the 1% level, ** implies significance at the 5% level 

and * implies significance at the 10% level. 
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Tables 5 and 6 show the Marshallian (uncompensated) and the Hicksian (compensated) price 

elasticities, respectively. Own-price elasticities are on the diagonal and cross-price elasticities 

off the diagonal.
10

  

Statistical significance is depicted by asterisks and the elasticities are largely statistically 

insignificant at the standard levels.
11

 Somewhat more optimistically, most Marshallian own-

price elasticities are statistically significant at least at the 10% level and this is one of 

supporting reasons why I use these for simulations in the next chapter. Fortunately, the 

confidence intervals of the simulated impacts of tax changes on demand and revenues are 

relatively narrow despite the low statistical power of the elasticities. The reason is that the 

restrictions the QUAIDS model imposes on the elasticities causes them to be negatively 

correlated, which results into lower variance when I combine them in the simulation 

estimates. 

Both tables 5 and 6 show that all own-price elasticities are negative and this observation is in 

line with basic economic intuition. As far as the own-price elasticity of demands is concerned, 

food and energy are among the least elastic, whereas other services and goods and transport 

and recreation are among the most elastic. The patterns of cross-price elasticities and 

therefore substitution and complementarity seem reasonable. For example, food and eating 

out are substitutes. Not surprisingly, cross-price elasticities are mostly relatively small and 

smaller than own-price elasticities. 

                                                 
10

 The tables show elasticities of a good in the column with respect to price changes of the good in the row. For 

example for Hicksian (compensated) cross-price elasticities, the number of the column corresponds to the   and 

the number of the row to the   in the following equation:    
     

      . An elasticity informs about a 

percentage change in quantity demanded for a good in row. 
11

 Regretfully, there are no easy remedies. One straightforward, but not currently applicable solution to low 

statistical power seems to be to get hold of better data; specifically waiting before more years of data become 

available and these should ideally be more detailed. There is more potential for further detail in the data. 

Regional price indices and quarterly expenditure data would ease the estimation by allowing it to be carried out 

for 14 regions on a quarterly basis in contrast to 2 regions and on an annual basis. 
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Despite different definitions of expenditure groups and some differences between the 

estimated Marshallian and Hicksian elasticities, there is some scope for comparison between 

these elasticities and those earlier estimated for the Czech Republic by (Dybczak et al. 2010) 

using also the QUAIDS model. Food and other goods are in both cases among the expenditure 

groups with the lowest own-price elasticity. There is a difference in price elasticities for 

energy with my very low estimates in contrast with relatively high values by (Dybczak et al. 

2010) and this might signal the need for further more focused research in energy-related 

products and related prices. 

Table 5. Marshallian (uncompensated) price elasticities. 

Group Food 

Eating 

out and 

other 

luxuries 

Househol

d goods Clothing 

Other 

services 

Transport 

and  

recreatio

n Energy 

Other 

goods 

Food -0.311
*
 -0.010 -0.134 -0.385 0.036 -0.597

*
 -0.306 -0.062 

Eating out 

and other 

luxuries 

0.053 -1.202 0.116 -0.260 0.382 -0.069 -0.179 -0.070 

Household 

goods 

0.079 0.147 -1.540
***

 -0.039 0.046 0.148 0.080 -0.139 

Clothing -0.059 -0.168 -0.059 -0.533 -0.156 0.071 0.390 -0.206
**

 

Other 

services 

0.045 0.447 -0.053 -0.354 -0.966
*
 -0.209 -0.144 0.115 

Transport 

and 

recreation 

-0.156
*
 -0.023 0.221 0.190 -0.086 -0.738

***
 -0.134 -0.128 

Energy -0.127
*
 -0.211 -0.063 0.413 -0.117 -0.231 -0.186 0.017 

Other goods 0.025 -0.078 -0.228 -0.329 0.114 -0.171 0.079 -0.522
***

 

Notes: The cells with parameters are complemented with asterisk in line with their 

significance: *** implies significance at the 1% level, ** implies significance at the 5% level 

and * implies significance at the 10% level. 
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Table 6. Hicksian (compensated) price elasticities. 

Group Food 

Eating 

out and 

other 

luxuries 

Househol

d goods Clothing 

Other 

services 

Transport 

and 

recreation Energy 

Other 

goods 

Food -0.194 0.243 0.257 -0.092 0.214 -0.214 -0.206 0.170
*
 

Eating out 

and other 

luxuries 

0.100 -1.081 0.304 -0.121 0.464 0.120 -0.139 0.038 

Househol

d goods 

0.117
*
 0.253 -1.366

***
 0.088 0.115 0.331

**
 0.113 -0.045 

Clothing -0.026 -0.082 0.078 -0.431 -0.098 0.211
*
 0.416 -0.131 

Other 

services 

0.111 0.603 0.187 -0.175 -0.851 0.029 -0.090 0.256 

Transport 

and 

recreation 

-0.101 0.135 0.492
**

 0.397 0.013 -0.414 -0.079 0.013 

Energy -0.080 -0.112 0.091 0.526 -0.050 -0.081 -0.139 0.112 

Other 

goods 

0.073 0.040 -0.042 -0.192 0.195 0.018 0.123 -0.413
***

 

Notes: The cells with parameters are complemented with asterisk in line with their 

significance: *** implies significance at the 1% level, ** implies significance at the 5% level 

and * implies significance at the 10% level. 

5 Simulation of value added tax reforms 

This section applies the demand system results for tax policy simulation. In the case of the 

Czech Republic, there are a number of recent changes in VAT rates suitable for simulation. 

The reduced and standard VAT rates were, respectively, 10% and 20% in 2011, the last year 

for which there is available data. Then in 2012, the rates were 14% and 20% and these were 

increased by one percentage point to 15% and 21% in 2013. Furthermore, there was another 

proposal, initially legislated and then postponed during late 2012 until 2016, that in 2013 the 

two rates would be unified at 17.5%.
12

 The objective of this simulation is to evaluate the latest 

                                                 
12

 A more detailed description of recent changes in VAT rates follows. Until 2011, the reduced VAT rate was 

10% and the standard VAT rate was 20%. The 2011 law introduced two changes to VAT rates, to be 

implemented in 2012 and 2013. First, there was an increase in the reduced rate to 14% in 2012, while the 

standard rate remained at 20%. Second, the unification of both VAT rates at 17.5% was due to be implemented 

in 2013. However, in November and December 2012 a further new law was approved, which changed the VAT 

rates for 2013 so that both VAT rates increased from the 2012 levels by one percentage point, to 15% and 21% 

for reduced and standard VAT rate, respectively. According to the law and (Ministry of Finance of the Czech 

Republic 2011), the unification of VAT rates at 17.5% should  take place, but only from 2016. Furthermore, 

VAT rates have become an important political issue since 2010 and it seems relatively likely that further changes 

will be made after the next general elections, which are held in October 2013. 
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reform, namely the increase in both rates by one percentage point in 2013, and compare this 

with the unification proposal. 

The last available year of data is from 2011, when the VAT rates were 10% and 20%, and 

therefore I first simulate the expenditures under VAT rates of 14% and 20% that were in place 

in 2012 and establish that as the status quo. Based on this, I then simulate the outcome in 

2013, in order to estimate the changes between 2012 and 2013 and compare these with the 

unification proposal. 

I use the estimated elasticities to simulate the impacts of VAT reforms on consumer spending 

patterns and tax revenues. For this I use the Marshallian (uncompensated) price elasticities. 

Estimates incorporating such behavioural response are then compared to those based on the 

no-behavioural-response static micro-simulation results. When using the demand system 

results for these purposes I model changes in VAT rates as changes in the prices of the eight 

aggregate expenditure groups used in the QUAIDS demand system. Also on the basis of 

discussion in (Dušek & Janský 2012a) I assume that changes in VAT rates are fully reflected 

in the prices. This assumption is more likely to be fulfilled in the long term rather than the 

short term, and this should be taken into account when interpreting the results. 

Table 7 shows simulated estimates of average expenditure shares after the 2012 as well as 

2013 – including the earlier proposal – VAT rate changes. Overall, neither the 2012 nor 2013 

approved VAT changes have a very substantial impact on spending patterns; the expenditure 

shares change only in terms of tenths of a per cent. The simulation of the introduction of a 

uniform 17.5% rate of VAT suggests a larger and more varied impact, which is not surprising 

due to the fact that this implies a greater change in both rates in terms of percentage points, 

and the fact that the two rates move in opposite directions. In particular, the share of food, on 

which reduced VAT rate is currently levied, increases substantially by more than half a 
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percentage point, reflecting its low own-price elasticity of demand, while the share of other 

goods generally falls.
13

 

Table 7. Simulated average expenditure shares after changes in VAT rates (%). 
Group Expenditure 2012 (14% and 20%) 2013 realised reform 

(15% and 21%) 

2013 proposed reform 

(17.5% and 17.5%) 

1 Food
R
  24.9      25.1      25.5     

2 Eating out and other 

luxuries
S
 

 10.9      10.8      11.1     

3 Household goods
S
  7.4      7.4      7.5     

4 Clothing
S
  6.2      6.0      5.8     

5 Other services
R
  16.1      16.1      16.0     

6 Transport and 

recreation
S
 

 10.9      11.0      10.8     

7 Energy
S
  11.7      11.7      11.4     

8 Other goods
S
  11.9      11.9      11.9     

 Total  100      100      100     

Notes: The superscripts R and S denote the prevailing VAT rate as the reduced and the 

standard one, respectively. 

 

Table 8 shows estimates of simulated changes in the quantity demanded in terms of 

percentage of total expenditure for the two VAT rate proposals in 2013. Table 8 includes 

confidence intervals, which I estimated on the basis of bootstrapped estimates of elasticities. 

These confidence intervals are relatively narrow, especially for the 2013 realised reform, and 

generally narrower than the statistical significance of the elasticities would suggest.  

I find that increasing both VAT rates by one percentage point to 15% and 21% results into 

relatively small drops in the quantity demanded, with the extent of the impact mostly 

corresponding with the income as well as own-price elasticities. For example, the groups that 

decreased the most – both household goods and transport and recreation, each by around 2% – 

also have the highest income elasticities and some of the highest own-price elasticities. This 

pattern also holds vice versa: the groups that decreased the least – both food and energy by 

0.4% – also have the lowest income elasticities and lowest own-price elasticities. The 
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 However, the increase in the share of food of around 2.4% (0.6 percentage points) from the 2012 levels is less 

than the 3.1% increase in the price of food following the imposition of VAT, implying the quantity of food 

purchased would be lower if VAT were imposed at the unified rate. 
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estimated impacts for the unification proposal are once again more varied. The overall impact 

on quantity demand is only slightly negative, with the largest decline of 3.2% for other 

services and the largest increase of 4.6% for eating out. 

Table 8. Simulated average percentage changes in the quantity demanded in 2013 after 

changes in VAT rates from the 2012 baseline (%). 
Group Expenditure 2013 

realised 

reform 

(15% and 

21%) 

QUAIDS 95% confidence 

interval 

2013 

proposed 

reform 

(17.5% and 

17.5%) 

QUAIDS 95% confidence 

interval 

1 Food
R
 -0.40 -0.41 -0.38 -0.49 -1.57 0.59 

2 Eating out and 

other luxuries
S
 -0.89 

-0.95 -0.84 

4.58 -1.21 10.37 

3 Household 

goods
S
 -1.74 

-1.82 -1.67 

3.07 -3.69 9.84 

4 Clothing
S
 -1.17 -1.22 -1.12 -2.14 -6.71 2.44 

5 Other services
R
 -0.67 -0.71 -0.63 -3.24 -6.79 0.32 

6 Transport and 

recreation
S
 -2.18 

-2.25 -2.10 

-3.12 -7.61 1.37 

7 Energy
S
 -0.42 -0.45 -0.38 -1.10 -3.61 1.41 

8 Other goods
S
 -0.85 -0.88 -0.82 2.30 0.49 4.11 

 Total -0.87 -0.87 -0.87 -0.10 -0.15 -0.05 

Notes: The superscripts R and S denote the prevailing VAT rate as the reduced and the 

standard one, respectively. 

 

Table 9 shows simulation results for government revenues corresponding to the VAT rate 

changes, which are estimated on the basis of the sample of Czech households extrapolated for 

the whole population of the Czech Republic. These estimates necessarily reflect only the VAT 

levied on household consumption and, since the impact in other sectors is not taken into 

account, do not reflect the overall impact on government revenues. Also I do not model any 

administrative savings or lower tax evasion levels that the unification of rates might bring 

about. 

The first part of Table 9 shows results for the realised proposal (15% and 21%), the second 

part for the 2013 repealed proposal (unified VAT rate of 17.5%). 
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In each of two parts of Table 9, the first column shows the estimated revenues from the 

reforms using a static micro-simulation, not allowing for any behavioural response and 

holding the quantity of purchases fixed. This is a similar approach to that used in (Dušek & 

Janský 2012a), i.e. no results from the QUAIDS model were employed to simulate these 

impacts. The second column uses the QUAIDS results to allow for spending patterns 

changing in response to the price changes, similarly to Tables 7 and 8. The third and fourth 

columns report their confidence intervals, which I estimated on the basis of bootstrapped 

estimates of elasticities. The confidence intervals are relatively narrow for most estimates, 

especially for the 2013 realised reform. This is somewhat more encouraging from the point of 

view of relevance of this simulation than the low statistical significance of elasticities would 

suggest.
14

 

The magnitude of difference between the two estimation methods is in line with expectations: 

allowing for consumer spending patterns to change in response to VAT changes has a 

relatively large impact on the resulting change in VAT revenues. With the static micro-

simulation model the estimated impact on VAT revenues is, rounding these figures, 10 billion 

CZK for the realised proposal (15% and 21%) and -1 billion CZK (Czech crowns) for the 

2013 repealed proposal (unified VAT rate of 17.5%). The corresponding estimates using 

QUAIDS are 7 billion CZK and around zero, i.e. lower in total by almost 3 and around 1 

billion CZK, respectively. Nevertheless, as the confidence intervals show, the differences are 

more important in the case of the 2013 realised reform (15% and 21%) than the 2013 

proposed reform (17.5% and 17.5%), where the difference seem not statistically significant.  

The estimated tax revenue after allowing for the consumers’ behaviour to adjust (in 

accordance with QUAIDS preferences) is, as expected, lower in magnitude than the estimate 

                                                 
14

 The reason is that the restrictions the QUAIDS model imposes on the elasticities causes them to be negatively 

correlated, which results into lower variance when I combine them in the simulation estimates. 
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using the static micro-simulation methodology that holds fixed the quantity of goods and 

services purchased. For the realised 2013 proposal – one percentage point increase in both 

VAT rates – the estimated increases in government revenues that take the consumer responses 

into account are 28% lower than the estimates with no behavioural response. These 

differences are important and have policy implications.
15

 The 28% difference is higher than 

the estimates for similar VAT simulation in Mexico presented in (Abramovsky et al. 2012), 

whose findings imply a difference of only about 7% and 16% for proposed and approved 

VAT reforms, specifically. The relatively high variation in these estimates suggests a need for 

further research as to the extent of this difference, which should be, at least before the 

estimates converge more closely, both country- and reform-specific. These differences show 

that behavioural responses can be quantitatively important and that they should be considered 

in order for revenue projections to be more precise. 

Table 9. Effect of consumer demand response on revenues from changes in VAT rates 

(billions Czech crowns) 
Group Expenditure 2013 realised 

reform (15% 

and 21%) 

2013 realised 

reform (15% 

and 21%) 

2013 realised 

reform (15% 

and 21%) 

2013 realised 

reform (15% 

and 21%) 

  No behavioural 

response 

QUAIDS QUAIDS 95% confidence interval 

1 Food
R
  2.31      1.86  1.84 1.88 

2 Eating out and other 

luxuries
S
 

 1.04      0.73  0.70 0.76 

3 Household goods
S
  0.84      0.48  0.46 0.51 

4 Clothing
S
  0.65      0.53  0.40 0.65 

5 Other services
R
  1.53      1.13  1.09 1.17 

6 Transport and recreation
S
  1.49      0.88  0.86 0.90 

7 Energy
S
  0.97      0.74  0.71 0.77 

8 Other goods
S
  1.11      0.78  0.76 0.80 

 Total  9.95      7.13  6.99 7.27 

                                                 
15

 For example, these differences might partly explain the past cases of over-estimation of VAT revenues by the 

Ministry of Finance of the Czech Republic, and might lead to further future cases. In the government budget 

report for 2013 (Ministry of Finance of the Czech Republic 2012) (pages 12 and 13), the overall increase (mostly 

due to one percentage point increase in both VAT rates and an expected increase in consumption) in VAT 

revenues is estimated at 1.2% and at 9.8 billion CZK for central government, and since around one third of VAT 

revenues goes to the regional governments, this corresponds to around 14 billion CZK in total. Although my 

estimates of around 10 and 8.5 billion CZK are limited in the sense that they cover only the VAT revenues raised 

from household consumption and are therefore not directly comparable with the Ministry’s numbers, my expert 

estimate is that the Ministry’s numbers are around the upper bounds of - my - realistic estimates and that – 

depending on the presumed growth of household consumption in 2013 – their numbers might be overestimated, 

possibly partly as a result of failing to properly account for behavioural response. 
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Group Expenditure 2013 proposed 

reform (17.5% 

and 17.5%) 

2013 proposed 

reform (17.5% 

and 17.5%) 

2013 proposed 

reform (17.5% 

and 17.5%) 

2013 proposed 

reform (17.5% 

and 17.5%) 

  No behavioural 

response 

QUAIDS QUAIDS 95% confidence interval 

1 Food
R
  8.25      6.78  6.33 7.23 

2 Eating out and other 

luxuries
S
 

-2.54     -1.53  -2.48 -5.88 

3 Household goods
S
 -2.06     -1.45  -2.03 -0.87 

4 Clothing
S
 -1.59     -0.59     -2.41 1.22 

5 Other services
R
  5.45      3.70  2.80 4.59 

6 Transport and recreation
S
 -3.64     -3.02  -3.20 -2.85 

7 Energy
S
 -2.37     -2.14 -2.36 -1.92 

8 Other goods
S
 -2.70     -1.97 -2.26 -1.69 

 Total -1.20     -0.23 -2.51 2.05 

Notes: The superscripts R and S denote the prevailing VAT rate as the reduced and the 

standard one, respectively. 

6 Conclusion 

In this paper I have employed detailed data from the Czech Statistical Office to estimate a 

consumer demand model of the quadratic almost ideal system (QUAIDS), derived the own- 

and cross-price and income elasticities and simulated the impacts of recent VAT reforms in 

the Czech Republic on households and on government revenues. Accounting for behavioural 

response yielded substantially different estimates of the impacts of the most recent realised 

reform on the government revenues. The estimated tax revenue after allowing for behaviour 

adjustment in line with QUAIDS preferences is substantially lower (as many as 28%) than the 

estimate using the static micro-simulation methodology that holds fixed the quantity of goods 

and services purchased. This contributes to the existing simulation of VAT reforms as well as 

more generally to the quality of evidence-based policy making in the Czech Republic. 

Specifically, these findings highlight the need for the Ministry of Finance of the Czech 

Republic to take these behavioural responses rigorously into account, for example, by 

incorporating the best practice in the form of the QUAIDS model into its own models.  
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In the course of this research I have identified at least two interesting areas for further 

research. First, there are a number of ways in which these simulation methods could be 

improved, such as by including the simulation of the effect of VAT on cross-border trade or 

by taking into account any administrative savings and lower tax evasion that the unification of 

rates might result in. More generally, there are a number of different ways in which to 

estimate QUAIDS and similar models and it would be desirable to explore their options, such 

as a comparison between the use of prices and unit values in estimation, for the Czech 

Republic and ideally across countries. Second, when data for 2012 and 2013 are available, it 

would be enriching to look at the actual behaviour of consumers and to compare that with the 

estimates of the models presented here. 
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8 Appendix 

8.1 QUAIDS model 

This section provides an overview of the QUAIDS model, essentially as presented in (Banks 

et al. 1997). The QUAIDS model is based on the following indirect utility
16

: 

    {[
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     }

  

 

Where x is total expenditure, p stands for prices,     ,     , and      are defined as: 

          ∑        
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where i=1,..., n denotes a good,        is the translog price aggregator function, and      is 

defined as the simple Cobb-Douglas price aggregator. 
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 The same indirect utility function defines the AIDS model, but with the     term set to zero. 
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Applying Roy’s identity to the equation for       , I have the following equations for   , the 

share of expenditure on good i in total expenditure for each household: 

      ∑         

 

     (
 

    
)  

  

    
(  

 

    
)
 

 

These budget shares are quadratic in   (
 

    
) and, as (Banks et al. 1997) demonstrate, 

quadratic in       itself. For the resulting demands to be consistent with utility maximisation, 

the demand system must satisfy four key properties: adding-up; homogeneity; symmetry; and 

negativity (negative semi-definiteness). Only negativity cannot be imposed, but the estimated 

Slutsky matrix can be tested to see if it satisfies this criterion. The first three properties can be 

imposed using linear restrictions on the parameters of the model: 
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(adding up) 
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(homogeneity) 

        

(symmetry) 

I make use of the QUAIDS characteristic to allow for household demographics and other 

variables such as time trend to affect demands in a fully theoretically consistent manner. 

Demographics, a time trend and other variables enter as taste-shifters in the share equations, 

  , and, to maintain integrability, are therefore part of    terms in       : 
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which gives me the following new adding-up conditions that replace ∑   
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Price and total expenditure elasticities are derived and presented in (Banks et al. 1997) and I 

do so in the following subsections. 

8.2 Income elasticities 

First, I derive the total expenditure, or income, elasticity. I differentiate the share equation 

with respect to     to obtain 
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And putting these together I arrive at 

   

    
 

   

  
   

    

 
   

   

  
     

   

  

   

  
 

And after rearranging at 
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Which yields income elasticity as 
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8.3 Own price elasticities 

Second, I derive the uncompensated (Marshallian) own price elastitcities. I differentiate the 

share equation with respect to      to obtain 
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Therefore I derive the own price elasticities in the following way 
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and therefore 
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which is the uncompensated own price elasticity. 

I use the Slutsky equation,    
     

      , to calculate the set of compensated (Hicksian) 

elasticities,    
 . 

8.4 Cross price elasticities 

Third, I derive the uncompensated (Marshallian) cross price elastitcities. I differentiate the 

share equation with respect to      to obtain 
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where I use 
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which is the uncompensated cross price elasticity.  

The uncompensated price elasticity, both cross and own, could be written as  

   
  

   

  
     

where     is the Kronecker delta (a value of 1 if the variables are equal, and 0 otherwise). 

I use the Slutsky equation,    
     

      , to calculate the set of compensated (Hicksian) 

elasticities,    
 .  
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8.5 A detailed definition of expenditure groups 

Table 10. A detailed definition of expenditure groups. 
Group Expenditure 2011 HBS 

codes 

Expenditure items 

1 Food (mostly reduced VAT) 

 Food 2010-2820, 

2860, 2870, 

2890, 2910 

Meat, oils and fats, milk, cheese, eggs, bread and cereals, 

vegetables, fruit, sugar, chocolate, confectionery, coffee, 

tea and cocoa, mineral waters, soft drinks, school and 

kindergarten cafeteria 

2 Eating out and other luxuries (mostly standard VAT) 

 Eating out 2880, 2900, 

2920-2970 

Cafeterias and eating out, drinks out 

 Alcoholic beverages 2830-2850 Alcoholic beverages 

 Tobacco 3900 Tobacco 

 Cosmetics 3320, 3340, 

4430 

Cosmetics, hairdressing 

3 Household goods (mostly standard VAT) 

 Household goods 3400-3490 Furniture and furnishings 

 Household goods 3510-3570 Household appliances 

 Household goods 3660 Children’s prams 

 Household goods 3700 Mobile phones 

 Household goods 3710-3760 Audio-visual, photographic, information technology 

equipment 

 Household goods 3770-3790 Communication appliances, toys and other goods 

 Household goods 3850 Stationery 

 Household goods 4360, 4370 Maintenance or repair of household appliances 

 Household goods 4380 Repair of audio-visual, photographic, information 

technology equipment 

4 Clothing (mostly standard VAT) 

 Clothing 3010-3100 Clothing 

 Clothing 3210-3270 Footwear 

 Clothing 3310 Washing goods for clothes 

 Clothing 4310 Repair or hire of clothing 

 Clothing 4320 Repair or hire of footwear 

5 Public and other services (mostly reduced VAT) 

 Healthcare 3300, 3370, 

3380 

Medicines 

 Healthcare 3360, 3390 Medical products and appliances 

 Leisure 3860-3890 Newspapers and books 

 Other services 4040 Heat energy and hot water supply 

 Other services 4050 Cold water 

 Other services 4070 Refuse collection service 

 Public transport 4110-4130, 

4150, 4170 

Public passenger transport by railway, road 

 Public transport 4160 Public passenger transport by air 

 Other services 4440 Financial services 

 Leisure 4450 Flowers and plants 
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 Education 4500-4560 Pre-primary, primary and secondary education 

 Leisure 4630 Accommodation 

 Leisure 4650 Recreational or cultural services 

 Healthcare 4710-4750 Outpatient services 

 Healthcare 4760-4790 Outpatient services - regulatory fees 

6 Transport and recreation (mostly standard VAT) 

 Transport 3600-3630 Purchase of vehicles 

 Transport 3640 Fuels and lubricants for personal transport equipment 

 Transport 3650 Spare parts and accessories for personal vehicles 

 Recreation 3810-3840 Other recreational items and equipment 

 Transport 4140, 4180 Road transport - taxi, other paid transport services 

 Transport 4330-4350 Maintenance/repair of personal transport equipment 

 Recreation 4610 Recreation at home 

 Recreation 4620 Recreation abroad 

 Recreation 4640 Recreational and sport services 

7 Energy (mostly standard VAT) 

 Energy 3910-3930 Solid fuels 

 Energy 4020, 4030 Electricity, gas 

8 Other goods (mostly standard VAT) 

 Other goods 3330, 3350 Goods for the maintenance of the dwelling 

 Other services 4060, 4410, 

4420 

Other housing related services 

 Other services 4210-4250 Postal, telephone or telefax services 

 Other services 4460 Other administrative and consultancy services 

 Other goods 5310-5340 Pets, animals and gardening 
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8.6 Summary statistics 

Table 11. Summary statistics for years 2001-2011. 
Variable Mean Standard 

deviation 

Minimum Maximum 

Share of group 1 0.251 0.083 0.027 0.773 

Share of group 2 0.109 0.059 0 0.635 

Share of group 3 0.087 0.073 0 0.767 

Share of group 4 0.075 0.041 0 0.396 

Share of group 5 0.151 0.081 0 0.818 

Share of group 6 0.117 0.111 0 0.926 

Share of group 7 0.101 0.075 0 0.645 

Share of group 8 0.110 0.059 0 0.673 

Price of group 1 105.664 8.782 95.761 118.803 

Price of group 2 104.703 10.390 91.954 122.635 

Price of group 3 101.428 12.967 86.100 127.882 

Price of group 4 99.467 10.891 85.294 117.875 

Price of group 5 107.489 16.356 86.277 131.491 

Price of group 6 99.301 2.416 96.051 103.726 

Price of group 7 114.670 22.512 88.722 148.253 

Price of group 8 99.295 7.618 87.052 107.474 

Log of price 1 4.657 0.082 4.562 4.777 

Log of price 2 4.646 0.098 4.521 4.809 

Log of price 3 4.612 0.123 4.456 4.851 

Log of price 4 4.594 0.108 4.446 4.770 

Log of price 5 4.666 0.151 4.458 4.879 

Log of price 6 4.598 0.024 4.565 4.642 

Log of price 7 4.723 0.193 4.486 4.999 

Log of price 8 4.595 0.079 4.467 4.677 

Expenditure 212086.9 117216.2 6033 1179924 

Log of expenditure 12.111 0.581 8.705 13.981 

Monetary income 24389.6 13760.08 1496.33 349326.3 

Age 49.272 14.571 19 90 

Members 2.484 1.183 1 8.08 

Children 0.727 0.927 0 6.08 

Employment status 0.767 0.423 0 1 

Education – low 0.313 0.464 0 1 

Education – middle 0.380 0.485 0 1 

Prague 0.137 0.344 0 1 

City size 2.004 0.772 1 3 

Year 6.128 3.183 1 11 

 



Chapter 2 

 

Changes in Excise Duties and their 

Impact on Households in the Czech 

Republic 

1 Introduction 

Excise duty is an indirect, consumption tax applied to a purchase of certain types of goods. 

Excise duties are applied in most countries, including the Czech Republic. Excise duty in the 

Czech Republic is imposed on, in the order of government revenue magnitude: mineral oils 

(most importantly motor fuels, petrol and diesel), tobacco products (cigarettes, cigars and 

other products) and alcoholic beverages (beer, spirits and other alcoholic beverages; still wine 

is excluded). 

Excise duties are important for most governments from a macroeconomic point of view, and I 

here focus on their microeconomic aspects in the Czech Republic. My main motivation is to 

improve evidence-based policy making through applying appropriate methods for the 

simulation of changes that are being proposed or implemented in the Czech Republic and also 

to shed more light on impact of current excise duties. Learning about the impact of the 

current system and changes in excise duties through microeconomic analysis is one of the 

first steps on the way to recommending and implementing changes that will improve it.  

There is no shortage of recently approved or proposed changes in excise duties and I identify 

at least two general sources: rising government debts, which incentivise public discussions 

about raising taxes, including excise duties, and the European Union, to which regulation of 

excise duties member governments need to respond. Specific examples for the Czech 
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Republic are the unsuccessful 2012 proposal to introduce a new excise duty of 10 Czech 

crowns per litre on wine (circa 0.4 euro), and the increases of Czech excise duty on cigarettes 

in 2013 and 2014 (which is in total a circa 7% increase) to comply with minimum rates set by 

the European Union.
1
 

This article aims to answer the following questions: How much households pay in excise 

duties? What is the impact of various hypothetical, approved or proposed changes in excise 

duties on the demand of households in the Czech Republic? What effects do the changes in 

taxation of excise goods have on other goods? Are the excise duties progressive or 

regressive? To answer these questions, I follow methods that are explained in detail, 

including the fact that I use the previously estimated income and price demand elasticities for 

Czech households in  (Janský 2013) as well as the best available data for the Czech Republic 

from the Czech Statistical Office on consumption of excise goods. 

The rest of the article proceeds as follows:  section 2 briefly reviews the literature; section 3 

explains the methodology including the details of excise duties in the Czech Republic and the 

available data; section 4 discusses the results; section 5 presents conclusions. 

2 Literature review 

In the following discussion of the economic literature, I briefly review two areas: works that 

asked similar questions in other countries, and literature specifically studying the situation in 

the Czech Republic. 

                                                 
1
 While discussing these and similar proposals, and before implementing these or other changes, detailed 

knowledge of their impacts should be a prerequisite. This is often not the case in the Czech Republic, at least so 

far as anecdotal evidence from the discussion of tax reforms over the past three years suggests. This is discussed 

in more detail in (Dušek & Janský 2012a) and (Dušek & Janský 2012c) using the example of VAT and direct 

taxation. For this situation to change and come closer to the reality of evidence-based policy making in the 

Czech Republic, better analytical tools need to be used and these are therefore the focus of this article. 
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(Crawford et al. 2010) provide an excellent introduction to indirect taxation generally as well 

as excise duties on alcohol and tobacco specifically. Although their discussion is centred on 

the United Kingdom, their reviewed literature and most of their arguments are relevant for 

other European Union countries, as well as the Czech Republic specifically. Apart from an 

insightful discussion and excellent literature review, (Crawford et al. 2010) provide new 

empirical results on income and expenditure shares of excises and find that tobacco taxes are 

highly regressive on the basis of income but less so on the basis of expenditure, and indicate 

similar trends for alcoholic drinks. These observations lead me to use these two together with 

two additional approaches to distributional analysis in this current article. 

For some countries demand systems have been estimated specifically for the analysis of 

excises such (Jones & Mazzi 1996) for an Italian tobacco market. They find that quadratic 

Engel curves in their QUAIDS model are important, and discuss the implications of their 

demand system estimates for indirect tax policy. For Mexico, (Abramovsky et al. 2012) 

applied the QUAIDS model and simulated changes in VAT as well as excise rates and they 

present results of distributional impact for the evaluated overall tax reforms rather than for 

changes in excise rates separately. (Gruber et al. 2003) manages to estimate price elasticities 

of cigarettes in the presence of smuggling using detailed data from Canada and provides a 

very good literature review on this important problem that I am currently unable to 

empirically address for the Czech Republic. 

Methodologically similar studies for the Czech Republic have not often studied indirect 

taxation. For example, (Večerník 2006) used the Czech Microcensus survey in 1988, 1996, 

and 2002 to describe the redistribution via the tax-and-benefit system at the household level, 

but his analysis did not include excise. (Schneider & Jelínek 2005) used the household budget 

surveys in 1999-2002 to analyse the distributive impacts of particular welfare benefits and tax 

allowances, however, their analysis did not include excise. Therefore, (Klazar et al. 2006), 
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and related publications such as (Klazar & Zelený 2008), is most likely the most 

comprehensive, although somewhat outdated, study of impact of indirect taxes, including 

excise duties, in the Czech Republic. They develop a microeconomic simulation model for 

VAT and excise duties, which, however, does not account for the potential for consumers to 

substitute between goods as relative prices changes due to changes in taxes. 

There are also a number of more recent studies that simulate the impacts of changes in 

indirect taxation in the Czech Republic. (Dušek & Janský 2012a) and (Dušek & Janský 

2012c) provided results for a static simulation of the impact of changes in value added tax 

(VAT) rates on households’ demands and government revenues, without specifically 

modelling the behavioural response of households. This behavioural response was later 

estimated by (Janský 2013), who applied a consumer demand model of the quadratic almost 

ideal system (QUAIDS) on the basis of (Banks et al. 1997) and (Abramovsky et al. 2012).
2
 

Since it is not the objective of this section to review all the articles studying various excise 

duties, let me discuss just four that are very relevant for this current work: two on tobacco, 

the others on fuel and alcohol, respectively. (David 2010) analyses the incidence of cigarette 

taxation in the Czech Republic using the data on prices and changes in excise duties between 

2004 and 2009 and finds that consumers bear 81% of the increased tax burden, which 

corresponds with the often assumed incidence between 80 and 100%. (Shirane et al. 2012) 

discuss the tobacco industry and tobacco taxation in the Czech Republic and conclude that 

there is substantial scope for tobacco tax increases in the Czech Republic. 

(Brůha & Ščasný 2006) use a microsimulation model to analyse distributional effects of 

environmental regulation in the Czech Republic. For example, they simulate a 50% increase 

in the excise duty on fuel and they find this excise duty to be slightly regressive. (Janda et al. 

                                                 
2
 This refers to the first chapter in this dissertation. I employ the results of elasticities that I estimated there. 
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2010) is a relevant contribution to the discussion of excise duties on alcohol in the Czech 

Republic. They estimated a Czech demand system focused on alcoholic beverages: beer, wine 

and spirits. They find that beer has the lowest own-price elasticity and suggest that from the 

fiscal perspective – and when viewed through the inverse-elasticity rule lens – taxing beer 

could be relatively more efficient than levying taxes on the other two beverage types. By 

contrast, they find income elasticity for beer to be relatively high. They find that elasticities 

vary across these types of beverage, and therefore argue that the three beverage types should 

be considered individually in any evaluation of the impact of tax interventions.  

The existing research on simulating the impact of excise duties in the Czech Republic is 

somewhat limited in both its scope and in the methods used, when compared to international 

best practice, and my objective is to fill in this gap. Specifically, I aim to expand the existing 

research on the impact of changes in excise duties in the Czech Republic in at least two 

dimensions. First, and in contrast to (Klazar et al. 2006), I take into account behavioural 

response through the inclusion of elasticities in my microeconomic simulation model. 

Specifically, I employ the cross- as well as own-price elasticities estimated in (Janský 2013), 

which allow me to simulate the impact of changes in excise duties on other goods than 

excises.
3
 Second, and in comparison to (David 2010) or (Janda et al. 2010), I chose to study 

all major excises together, which has obviously its disadvantages since I cannot take into 

account all the detailed characteristics of individual excise duties, but on the other hand it 

enables me to directly compare their distributional impact. More generally, I see this article 

                                                 
3
 (Keen 1998) discusses the balance between specific and ad valorem taxation. Most excise duties are specific 

taxes, i.e. defined for specified quantity such as litres, rather than ad valorem, i.e. defined as the percentage of 

the final price of the product as is the case with VAT.  
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as an empirical contribution to a future Czech Mirrlees Review, a review of the Czech tax 

system that does not exist at the moment, but might be initiated in the next few years.
4
  

3 Methodology for simulation of excise duties in the Czech Republic 

This section describes methodology and it also provides an overview of excise duties for the 

Czech Republic and connects them with the available data. The Czech Republic applies 

excise duties, as do all other members of the European Union. Table 8 in the Appendix 

provides a comparison of selected excise rates in the European Union countries for cigarettes, 

beer, still wine and spirits in January 2013 and in July 2007 as presented in (Crawford et al. 

2010). The scale of excise duties obviously differs across goods and time, as well as 

countries. The Czech Republic ranks below average but not at the bottom for all the studied 

excises when compared to the other European Union members. 

Excise duties form an important part of government revenues for all European Union 

members and in the Czech Republic they made up 14.3% of the total tax revenue of the 

central government in 2012 (130.1 billion CZK out of the total tax revenue of 912.3 CZK). 

As Table 9 in the Appendix shows this is lower revenue than from value added tax (VAT) 

and it has slightly decreased over the last three years.
5
 Excise duties are obviously important 

for the Czech government and to study their microeconomic aspects I need both detailed data 

and in-depth knowledge of what excise rates apply. 

  

                                                 
4
 The inspiration is the Mirrlees Review, (Mirrlees 2010) and (Mirrlees et al. 2011), a review of the UK tax 

system. 
5
 For perspective, the revenue from excise duties, however, is still approximately equal to the budget of the 

Czech Ministry of Education, the country’s second biggest ministry in terms of spending. 
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3.1 Data 

The most suitable data for the Czech Republic for my purposes are from the Czech Statistical 

Office (CZSO), but as I explain below, these are very limited. The Household Budget Survey 

(HBS) provides detailed information on households’ expenditures and characteristics. The 

Household Budget Survey (HBS) is a representative sample collected on a yearly basis of 

around 3000 Czech households. For each of them, the HBS contains information on how 

much they spend on various goods and services (around 250 expenditure items), who they are 

(around 60 demographic variables) and how they earn their income (around 30 income 

items). In additional to concerns discussed in (Janský 2013), there are issues specific to 

excise goods, discussed to some extent in (Janda et al. 2010), mainly that the expenditures on 

alcohol or tobacco might be misreported and not representative of the population. For prices I 

also employ the HBS. For some goods, the HBS includes not only expenditures but also the 

quantity of purchased goods and services. It is then possible to divide expenditures by the 

quantity to derive unit values, and used these as prices. This has the advantage of relatively 

easily obtaining very detailed expenditure- and household-specific prices, but it can in some 

cases be inaccurate, as discussed in (Janský 2013). Since I focus here on narrowly defined 

expenditure categories similarly to (Janda et al. 2010), it seems reasonable to use the HBS 

data on prices instead of the price data gathered  for the purpose of the Consumer price Index. 

The HBS data was previously used in similar articles, for example (Dušek & Janský 2012a). I 

use the last available year of the data as of early 2013, which is 2011. 

Table 1 below provides an overview of the extent of information available from the HBS on 

excises. This Czech data seem of average quality in international comparison and the detail of 

available data could be improved – especially as far as the quantities of goods are concerned 

since these are only available for alcoholic drinks. 
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Below I discuss excise rates as applied in the Czech Republic according to the current law 

(Law on excise duty 2013) or as being implemented or discussed in the case of future 

changes or proposals, respectively. Also, I provide a more detailed description of data 

relevant for excise duties and I discuss solutions to problems posed by the unavailability or 

low detail of data.  

3.2 Excise duty on motor fuels 

Excise duty on motor fuel seems the most important for government revenues, but is very 

difficult to model because of the low quality of data. There are a number of specific 

problems. First, the HBS does not include information on quantity of motor fuel, but only on 

the relevant expenditure. The other problem is that the HBS expenditure item includes not 

only fuels, but also oil and lubricants for personal transport. Furthermore, the expenditure is 

not divided between petrol and diesel (gas oil), which are subject to different excise rates.  

As is the case with most other excise duties, the one on motor fuel is specific, specified in 

litres in this case, rather than ad valorem. The excise rate for petrol and diesel is currently 

13.71 CZK and 10.95 CZK per litre, respectively.
6
 Therefore information on the quantity of 

motor fuels consumed would be useful for a simulation of changes in excise duties on motor 

fuels. In the absence of the quantity of fuel consumed from the HBS, I estimate the excise 

duty on fuels paid as a percentage of expenditure on fuels on the basis of information that is 

available. In the process I make a few other assumptions to deal with some other data 

insufficiencies. 

I begin with estimating the quantity consumed from the expenditure data in the HBS in the 

following way. I assume that the HBS expenditure item does include only fuels, either petrol 

                                                 
6
 These excise rates for the two motor fuels are in a group of eight excise goods including other mineral fuels 

that I assume here to be irrelevant for households. 
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or diesel, but not oils or any other lubricants. I then employ the shares and prices of petrol 

and diesel in the Czech Republic during 2011 from (Ministry of Transport 2012). Most 

passenger cars used petrol (71.25%, 3 260 905 out of the total of 4 577 007) rather than diesel 

(28.75%, 1 316 102). I use this ratio, assuming that it is representative for Czech households 

and that it will remain the same in the future. The average price of the most popular petrol 

(i.e. Unleaded Petrol 95 Natural) was almost the same as the average price of diesel (34.58 

CZK and 34.25 CZK, around 1.4 euro, per litre, respectively). I further combine this 

information with excise rate for petrol and diesel in 2013. On the basis of these assumptions 

and information, I estimate the weighted average excise duty of 12.30 CZK per litre. That is 

equivalent with a weighted average of excise duty paid in each CZK spent on motor fuels, 

jointly petrol and diesel, to be around 37.44% of the overall expenditure on motor fuels. 

With this approach I can deal with some of the problems posed by the data to a certain extent, 

but I cannot very well take into account the following four issues, which represent limitations 

for the estimates not only for fuel, but also other excises. First, the HBS does not distinguish 

whether the fuel was bought in the Czech Republic or abroad. Similarly, purchases of fuel by 

foreign households are not included in the HBS. I assume for simplicity that the fuel was 

bought in the Czech Republic. Second, I ignore the tax competition and resulting price 

differences that influence the decisions of drivers as to where to purchase motor fuel, when 

travelling abroad or living close to the border. This holds also for the other excises. These 

cross-border effects were very partially modelled for the Czech Republic by (Dušek & Janský 

2012b), but it would require a more complex treatment, for example as developed in (Leal et 

al. 2009). (Leal et al. 2009) provide very good evidence on these effects for Spanish regions. 

More specialised research is warranted along these lines for the Czech Republic and its 
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neighbours.
7
 Third, similarly I am currently unable to take into account the problem of 

smuggling, which warrants further research, for example, along the lines of (Gruber et al. 

2003). Fourth, the HBS provides the best representative sample of households and their 

expenditures in the Czech Republic, but this means that the data and therefore this analysis 

does not include sectors other than the household sector, including corporate and public and 

civil society sectors. This fact holds of course not only for consumption and related excise 

duties of motor fuel, but also of the other excise goods as well, and this is an important 

limitation of the available data that implies that I do not simulate impact on government 

revenues.
8
 One further problem of the data is that tourists are not taken into account in the 

data, yet their consumption and excise duties paid on alcohol beverages and tobacco, in 

particular, might be of high importance. 

3.3 Excise duty on tobacco 

The data quality for the second most important excise duty in terms of the government 

revenue, tobacco, is, if anything, worse than with motor fuels. Not only does the HBS not 

include information on the quantity of the tobacco products consumed, but the computation – 

and therefore also the simulation – of the tobacco excise duty is very complex.
9
  

                                                 
7
 The assumption about the role of cross-border purchases and purchases by foreign consumers and the inspiring 

research by (Leal et al. 2009) led me to initiate cooperation with a talented undergraduate student, Jozef 

Kubovič, who has provided first estimates of the extent of cross-border purchases of fuels for the Czech 

Republic in his diploma thesis defended in summer 2013 at the Charles University. He found evidence of the 

cross-border shopping in fuel from Germany to Czech Republic, but that more work is needed for such 

estimates to be used directly in the microeconomic simulation similar to the one carried out in the current 

chapter. 
8
 Some preliminary estimates suggest that this issue varies in importance across the various excise duties. One 

possible measure of the extent of this issue is to compare the government revenues from excise duties and the 

sum of the excise duties implied by the expenditures on excise goods that are observed in the representative 

sample and extrapolated for the whole population. The implied revenues from the HBS are not more than a half 

of the government revenues for 2011. These differences warrant further research using other data sources than 

the HBS. One of their implications for this work is that I do not estimate the total excise duty paid by 

households in the Czech Republic on the basis of the representative sample and its extrapolation for the whole 

population. However, I assume that, even in the presence of underreporting of consumption and other data 

problems discussed earlier, the data is suitable for study of distributional differences across households. 
9
 On a more optimistic note, let me note that the CZSO is, since 2010, now providing information on three 

different groups of tobacco products (cigarettes, cigars, other tobacco) rather than only one as until then. This is 
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With the exception of cigarettes, there is a specific excise duty for tobacco products. For 

cigars and cigarillos, the excise duty is 1.30 CZK per piece. The excise duty levied per 

kilogram of tobacco for smoking increased from 1400 CZK in 2012 to 1635 CZK in 2013 

and should further increase to 1800 CZK in 2014 (around 72 euros, which is substantially 

more than the minimum 42 euros set by the EU; the government is implementing this change 

to increase its revenues, not to comply with the EU regulations). 

I focus here on the most important tobacco product, cigarettes, and for simplicity I assume 

that the total expenditure on tobacco products is spent on cigarettes. The European Union 

requires that the excise duty on cigarettes comprises both ad valorem and specific 

components. 

The excise duty on cigarettes is computed as the following sum of ad valorem and specific 

parts:                           (
                                                  

   
)  

(                                           ), where excise duty percentage rate 

was 28% in 2012 and decreased to 27% in 2013 and where excise duty fixed rate was 1.12 

CZK (around 5 euro cents) per cigarette in 2012 and increased to 1.16 CZK in 2013. 

Importantly, there is an additional minimum excise duty rate per cigarette that was 2.10 CZK 

(almost 10 euro cents) in 2012 and is 2.18 CZK in 2013 and will be 2.25 in 2014. Because 

this minimum excise duty applies to a large number of cigarettes sold and there is no 

additional information from the HBS on the price of the cigarettes purchased, I assume this 

minimum excise duty to be the excise rate applied in the data. 

Since the HBS only includes information on the expenditures and not on the quantity 

consumed, I employ the average price in 2012 as 69.72 CZK per cigarette pack of 20 and I 

assume the prices of 50 CZK per cigar and 1000 CZK per kilogram of tobacco. In contrast to 

                                                                                                                                                        
a substantial improvement for our purposes, because a different excise duty rate is levied on each of these 

groups. 
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motor fuels, there is a substantial price variation across the various specific types and brands 

of tobacco products. Therefore the simulation estimates are likely to be less precise. 

3.4 Excise duty on alcohol drinks 

Excise duty on alcohol is the least important of the three groups from the point of view of 

government revenues, but the HBS data on alcoholic beverages are comparatively the most 

detailed. The HBS provides information both on expenditures and on the quantities of 

alcoholic beverages consumed (wine, beer, spirits). I therefore employ the excise duty rates 

directly and link them with the consumption for each household. The excise duty rates for 

beer are currently at 1.6 CZK per half litre of beer of 10 degrees Plato (most popular type of 

beer in the Czech Republic) or 1.92 CZK per half a litre of beer of 12 degrees Plato.
10

 The 

excise duty for still wine is currently zero.
11

 The combination of available quantities in the 

HBS and straightforward excise rates enables a relatively reliable simulation of the changes 

in excise duties for beer and wine. The excise rate for other alcohol is 285 CZK per litre of 

ethanol. This implies 57 CZK for spirits per half litre at 40%, but the HBS does not provide 

information on the alcohol-content of the alcoholic drinks and this hampers the simulation. 

3.5 Elasticities 

As shown by (Banks et al. 1996), elasticities should obviously play an important role in 

simulating the impact of tax reform.
12

 I use income and own- as well as cross-price 

elasticities, as estimated and presented in the results of consumer demand model of the 

                                                 
10

 Degrees Plato indicate the strength of the beer, and beers of 10 degrees Plato are the most popular in the 

Czech Republic. Also, I do not take into account lower rates for small independent breweries. 
11

 I assume that there is no excise duty imposed on any wine, although sparkling wines are already subject to 

excise duty (24.4 CZK per litre), because the data lack sufficient detail to differentiate between these two 

categories of wine. I might therefore overestimate the impact of the new excise duty on wine. 
12

 The Czech Ministry of Finance seems to agree in the case of changes in excise duties. The government budget 

for 2013 (Ministry of Finance of the Czech Republic 2012), notes that “Due to the low elasticity of excise 

goods, we expect no significant changes in the overall government revenues from excise duties.” Translated 

from the original text, (Ministry of Finance of the Czech Republic 2012), page 13. 
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quadratic almost ideal system (QUAIDS) in  (Janský 2013) originally for the purpose of 

simulating impact of changes in other indirect taxation, value added tax.
 13

 I present this data 

for estimated income and price elasticities in Tables 10 and 11 in the Appendix, respectively.  

In using these, I assume that the elasticities estimated for wider expenditure groups apply also 

for the more narrowly defined commodities. Specifically, on the basis that the sixth group 

Transport and recreation, here usually shortened as transport, includes expenditures on motor 

fuels and that the second group Eating out and other luxuries, here usually shortened as 

“Eating out etc.”, includes all other excise duties, I assume that they share the same 

elasticities as estimated in (Janský 2013) for these respective groups. To say that these 

elasticities estimated for broad expenditure groups apply to the individual expenditure items 

is a rather strong assumption.
14

 

The empirical evidence contradicts this assumption to some extent. From the existing 

research on the Czech Republic it seems that, for example, the assumed own-price (income, 

respectively) elasticity for tobacco and alcohol, which is -1.202 (1.100) on the basis of 

(Janský 2013), is, if anything, slightly overestimating the reaction of the consumers. (Janda et 

al. 2010) estimated elasticities separately for beer, wine and spirits and found the own-price 

elasticities to be -0.9715, -1.0880, -1.2104, respectively (0.9829, 0.5609 and 0.3458 for 

income elasticities). I present their results in more detail Table 12 in the Appendix. Similarly, 

(David 2010) discusses tobacco elasticities and considers those between 0 and -1 to be more 

likely. The assumption is least likely to be in line with the reality in the case of fuel, where I 

                                                 
13

 A drawback of using QUAIDS results is that the QUAIDS model does not allow for positive or negative 

externalities from expenditure on certain goods. Prominent among these goods are excises studied here 

including fuel, alcohol and tobacco. The assumption of no externalities can be neither altered nor tested and is a 

limitation on the usefulness of QUAIDS, for example, when looking at the impact of excise duties on goods 

with negative externalities as I am doing here. 
14

 The assumption implies the same behavioural response of consumers to rises of both alcohol drinks and 

cigarettes, although they are likely to differ. Also, (Janský 2013) estimated the eating out expenditure group to 

be a luxury, but both alcoholic drinks and cigarettes are likely necessities at least for people addicted to those 

drugs. 



2. Changes in Excise Duties  61 

 

  

am not aware of rigorous evidence for the Czech Republic, but using meta-analysis methods 

for the international evidence, (Havranek et al. 2012) found that after correction for 

publication bias the average long-run elasticity reaches -0.31 and the average short-run 

elasticity only -0.09. 

3.6 Simulation 

This subsection describes the process of simulation, which is similar to (Klazar et al. 2006) or 

(Brůha & Ščasný 2006). I first estimate the excise duty paid by each household. When 

quantities of an excise good are available from the HBS (alcoholic beverages), I apply the 

above assumed excise rate to them to estimate the excise duty paid by each household. When 

quantities are not directly available from the HBS (the other excises), I divide the household-

specific expenditures on excise goods by the above-derived average prices to arrive at 

quantities for each household, to which I apply the assumed excise rate to estimate the excise 

duty paid by each household. 

On the basis of these estimates of excise duties paid by each household, I model changes in 

excise duties as changes in prices. I simulate changes in excise duties through their influence 

on prices on household level. Similarly to (Abramovsky et al. 2012), I simulate changes in 

excise rates as changes in the prices of the expenditure groups used for the estimation of the 

demand system. Specifically, I assume that changes in excise duties are fully reflected in 

prices of the products.
15

 Because I rely on expenditure groups of which the excise good is a 

part of, I assume that changes in prices of excise duties are proportionately reflected in the 

price indices of the expenditure groups according to their shares in group expenditures.  

                                                 
15

 This assumption is more likely to be fulfilled in the long term rather than the short term, and this should be 

taken into account when interpreting the results. Furthermore, there is some empirical support for this 

assumption in (David 2010), who found that consumers bear 81% of the increased tax burden on cigarettes.  
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Assuming that all excise duties are specific (which is true with the partial exception of 

cigarettes, which I however model as an exclusively specific excise duty), the price of excise 

good can be written as (                                     )  (     ). Since 

VAT is levied on the price of the product including the excise duty, a change in excise duty 

that changes a product’s price will be magnified by the VAT rate.
16

 Percentage change in 

price of excise good can be derived as 
(                     ) (     )

                    
. I subsequently derive 

percentage change in price of the expenditure group, of which excise good is a part of, by 

weighting the percentage change in price of excise good with its share in the expenditures of 

the respective expenditure group. 

I then model how households respond to the estimated changes in prices resulting from 

changes in excise duties. I assume that households respond in line with their estimated 

elasticities. As explained above, I do not have estimates of elasticities for every excise good 

and therefore I need to rely on elasticities of expenditure groups of which the excise good is a 

part. 

Table 1 sums up some of the methodology discussed in this section including the data 

available in the HBS for excise goods as well as the related excise rates and how I deal with 

some of the deficiencies of the data and complexities of excise rates. 

  

                                                 
16

 The last year for which the data is available is 2011. Over the years, VAT rate changed quite significantly, but 

in order to avoid the contamination of the simulation of excise duties with the impact of VAT changes, I assume 

and simulate the impact as if the VAT rates were the same for the whole period as in 2013, that is 21% for the 

standard and 15% for the reduced VAT rate. VAT thus magnifies the direct impact of a change in excise duties 

by 17.36% (21/121). 
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Table 1. Excise duties and information available from the HBS on excise goods in the 

Czech Republic 
Excise 

good 

HBS name (code) Data on 

quantity 

available 

(units) 

Price Excise duty rate Elasticity 

used 

Petrol 

and 

diesel 

Fuels and lubricants 

for personal 

transport equipment 

(3640) 

No The average price 

of the most popular 

petrol (i.e. 

Unleaded Petrol 95 

Natural) of 34,58 

and of diesel of 

34,25 CZK per litre 

CZK per litre 

(Ministry of 

Transport 2012) 

13.71 CZK per litre for 

petrol and 10.95 CZK per 

litre for diesel. I assume that 

all expenditures are on either 

petrol (71.25% according to 

(Ministry of Transport 

2012)) or diesel and a 

weighted average excise 

duty of 12.30 CZK per litre. 

Transport 

from 

(Janský 

2013) 

Cigarette

s 

Cigarettes (3901) No Assumed to be 

69.72 CZK per 

cigarette pack of 20 

on the basis of 

(European 

Commission 2013) 

28, 27 and 27 % as an ad 

valorem part, 1.12, 1.16 and 

1.19 CZK per piece as a 

specific part with a required 

minimum, which I assume to 

be the excise rate, of 2.10, 

2.18 and 2.25 in CZK per 

piece in 2012, 2013 and 

2014, respectively. 

Eating out 

etc. from 

(Janský 

2013) 

Cigars Cigars (3902) No Assumed to be 30 

CZK per piece on 

the basis of author’s 

market research 

1.25, 1.30 and 1.34 CZK per 

piece in 2012, 2013 and 

2014, respectively. 

Eating out 

etc. from 

(Janský 

2013) 

Other 

tobacco 

Other tobacco 

(3903) 

No Assumed to be 

3000 CZK per 

kilogram on the 

basis of author’s 

market research 

1400, 1635 and 1800 CZK 

per kilogram in 2012, 2013 

and 2014, respectively. 

 

Eating out 

etc. from 

(Janský 

2013) 

Wine Wine from grapes 

and other fruit, 

other, consumed in 

restaurants, cafes, 

bars (2841, 2842, 

2941, 2942) 

Yes 

(litre) 

Estimated as 

household-specific 

unit values from the 

HBS 

No excise duty currently 

levied on (still) wine 

Eating out 

etc. from 

(Janský 

2013) 

Beer Beer, Beer 

consumed in 

restaurants, Beer 

consumed in cafes, 

bars and similar 

establishments 

(2830, 2931, 2932) 

Yes 

(litre) 

Estimated as 

household-specific 

unit values from the 

HBS 

1.6 CZK per half litre of 

beer of 10 degrees Plato 

(most popular and assumed 

as the excise rate), with 

higher rates for higher 

degrees and lower rates for 

small independent 

breweries. 

Eating out 

and other 

luxuries 

from 

(Janský 

2013) 

Spirits 

and 

other 

alcohol 

Spirits, Other 

alcoholic beverages 

consumed in 

restaurants, cafes, 

bars (2850, 2951, 

2952) 

Yes 

(litre). 

Estimated as 

household-specific 

unit values from the 

HBS 

285 CZK per litre of ethanol 

(this implies 114 CZK for 

spirits per litre at 40%). I 

assume the average excise 

rate is 57 CZK per litre. 

Eating out 

etc. from 

(Janský 

2013) 
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4 Results 

In this section I first discuss the importance of distributional aspects of excise duties and look 

at who currently pays excise duties. I then proceed to simulate hypothetical changes in excise 

duties and then changes that are either forthcoming or discussed. 

There are good reasons in favour as well as against the importance of distributional aspects of 

excise duties in the Czech Republic. The main argument against is that excise duties have 

different objectives than social policy and should be used for these as discussed in (Crawford 

et al. 2010). Although there are better policies such as direct taxation or social benefits to 

achieve redistributive policy objectives, there are at least three arguments for studying these 

in detail. The introduction of new excise duties is usually not compensated by the other 

redistributive instruments and therefore the immediate impact is actually important. 

Furthermore, excise goods are often consumed by specific groups in high quantities and 

therefore these selected households cannot in fact be well compensated through the general 

tools of welfare state even if that was the intention. Last but not least, in order to know the 

redistributive impact of the overall welfare system, we need to know the distributional impact 

of individual taxes including excise duties even if these were used only as one component for 

assessing the overall impact. Therefore I consider it important to study distributional aspects 

of excise duties and I do so below for current excise duties and their changes. 
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4.1 Current excise duties 

In an answer to the question of who currently pays the excise duties, Table 2 shows the 

results for distributional impact of fuel, alcohol and tobacco excise duties.
17

 I present results 

for five groups of excise duties: fuel, beer, spirit, cigarettes, and other tobacco.
18

  

I use four different approaches to examine the distributional incidence, because the previous 

research, such as (Crawford et al. 2010), highlighted the sensitivity of the results to the 

approach chosen. All of these approaches are defined on a household level with the OECD 

adjustments for the size of a household.
19

 The first part of Table 2 shows the results of excise 

duties paid per income according to quintiles based on income, a measure that is often used 

for discussion of distributional impact. The second part shows the results of excise duties 

shares of income according to quintiles based on expenditures. The third part shows the 

results of excise duties shares of expenditure according to quintiles based on incomes. The 

fourth part shows the results of excise duties paid as a share in total expenditure according to 

expenditure quintiles. These quintiles are arguably more consistent with life-cycle hypothesis, 

because there is a higher variation in incomes than in expenditures over the lifetime.  

The results of all approaches share some lessons for the distributional impact of excise duties, 

although there is a high variation in the results. Excise duties generally seem to be 

progressive, i.e. on average households with higher incomes or expenditures seem to pay a 

higher share of their incomes or expenditures in excise duties. There are many exceptions to 

this general observation. The fourth quintile mostly seems to be paying higher shares than the 

                                                 
17

 For these results I use the estimates of excise duties paid rather than the expenditure on excise goods. I believe 

this more directly corresponds with what I am interested in, the distributional impact of current excise duties. 

Since excise duties are specific, their shares per expenditures on excises differ across households. 
18

 Wine is not included, because no excise duty levied on it currently, and results for cigars are not presented, 

because of only tiny expenditures on these. 
19

 The OECD's adjusted consumption unit scale recommended by Eurostat, the Statistical Office of the 

European Communities, implies that the first adult of the household receives the weight 1, other over 13-year-

olds receive the weight 0.5, children receive the weight 0.3 (0 to 13-year-olds). 
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fifth quintile. Other tobacco includes tobacco for smoking that is mostly seen as a cheaper 

alternative to cigarettes, and this is in line with mostly progressive excise duties on cigarettes 

and regressive excise duties on other tobacco. Excise duties on alcohol seem to be paid most 

heavily by the middle quintiles, which is partly due to their higher expenditure on alcohol, 

and partly due to lower prices and therefore proportionally higher duties paid per drink. 

The prevailing progressivity contrast with, for example, some of the results for the United 

Kingdom by (Crawford et al. 2010), who found tobacco to be regressive using the equivalents 

of both the first and fourth approaches applied here. The progressivity of excise duty on fuel 

also contrasts with (Brůha & Ščasný 2006), who found it to be to be slightly regressive.  

Table 2. Income and expenditure shares of excise duties (in %), 2011. 

Income quintiles and income shares 
 Fuel Beer Spirit Cigarettes Other tobacco 

1 (poorest) 1.1 0.09 0.08 0.75 0.07 

2 1.05 0.13 0.1 0.55 0.03 

3 1.41 0.13 0.1 0.77 0.01 

4 1.38 0.11 0.07 0.9 0.02 

5 (richest) 1.33 0.09 0.08 0.63 0.01 

Average 1.25 0.11 0.08 0.72 0.03 

Income quintiles and expenditure shares 
 Fuel Beer Spirit Cigarettes Other tobacco 

1 (poorest) 1.28 0.11 0.09 0.9 0.1 

2 1.39 0.18 0.12 0.74 0.03 

3 1.85 0.18 0.13 1 0.01 

4 1.96 0.17 0.1 1.29 0.03 

5 (richest) 2.1 0.14 0.12 1.01 0.01 

Average 1.72 0.15 0.11 0.99 0.04 

Expenditure quintiles and income shares 
 Fuel Beer Spirit Cigarettes Other tobacco 

1 (poorest) 0.85 0.08 0.05 0.54 0.06 

2 1.06 0.12 0.09 0.63 0.03 

3 1.25 0.13 0.09 0.8 0.02 

4 1.47 0.13 0.1 0.88 0.01 

5 (richest) 1.63 0.11 0.09 0.75 0.02 

Average 1.25 0.11 0.08 0.72 0.03 

Expenditure quintiles and expenditures shares 
 Fuel Beer Spirit Cigarettes Other tobacco 

1 (poorest) 1.37 0.13 0.09 0.88 0.08 

2 1.56 0.17 0.13 0.91 0.04 

3 1.74 0.18 0.12 1.11 0.03 

4 1.97 0.17 0.12 1.16 0.01 

5 (richest) 1.93 0.13 0.11 0.89 0.02 

Average 1.72 0.15 0.11 0.99 0.04 
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Table 2 shows the sensitivity of the results of distributional impact according to the approach 

taken. For example, the first part of Table 2 based on income quintiles and income shares 

shows the same values for the first and the fifth quintiles for beer and spirits, whereas most 

other results show progressivity for these excise duties. I thus confirm the sensitivity of the 

results to the approach to examine the distributional incidence chosen for the Czech Republic. 

However, for brevity I rely solely on the fourth approach in the presentation of the results 

below and therefore I show only results as a share in total expenditure for quintiles based on 

total expenditure. It is reasonable to assume that the results presented below would differ 

across the three approaches in a similar way to these presented in Table 2. 

4.2 Impact of hypothetical 10 per cent increase in currently paid excise duties 

This section answers the question of who will pay the excise duties if they are increased. I 

evaluate the impact of hypothetical changes in each of the existing excise duties. I chose to 

simulate 10 per cent increase in each of the currently paid excise duties as a good yardstick 

for any potential increases that can indicate the current incidence of excise duties and 

potentially suggest the dynamic for some other, more realistic proposals. In contrast to the 

static results in the previous section, these are based on simulation methodology that, as 

discussed above, has a number of limitations and, but reflects the elasticities estimated for 

each household and can capture the impact of change on other goods than excises. 

I present the results for the estimated impact of that increase on households’ demands by 

presenting the percentage changes in the quantity demanded.  Table 3 presents the estimated 

impact on households’ real demands (in percentage change with respect to overall 

expenditures) according to the eight expenditure groups as defined in (Janský 2013) and 

according to their OECD income quintiles for motor fuel, beer, wine, spirits, cigarettes and 

other tobacco, respectively.  
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Table 3. The simulated impact on households of the 10 percentage point increase in each 

of the excise duty, changes in the quantity demanded (%) 

Motor fuel 

 
Food 

Eating 

out and 

other 

luxuries 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) -0.19 -0.04 0.6 0.39 -0.12 -0.67 -0.15 -0.19 -0.15 

2 -0.23 -0.04 0.59 0.45 -0.14 -0.01 -0.18 -0.2 -0.12 

3 -0.24 -0.04 0.48 0.41 -0.14 -0.83 -0.18 -0.19 -0.17 

4 -0.26 -0.04 0.41 0.39 -0.15 -1.01 -0.18 -0.18 -0.2 

5 (richest) -0.23 -0.02 0.27 0.29 -0.12 -0.99 -0.17 -0.15 -0.2 

Average -0.23 -0.03 0.46 0.39 -0.13 -0.71 -0.17 -0.18 -0.17 

Beer 

 
Food 

Eating 

out and 

other 

luxuries 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) 0.02 -0.5 0.1 -0.14 0.13 -0.04 -0.06 -0.03 -0.05 

2 0.02 -0.55 0.09 -0.17 0.15 -0.06 -0.06 -0.03 -0.05 

3 0.02 -0.53 0.07 -0.15 0.15 -0.05 -0.06 -0.03 -0.06 

4 0.02 -0.49 0.05 -0.13 0.16 -0.04 -0.06 -0.02 -0.06 

5 (richest) 0.03 -0.42 0.04 -0.13 0.17 -0.02 -0.06 -0.02 -0.04 

Average 0.02 -0.5 0.07 -0.14 0.15 -0.04 -0.06 -0.03 -0.05 

Spirit 

 
Food 

Eating 

out and 

other 

luxuries 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) 0.01 -0.39 0.07 -0.1 0.1 -0.04 -0.05 -0.02 -0.04 

2 0.01 -0.43 0.06 -0.12 0.12 -0.04 -0.05 -0.02 -0.04 

3 0.02 -0.46 0.06 -0.13 0.13 -0.04 -0.06 -0.02 -0.06 

4 0.02 -0.4 0.04 -0.1 0.13 -0.03 -0.05 -0.02 -0.05 

5 (richest) 0.02 -0.39 0.04 -0.14 0.16 -0.02 -0.06 -0.02 -0.05 

Average 0.02 -0.41 0.05 -0.12 0.13 -0.04 -0.05 -0.02 -0.05 

Cigarettes 

 
Food 

Eating 

out and 

other 

luxuries 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) 0.03 -0.84 0.19 -0.22 0.22 -0.09 -0.1 -0.05 -0.1 

2 0.03 -0.72 0.1 -0.2 0.21 -0.07 -0.09 -0.04 -0.1 

3 0.04 -0.84 0.1 -0.22 0.25 -0.08 -0.11 -0.04 -0.12 

4 0.04 -0.76 0.08 -0.2 0.24 -0.07 -0.1 -0.04 -0.12 

5 (richest) 0.05 -0.7 0.07 -0.32 0.29 -0.05 -0.11 -0.04 -0.12 

Average 0.04 -0.77 0.1 -0.23 0.24 -0.07 -0.1 -0.04 -0.11 
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Other tobacco 

 
Food 

Eating 

out and 

other 

luxuries 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) 0 -0.09 0.03 -0.02 0.02 -0.01 -0.01 -0.01 -0.01 

2 0 -0.04 0 -0.01 0.01 0 -0.01 0 0 

3 0 -0.03 0 -0.01 0.01 0 0 0 0 

4 0 -0.01 0 0 0 0 0 0 0 

5 (richest) 0 -0.02 0 -0.01 0.04 0 0 0 0 

Average 0 -0.04 0.01 -0.01 0.02 0 0 0 0 

 

As presented in Table 3, there is a great variety in the impact of the changes in excise duties, 

across the different excise goods as well as income groups, but this variation seems to be 

mostly in line with the results from the previous section. Still, there are some interesting 

observations to be drawn from the results in Table 3. The cross-effects seem to be relatively 

important, that is, a change in excise that is included in one of the eight expenditure groups 

has impact on the demand for the other seven expenditure group through cross-price 

elasticities. Although these cross-effects are less important than own-effects and are largely 

statistically insignificant at the standard levels, they together contribute to the overall impact 

of the changes that is relatively substantial, with the exception of other tobacco, and ranges 

from a decrease of 0.05% for beer and spirits to a decrease of 0.11% and 0.17% for cigarettes 

and motor fuel. 

4.3 Impact of forthcoming and proposed changes in excise duties 

I simulate the impact of changes in two excise duties. They are approved, partly implemented 

and partly forthcoming, changes in excise duties for tobacco products. They have the same, 

two-year timescale for implementation, but the government used different arguments in 

proposing them.  
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The increase in excise duty on cigarettes was motivated by the minimum rates set by the 

European Union. The minimum excise duty on cigarettes increases from 2.10 to 2.18 and to 

2.25 CZK per cigarette from 2012 to 2013 and to 2014. Table 4 shows the simulated changes 

in quantity demanded.  

The second change affects other tobacco products, and the government argued for this 

increase on the basis of the need for additional government revenues in the light of increasing 

government deficits. Excise duty on other tobacco increases from 2012 to 2013 and to 2014 

from 1400 to 1635 and to 1800 CZK per kilogram. Table 5 shows the simulated changes in 

quantity demanded.  

The results of distributional impact in Tables 4 and 5 correspond with the results for current 

excise duties above. An increase in cigarettes excise duties hits the third and fourth quintiles 

most hardly, whereas an increase in excise duties on other tobacco is borne much more by the 

poorer rather than the richer quintiles.  

Table 4. Excise duty on cigarettes from 2012 to 2013 (from 2.10 to 2.18 CZK per 

cigarette) , changes in the quantity demanded (%) 

 
Food 

Eating 

out etc. 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) 0.01 -0.33 0.08 -0.09 0.09 -0.03 -0.04 -0.02 -0.04 

2 0.01 -0.28 0.04 -0.08 0.08 -0.03 -0.03 -0.02 -0.04 

3 0.01 -0.32 0.04 -0.08 0.09 -0.03 -0.04 -0.02 -0.05 

4 0.01 -0.29 0.03 -0.08 0.09 -0.03 -0.04 -0.02 -0.05 

5 (richest) 0.02 -0.27 0.03 -0.12 0.11 -0.02 -0.04 -0.01 -0.04 

Average 0.01 -0.3 0.04 -0.09 0.09 -0.03 -0.04 -0.02 -0.04 

Excise duty on cigarettes from 2012 to 2014 (from 2.10 to 2.25 CZK per cigarette) , 

changes in the quantity demanded (%) 

 
Food 

Luxur-

ies 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) 0.02 -0.62 0.14 -0.16 0.16 -0.06 -0.07 -0.04 -0.07 

2 0.02 -0.53 0.07 -0.15 0.15 -0.05 -0.06 -0.03 -0.07 

3 0.03 -0.6 0.07 -0.16 0.18 -0.06 -0.08 -0.03 -0.09 

4 0.03 -0.55 0.06 -0.15 0.17 -0.05 -0.07 -0.03 -0.09 

5 (richest) 0.03 -0.5 0.05 -0.23 0.21 -0.03 -0.08 -0.03 -0.08 

Average 0.03 -0.56 0.08 -0.17 0.18 -0.05 -0.07 -0.03 -0.08 
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Table 5. Excise duty on other tobacco from 2012 to 2013 (from 1400 to 1635 CZK per 

kilogram) , changes in the quantity demanded (%) 

 
Food 

Luxur-

ies 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) 0 -0.16 0.05 -0.04 0.04 -0.02 -0.02 -0.01 -0.01 

2 0 -0.06 0.01 -0.01 0.02 0 -0.01 0 -0.01 

3 0 -0.05 0.01 -0.02 0.01 -0.01 -0.01 0 -0.01 

4 0 -0.02 0 -0.01 0.01 0 0 0 0 

5 (richest) 0 -0.04 0 -0.01 0.07 0 -0.01 0 0 

Average 0 -0.06 0.01 -0.02 0.03 -0.01 -0.01 0 -0.01 

Excise duty on other tobacco from 2012 to 2014 (from 1400 to 1800 CZK per kilogram) , 

changes in the quantity demanded (%) 

 
Food 

Luxur-

ies 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) 0.01 -0.27 0.09 -0.07 0.07 -0.03 -0.03 -0.02 -0.02 

2 0 -0.1 0.01 -0.02 0.03 -0.01 -0.02 -0.01 -0.01 

3 0 -0.09 0.01 -0.03 0.02 -0.01 -0.01 0 -0.01 

4 0 -0.03 0 -0.01 0.01 0 0 0 0 

5 (richest) 0 -0.07 0.01 -0.02 0.11 0 -0.01 0 0 

Average 0 -0.11 0.02 -0.03 0.05 -0.01 -0.01 -0.01 -0.01 

 

As Table 8 in the Appendix shows, the majority of the European Union members (16 out of 

27) levy a zero excise duty tax on wine, and the Czech Republic is one of them. When 

compared with the often heavy taxes on other alcoholic beverages, it is not surprising that 

proposals to levy a non-zero excise duty on still wine (in contrast to sparkling wine, on which 

excise duty is levied) are regularly put forward.  

Most recently, there was a proposal to introduce an excise duty of 10 Czech crowns per litre 

on wine in 2012, which, once again, proved unsuccessful. The proposal was rather complex 

in the sense that it had a number of exceptions, which I, however, ignore below when 

simulating the impact of this proposal; I assume instead that it would be levied on all wine 

consumed. I therefore simulate the impact of the introduction of an excise duty of 10 CZK 

per litre of wine. Table 6 shows the resulting impact on households by their income quintiles.  
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The results show that a new excise duty on wine would have a similar distributional impact as 

existing duties on other alcohol: highest impact on the third and fourth quintiles and a lower 

and similar impact on both the poorest and richest quintiles.
20

 

Table 6. Excise duty on wine of 10 CZK per litre, changes in quantity demanded (%) 

 
Food 

Luxur-

ies 

House-

hold g. 

Cloth-

ing 

Other 

services 

Transp-

ortation  
Energy 

Other 

goods 
Total 

1 (poorest) 0.11 -3.58 0.69 -1 0.92 -0.35 -0.41 -0.21 -0.34 

2 0.11 -3.46 0.53 -1.01 0.96 -0.37 -0.41 -0.18 -0.32 

3 0.14 -3.63 0.47 -1 1.04 -0.35 -0.46 -0.19 -0.43 

4 0.15 -3.11 0.33 -0.82 1 -0.26 -0.39 -0.16 -0.4 

5 (richest) 0.18 -2.82 0.26 -0.9 1.06 -0.18 -0.43 -0.15 -0.32 

Average 0.14 -3.31 0.45 -0.94 1 -0.3 -0.42 -0.18 -0.36 

 

The information in Table 7 about wine consumption sheds some additional light on the 

reasons behind the results in Table 6. Table 7 indicates that richer household consume more 

litres of wine, spend more on wine in absolute as well as relative terms, and buy more 

expensive wine. So the estimated regressive impact of excise duty on wine in Table 6 stems 

from the higher prices paid by richer households and their overall higher expenditure. It also 

follows that any ad valorem excise duty would have a more progressive impact on Czech 

households than a specific excise duty on wine. 

Table 7. Litres, unit value prices and other details of monthly average wine 

consumption 

 
Litres consumed 

Expenditures on 

wine (CZK) 

Share of 

expenditures on 

wine in total 

expenditures (%) 

Unit value price of 

a litre of wine 

(CZK) 

1 (poorest) 0.76 49.35 0.45 80.84 

2 1.15 83.52 0.58 91.04 

3 1.52 110.29 0.64 93.19 

4 1.75 140.7 0.67 96.39 

5 (richest) 2.37 216.65 0.72 107.11 

Average 1.51 120.07 0.61 94.24 

                                                 
20

 In fact, when we compare only the poorest quintile (-0.34) with the richest quintile (-0.32), the impact seems 

slightly regressive, but the difference is not significant at the standard significance levels. 



2. Changes in Excise Duties  73 

 

  

5 Conclusion 

As long as excise duties remain an important source of government revenues, the analysis of 

their impact will remain an important area of applied research. In this article, I have used 

Czech Statistical Office data and the previous estimates of own- and cross-price and income 

elasticities for individual households to estimate the impact of changes in excise duties on 

households’ demands in the Czech Republic. I have presented the estimated impacts of 

hypothetical 10 percentage point increases to each of the main excise duties. I have also 

evaluated a few forthcoming or proposed changes including the unsuccessful 2012 proposal 

to introduce an excise duty of 10 Czech crowns per litre on wine in the Czech Republic. 

Although I expect increases in excise duties in the light of current pressure on sustainability 

of public finances, the implication of this article is not to propose any changes to excise 

duties, but rather to recommend the evaluation of the impacts of any proposed changes in as a 

rigorous a manner as possible. The use of detailed microeconomic data and relevant 

elasticities, as applied in this article, should be considered a minimum for such evaluations.  

Simulating all major excise duties together, as I have attempted, has a number of advantages 

such as a direct comparison of impact of various excise duties, but future research should be 

more selective and provide Czech policy makers with more focused analytical tools, for 

example, for the simulation of each of the excise goods separately. The current analysis is 

very limited due to low quality of data and when this is improved, the future research should 

include the simulation of changes in government revenues. Areas for further research also 

include demand systems estimated specifically for excise duties in the Czech Republic. 

Demand systems with more narrowly defined expenditure categories would result into 

estimates of more detailed elasticities. These would enable the policy makers to reflect not 

only the price elasticity in a theoretically consistent way, but also with respect to individual 
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characteristics of each of the excise goods. Further research on simulations of government 

revenue should also answer questions such as how much do excise duties yield for the 

government directly from excise duties, and how much indirectly from VAT revenues. 
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7 Appendix 

Table 8. Selected excise duty rates in the European Union (in euros) 
 

Cigarette pack of 20 

Beer per 

half a litre, at 

12.5 degrees Plato 

Still wine per 75 cl 

bottle 

Spirits per half a 

litre 40% 

 July 

2007 

January 

2013 

July 

2007 

January 

2013 

July 

2007 

January 

2013 

July 

2007 

January 

2013 

Austria 2 2.36 0.13 0.13 0 0 2 2 

Belgium 2.29 2.84 0.11 0.11 0.47 0.40 3.51 3.92 

Bulgaria 0.7 1.58 0.05 0.05 0 0 1.12 1.12 

Cyprus 1.69 2.43 0.12 0.15 0 0 1.21 1.91 

Czech Republic 1.16 1.67 0.06 0.08 0 0 1.87 2.27 

Denmark 2.29 3.26 0.17 0.22 0.82 1.11 4.02 4.02 

Estonia 0.7 1.76 0.10 0.15 0.66 0.60 1.94 3.13 

Finland 2.4 2.79 0.49 0.75 2.12 2.34 5.65 8.68 

France 3.2 3.92 0.07 0.45 0.03 0.03 2.90 3.38 

Germany 2.81 2.95 0.05 0.05 0 0 2.61 2.61 

Greece 1.61 2.26 0.07 0.16 0 0 2.18 4.90 

Hungary 1 1.75 0.13 0.14 0 0 1.71 2.33 

Ireland 4.28 5.50 0.50 0.48 2.73 2.78 7.85 7.37 

Italy 1.99 2.66 0.15 0.15 0 0 1.60 1.60 

Latvia 0.52 1.53 0.05 0.08 0.43 0.48 1.81 2.70 

Lithuania 0.55 1.37 0.05 0.06 0.43 0.43 1.86 2.56 

Luxembourg 1.76 2.19 0.05 0.05 0 0 2.08 2.08 

Malta 2.2 2.57 0.05 0.09 0 0 4.66 2.80 

Netherlands 2.28 3.51 0.13 2.24 0.59 0.63 3.01 3.19 

Poland 0.91 1.75 0.11 0.12 0.34 0.29 2.29 2.42 

Portugal 1.86 2.36 0.09 1.17 0 0 1.91 2.38 

Romania 0.83 1.64 0.05 0.05 0 0 1.50 1.50 

Slovakia 0.91 1.81 0.09 0.09 0 0 1.51 2.16 

Slovenia 1.28 1.94 0.17 0.28 0 0 1.39 2.40 

Spain 1.53 2.52 0.06 0.62 0 0 1.66 1.66 

Sweden 2.45 3.39 0.40 0.49 2.37 1.91 10.74 1.19 

United Kingdom 4.97 5.43 0.51 0.61 2.63 2.38 5.77 6.72 

Source: European Commission, (European Commission 2013), (Crawford et al. 2010) and 

the author’s calculations. 

 

Table 9. Tax revenue of the central government for selected types of indirect taxes, 

2010-2012. 
 2010 2011 2012 

 billion 

CZK 

% of tax 

revenue 

billion 

CZK 

% of tax 

revenue 

billion 

CZK 

% of tax 

revenue 

Excise duty – mineral oils 74.0 8.6% 73.6 8.3% 71.7 7.9% 

Excise duty – tobacco 42.5 4.9% 45.0 5.1% 47.0 5.2% 

Excise duty – beer 4.3 0.5% 4.5 0.5% 4.7 0.5% 

Excise duty – other alcohol 6.8 0.8% 7.1 0.8% 6.8 0.7% 

Excise duty – all 127.6 14.8% 130.1 14.6% 130.1 14.3% 

Value added tax 187.8 21.7% 191.9 21.6% 199.7 21.9% 

Tax revenue 863.9 100% 890.3 100% 912.3 100% 

Source: (Ministry of Finance of the Czech Republic 2013) 

Note: The fact that the tax revenue shown is only for central government and not for the 

general government is especially important to note in the case of VAT, since only around 

70% of total VAT revenue goes to central government, while the rest is allotted to cities and 

regional governments. 
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Table 10. Marshallian (uncompensated) price elasticities. 

 

Group Food 

Eating 

out and 

other 

luxuries 

Househol

d goods Clothing 

Other 

services 

Transport

and  

recreation Energy 

Other 

goods 

Food -0.311
*
 -0.010 -0.134 -0.385 0.036 -0.597

*
 -0.306 -0.062 

Eating out 

and other 

luxuries 

0.053 -1.202 0.116 -0.260 0.382 -0.069 -0.179 -0.070 

Household 

goods 

0.079 0.147 -1.540
***

 -0.039 0.046 0.148 0.080 -0.139 

Clothing -0.059 -0.168 -0.059 -0.533 -0.156 0.071 0.390 -0.206
**

 

Other 

services 

0.045 0.447 -0.053 -0.354 -0.966* -0.209 -0.144 0.115 

Transport 

and 

recreation 

-0.156
*
 -0.023 0.221 0.190 -0.086 -0.738

***
 -0.134 -0.128 

Energy -0.127
*
 -0.211 -0.063 0.413 -0.117 -0.231 -0.186 0.017 

Other 

goods 

0.025 -0.078 -0.228 -0.329 0.114 -0.171 0.079 -0.522
***

 

Notes: The cells with parameters are complemented with asterisk in line with their 

significance: *** implies significance at the 1% level, ** implies significance at the 5% level 

and * implies significance at the 10% level. 

Source: (Janský 2013)  

 

Table 11. Income (total expenditure) elasticities.  

Group Expenditure Income Elasticity 

1 Food 0.419 

2 Eating out and other luxuries 1.100
***

 

3 Household goods 1.794
***

 

4 Clothing 1.295 

5 Other services 0.724
*
 

6 Transport and recreation 2.097 

7 Energy 0.445 

8 Other goods 0.991
***

 

Notes: The cells with parameters are complemented with asterisk in line with their 

significance: *** implies significance at the 1% level, ** implies significance at the 5% level 

and * implies significance at the 10% level. 

Source: (Janský 2013) 

 

Table 12. Own- and cross-price and income elasticities for alcoholic beverages.  

Expenditure Beer Wine Spirit Income Elasticity 

Beer -0.9715 -0.1143 0.2047 0.9829 

Wine -0.0681 -1.0880 0.2302 0.5609 

Spirit 0.0933 0.0491 -1.2104 0.3458 

Notes: Statistical significance and other details are described in (Janda et al. 2010). 

Source: (Janda et al. 2010) 

 



Chapter 3 

 

Inflation Differentials among Czech 

Households 

1 Introduction 

The inflation rate was relatively high in the Czech Republic during the last two decades, with 

yearly rates of around 10% in the mid-1990s and a 6% rate in 2008. These magnitudes of 

price increases contributed, from a macroeconomic point of view, to the introduction of 

inflation targeting in 1998, while from a microeconomic point of view, they contributed to a 

debate about the costs of inflation. An important consideration that has largely been missing 

from this debate so far is the differential impact that the inflation might have on various 

households, and we aim to fill in this gap. 

Inflation has a direct influence on the living standards of the whole population. In addition, 

inflation also has an indirect impact on many households through the so-called indexation of 

their pensions, social benefits or private sector contracts. To be indexed for inflation, these 

social policies and contracts are often linked with the official rate of inflation; that, however, 

very often differs from the inflation really experienced by individual households.
1
 This 

indexation is common in the Czech Republic as well as in many other developed countries as 

discussed in (Fernández 2012) or (Whitehouse 2009), including the United States, as 

                                                 
1
 As stated by (Czech Statistical Office 2013) on page 4, “Consumer price indices are used for the adjustment of 

wages, pensions and social income. Last, but not least, this information is also used in connection with the lease 

agreements or other agreements in which the revision of originally agreed financial performance reflecting the 

inflation is anchored.” 
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discussed in (Webb & Willense 1995). All member countries of the European Union apply 

some kind of indexation to their pensions, as shown in (European Commission 2009) which 

provides a detailed overview of these policies. The indexation of Czech pensions was changed 

in 2012 and there will be further changes to come, if only due to the temporary status of the 

current laws, which are valid only until 2015. The current law indexes the pensions according 

to the sum of one third of the growth rate of nominal wages and one third of the growth rate 

of the inflation rate. Most importantly from the point of view of this current paper, the current 

law takes into account only the official rate of inflation for the whole of the Czech Republic, 

and not any pensioner-specific rate. 

The relatively important role of the official inflation rate is arguably driven to a large extent 

by the underlying assumption that it is the inflation rate faced by, if not all, then at least a 

majority of households. Yet this assumption might not reflect reality. Indeed, since specific 

groups of households have different spending patterns, and pay different prices for the same 

goods and services by shopping in different places, they may experience significantly 

different inflation rates. These potential differences can be reflected in the relevant policies.
2
 

There are studies that evaluate inflation rates for different demographic groups. While (Prais 

1959) laid the theoretical foundations, (Snyder 1961) was most likely a pioneer in computing 

subgroup inflation rates, using US data from 1936 to 1955 to compute the inflation rates for 

low and high income groups. More recent examples of this kind of analyses include (Ruiz-

Castillo et al. 1999) for Spain, (Crawford & Smith 2002) for the United Kingdom, 

                                                 
2
 A specific foreign example of how differences in price levels and inflation can be reflected in relevant policies 

is the so called London allowance (or London weighting), which pays higher public sector wages for London-

based employees and has been researched for example by (Davies & Wilson 2002). 
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(Oosthuizen 2007) for South Africa, (Sugema et al. 2010) for Indonesia. These studies often 

differ in their specific conclusions, but they generally concur that there is significant 

dispersion among the inflation rates experienced by different households at any given point in 

time. However, there has essentially been no previous research in this area for the Czech 

Republic or, to the best of our knowledge, for any other Central and Eastern European or 

former transition country. 

This paper analyses inflation rates for individual households in the Czech Republic between 

1995 and 2010 answers the following questions: Are region-specific inflation rates important? 

How representative is the official inflation rate? Do low-income households and pensioners 

face higher inflation? 

To answer these questions, we in turn apply various methodological approaches. We look for 

the difference between price expenditures of Prague households when computed in two 

different ways. We first of all use nationwide prices to compute the inflation rate for Prague 

households, and then compare this to an inflation rate obtained using Prague prices instead of 

the nationwide ones. We also estimate the share of the population for which the average 

inflation rate can be considered representative and examine the relationship between the 

average inflation rate and the representativeness. We then discuss and estimate two different 

approaches for calculating the inflation rates. Finally, we analyse inflation differentials for the 

subgroups of low-income and pensioner households and investigate what the main 

determiners of higher inflation are. 

The layout of the paper is as follows: the methodology is explained in Section 2; the main 

datasets used for the analysis are described in Section 3; the bias caused by the application of 

nationwide prices instead of region-specific prices is evaluated in Section 4; The 
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representativeness of the official Czech inflation rate is measured in Section 5; Section 6 

discusses various possibilities for computing subgroup inflation rates; Section 7 analyses the 

magnitudes and drivers of subgroup inflation rates for pensioners and low-income 

households; a conclusion is found in Section 8. 

2 Methodology 

This section discusses inflation rate measurement and introduces terminology that will be 

used throughout the paper. The official inflation rate is the inflation rate published by the 

Czech Statistical Office (CZSO). The specific inflation rate is the inflation rate to which a 

given household is exposed. The subgroup inflation rate is the inflation rate towards which a 

given subgroup of households is exposed. When the subgroup is a whole population of 

households, the subgroup inflation rate is the aggregate inflation rate. 

When estimating inflation rate in order to measure real changes in the cost of living, we have 

to deal with the problem that, as noted by (Hobijn & Lagakos 2005) on page 582, it is well 

known from price index theory that calculating an exact index of the cost of living is not 

feasible. Instead, the measure of the average change in the cost of living in a period t is 

usually approximated by a change in the Consumer Price Index (CPI), which is calculated by 

the Laspeyres index: 

(1)        
∑           
 
   

∑             
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where       is the change in the CPI in period t,      is the quantity of good or service a 

consumed in period t in a whole economy,      price of good or service a in period t, n is the 

number of different goods or services.
3
 

As (Crawford & Smith 2002)  for example discuss, the CPI is not a true cost-of-living index, 

because a cost-of-living index measures the average change in prices with reference not to a 

fixed list of demands, but to a fixed standard of living. Since the CPI assumes there is no 

substitution when relative prices change, it corresponds to the upper limit of the true growth 

of the cost-of-living index.
4
 When there are no significant changes in prices, it can be 

assumed that the bias is low, since households are not motivated to substantially change their 

expenditure patterns.  

Unfortunately, the data on quantities consumed that are necessary for the evaluation of 

formula (1) are not usually available, but only data on expenditure for a given good or service. 

Also, data on prices are usually less costly to obtain than data on expenditures, and therefore 

price data are more readily available than expenditure data. With these limitations, the CPI 

change is computed as: 

                                                 
3
 Alternatively, there is the GDP deflator, defined as                

∑         
 
   

∑           
 
   

  , and computed by the 

Paasche index. Unlike the CPI, the basket of goods for the GDP deflator is allowed to change from year to year 

and therefore can account for substitution bias. 

4
 This is discussed in (Abraham et al. 1998), p. 2, (Crawford & Smith 2002), p. 3, and an extensive review of 

sources of CPI bias in measuring the cost-of-living index is provided in (Garvey & Murphy 2004) (p. 11 and 12). 

For example, according to (Boskin et al. 1998) (p. 44), the US CPI overestimates the true cost-of-living index by 

1.1%. 
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(2)       
∑     

    
    

 
   

∑     
      
    

 
   

   

where               is the expenditure on a good or service a in at time t in a whole economy, 

    is the base time period. 

The CZSO changes the base period approximately every five years, as this is their interval for 

conducting major updates to the expenditure structure.
5
 In the US, according to (Greenlees & 

Mason 1996), the index is updated approximately every 10 years. As underlined by (Hobijn & 

Lagakos 2005) on page 583, infrequent updating of the base period can be a major source of 

substitution bias, because it causes the CPI not to take properly into account the fact that 

people substitute goods that become relatively cheaper for goods that become relatively more 

expensive. In this paper, the expenditures are updated in every period when the inflation rate 

is computed (so       is set). This has two advantages, as in (Hobijn & Lagakos 2005) 

(p. 583): the analysis is not limited by dependence on the selection of a particular base period, 

and the substitution bias is reduced. For our computations the aggregate inflation rate at time t 

is defined as: 

(3)     
∑       

    
      

 
   

∑       
 
   

   

Defining the relative price change of a specific good or service a at the time t as: 

(4)      
    

      
   

                                                 
5
 An expert from the CZSO, Iva Šedivá, provided us with the information that between 1999 and 2012, there 

were updates in 1999, 2005, and 2009. 
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The definition of an aggregate inflation rate can be rewritten as: 

(5)     
∑       

    
      

 
   

∑       
 
   

 
∑       (      )
 
   

∑       
 
   

   
∑           
 
   

∑       
 
   

 

Following (5), the specific inflation rate of a household h at time t can be defined as: 

(6)      
∑             
 
   

∑         
 
   

   

where        is the expenditure of a household h for a good or service a at time t. 

There are two possible approaches for calculating the aggregate or subgroup inflation rates: 

democratic and plutocratic averages. One of the first authors to discuss extensively the 

problem of multiple possibilities when computing the aggregate or subgroup inflation rate 

was (Prais 1959), while the differences between democratic and plutocratic averages were 

recently discussed by (Artsev et al. 2006) and by (Crawford & Smith 2002). The plutocratic 

average resembles the official inflation rate in that it is weighted by households’ total 

expenditures, while the democratic average is a democratically-weighted average, where each 

household has the same weight. Formally, the democratic average for a subgroup x at time t is 

the arithmetic average of specific inflation rates at time t of all households from x: 

(7)       
∑     
 
   

 
 

where      is the specific inflation rate of household h (in this case, belonging to subgroup x) 

at time t, m is the number of households in subgroup x. 

The plutocratic average for subgroup x at time t is defined as: 

(8)       
∑             
 
   

∑         
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Definition (8) is very similar to the definition of the specific inflation rate (6), but instead of 

the expenditures of household h for good or service a at time t (      ), the expenditures of 

subgroup x for good or service a at time t is used (      ). Households are weighted equally in 

the case of (7), the democratic average, whereas in the case of (8), the plutocratic average, 

households with higher expenditures have higher weights and vice versa. The CPI change is 

constructed as a plutocratic average. It is usually easier to compute in this way, as only the 

price indices and the aggregated expenditure shares of goods and services are needed, 

whereas for the computation of the democratic average the specific inflation rates for every 

household must be evaluated, as discussed for example in (Artsev et al. 2006) and (Kokoski 

2000). The difference between the plutocratic and the democratic average is called plutocratic 

bias.  

3 Data 

To compute the variables of interest using the formulas defined in the previous section, we 

need data on household characteristics and expenditures on various goods and services, as 

well as data on relative price developments for various goods and services. These data sets 

come from the CZSO in the form of the Household Budget Survey (HBS) and in the form of 

price data gathered for the purpose of the Consumer Price Index (CPI). We used the HBS 

annual data for 1994 to 2009, and the CPI nationwide price indices from 1994 to 2010, as well 

as the CPI price indices for the Prague region from 2001 to 2010. 

The HBS contains very detailed data on the income, expenditures, and other characteristics of 

a sample of Czech households, and it has been previously used in recent microeconomic 

analyses such as (Dušek & Janský 2012). Specifically, the data provides information for 
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around 250 expenditure groups (goods and services), around 60 demographic identifiers, and 

around 30 income items, for a representative sample of around 3000 households in the Czech 

Republic. It is the most detailed dataset of its kind for the Czech Republic. The composition 

of the sample is operatively amended, usually annually, to maintain a high level of 

representativeness.
6
 The size of the survey and the number of observed attributes changes 

slightly year to year. There are some potential confounders of the representativeness of HBS, 

but we do not consider them particularly influential, especially in the data collected since 

2006, not least on the basis of analysis in (Dybczak et al. 2010).
7
 Let us also note that the 

sample for the household budget survey was selected by purposive quota sampling. The 

designers of the survey have made efforts to make it as similar to random sample as possible, 

but nevertheless its characteristics are not the same as those of a random sample, in general. 

One implication of this suboptimal sampling is that the results of hypothesis testing on the 

                                                 
6
 Every household in the sample is allocated a specific coefficient (COEF) that indicates its weight in the sample. 

These COEFs are employed in order to obtain a representative sample. The existence of COEFs makes 

computations more demanding, as households must be always weighted by their COEFs. In this paper, this 

weighting is always included; sometimes it is explicitly described. 

7
 A short discussion of potential confounders of HBS resulting in its potential non-representativeness, most 

relevant to the pre-2006 data, follows. First, institutional households and homeless people are not included in the 

survey (European Communities 2004). Also, the sample might be too small because the ratio of the number of 

households surveyed to the number of households in the actual population was the second lowest among 13 

European countries, (European Communities 2004). Furthermore, as (Crawford & Smith 2002) discuss, 

systematic over- or under-reporting of expenditures can occur in this type of data collection, due to forgetfulness 

(e.g. consumption outside the home), active concealment (e.g. receipt from a beauty studio), and guilt (e.g. 

cigarettes). And, since some expenditures are recorded monthly, large and infrequent purchases may be 

underestimated. The treatment of these confounders is beyond the scope of this analysis, and it is assumed in line 

with (Dybczak et al. 2010) and other similar studies that these confounders are not very significant. 
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data might be biased or misleading. However, we believe that our use of the data is consistent 

and in line with the efforts of CZSO to make the sample resemble a random sample as closely 

as possible, as well as with previous uses of the data such as (Dybczak et al. 2010). 

This paper uses some of the HBS variables for sorting households into subgroups. Data about 

financial expenditure are fully utilised. In-kind income and expenditure are not used in the 

computation of various inflation rates. For most of the goods and services from financial 

expenditure, the survey does not contain the number of units bought, but only expenditure on 

these goods and services. Therefore, a dataset of prices is needed in order to be able to 

evaluate the inflation rates. 

The CZSO collects price data on a monthly basis for the purpose of the CPI for all units in the 

consumer basket, which has around 700 units. These detailed data are however only for the 

internal purposes of CZSO including the computation of the Harmonised Index of Consumer 

Prices (introduced by Eurostat and employed by the European Central Bank for the purposes 

of monetary policy in Eurozone). For this research, it was only possible to obtain the monthly 

price indices of 145 groups of goods and services, from 1991 to 2010, aggregated for the 

whole Czech Republic. The equivalent price indices specific to the Prague region for 2001-

2011 were also available. These are the most detailed time-series datasets of Czech prices that 

are available to researchers. The number of price indices allocated to every first-level 

Classification of Individual Consumption by Purpose (COICOP) expenditure category varies.
8
 

                                                 
8
 Distribution of price indices among expenditure categories according to the first level of COICOP categories 

(number of price indices in the brackets): 1. Food, Non-Alcoholic Beverages (14); 2. Alcoholic Beverages, 

Tobacco (7); 3. Clothing, Footwear (9); 4. Housing, Water, Electricity, Gas, Other Fuels (17); 5. Furnishings, 

Household Equipment, Routine Household Maintenance (17); 6. Health (10); 7. Transport (16); 8. 



3. Inflation Differentials  88

 

 

 

Since the data provided from the HBS are annual data, no use is made of the fact that the price 

index data are available on a monthly basis; only the annual averages are used in the inflation 

computations. There is a wide dispersion among the development of relative prices even if we 

examine only the highly aggregated cumulative price indices for 12 groups of goods and 

services according to the first level of the COICOP from 1994 to 2010. Using 1994 as a base 

equal to 100%, housing and fuels costs and health costs grew by more than 200%. In contrast, 

the average nominal prices of clothing and footwear were the same in 1994 as in 2010, and 

furnishing and household equipment and maintenance grew by just 16% over the period. 

The structure of the expenditure breakdown in the HBS is different from the price indices 

breakdown provided by the CZSO. Therefore we constructed a conversion table linking 

variables from the financial expenditures of HBS to the specific price index from the set of 

145 price indices in order to compute inflation rates as defined in the previous section. The 

conversion was quite clear for many variables, since the name of the variable in the 

expenditures list and the price index are the same or very similar. As the number and structure 

of observed variables within the financial expenditures in HBS varies somewhat from year to 

year, conversion tables for different years sometimes vary slightly.  

4 Nationwide versus Prague prices 

This section analyses the size of the bias in inflation rate computation that is introduced by 

assuming that households from different regions within a country face the same (i.e. 

nationwide) prices. There are existing papers that evaluate inflation rates with respect to the 

                                                                                                                                                         
Communication (4); 9. Recreation, Culture (24); 10. Education (6); 11. Restaurants, Hotels (5); 12. 

Miscellaneous Goods, Services (16). 
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region where the household lives (for example (Garner et al. 1996), p. 36), but these assume 

the same nationwide prices for specific goods for all households, so the differences in 

inflation rates they observe are attained owing to regional differences in consumption 

patterns. Previous studies admit that there are price differences for the same goods in different 

regions (Čadil et al. 2012) (p. 10) and shops (O’Donoghue et al. 2007), but, as argued by 

(Hobijn & Lagakos 2005), the assumption that all households encounter the same prices for 

the same goods and services is very widespread because regional price indices are only rarely 

available.  

As the available data make it possible, we compare inflation rates for Prague households 

using both nationwide and Prague price indices for years 2002-2010. Table 1 shows this 

comparison. The use of nationwide prices generally seems to overestimate the price increases, 

when compared to the values using Prague prices, with the exception of two years, 2003 and 

2009.
9
 So using Prague prices instead of nationwide prices in calculations for the past decade 

would result in lower inflation rates being reported for Prague households, and this would 

likely better reflect the reality experienced by Prague households. 

  

                                                 
9
 Furthermore, using a standard t-test with the Prague household subsample, the difference between the 

democratic average inflation rate using nationwide prices and Prague prices is significantly negative in all cases 

at 99.9% confidence level, except for 2003 and 2009. In 2003, it is significantly positive, while in 2009 it is not 

significantly different from zero. 
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Table 1: Prague households democratic average inflation rates for various price indices 
Democratic 

average inflation 

rate 

2002 2003 2004 2005 2006 2007 2008 2009 2010 Avg. 

Prague households, 

Prague price indices 
1.30% 0.68% 2.55% 1.48% 2.20% 2.36% 6.64% 1.80% 1.27% 2.25% 

Prague households, 

nationwide price 

indices 

1.74% -0.01% 2.78% 1.71% 2.59% 2.78% 7.17% 1.77% 1.83% 2.48% 

All households, 

nationwide price 

indices 

1.22% -0.32% 2.69% 1.61% 2.54% 2.56% 6.73% 1.50% 1.34% 2.16% 

 

The Prague region is overall very distinct from other Czech regions and therefore the bias for 

the Prague region caused by the usage of nationwide price indices could be assumed as being 

an upper limit for any other regional biases that we cannot examine because of the lack of 

regional data. Still, on the basis of the Prague analysis, it seems clear that the bias introduced 

by the assumption that households from all regions face the same inflation is substantial. 

This bias is not usually taken into account in research, but more importantly, is not taken into 

account in public policies such as the indexation of pensions, which aim to keep up with the 

rising cost of living. Further analysis that would take into account not only these region-

specific inflation differentials, but also region-specific price levels that we do not study here, 

could lead to recommendations for region-specific indexation. As with any policy change, this 

should be further evaluated on the basis of the presumed benefits and costs of, for example, 

the policy’s implementation and associated administration. 

5 Average inflation rate representativeness  

This section analyses the representativeness of the average inflation rate since, as noted by 

(Leicester et al. 2008), any measure of inflation is necessarily only an average of the 

experience of different households and may not be particularly representative of what is 
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happening for any household in particular. For the purposes of this paper, the aggregate 

democratic inflation rate is considered representative for a given household if the specific 

inflation rate of that household is “very close” to it. (Leicester et al. 2008) proposed two 

measures of "closeness" and applied them to the UK data. The second measure is also used on 

UK data by (Crawford & Smith 2002) and on Israeli data by (Artsev et al. 2006). Both of 

these measures are applied in this paper and so our results can be compared with those for the 

UK, and partly with those for Israel.  

(Leicester et al. 2008) define the first measure (Measure 1) as the answer to the question of 

how many households have an inflation rate that is more than 25 per cent away from the mean 

inflation rate in each year. The second measure (Measure 2) is then the answer to the question 

of how many households have inflation that is more than 1 percentage point away from the 

mean. The two measures will therefore produce different results and, as (Leicester et al. 2008) 

note, the former will tend to suggest that many households are far from the mean when 

inflation is very low, whereas the latter will suggest many households are far from the mean 

when inflation is very high. 

Formally, we define the two measures in the following way. Measure 1: 

if         〈           〉  ⇔       

       if         〈           〉  ⇔       

Measure 2: 

   (         ) ⇔       
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where C is the subset of specific inflation rates which are “close” to the democratic inflation 

rate,   is the democratic inflation rate,    is the specific inflation rate for a household h.
10

 

Table 2 shows the estimated ratios of representativeness and the democratic average inflation 

rate for 1995-2010. The average proportions of households fulfilling measures 1 and 2 for 

closeness over the whole period are 53% and 64%, respectively. In the UK, based on 

(Leicester et al. 2008), in 1995-2008, the ratios were 46% and 52% respectively.
11

 In Israel, in 

1999-2005, the average measure 2 ratio was 58% (Artsev et al. 2006). 

Table 2: Estimated ratios of representativeness of official inflation rate over time (%) 
 1995 1996 1997 1998 1999 2000 2001 2002  

Democratic inflation rate 9.2 9.3 8.8 11.1 1.9 3.1 5.0 1.2  

Measure 1 97.4 93.4 87.7 74.1 47.6 41.5 66.3 26.3  

Measure 2 73.2 65.9 56.2 31.5 77.8 54.2 55.7 72.3  

 2003 2004 2005 2006 2007 2008 2009 2010 Avg. 

Democratic inflation rate -0.3 2.7 1.6 2.5 2.6 6.7 1.5 1.3 4.3 

Measure 1 10.3 62.4 36.6 45.8 44.4 65.0 29.1 27.6 53.5 

Measure 2 87.0 79.5 73.8 64.1 64.1 42.0 64.9 67.3 64.3 

 

                                                 
10

 As described earlier, the representativeness of a household in a sample is determined by its COEF number and 

we use these as weights. A procedure is applied for both measures in which all coefficients belonging to the 

households whose specific inflation rate falls into C are summed, and the sum is divided by the sum of 

coefficients of all households in the sample. Formally:   
∑   
 
   

∑   
 
   

, where R is the estimated ratio of population 

whose specific inflation rate is close to the democratic average inflation rate, n is the number of households 

whose computed specific inflation rate is close to the democratic average inflation rate, m is the total number of 

households in the sample, and    is the COEF of the household i. 

11
 (Leicester et al. 2008) provided a chart on page 22, but no exact numbers, so we have estimated this average 

from their chart. 
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Table 2 also confirms our expectations that the two measures will vary, and in what ways. For 

example when the inflation was relatively low around 2003, Measure 1 does suggest that 

many households are far from the mean, whereas when inflation was relatively very high in 

2008, Measure 2 suggests that many households are far from the mean. 

(Crawford & Smith 2002) further analysed whether the magnitude of an aggregate democratic 

inflation rate was significantly associated with lower representativeness, using UK data from 

the period 1975- 1999, by using the ordinary least squares to regress the Measure 2 ratio on 

the aggregate democratic inflation rate. The value of the estimated coefficient of aggregate 

democratic inflation rate was -1.7 with standard error 0.5. (Artsev et al. 2006) performed the 

same test on the Israeli 1999-2005 data, and the value of the estimate was -0.7.
12

 The result of 

this regression estimated on the Czech data is -2.5. 

The estimated coefficient is statistically significant the 99% confidence level (p-value 0.009), 

and is lower than that for the UK and Israeli data. The regression is based only on a very 

small number of observations (16) and the data analysis also indicated possible 

heteroskedasticity. The p-value of the Breusch-Pagan test is 0.055. Running the regression 

with robust standard errors, the estimate is still significant at the 95% confidence level (p-

value 0.028). 

Overall, the average inflation rate was representative for only around 60% of the Czech 

households, with significant changes over time and depending on the measure used. We find a 

statistically significant negative association between the average inflation rate and the 

representativeness, approximated by Measure 2 ratio, which is in line with the previous results 

on the UK and Israeli data. 

                                                 
12

 Variance was not provided by (Artsev et al. 2006) and so the statistical significance cannot be judged. 
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6 Plutocratic versus democratic average inflation rate 

This section presents empirical evidence on aggregate plutocratic and democratic inflation 

rates and thus continues the discussion of these two terms begun in Section 2.  

Table 3 provides a comparison of the annual aggregate democratic and plutocratic averages. It 

includes also the difference between the two averages, the so called plutocratic bias, as well as 

the official inflation rate and additionally also the GDP deflator. 

Table 3: Average plutocratic, democratic, official inflation rate and plutocratic bias 
 1995 1996 1997 1998 1999 2000 2001 2002  

Plutocratic average 8.9 8.9 8.4 10.1 1.9 3.8 4.6 1.0  

Democratic average 9.2 9.3 8.8 11.1 1.9 3.1 5.0 1.2  

Plutocratic bias -0.2 -0.3 -0.4 -0.9 0.0 0.7 -0.4 -0.3  

Official inflation rate (CPI) 9.1 8.8 8.5 10.7 2.1 3.9 4.7 1.8  

GDP deflator 9.9 7.9 9.7 2.5 1.4 4.6 2.6 9.9  

 2003 2004 2005 2006 2007 2008 2009 2010 Avg. 

Plutocratic average -0.4 2.5 1.3 2.2 2.3 6.1 1.1 1.1 4.0 

Democratic average -0.3 2.7 1.6 2.5 2.6 6.7 1.5 1.3 4.3 

Plutocratic bias -0.1 -0.2 -0.3 -0.4 -0.3 -0.7 -0.4 -0.2 -0.3 

Official inflation rate (CPI) 0.1 2.8 1.9 2.5 2.8 6.3 1.0 1.5 4.3 

GDP deflator 0.9 4.0 -0.3 0.5 3.3 1.9 2.3 -1.6 3.0 

Source: Plutocratic average and bias and democratic average is computed as explained in the 

text, the official CPI and the GDP deflator is taken from the CZSO 

The average of the aggregate plutocratic inflation rate over the whole period is 4.0%; for the 

democratic inflation rate 4.3% for the official inflation rate 4.3% (CPI).
13

 The average of the 

                                                 
13

 In theory, using the same dataset and methodology as the CZSO should imply that the plutocratic average 

equals the official inflation rate. In practice, we use a different dataset (as the most detailed CZSO dataset is not 

available to researchers) and different methodology (one difference that we are aware of is that we update the 

expenditure shares every year whereas the CZSO updates these roughly every five years; this should lead a lower 
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GDP deflator is lower than of the CPI as expected due to the substitution bias of the CPI. The 

plutocratic bias, which is the democratic average subtracted from the plutocratic average, is 

negative for most of the period.
14

 One of the implications is that households faced a lower 

inflation rate than poorer households in most of the years. A summary of 12 empirical studies 

about the plutocratic bias is discussed in (Ley 2005) and the conclusion is that the sign and 

magnitude of the bias varies heavily across countries and years.   

(Oosthuizen 2007) argues that the weighting methodology (democratic or plutocratic average) 

should be selected based on the purpose for which the computed inflation rate is used. So in 

the case of monitoring economy-wide consumer price inflation, the price index should reflect 

the structure of economy-wide consumer spending and therefore the use of the plutocratic 

average is recommended.  On the other hand, the democratic average should be used where 

the price index is used in relation to one given population subgroup; for example, for 

adjusting pensioners’ pensions in order to maintain their real purchasing power. Therefore the 

democratic averages are used to represent the subgroup inflation rates in this study. As argued 

by (Leicester et al. 2008), there is no reason why high-income families should have more 

weight in determining subgroup inflation rates.  

As discussed by (Oosthuizen 2007) and (Moulton & Stewart 1999), there are a number of 

problems that can affect the calculation of subgroup inflation rates. The two most important 

seem to be, first, that the number of households in a subgroup is generally smaller than the 

                                                                                                                                                         
substitution bias in the aggregate plutocratic inflation rate). These differences might explain why the aggregate 

plutocratic inflation rate shown here is on average lower than the official inflation rate. 

14
 At a 99% confidence level, the plutocratic bias was significantly negative for all years except 1999, when the 

difference was not significant, and 2000, when it was significantly positive. 
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total number of households (so the result might not be representative); and, second, that the 

data on prices are collected from shops that are chosen as representative of the whole 

population, and this might not be applicable to a particular subgroup.
15

 Subgroup inflation 

rates may be biased for these reasons. For the Czech Republic, we believe that the bias caused 

by the second of these issues might be more important than that caused by the first, since both 

of the subgroups we analyse in the next section are represented by hundreds of observations in 

HBS every year.
16

 

7 Pensioner household and low-income household subgroups 

In this section we analyse subgroup inflation rates for pensioner households and low-income 

households as well as the main influences on these rates. We define a pensioner household in 

line with the CZSO as a household in which there are no economically active members and 

whose head is a pensioner. Low-income households were defined in various ways in previous 

studies, and we present these in Table 4. 

  

                                                 
15

 According to Ley (2005, p. 641), the Indian Ministry of Statistics and Programme Implementation, which 

computes several subgroup inflation rates, solved this problem by collecting distinctive prices for every 

subgroup (based on a sample of shops visited by the respective subgroup). 

16
 The bias caused by the second reason might be important, but there is no easy way we could test this with the 

currently available data. It might theoretically be tested by comparing the CPI prices with household-specific 

unit values derived from the HBS, and we consider this an interesting area for future research. 
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Table 4. Various definitions of low-income households 
Study Definition  

(Sugema et al. 2010) Per capita income of a household below specified absolute threshold 

(Artsev et al. 2006) Per capita net income in lowest 10% of the distribution 

(Garvey & Murphy 2004) Lowest 10% of the households income distribution 

(Crawford & Smith 2002) Lowest 10% of the households income distribution 

(Garner et al. 1996)  

  

1.Income below given absolute poverty threshold 

2. Expenditures below given absolute poverty threshold 

3. Participation in selected welfare programs 

(Blank & Blinder 1985) Lowest 20% of the households income distribution 

(Hagemann 1982) Income of a household below absolute specified threshold 

We consider the status of low-income as having a relative rather than absolute meaning: a 

low-income household is defined as one with an income in the lowest 10% of the income 

distribution in a given year.
17

 Once again, we ensure representativeness.
18

 Table 5 compares 

democratic inflation rates for three groups:  the so called aggregate covers the whole 

population, whereas the other two democratic inflation rates focus on pensioners and low-

income households. 

Table 5: Democratic inflation rates – aggregate, low-income households, pensioners 

 

1995 1996 1997 1998 1999 2000 2001 2002 

 Aggregate  9.2 9.3 8.8 11.1 1.9 3.1 5.0 1.2 

 Pensioner households 10.0 9.8 9.8 12.0 1.9 3.4 6.1 1.6 

 Low-income households 9.3 9.8 9.2 12.9 2.2 3.6 6.5 2.1 

 

 

2003 2004 2005 2006 2007 2008 2009 2010 Avg. 

Aggregate  -0.3 2.7 1.6 2.5 2.6 6.7 1.5 1.3 4.3 

Pensioner households -0.1 3.0 2.1 3.3 2.5 8.1 1.6 1.4 4.8 

Low-income households -0.2 3.1 2.3 3.7 2.6 8.5 1.4 1.5 4.9 

 

The average of the aggregate democratic inflation rate for the whole sample for the sample 

period is, as mentioned earlier, 4.3%, while it is 4.8% for low-income households, and 4.9% 

for pensioner households. Both subgroup inflation rates are higher than the aggregate rate in 

                                                 
17

 This threshold is selected in compliance with a number of other authors who run similar analyses (Table 4). 

18
 Specifically, we ensure the best possible representativeness by defining the 10% threshold so that the sum of 

COEFs of households with incomes below that threshold equalled 10% of the total sum of COEFs. 
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most years.
19

 Using the same data as in Table 5, and considering 1994 as a base year with a 

price level equal to 100% for all groups of households, the cumulative inflation in 2010 would 

be 193% for the whole sample, 209% for pensioner households, and 213% for low-income 

households. These differences seem substantial to us, and in our opinion deserve policy 

makers’ attention, for example, when planning the indexation of pensions or social benefits. 

Let us compare our results with the existing literature for other countries. Looking only at 

papers that analyse periods of at least 5 years, many concluded that low-income households 

faced a higher than average inflation rate (for example, (Stewart 2008) on US data, (Garvey & 

Murphy 2004) on Irish data, and (Sugema et al. 2010) on Indonesian data), some concluded 

that they faced overall the same inflation rate as the average ((Artsev et al. 2006) on Israeli 

data), and some concluded that they faced lower inflation ((Crawford & Smith 2002) on UK 

data). (Blank & Blinder 1985) examined a very long period from 1947 to 1982 using US data, 

and concluded that on average there is no difference. Generally, poor households are less able 

to substitute when the price of the goods and services they buy increases. Therefore, the bias 

of the CPI as an estimator of true inflation rates (caused by the assumption of constant 

expenditure patterns as price changes) is lower for them than for richer households. 

Furthermore, the aggregate inflation rate is biased upward more than the low-income 

households’ inflation rate. Therefore, our estimated difference between results for the 

                                                 
19

 Using Welch's one-tailed t-test, the pensioner rate is significantly greater than the aggregate rate at a 95% 

confidence level in every year except 1999, 2007, 2009 and 2010.  Almost the same holds for low-income 

households, whose inflation rate is significantly greater except in 2007, 2009, and 2010. Also, it can be 

hypothesised that low-income households face the same inflation rate as pensioner households. However, using 

Welch's two-tailed t-test, the rates are, at the 95% confidence level, not significantly different only in 6  of the 

years studied: 1996, 2000, 2003, 2007, 2009, and 2010. 
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subgroups and for the whole sample might be even greater in reality. The same argument 

holds for pensioners, if only because they, on average, also belong to poorer households. 

The results for pensioners are similarly varied. For example, (Hobijn & Lagakos 2005) 

concluded based on US data that pensioners faced on average a higher inflation rate, while  

(Crawford & Smith 2002) arrived at the opposite conclusion based on UK data, and (Lieu et 

al. 2004) found on average no difference between the two rates, based on Taiwan data.  While 

summarising various studies on subgroup price indices, (Oosthuizen 2007) concluded that no 

single group experiences consistently higher or lower rates of inflation in the long run, 

relative to other groups . Assuming that price indices develop differently, and that subgroups 

have different spending patterns among countries, there is no reason that there should be 

worldwide similar trends among subgroup inflation rates in comparison to the national 

aggregate inflation rates. 

To determine the biggest contributors to the inflation rate to which a subgroup is exposed, the 

relative contribution of expenditure on a specific good or service i to the plutocratic inflation 

rate at the period t for sub-population x can be calculated as:   

(9)                
            

|∑             
 
   |

 

For a better aggregated illustration, we divide all goods and services monitored by HBS into 

12 groups according to the first level of COICOP. The relative contribution of expenditure on 

a specific group of goods and services k (  {        }) to the subgroup plutocratic 

inflation rate at a period t for sub-group x is calculated as:  

(10)         
∑             
 
   

|∑             
 
   |
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where m is the total number of specific goods/services in the group k. The absolute 

contribution of expenditure on a specific group of goods and services k (  {        }) to 

the subgroup plutocratic inflation rate at a period t for sub-group x can be defined as
20

: 

(11)        (
∑             
 
   

∑             
 
   

)      (
∑             
 
   

∑             
 
   

) (
∑             
 
   

∑         
 
   

)  

∑             
 
   

∑         
 
   

 

Table 6 shows the absolute contribution of various expenditures of the whole sample, 

pensioner households, and low-income households towards their inflation rates. The biggest 

“increasers" (expenditure on a given subgroup of goods and services causing an absolute 

growth in inflation rate greater than 1%) are depicted in bold, the biggest “reducer” 

(expenditure on a given subgroup of goods and services causing an absolute fall in the 

inflation rate by more than 1%) in bold italic. Columns 1-12 refer to the first level of COICOP 

categories and are listed below the tables in the notes. 

  

                                                 
20

 Since the weight of a household in the whole sample is determined by its COEF, the expenditures are 

weighted according to the COEFs of the households in order to keep the representativeness (this is not shown in 

the equations). 
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Table 6. Contributors to inflation rate in absolute terms; how much each of the groups 

contributed to inflation rate 

Whole sample 

  1 2 3 4 5 6 7 8 9 10 11 12 

1995 1.92% 0.32% 1.03% 1.66% 0.51% 0.20% 0.72% 0.20% 0.82% 0.36% 0.58% 0.63% 

1996 1.59% 0.40% 0.93% 1.84% 0.31% 0.21% 1.67% 0.19% 0.61% 0.25% 0.40% 0.55% 

1997 0.77% 0.27% 0.79% 2.80% 0.40% 0.31% 1.05% 0.21% 0.66% 0.21% 0.39% 0.54% 

1998 1.00% 0.37% 0.54% 4.81% 0.39% 0.22% 0.58% 0.21% 0.67% 0.29% 0.52% 0.53% 

1999 -0.64% 0.12% 0.05% 1.20% 0.09% 0.05% 0.32% 0.27% 0.05% 0.13% 0.11% 0.13% 

2000 0.13% 0.12% -0.15% 1.68% 0.00% 0.04% 1.17% 0.15% 0.23% 0.03% 0.13% 0.24% 

2001 0.84% 0.11% -0.15% 2.54% 0.00% 0.06% -0.04% 0.21% 0.46% 0.02% 0.19% 0.35% 

2002 -0.44% 0.06% -0.20% 1.13% -0.01% 0.08% -0.32% 0.05% 0.14% 0.03% 0.21% 0.23% 

2003 -0.43% 0.04% -0.51% 0.28% -0.16% 0.10% 0.06% -0.23% -0.16% 0.03% 0.15% 0.42% 

2004 0.52% 0.11% -0.34% 0.63% -0.17% 0.12% 0.38% 0.59% -0.01% 0.02% 0.36% 0.29% 

2005 -0.06% 0.04% -0.35% 0.93% -0.16% 0.16% 0.22% 0.24% 0.04% 0.02% 0.27% -0.01% 

2006 0.16% 0.03% -0.39% 1.66% -0.11% 0.10% 0.21% 0.23% 0.03% 0.03% 0.21% 0.04% 

2007 0.69% 0.33% -0.05% 1.03% -0.03% 0.11% 0.02% -0.04% -0.04% 0.02% 0.19% 0.04% 

2008 1.18% 0.30% -0.08% 2.89% 0.03% 0.79% 0.31% -0.15% 0.05% 0.02% 0.44% 0.29% 

2009 0.18% 0.14% -0.17% 0.43% -0.05% 0.20% 0.48% -0.12% -0.20% 0.01% 0.15% 0.01% 

2010 0.17% 0.14% -0.16% 0.46% -0.05% 0.19% 0.47% -0.12% -0.16% 0.01% 0.15% 0.01% 

 

Pensioner sample 

  1 2 3 4 5 6 7 8 9 10 11 12 

1995 4.25% 0.24% 0.52% 2.38% 0.28% 0.25% 0.40% 0.26% 0.41% 0.20% 0.29% 0.33% 

1996 3.56% 0.31% 0.50% 2.64% 0.20% 0.27% 1.01% 0.22% 0.30% 0.13% 0.21% 0.33% 

1997 1.78% 0.24% 0.48% 4.17% 0.30% 0.35% 0.72% 0.27% 0.61% 0.10% 0.19% 0.36% 

1998 1.40% 0.34% 0.32% 7.11% 0.38% 0.29% 0.38% 0.25% 0.58% 0.13% 0.27% 0.45% 

1999 -1.93% 0.13% 0.04% 2.27% 0.12% 0.07% 0.29% 0.39% 0.15% 0.08% 0.08% 0.13% 

2000 0.27% 0.09% -0.08% 2.86% 0.03% 0.04% 0.22% 0.20% 0.21% 0.00% 0.08% 0.14% 

2001 1.59% 0.11% -0.05% 3.04% -0.01% 0.10% 0.03% 0.19% 0.47% 0.00% 0.07% 0.31% 

2002 -0.55% 0.06% -0.09% 1.40% 0.00% 0.12% -0.19% 0.12% 0.19% 0.00% 0.08% 0.25% 

2003 -0.65% 0.04% -0.20% 0.27% -0.10% 0.11% 0.03% -0.08% 0.08% 0.00% 0.05% 0.27% 

2004 1.01% 0.09% -0.15% 0.83% -0.11% 0.11% 0.15% 0.61% 0.15% 0.00% 0.18% 0.23% 

2005 -0.10% 0.02% -0.20% 1.31% -0.15% 0.28% 0.20% 0.31% 0.17% 0.00% 0.11% 0.01% 

2006 0.28% 0.03% -0.22% 2.21% -0.09% 0.16% 0.14% 0.27% 0.19% 0.00% 0.08% 0.06% 

2007 1.18% 0.20% -0.02% 1.02% -0.03% 0.15% 0.06% 0.01% 0.13% 0.00% 0.07% 0.05% 

2008 2.17% 0.22% -0.04% 3.52% 0.01% 1.02% 0.25% -0.06% 0.20% 0.00% 0.20% 0.24% 

2009 0.33% 0.12% -0.08% 0.46% -0.04% 0.30% 0.42% -0.08% -0.09% 0.00% 0.07% 0.04% 

2010 0.31% 0.13% -0.08% 0.50% -0.04% 0.29% 0.25% -0.08% -0.09% 0.00% 0.07% 0.04% 
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Low-income sample 

  1 2 3 4 5 6 7 8 9 10 11 12 

1995 3.74% 0.24% 0.74% 2.01% 0.29% 0.12% 0.34% 0.14% 0.44% 0.27% 0.39% 0.41% 

1996 3.51% 0.36% 0.66% 2.33% 0.18% 0.14% 1.21% 0.15% 0.31% 0.17% 0.29% 0.40% 

1997 1.66% 0.24% 0.65% 3.54% 0.29% 0.21% 0.66% 0.20% 0.48% 0.15% 0.35% 0.49% 

1998 1.41% 0.31% 0.32% 7.80% 0.35% 0.28% 0.38% 0.26% 0.55% 0.13% 0.32% 0.45% 

1999 -1.87% 0.12% 0.03% 2.82% 0.11% 0.06% 0.11% 0.42% 0.14% 0.05% 0.09% 0.14% 

2000 0.27% 0.09% -0.08% 2.86% 0.03% 0.04% 0.22% 0.20% 0.21% 0.00% 0.08% 0.14% 

2001 1.78% 0.11% -0.07% 3.78% 0.00% 0.07% 0.05% 0.22% 0.26% 0.00% 0.11% 0.19% 

2002 -0.57% 0.05% -0.11% 1.93% 0.02% 0.13% 0.00% 0.17% 0.23% 0.01% 0.13% 0.13% 

2003 -0.62% 0.02% -0.19% 0.37% -0.07% 0.10% 0.03% -0.09% 0.06% 0.00% 0.05% 0.18% 

2004 1.01% 0.09% -0.15% 0.83% -0.11% 0.11% 0.15% 0.61% 0.15% 0.00% 0.18% 0.23% 

2005 -0.11% 0.03% -0.20% 1.54% -0.12% 0.27% 0.10% 0.36% 0.21% 0.00% 0.14% 0.04% 

2006 0.31% 0.03% -0.23% 2.68% -0.07% 0.16% 0.10% 0.30% 0.24% 0.01% 0.08% 0.04% 

2007 1.25% 0.25% -0.02% 1.35% 0.00% 0.13% 0.05% 0.00% 0.18% 0.00% 0.09% 0.04% 

2008 2.22% 0.21% -0.04% 3.76% 0.01% 0.96% 0.22% -0.06% 0.21% 0.00% 0.23% 0.24% 

2009 0.34% 0.11% -0.08% 0.79% -0.04% 0.29% 0.22% -0.10% -0.04% 0.00% 0.09% 0.00% 

2010 0.29% 0.12% -0.08% 0.73% -0.04% 0.25% 0.21% -0.09% -0.01% 0.00% 0.09% 0.00% 

Notes:  Columns 1-12 refer to the first level of COICOP categories: 1. Food, Non-Alcoholic Beverages; 2. 

Alcoholic Beverages, Tobacco; 3. Clothing, Footwear; 4. Housing, Water, Electricity, Gas, Other Fuels; 5. 

Furnishings, Household Equipment, Routine Household Maintenance; 6. Health; 7. Transport; 8. 

Communication; 9. Recreation, Culture; 10. Education; 11. Restaurants, Hotels; 12. Miscellaneous Goods, 

Services 

 

For the whole sample, the most common “increaser” of inflation rate was expenditure on 

housing and energy, because its price index rose very fast, and expenditure on food and non-

alcoholic drinks, because this was the biggest expenditure group. The same holds for both 

subgroups. These two groups of expenditure increased the subgroup inflation rate by more 

than 1 percentage point in twelve years and in eight years, respectively. Comparing the 

magnitudes, both these expenditure groups had a greater absolute impact on the two 

subgroups’ inflation rates than on the aggregate one. This can be explained by the fact that 

both subgroups spend relatively more on these expenditure groups. Expenditure on transport 

was an “increaser” three times for the whole sample in the period 1995-2000, but only in 1996 

for both the subgroups, because the subgroups spent relatively little on transport. Comparing 

the results for pensioner and low-income samples, the structure of “increasers” for both 

subgroups seems very similar with one minor exception – in 2008, pensioner expenditure for 



3. Inflation Differentials  103

 

 

 

health caused the pensioner inflation rate to grow by 1.02%, whereas for low-income 

households it was 0.96%. We observe that there are no “reducers” with the one exception of 

food and non-alcoholic drinks expenditure for both subgroups in 1999. 

The CZSO should consider constructing subgroup indices, ideally with regional variance, so 

as to be able to better distinguish the inflation rates faced by individual households. Some 

national statistical offices are already issuing subgroup indices (i.e. the US Bureau of Labor 

Statistics, as mentioned by Stewart, 2008, p. 19, the Indian Ministry of Statistics and 

Programme Implementation and the Hong Kong Census and Statistics Department, as 

discussed by Ley, 2005, pp. 634 and 641). The question of exactly which and how many 

different price indices should be evaluated by the CZSO for the purposes of economic policy 

remains unanswered, and is beyond the scope of this paper. The introduction of more price 

indices should enable policy makers to design economic policies more precisely and therefore 

contribute to better evidence-based policy making. However, since many Czech citizens do 

not even understand the meaning of the one, official, inflation rate, the cost of introducing this 

more detailed indexing might include a higher level of public misunderstanding. 

Areas for further research include the analysis of further subgroups and of the impact of price 

shocks on various inflation rates. Combining the data and methods used here with information 

on real wages and other indicators would be also very useful and would provide us with a 

more complex picture of developments in the living standards of various households. 

Further research could make estimating the impact not only of inflation, but monetary policy 

more generally as well-established exercise as that one for fiscal policy, as demonstrated, for 

example, in (Lustig et al. 2012) and (Cormac & Preston 2012). A step in this direction is, for 

example, (Romer & Romer 1998). Also estimates of distributional impact of other policies 
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would benefit from further research, ranging from fiscal consolidation in (Ball et al. 2013) to 

globalisation in (Goldberg & Pavcnik 2007). 

8. Conclusion 

This article has analysed the heterogeneity of household-specific inflation rates in the Czech 

Republic between 1995 and 2010. For this analysis we have used the most detailed data 

available on households, and on the prices of various goods and services, both nationwide and 

in the Prague region. By linking expenditure items with their respective price indices, we 

estimated the specific inflation rate for every household in the sample, which also enabled us 

to estimate subgroup inflation rates. We hope this analysis will attract increased attention to 

the often-neglected microeconomic implications of one of the most important macroeconomic 

variables. 

We have found that around 60% of the Czech households studied experienced an inflation 

rate within 1 percentage point of the national average inflation rate, and have further found a 

negative association between the average inflation rate and representativeness: the higher the 

magnitude of the average inflation rate over time, the lower the percentage of households who 

experience a real inflation rate similar to the average. Our results also show that using the 

Prague-specific prices in calculations would result in lower inflation rates being reported for 

Prague households, which would better reflect the reality experienced by those Prague 

households. This implies that a bias is introduced when assuming that households from all 

regions face the same, nationwide prices. Before making specific policy recommendations, 

however, we suggest to estimate similar results for other regions and to take into account the 
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differences not only in changes in prices, but also in price levels, both in cooperation with the 

Czech Statistical Office. 

We have compared the democratic and plutocratic average inflation rates and have 

demonstrated that the democratic average is more suitable for the analysis of inflation 

differentials for subgroups of low-income and pensioner households. The average democratic 

inflation rates of these two subgroups are higher than the aggregate rate in all years except for 

1999. For these two subgroup rates we identified the following determiners of high inflation: 

expenditure on housing, water, electricity, gas, and other fuels, and expenditure on food and 

non-alcoholic beverages. 

Since the results presented here are the first of its kind for the Czech Republic and the results 

from previously published studies vary quite significantly across countries, our results need 

not necessarily have predictive power for the forthcoming years. Therefore, the results 

warrant regular updating and policy-makers should be relatively cautious and should not rely 

solely on our estimates. 

The cumulative inflation from 1994 to 2010 was estimated at 209% for pensioner households, 

and 213% for low-income households, in contrast to 193% for the whole sample. These 

differences could serve as a signal to Czech policy makers to begin applying knowledge of 

differences between subgroup inflation rates in their designs for evidence-based policies. 

Applying this approach to the indexation of pensions and social benefits would be a good 

starting point. For example, a new indexation of pensions that would be dependent on 

pensioner-specific inflation rates, rather than on aggregate rates, could be considered. Of 

course, this kind of indexation, similarly to other detailed adjustments, has its implementation 

and operation costs that need to be considered against the perceived benefits.  



3. Inflation Differentials  106

 

 

 

8 References 

Abraham, K.G., Greenlees, J.S. & Moulton, B.R., 1998. Working to improve the consumer 

price index. The Journal of Economic Perspectives, 12(1), pp.27–36. 

Artsev, Y., Roshal, V. & Finkel, Y., 2006. Consumer Price Indices–Measuring Across 

Households. In Ninth Ottawa Group Meeting on Prices, London. Available at: 

http://www.ottawagroup.org/Ottawa/ottawagroup.nsf/home/Meeting+9/$file/2006%20

9th%20Meeting%20-%20Yoel%20Finkel%20-%20CPI%20-

%20aggregating%20across%20households.pdf. 

Blank, R.M. & Blinder, A.S., 1985. Macroeconomics, income distribution, and poverty, 

National Bureau of Economic Research Cambridge, Mass., USA. Available at: 

http://www.nber.org/papers/w1567 [Accessed April 23, 2013]. 

Boskin, M.J. et al., 1998. Consumer prices, the consumer price index, and the cost of living. 

The Journal of Economic Perspectives, 12(1), pp.3–26. 

Crawford, I. & Smith, Z., 2002. Distributional aspects of inflation. Available at: 

http://www.ifs.org.uk/comms/comm90.pdf [Accessed October 15, 2012]. 

Czech Statistical Office, 2013. Consumer Price Indices: Methodological Manual. Available 

at: 

http://www.czso.cz/eng/redakce.nsf/i/cpi_users_methodological_manual/$File/manual

_isc_2013en.pdf [Accessed April 23, 2013]. 

Čadil, J. et al., 2012. Application of Regional Price Levels on Estimation of Regional Macro-

Aggregates Per Capita in PPS. Statistika, 49(4). Available at: 

http://www.regionalstudies.org/uploads/conferences/presentations/european-

conference-2012/presentations/cadil-et-al.pdf [Accessed April 23, 2013]. 

Davies, R. & Wilson, R.A., 2002. Assembly Scrutiny of London Weighting. Warwick 

Institute for Employment Research. 

Dušek, L. & Janský, P., 2012. Changes in value added tax: how much do they affect 

households? (Změny daně z přidané hodnoty: Kolik přidají nebo uberou 

domácnostem?). Politická ekonomie, (3). 

Dybczak, K., Tóth, P. & Voňka, D., 2010. Effects of Price Shocks to Consumer Demand. 

Estimating the QUAIDS Demand System on Czech Household Budget Survey Data. 

Working Papers. 

European Commission, 2009. Dealing with the impact of an ageing population in the EU 

(2009 Ageing Report). COM (2009) 180final, 29(04), p.2009. 

European Communities, 2004. Household Budget Survey in the Candidate Countries, 

Luxembourg: Office for Official Publications of the European Communities. 



3. Inflation Differentials  107

 

 

 

Available at: 

http://epp.eurostat.ec.europa.eu/cache/ITY_SDDS/Annexes/hbs_esms_an3.pdf. 

Fernández, J.J., 2012. Explaining the introduction of automatic pension indexation provisions 

in 17 OECD countries, 1945–2000. Journal of European Social Policy, 22(3), pp.241–

258. 

Garner, T.I., Johnson, D.S. & Kokoski, M.F., 1996. An Experimental Consumer Price Index 

for the Poor. Monthly Lab. Rev., 119, p.32. 

Garvey, E. & Murphy, E., 2004. A consumer price index for low-income households in 

Ireland (1989—2001). Combat Poverty Agency. 

Greenlees, J.S. & Mason, C.C., 1996. Overview of the 1998 revision of the Consumer Price 

Index. Monthly Lab. Rev., 119, p.3. 

Hagemann, R.P., 1982. The variability of inflation rates across household types. journal of 

Money, Credit and Banking, 14(4), pp.494–510. 

Hobijn, B. & Lagakos, D., 2005. Inflation inequality in the United States. Review of Income 

and Wealth, 51(4), pp.581–606. 

Kokoski, M., 2000. Alternative CPI aggregations: two approaches. Monthly Lab. Rev., 123, 

p.31. 

Leicester, A., O’Dea, C. & Oldfield, Z., 2008. The Inflation Experience of Older Households. 

Institute For Fiscal Studies. Commentary, (106). Available at: 

http://www.ifs.org.uk/comms/comm106.pdf [Accessed April 23, 2013]. 

Ley, E., 2005. Whose inflation? A characterization of the CPI plutocratic gap. Oxford 

Economic Papers, 57(4), pp.634–646. 

Lieu, P.-T., Chang, C. & Chang, J., 2004. inflation rate Variations across household: 

empirical evidence from taiwan. international Journal of Business, 9(1). Available at: 

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=490457 [Accessed April 23, 

2013]. 

Moulton, B.R. & Stewart, K.J., 1999. An overview of experimental US consumer price 

indexes. Journal of Business & Economic Statistics, 17(2), pp.141–151. 

O’Donoghue, J., Powell, M. & Fenwick, D., 2007. Personal Inflation: Perception and 

Experiences. Available at: 

http://www.ottawagroup.org/Ottawa/ottawagroup.nsf/4a256353001af3ed4b2562bb001

21564/ca8009e582a0c66dca257577007fbcd0/$FILE/2007%2010th%20meeting%20-

%20David%20Fenwick%20(ONS)_Jim%20O%E2%80%99Donoghue,%20Matthew%

20Powell%20and%20David%20Fenwick_Personal%20Inflation_Perceptions%20And

%20Experiences.pdf. 



3. Inflation Differentials  108

 

 

 

Oosthuizen, M., 2007. Consumer Price Inflation across the Income Distribution in South 

Africa, Available at: http://ideas.repec.org/p/ctw/wpaper/07129.html [Accessed April 

23, 2013]. 

Prais, S.J., 1959. Whose cost of living? The review of economic studies, 26(2), pp.126–134. 

Ruiz-Castillo, J., Ley, E. & Izquierdo, M., 1999. The plutocratic bias in the CPI: Evidence 

from Spain. N
o
.: Documento de trabajo 1999-15. Available at: http://e-

archivo.uc3m.es/handle/10016/4731 [Accessed April 23, 2013]. 

Snyder, E.M., 1961. Cost of Living Indexes for Special Classes of Consumers. The Price 

Statistics of the Federal Government (National Bureau of Economic Research, No. 73, 

General Series, 1961). 

Stewart, K.J., 2008. Experimental consumer price index for elderly americans (cpi-e): 1982-

2007, the. Monthly Lab. Rev., 131, p.19. 

Sugema, I. et al., 2010. Consumer Price Index for the Poor (CPI-P): An Empirical Analysis of 

Indonesia. 

Webb, R.H. & Willense, H., 1995. Macroeconomic Price Indixes. In Macroeconomic Data: A 

User´s guide. The Federal Reserve Bank of Richmond. Available at: 

https://www.richmondfed.org/publications/research/special_reports/macroeconomic_d

ata/. 

Whitehouse, E.R., 2009. Pensions, purchasing-power risk, inflation and indexation, OECD 

Publishing. Available at: 

http://develop.fafo.no/files/news/9282/5Pensions,%20Purchasing-

Power%20Risk,%20Inflation%20and%20Indexation.pdf [Accessed February 11, 

2013]. 

 

 



Appendix: Response to reviewers’ reports 

Introduction 

This is an appendix to the dissertation with responses to the reviewers’ reports for the 

dissertation pre-defence. 

I thank all three reviewers, Prof. Richard Blundell, Dr. Kamil Galuščák and Doc. Ondřej 

Schneider, for insightful comments on the pre-defence version of my dissertation. I am 

grateful to them also their kind words on my dissertation. Below I respond to their comments 

(one by one in the alphabetical order with the comments in italics) and explain how I took into 

account their suggestions when revising the dissertation. 

Response to comments from Richard Blundell 

 There is room for more analysis of the model’s reliability and stability over the period 

under study but overall the estimated price and income elasticities accord with results 

for similar sample of households from other countries.  

This is a very good point. I included some new discussion of the model’s reliability 

and stability over the period under study. Nevertheless, this area largely seems a 

question for further research, which would hopefully be carried with more detailed 

data. The more detailed datasets should make the model more reliable and allow a 

more confident discussion of the heterogeneous effects as well as stability over the 

time. I attempted to estimate the QUAIDS model for shorter sub-periods of the 2001-

2011 data with the aim of comparing the stability of the estimates, but it proved to be 

impossible because of the lack of the data and I had to postpone it at least until either 

the time length or detail of data set improves. There are at least two potential 
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improvements in the data sets that I use and hopefully both will come in the future 

from the Czech Statistical Office: publication of separate prices for all 14 main Czech 

regions (only Prague at the moment) and publication of quarterly household budget 

surveys for most expenditures (these quarterly data are currently made available only 

in aggregate form that does not allow analysis comparable to what is possible with the 

annual household-level disaggregated data). The higher detail of data should provide 

more variation and allow a detailed study of heterogeneity. 

 I would recommend a deeper analysis of the pass-on issue in follow up research, 

especially where previous reforms can be used to infer whether taxes and duties were 

fully incorporated in consumer prices. 

Thank you for the suggestion of the pass-on issue for the follow up research and my 

objective is to do so for both excise duties and VAT. I am aware that this is a 

neglected aspect of the current simulation, because the emphasis of the current work is 

on behavioural response. The recent changes in both types of indirect taxation 

provided policy motivation for this current research and simulations. In the 

forthcoming years when all the data will be available, these same reforms should help 

to estimate how much were these taxes incorporated in consumer prices. 

 It would be useful to have a little more detailed analysis of the likely biases created by 

this measurement issue. There is also an assumption made to relate the elasticity for 

broad groups to the required elasticities for more specific groups where the duty is 

levied. Is there external information from other studies in other countries which might 

indicate the kind of biases involved in this assumption? 
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The assumptions about the role of cross-border purchases and purchases by foreign 

consumers led me to initiate cooperation with a talented student, Jozef Kubovič, who 

has provided first estimates of the extent of cross-border purchases of fuels for the 

Czech Republic in his diploma thesis “Automotive fuel taxes and cross-border 

shopping”. He found evidence of the cross-border shopping in fuel from Germany to 

Czech Republic, but more work is needed for such estimates to be used directly in the 

microeconomic simulation similar to the one carried out in the current chapter. I have 

not found any external information from foreign studies (but when I do, I would like 

to include them in the future versions of this chapter) about the potential biases to 

which the assumption that the elasticities estimated for wider expenditure groups are 

applied also for the more narrowly defined commodities might lead, but at the moment 

I at least make a direct comparison between existing estimates of elasticities for more 

narrowly defined expenditure groups for the Czech Republic and the estimates used in 

the dissertation. 
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Response to comments from Kamil Galuščák 

 I would welcome to see how the results are robust or sensitive to the use of the CPI 

versus unit prices (pp. 20-21). The author could illustrate the differences on a small 

subsample where unit values are available. Note that the author uses both price data 

and unit values in Chapter 2. It is hence not far-sighted to criticize the use of unit 

values in Chapter 1 without providing more evidence on this issue.  

This is a very good point and some very rigorous analysis on the Czech data in this 

direction actually already exists (Crawford, I., Laisney, F. & Preston, I., 2004. 

Estimation of Household Demand Systems with Theoretically Compatible Engel 

Curves and Unit Value Specifications. Journal of Econometrics). It is one of the big 

questions that I leave for further research, i.e. whether and how the demand system 

estimation results change according to the prices used, either the CPI or the unit 

values. One of the main reasons why I do not deal with this question in the current 

research is that I am estimating the QUAIDS model for as large share of household 

consumption as possible, but unit values in the HBS are available only for a limited 

share of the consumption and there is no easy way of estimating the QUAIDS model 

on a small sub-sample of the expenditures. Furthermore, in chapter 2 I use the unit 

values for simulation purposes rather than for estimation of the QUAIDS model. 

 The author concludes that “accounting for behavioral response yielded significantly 

different estimates” (p. 32). Looking at the results in Table 8, are the differences 

really significant? There are no confidence intervals. 
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In response to this as well as similar question from Ondřej Schneider below, I re-

estimated the results and included confidence intervals in what is now called the Table 

9. And yes, the confidence intervals are narrow only in the case of the 2013 realised 

reform (15% and 21%), not the 2013 proposed reform (17.5% and 17.5%). 

 I appreciate that the detailed description of the QUAIDS model is put in Appendix, but 

the author could better link the text describing the estimation (on p. 23) with the 

material provided in Appendix. As it is, the reader must turn pages to Appendix to 

understand what is described in the main text. 

I have now moved more of the QUAIDS model description to the main text and 

therefore hopefully better linked it with the estimation. 

 The author states on p. 66 that the cross effects are important. Are the differences in 

Table 3 significant? Furthermore, I am not convinced that the difference in Table 6 

between the poorest and richest quintile is significant (see p. 68 and top of p. 69). 

Thank you for pointing this out since I obviously needed to clarify this section both 

substantively and linguistically. In both cases and similarly to chapter 1, I have now 

estimated the confidence intervals. I do not include these confidence intervals in the 

Table 3 for the sake of space, but they are generally quite broad and most differences 

are not statistically significant at the standard levels.  

 Definition of democratic and plutocratic inflation rates should be spelled out on p. 77 

where they are mentioned first. 

I have in the end opted to solve the problem in another way because I considered the 

definitions too technical for the introduction (i.e. on page 77). I ended up shortening 

and rephrasing the section in the introduction to avoid mentioning these two terms. 
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Instead, I introduce them for the first time properly only in the second, methodology 

section. 

 In Table 5, what is “aggregate” in the first line? 

It is the democratic inflation rate for the whole population used in earlier tables. I 

edited the table as well as changed the text to make the presentation clearer. 

 On p. 94, the author says that “both subgroup inflation rates are higher than the 

aggregate rate in all years except for 1999…” I do not find support for this in Table 5. 

Thank you! Here I had to make the table consistent with text as well as to correct an 

earlier misstep. When editing the final version for pre-defence I made a mistake that 

caused a shift in the presented numbers by one year. When I was manipulating with 

the results in a spreadsheet to create Table 5, I accidentally shifted the years by one 

year so that 1999 results were incorrectly labelled as for 1998. It is correct now. 

 On p. 94, it would be interesting to see whether the different impact on specific 

households in some years was affected or magnified by changes in indirect taxation. 

For 2013, could the author provide implications of higher indirect taxes combined 

with continuing recession on specific household types? 

A rigorous answer to this very interesting question will probably come only from a 

future research, which seems natural as well as very attractive to me because it 

combines the topics of all three papers in the dissertation plus the economic cycle. In a 

less rigorous discussion about the possibilities of empirical estimates, let me start by 

elaborating what we know about the changes in the major indirect tax, VAT. There 

have been some changes in the VAT rates, especially in the second half of the period 

under study. The reduced rate was 5% until it increased to 9% in 2008. The standard 
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rate dropped from 22% to 19% in May 2004. Both rates increased by one percentage 

point in 2010. Beyond 2010, we have no results for inflation differentials.  

It is possible to link these changes with results in Table 6, but there are a number of 

reasons why it is complicated (or impossible) to so. All the changes in VAT rates are 

relatively small. The largest change, the almost doubling of the reduced rate, took 

place in 2008, which can be by many indicators considered a special year. Not only 

the financial crisis started, but the inflation rate was very high and not only in the 

Czech Republic. In this VAT likely played an important role, but so did other factors 

such as an increase in (world) food prices, energy prices, increased excise duty on 

tobacco or introduction of regulatory fees in health care. The increase in standard rate 

in 2004 was also special – took place during the year and coincided with the entry into 

the European Union and a number of related changes. Since the information discussed 

above does not provide straightforward guidance, it seems reasonable to think that it 

might be worth waiting for a rigorous answer when the detailed data for recent years 

are available. 

 Could the author compare his results with consumer spending deflator? 

I have now included the discussion of GDP deflator and also compared it with the 

other results in Table 3. 
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Response to comments from Ondřej Schneider 

 The first essay “Consumer Demand System Estimation and value Added Tax Reforms 

in the Czech Republic” presents the core of the thesis – estimation of elasticity 

coefficients using the QUAIDS model. The model itself is presented in an Appendix, 

which is an odd choice, as it is the main thesis’ contribution to literature. Presentation 

of model’s results is, however, insufficient. Two tables in page 26 that summarize 

results are not enough, especially given rather weak statistical power of most 

estimates. As the rest of the thesis is based on these estimates, the author should 

discuss their relevance and statistical robustness more comprehensively. Is it really 

true that “eating out” is less elastic than food (page 25) or more table 3)? More 

importantly, are there any remedy for low statistical power of most estimates? How 

the author justifies their use in the rest of the thesis, if they are not significant even at 

10% level?  

Whether to keep the theoretical exposition of the QUAIDS model in the main text 

(where it initially was) or present it only in the Appendix was a question discussed 

with a few colleagues and after weighting all the pros and cons, I opted for the 

Appendix and kept it there also for the pre-defence version of the thesis. Now in the 

light of these views, I changed it in the revised version in the following way: I still 

keep the whole exposition in the Appendix, but I have now also included the core part 

in the main text. Furthermore, I moved the QUAIDS parameter estimates in the main 

text (completed with the asterisks for indication of statistical significance). I have 

restructured the chapter so that the two sets of results are clearly distinguishable – the 
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QUAIDS model and its application to VAT reforms. I clarified a number of 

presentation issues (e.g. eating out does have a higher own-price elasticity than food). 

For example, I included the own-price elasticities (in addition to the tables that present 

them jointly with cross-price elasticities) in the same table with the income elasticities 

in the belief that readers will find this duplication useful. 

I agree with the fact that most estimates of elasticities have, unfortunately, low 

statistical power. I further reinforced the acknowledgement of this fact in the thesis. 

Regretfully, as far as I know, there are no easy remedies. At earlier stages of the 

research project I discussed this issue with researchers at the Institute of Fiscal Studies 

that had been estimating similar models for other countries and there did not seem to 

be an obvious strategy.  

One straightforward, but not immediately applicable solution to low statistical power 

seems to be to get hold of better data – waiting before more years of data become 

available and these should ideally be more detailed (regional price indices and 

quarterly expenditure data would ease the estimation by allowing it to be carried out 

for 14 regions on a quarterly basis). 

One issue regarding significance that I could and did improve is the estimation of 

confidence intervals for the simulations – for example, what is now the Table 9 

includes 95% confidence intervals for QUAIDS estimates of government revenues. 

 The second essay “Changes in Excise Duties and their Impact on Households in the 

Czech Republic” repeats sections of the first essay, but it interestingly chooses to use 

a different methodology for price estimates. In discussion on page 52, the author opts 

to use an indirect estimate of price indexes using HBS, while he was quite adamant 
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son page 20, that the CPI data is superior. I would appreciate a clarification of this 

apparent inconsistency. On a similar note: why cigarettes are treated as “luxury” in 

terms of elasticity? Are not they addictive and thus rather “necessary” for existing 

consumers? I was also surprised that the authors did not address an issue of black 

market (smuggling) of highly taxed cigarettes and alcohol. Is there any way how we 

can control for the unobservable imports? If not, it should be at least mentioned as a 

qualification. I would also appreciate a table comparing estimates of budgetary effects 

with and without behavioral adjustments, akin the table 8 in the first essay. 

Thank you for these many good points. I clarified the use of two different price 

estimates (as Kamil Galuščák put it in his review report “dilemma”) in both chapters. 

Thank you for pointing out smuggling and, although I am not able to address this 

problem empirically for the Czech Republic, I have now included discussion and a 

qualification. As I explain in this chapter, the data on excise duties have important 

limitations and one of the implications is that I do not simulate impact on government 

revenues because the implied revenues from excise duties substantially underestimate 

the reported revenues. Cigarettes are not treated a priori as “luxury”, but are part of an 

expenditure group that I opted to call luxury in the first chapter. I have now included 

the whole name of that expenditure group (“Eating out and other luxuries”) and its 

shorter version as “Eating out etc.” to clarify it. I understand that this not only a 

linguistic issue and that the plausible characteristics of cigarettes as necessities 

highlight the problem of assuming an elasticity of a broader group applies to one of its 

parts and I have expanded the discussion with regard to this in the chapter. 
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 The only conclusion I can draw from the essay is that Prague households benefit from 

the current protocol, as the “Prague price indices” is lower than “nationwide 

indices” used on Prague consumption basket (table 1, page 86). What is relevance of 

this result for policy making? Should not it be discussed in the conclusions? 

I have revised this chapter to better reflect the importance and policy relevance of 

inflation differentials. Research papers (for example in the Review of Income and 

Wealth and other academic journals) as well as policy institutions (such the Institute 

for Fiscal Studies) have in the past used similar methods to estimate the heterogeneous 

impact of inflation and some countries reflected these differences in their policies (e.g. 

the so called London allowance or weighting) and I now discuss the policy 

implications more both in the main text and the conclusion. 


