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what DRiVES hOUSEhOlD PRiVatE ExPENDitURE   
iN italy aND FRaNCE?

Rossella Bardazzi�

�. Introduction

Private consumption is the main demand component in all capital-
ist economies making its behaviour of utmost importance for all pol-
icymakers. as economic model builders, estimating and forecasting 
household spending is a task the result of which substantially affects the 
performance of the overall macroeconomic model. iNFORUM models 
have many years of experience in this field, as several approaches have 
been designed and tested in the past in different economic environ-
ments. this study is aimed at making a contribution to this cumulat-
ed knowledge as it applies a demand system to a highly disaggregated 
consumption function classification of two European countries: italy 
and France. these economies belong to the Euro area thus sharing not 
only the same currency but also some economic policies shaped by Eu-
ropean directives in terms of market reforms, regulations, taxation, and 
other fields. therefore it’s significant to verify to what extent house-
hold behaviour shares some common features in these countries and 
reacts in similar ways to symmetric and asymmetric shocks. Finally, 
we aim to test the suitability of a specific demand system designed by 
almon (1996) to interpret private spending behaviour in different in-
stitutional settings. 

the paper is organized as follows: Section 2 presents an aggregate in-
terpretation of recent private consumption trends in the European econo-
my with a special focus on italy and France, then an analysis of tendencies 
by functions is presented in Section 3. the data and the model used are 
described in Section 4 while the estimation results for both countries are 
commented on in Section 5. Finally Section 6 concludes.

1  associate Professor, Faculty of  Political Sciences, University of Florence (rossella.
bardazzi@unifi.it).
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2. Private consumption in europe: an aggregate interpretation

Since 2001, growth in private consumption in the Euro area has been 
persistently sluggish and has been much weaker than in some other EU 
countries or in the USa. although these economies have been subject to 
largely similar shocks, household spending seems to have been recently 
a less effective cyclical stabilising force in the euro area than elsewhere 
(EC 2006; Bank of italy 2007). this evidence has promoted a renewed 
interest in empirical analyses to understand the causes of this trend and to 
suggest possible solutions with alternative policies. indeed, understand-
ing the behaviour of private consumption is crucial for the assessment of 
the economic situation in the short and medium term. as the largest ex-
penditure component of GDP, household spending plays a central role in 
the cyclical fluctuations of activity around its long-term growth path.

the traditional theory used to explain household spending behaviour 
is the life-cycle model: according to this model, over time households 
even out their consumption on the basis of their intertemporal budget 
constraint, which is the sum of current income, the discounted flow of 
future, expected income and the current endowment in wealth. Unex-
pected, permanent increases in income or wealth will expand consumption 
as they ease the budget constraint. this theory has been used to design 
the empirical model applied in a study commissioned by the European 
Commission to investigate the resilience of private spending in the Euro 
area (European Commission 2006). the main conclusions of the aggre-
gate analysis presented in the first part of this study for all Euro countries 
show that it is possible to explain consumption behaviour using traditional 
determinants (disposable income and net financial wealth) and that de-
mographic developments and fiscal policy innovations contribute to the 
explanation. a pervasive role of house prices has also been found at least 
for some countries2. however, the diversity of the European economies 
is significant, therefore assessing the driving determinants of private con-
sumption is better done using country-specific equations. 

indeed looking at the dynamics of disposable income and household 
consumption in the largest euro economies – France, Germany and it-
aly – we may observe very different situations (figure 1). while in italy 
the behaviour of consumption has been more dynamic compared with 
the sluggish performance of disposable income since 1990, the opposite 
behaviour is observed in Germany where consumers’ loss of confidence 
lies behind the stagnation of per capita household consumption and in 

2  this result is particularly relevant for understanding the potential consequences 
of the more recent developments of the housing markets after the subprime mortgage 
crisis originated in the US.
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France the private spending trend follows that of disposable income very 
closely and both have been rising for the last 15 years.

Fig. 1. Per capita household disposable income and consumption (indices 1993 = 100, 
chain-linked volumes)

Figure 1 – Per capita household disposable income and consumption (indices 1993=100, chain-

linked volumes)

Source: Bank of Italy on Eurostat data.Source: Bank of italy on Eurostat data

therefore the patterns of aggregate consumption across Europe are 
not easily identified by means of a common model specification. Vary-
ing institutional factors and structural changes may help to explain why 
spending and saving decisions are diverse across these countries. as in 
this paper we present an empirical estimation of personal consumption 
equations for italy and France, in the following we have restricted our 
interest to these countries and surveyed the recent explanations for their 
performance in economic literature.
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2.� Italy

looking at the graph for italy in Figure 1 may help one to appreciate 
the effect of two major economic events that happened within the period 
analysed in the empirical study presented in this paper. in 1992-1993 a 
confidence crisis in the italian currency (that forced the lira out of the 
ERM, Exchange Rate Mechanism) generated a deep recession: for the 
first time in recent italian history both household disposable income and 
consumption in real terms dropped for several quarters in a row. Con-
sumer spending decreased less and recovered more rapidly than dispos-
able income. this event called for changes in government policies with 
restrictions on social security, freezes on public employment and wages, 
cuts in public expenditures: these changes plausibly affected the perma-
nent income of italian households (Grant, Miniaci and weber 2002). 

a second important event happened a few years later when italy joined 
the European Monetary Union: mortgage interest rates almost halved 
between 1997 and 1999 alleviating liquidity constraints for italian con-
sumers and causing their plans to shift from saving to consumption albeit 
facing increased economic uncertainty after a sequel of reforms in social 
security and labour market rules. a recent study based upon a new set of 
data on the wealth of households developed by the Bank of italy (Bas-
sanetti, zollino 2007) estimates the link between consumption, financial 
and housing wealth on aggregate time series (1980-2006). this estimated 
long-term relationship shows a marginal propensity to consume out of 
disposable income to the order of 60 cents per one euro increase, while 
the MPC resulting from a similar change in financial and housing wealth 
are 6 cents and 1.5 cents respectively. the latter increase is smaller than 
those found by similar studies for the anglo-Saxon economies, while the 
MPC with respect to financial wealth is about the same as in the other 
countries and the one with respect to income is slightly higher. these 
results are explained in several ways3. Firstly, italian households own 
relatively little financial wealth as the consequence of a financial system 
which is essentially bank-based, thus limiting the size and participation 
in the stock market4. Secondly, although property is by far the largest and 
most widespread component of household wealth, the lower tendency 
to consume out of real wealth is due both to the large non-liquidity of 

3  Paiella (2007) finds similar results in her empirical analysis based on italian house-
hold individual data covering the period 1991-2002. 

4  in 2005, financial assets in italy were almost 4 times disposable income, a 
slightly lower ratio than in the United States and the Uk. as far as dwellings are 
concerned, household wealth was 4 times disposable income, a figure similar to that 
of the Uk, lower than France, and higher than Germany or the United States (see 
Bank of italy 2007).
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real assets5 and to the prevailing bequest motive for holding onto their 
tangibles to pass on to their children. Besides, housing wealth is not on-
ly a store of value but also a consumer good in that it provides housing 
services: more than 70 per cent of italian households own their principal 
residence with a consequent preference for consuming its services.

 Notwithstanding the reduced tendency to consume out of wealth, 
according to the aggregate consumption function for italy (Bassanetti, 
zollino 2007) since the early 1990s disposable income has made a mod-
est contribution to growth in consumption while the increase in house-
hold spending can be ascribed mainly to the growth in financial wealth. 
this growth can be essentially explained by savings and capital gains. in 
the 1990s savings contributed to accumulation nearly as much as capi-
tal gains, while in recent years capital gains became predominant. the 
same relevant role for financial wealth is found in the country-specific 
equation of the EC study, along with a strong effect of the real interest 
rate. however, this empirical model leaves some italian consumption 
behaviour unexplained: disposable income, financial wealth and inter-
est rates are the only significant variables but one-off dummies are of-
ten needed to improve the results. in the Bank of italy analysis, a better 
set of data and, perhaps, a better specification of the aggregate equation 
suggests a more convincing interpretation of private spending: beside 
wealth effects (both financial and real), this aggregate model takes into 
account the economic shocks described above, checking for changes in 
real interest rates and real public consumption which are found signifi-
cant. these results are interpreted by the authors as a Ricardian mecha-
nism at work: in correspondence with the stringent restriction of public 
deficit in the first half of the 1990s there was a step-up in households’ 
spending plans. On the other hand, the fall in real interest rates, con-
nected with italy’s entry into the EMU, was presumably also perceived 
by households as permanent and contributed to shift their decisions from 
saving to consumption.

2.2 France

in France per capita consumption growth has been closer to dispos-
able income behaviour (figure 1). Sustained dynamics of real disposable 
income drove private spending throughout the 1990s while the EC study 
findings account for a significant role of demographic factors too which 

5  high costs of mortgage refinancing and the lack of reverse annuity mortgage mar-
kets increase transactions costs for italian households and prevent them from transform-
ing changes in the value of real estate into purchasing power.
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build slowly over time and hence add little to the understanding of re-
cent patterns in French consumption while they might become relevant 
for long-term forecasting. Growth in financial wealth and in housing 
prices have supported consumption in more recent years. this strong re-
lationship between consumption and disposable income is confirmed by 
other studies (lollivier 1999) where income elasticity is measured with 
several econometric models and it is too high to confirm the life-cycle 
model where the consumer should aim to smooth his consumption aside 
from short-term income fluctuations.

Boissinot (2007) estimates life-cycle profiles for consumption in 
France using repeated cross-sections of the iNSEE Budget Survey and 
finding the typical hump-shaped pattern of both total and non-dura-
ble consumption: consumption culminates at the age of 40 and declines 
evenly afterwards. this profile can be attributed not only to the life-
cycle explanation but also to changes in the demographic composition 
of the population. 

2.3 France and Italy: a comparison of descriptive evidence

this study is aimed at investigating whether a disaggregated system 
of demand is flexible enough to interpret the behaviour of consumption 
in different countries. as briefly described above the profile of private 
spending has developed very differently in these two countries. a long 
term perspective of this evidence is represented in figure 2. a progres-
sive reduction of the distance between the French and italian levels of 
per-capita consumption took place up to the end of 1990s although the 
event of the 1992 currency crisis in italy is clearly visible. Since 2000 the 
growth of per-capita spending in constant terms is around zero, while 
the French consumer increases his consumption at around 1.5 percent-
age points every year. 

in 2006 economic activity accelerated in all the major euro-area coun-
tries, although for different reasons. looking at the contributions of vari-
ous demand components to GDP growth (table 1), italy and France show 
similar growth rates of overall economic activity but the determinants 
of this result are very different: in France the main contribution is from 
private spending which is double compared to italy (1.9 against 0.8%), 
while the role of net exports is negative. the italian final consumption 
result is similar to the German case where economic growth is faster 
and generated mainly by an exceptional rise in exports which strongly 
boosted investment. Finally, domestic demand was the main stimulus 
behind Spain’s accelerated economic growth (3.9%). 

this recent evidence confirms that although the overall economic 
growth in italian and French economies is proceeding at a similar pace, 
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the role of private spending in this result is very different. thus it is worth 
investigating the possible explanations of this evidence at a more disag-
gregated level of spending functions.

Fig. 2. Per capita household consumption (chain-linked, reference year 2000)Figure 2 - Per capita household consumption (chain-linked, reference year 2000)

Source: Eurostat data.

Table 1 – Contributions of demand components to GDP growth – Main EMU countries 2006 (%

values)

Italy France Germany Spain EMU

Final consumption 0,8 1,9 0,8 2,9 1,4

Fixed Investments 0,5 0,8 1 1,8 1

Inventories 0,3 -0,3 -0,2 0,1 0

Net Exports 0,3 -0,4 1,1 -1 0,3

Source: Eurostat data.

Source: Eurostat data.
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Source: Eurostat data.
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values)

Italy France Germany Spain EMU

Final consumption 0,8 1,9 0,8 2,9 1,4

Fixed Investments 0,5 0,8 1 1,8 1

Inventories 0,3 -0,3 -0,2 0,1 0

Net Exports 0,3 -0,4 1,1 -1 0,3

Source: Eurostat data.

Source: Eurostat data.

3. Household consumption by functions: a long-term perspective

an analysis of household spending by function is useful for under-
standing the long-term dynamics of different expenditures within house-
hold budgets. Figure 3 shows private expenditures in italy and France 
classified according the two-digit level COiCOP (Classification Of in-
dividual Consumption by Purpose) guidelines. Since 1970 both for italy 
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and France housing expenditures (including water, electricity, gas) have 
increased steadily and represent, with actual and imputed rents, almost 
one-third of annual consumption. in both countries the real per-capita 
expenditure for transport is also growing at a steady pace and it follows 
the expenditure for food in terms of budget share. at the bottom of both 
graphs are the lines for communication expenses and health6, which in-

6  this refers to health expenditures paid directly by households, not including the 

Fig. 3. Final consumption expenditure of households by consumption purpose - COiCOP 
2 digit - aggregates at constant prices (1970-2006)Figure 3 – Final consumption expenditure of households by consumption purpose - COICOP 2 digit

- aggregates at constant prices (1970-2006)

Source: Eurostat data.Source: Eurostat data
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deed represent the smallest shares in the average household budget but 
which are both growing as a result of the development of new technolo-
gies and the increasingly ageing population. 

these disaggregated dynamics depend on the determinants we have 
already analysed for the aggregate consumption level but they are also 
affected by changes in tastes, relative prices, demographics and other fac-
tors. in the following sections we will show that these variables have been 
very influential on disaggregated private demand and that, particularly 
after the introduction of the common currency, the change in relative 
prices is very different according to consumption item. to perform this 
empirical analysis a disaggregated demand system was applied to both 
economies over a very detailed dataset.

4. The demand system and the dataset

4.� The functional form

although the estimation of demand functions on time-series data was 
certainly the dominant concern in demand analysis in the Eighties, with 
the design of new theoretical demand systems, in more recent years fewer 
contributions have been found in related literature. From the theoreti-
cal point of view, there is a widespread consensus for the most popular 
system demand, the almost ideal Demand System (aiDS) designed by 
Deaton and Muellbauer (1980), which indeed has supplanted nearly all 
other systems in applied work. as to the empirical studies on consump-
tion by detailed expenditure functions the evidence on this issue includ-
ing the period after the adoption of the euro is virtually nil both for the 
italian and for the French economies. 

the time-series system of consumer demand equations used in this 
study is the PaDS model developed by almon (1979, 1996)7. this de-
mand system has already been used for forecasting italian (Bardazzi and 
Barnabani 2001) and US consumption (Dowd et al. 1998). in another 
chapter of this book a comparison of PaDS with aiDS and the linear 
Expenditure System for Switzerland is also presented. as explained by 
almon, the PaD system is favoured when desirable long-run properties 
– such as non-negative budget shares in the long-term – are required 
as in a long-run forecasting macromodel. as summarized by its author, 

goods and services consumed by families but provided for by the public administration 
(these are included in a new concept introduced by SEC95 and defined as «effective 
consumption»). 

7  the 1996 paper was re-published in almon C., the Craft of Economic Model-
ling, Volume 3, available on the website inforumweb.umd.edu.
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the basic requirements for a market system of demand include at least 
the following:

it should allow for complementarity and substitution effects between 
different goods;
it should be homogenous of degree zero in income and prices;
it should add up, i.e. the sum of the expenditures of all products should 
be equal to total expenditure;
as income rises, marginal propensities to consume should be differ-
ent for each good and depend upon relative prices;
it should take into account the effect of other variables besides income 
and prices (time, demographic factors, interest rates etc.);
it should not be too complicated to be estimated and suitable for large 
system of goods also.

the PaD system satisfies these requirements and, in its basic form, 
specifies that the demand for a good depends, linearly, on income, a cy-
clical variable and a time trend, and, non-linearly, on the prices of all 
other goods. the analytical form of the system is the following:

it
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in this model, consumption products are organized into economically 
relevant groups and subgroups: a commodity can be a strong complement/
substitute for other items in its own group while interacting less strongly 
with the prices of goods in other groups. Similarly, the functional form 
allows subgroups within which we suppose even greater sensitivity of 

•

•
•

•

•

•
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the demand for one product to the price of others in the same subgroup. 
this specification serves two purposes: it economizes on the number of 
parameters, making this an empirically estimable system; and it divides 
consumption up into natural functional categories of human needs. this 
method is almost the only sensible way to deal with very large systems. 

the system satisfies the following constraints:

the first two constraints ensure constant-price adding up: as we move 
away from the base year, a spreader is employed. the spreader adjusts 
expenditure for each commodity by allocating the difference between 
total expenditures (y) and the sum of expenditures in proportion to the 
marginal propensities to consume with respect to y at the current prices8. 
the third constraint imposes homogeneity of degree zero in all prices 
and income in the system. however, this system has a lot of price pa-
rameters to be estimated depending on the number of years and on the 
expenditure categories. to reduce this number, Slutsky symmetry at the 
base year prices is assumed. therefore, we assume that:

ij i j ji j ic .q / p  = c .q / p

Multiplying both sides by (p
i
 p

j
 /y), we obtain

ij j
o

ji i
oc / s  = c / s

where s
i
o is the base year share of total expenditures for commodity i. if 

we now define λ
ij
=c

ij
/s

j
o , we have the symmetry condition

λ
ij 
= λ

ji

which reduces the number of price parameters by half. a further restric-
tion is imposed by combining commodities into groups and sub-groups. 
this grouping technique was introduced by almon (1979) and improved 
by the same author (almon, 1996) with a specification where every prod-
uct has its own-price elasticity. we will have as many price-exponent 
parameters as there are commodities plus groups plus subgroups. Esti-
mation will be simplified by the following definitions:

8  the amount to add up is usually very small (2% of the total expenditure) as it has 
been tested both in the US and in the italian model.
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λ
ij 
= λ

i 
+ λ

j

if product i and product j are not in the same group or subgroup;

λ
ij 
= λ

i 
+ λ

j
 + μ

G 

if products i and j are in the same group G but not in the same 
subgroup;

λ
ij 
= λ

i 
+ λ

j
 + μ

G 
+ ν

g

if they are in the same subgroup g of the same group G.

in fact, when household data are available, results from the cross-
section work may be incorporated within a modified-version of the de-
mand system described above as presented in Bardazzi and Barnabani 
(2001). Moreover, this system can benefit from interaction with a De-
mographic Projection Model as show in Bardazzi (2003) and Dowd et 
al. (1998). however, in this paper the cross-section stage of analysis was 
not performed and we only applied the time-series model. instead, some 
specific product equations have been enriched with variables other than 
price, income and time. in fact, other factors such as interest rates, de-
mographics, dummy variables for some regime changes may be relevant 
to the demand for some specific commodities. therefore we will ex-
periment some of these additional variables in consumption equations 
for selected categories. 

the PaD system means that parameters can be constrained if they 
show implausible values – such as positive price elasticities or negative 
income elasticities offset by positive time coefficients – and it is the re-
sponsibility of the model builder to provide the soft constraints to obtain 
reasonable parameters coherent with economic theory: this step is quite 
difficult since it is a trade-off between the model’s fit and the forecast-
ing performance of the system9.

4.2 The data

the italian data used for estimating the demand system is the per-
sonal consumption expenditures in constant 2000 Euros produced by 
the National Statistical institute according to a classification based up-

9  the mathematics of estimation including soft constraints is explained by almon 
(1996) and, for the italian case, by Bardazzi and Barnabani (2001). 
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on the COiCOP classification at 3-digit level adapted to italian house-
holds preferences. the number of expenditure categories used here is 56 
as shown in table 210. For France, household consumption by function 
produced by iNSEE is more detailed and was aggregated to match the 
italian data since it was based on the same statistical concepts as defined 
by SEC95. this allowed us to compare the results of the regressions run 
from 1992 to 2006.

tab. 2. Groups and subgroups of commodities for PaDS estimationTable 2 – Groups and subgroups of commodities for PADS estimation

Consumption categories Group Subgrp Consumption categories Group Subgrp

1 Cereals and Bakery Products 1 29 Drug Preparation, Sundries and orthopedic eq.

2  Meat 1 1 30 Physicians, Dentists, Other Medical Professionals

3 Fish 1 1 31 Hospitals, Nursing Homes

4 Dairy Products 1 1 32 Vehicles 4 2

5 Fats & Oils 1 33 Operation of Motor Vehicles (excluding fuels) 4 2

6 Fruit 1 34 Fuels and oil 4 2

7 Fresh vegetables 1 35 Public Transportation 4

8 Sugar, marmelade, syrups, honey 1 36 Postal services

9 Other Food n.e.c. 1 37 Telephone and communication equipment 6 3

10 Coffee, Tea and Cocoa 1 38 Telephone and communication services 6 3

11 Nonalcoholic Beverages 1 39 TV, Radio, Photo, Computers 6

12 Alcoholic Beverages 40 Other recreational durables 6

13 Tobacco 41 Recreational equipment 6

14 Clothing 2 42 Flowers, plant, pets

15 Footwear and Repair 2 43 Recreational and cultural Services

16 Rents 44 Books

17 Tenant Occupied Rent 45 Magazines and Newspapers

18 House maintenance 46 All-inclusive holidays

19 Water and other household services 47 Education

20 Electricity, gas, and other fuels 48 Bar and Restaurants

21 Furniture 3 49 Hotels & motels

22 Household Linen 5 50 Personal Care equipment

23 Kitchen and Household Large Appliances 3 51 Personal care items n.e.c.

24 Kitchen and Household small Appliances 5 52 Personal Care services

25 China, Glassware and Tableware 5 53 Social services

26 Household and garden utensils 5 54 Insurance

27 Other Non-Durables 55 Financial Services

28 Domestic Services 56 Other Services n.e.c.

Other variables used in the system are consumption price deflators 
computed from the series at current and constant prices, total expendi-
ture used as a proxy variable of disposable income and total population. 
Moreover, for some commodities interest rates are used as explanatory 
variables (treasury bill rate at 3 months)11 as well as other demographic 
indicators produced by iStat and iNSEE.

according to the approach used here, groups and subgroups of com-
modities are designed so as to estimate price interactions between spe-
cific expenditure categories. thus in the 56-item classification 6 different 
groups were created — as shown in table 2 – (1 is Food, 2 Clothing 
and Footwear, 3 household Durables, 5 Minor household Durables, 

10  the official iStat classification is 58, we have excluded 2 items (narcotics, per-
sonal services n.e.c.) because these cells are empty. 

11  italian Ministry of treasury, Eurostat, agence France trésor.
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4 transportation, 6 Recreational Durables) and within some of them 3 
subgroups (1 Protein Food, 2 Vehicles and operation, 3 Communica-
tion eq. and services). within these groups a commodity can be either a 
complement or substitute for other items in its own group while having 
weaker price interactions with goods in other groups. 

5. estimation results

the estimation of the program was done with a computer program 
designed for this system by almon and improved by horst (2002). the 
demand system for both countries was run initially without any con-
straint on the parameters but did not produce satisfactory results. in fact, 
in the italian case there were 12 consumption categories with positive 
own (compensated) price elasticities and the income elasticities of the 
same number of categories (some of which are the same) were negative. 
therefore, we investigated the relationship between the relative price 
and the real expenditure by commodity to understand the strong posi-
tive price elasticities and found some interesting evidence. indeed some 
items – as shown in Figure 4 for two illustrative cases – had rising relative 
prices but the amount spent on them in real terms has also been going 
up, thus causing trouble in the system as their price parameters affected 
demand for all other goods. therefore, some of these commodities were 
treated as insensitive to prices while for others soft constraints were im-
posed. Finally, it can be shown that some expenditure categories were 
characterised by a sort of ‘euro effect’ as their relative prices accelerated 
after the introduction of the new currency (for instance Bar and Res-
taurants, Fresh vegetables in Figure 5).

in the French case, these problems were slightly less severe, with 11 
out of 56 positive price elasticities and only 5 wrong income elasticities 
and were similarly treated with soft constraints. 

Selected results of groups and subgroups of commodities are presented 
in table 3 for the italian case. in each panel several parameters are reported: 
the own price parameter (lambda), the share of total expenditure for each 
good, income and price elasticities, the time trend, and the group and 
any subgroup price parameters. Finally, cross price elasticities are shown 
at the bottom of each panel: in general, positive values of price elasticities 
imply substitutability and negatives suggest complementarity.

in the first group – Food – income elasticities are positive but very low, 
there is a negative time trend both for fats and oils (5) consumption and for 
coffee and tea (10) while price elasticities are all negative. Price interaction 
within the group goes in the direction of substitutability: cross price elas-
ticities are mostly positive especially for meat (2), while the prices of fats 
and oil (5) and of coffee and tea (10) do not affect purchases of other goods 
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in this group. within the protein subgroups we find a weak complemen-
tarity while these goods are substitutes to other food items in the group. 

Clothing and footwear are complements in Group 2 as expected, 
income elasticity is positive and high while the time trend coefficient 
is negative and very high. an alternative specification of the equation, 
not shown here, including as an explanatory variable the share of peo-
ple over 65 years old improves the results, capturing part of the negative 
trend of this commodity.

For Group 3, household Durables, a different specification of the ba-
sic equation was used: since interest rates have been proven to explain 
the behaviour of italian household aggregate consumption, we tried to 
verify if some commodities benefited from the fall in interest rates due 
to the convergence process towards the common currency. indeed, eas-
ier access to consumer credit had a detectable though weak effect on the 

Fig. 4. Relative price and expenditure in real termsFigure 3 – Relative price and expenditure in real terms

Figure 4 – The “Euro effect”
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purchase of furniture (21) and of large household appliances (23). the 
same effect was found in Group 4 (transportation) for the purchase of 
vehicles (32) and in Group 6 for Recreational Durables. 

the price interaction of transportation commodities indicates sub-
stitutability both within the group and the subgroup of vehicles and op-

tab. 3. italy: Results of Demand System Estimation by Group and Subgroup

Group 1: Food

Table 3 – Italy: Results of Demand System Estimation by Group and Subgroup

Group 1: Food

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

1 Cereals and Bakery Products 0 0,55 0,028 0,79 -0,8 0,5 0,4

2 Meat 1 0,15 0,034 0,25 -0,36 0,51 -0,05

3 Fish 1 0,07 0,01 0,48 -0,24 -0,02 -0,05

4 Dairy Products 1 -0,01 0,021 0,7 -0,19 -0,82 -0,05

5 Fats & Oils 0 -0,19 0,008 0,95 -0,1 -1,13

6 Fruit 0 0,05 0,011 0,25 -0,33 0,27

7 Fresh vegetables 0 -0,01 0,016 0,21 -0,28 0,54

8 Sugar, marmelade, syrups, honey 0 0,22 0,01 0,64 -0,5 0,55

10 Coffee, Tea and Cocoa 0 0,8 0,002 0,35 -1,09 -0,65

11 Nonalcoholic Beverages 0 0,24 0,009 0,93 -0,53 0,24

Cross Price Elasticities

1 2 3 4 5 6 7 8 10 11

1 -0,8 0,04 0,01 0,02 0 0,01 0,01 0,01 0,01 0,01

2 0,04 -0,36 -0,01 -0,04 0 0,01 0,01 0,01 0 0,01

3 0,04 -0,04 -0,24 -0,04 0 0 0,01 0,01 0 0,01

4 0,04 -0,05 -0,02 -0,19 0 0 0 0,01 0 0,01

5 0,03 0,01 0 0 -0,1 0 0 0,01 0 0

6 0,04 0,02 0 0,01 0 -0,33 0 0,01 0 0,01

7 0,04 0,02 0 0,01 0 0 -0,28 0,01 0 0,01

8 0,05 0,03 0,01 0,01 0 0,01 0,01 -0,5 0 0,01

10 0,06 0,05 0,01 0,02 0,01 0,01 0,02 0,02 -1,09 0,01

11 0,05 0,03 0,01 0,01 0 0,01 0,01 0,01 0,01 -0,5

Subgroup 1: Protein food

Group 2: Clothing and Footwear

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

14 Clothing 0 0.25 0.07 1.84 -0.46 -16.8 -0.01

15 Footwear and Repair 0 0.23 0.019 1.36 -0.46 -3.1

Cross Price Elasticities

14 15

14 -0.46 0.01

15 0.04 -0.46

Group 2: Clothing and Footwear
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Equation Subgroup lambda share IncEl OwnPrEl Time Mu

14 Clothing 0 0.25 0.07 1.84 -0.46 -16.8 -0.01

15 Footwear and Repair 0 0.23 0.019 1.36 -0.46 -3.1

Cross Price Elasticities

14 15

14 -0.46 0.01
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Group 3:  household DurablesGroup 3:  Household Durables

Equation Subgroup lambda share IncEl OwnPrEl Time IntRates Mu

21 Furniture 0 0.23 0.034 0.31 -0.52 0.09 -0.1 0.26

23 Kitchen and Household 0 0.27 0.009 1.38 -0.72 -1.05 -0.09

      Large Appliances

Cross Price Elasticities

21 23

21 -0.52 0.06

23 0.23 -0.72

Group 4: Transportation

Equation Subgroup lambda share IncEl OwnPrEl Time IntRates Mu Nu

32 Vehicles 2 1.11 0.043 1.3 -1.63 -0.01 -0.2 0.25 0.29

33 Operation of Motor Vehicles 2 0.24 0.041 1.06 -0.83 1.54 0.29

34 Fuels and oil 2 0.29 0.036 1.73 -0.91 3.44 0.29

35 Public Transportation 0 0.24 0.018 0.47 -0.7 1.39

Cross Price Elasticities

32 33 34 35

32 -1.63 0.25 0.22 0.06

33 0.33 -0.83 0.19 0.05

34 0.33 0.22 -0.91 0.05

35 0.18 0.1 0.09 -0.7

Subgroup 2: Vehicles and operation

Group 5: Minor Household Durables

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

22 Household Linen 0 0.14 0.005 0.28 -2.9 0.39 3.51

24 Kitchen and Household small Appliances 0 0.3 0.002 1.23 -3.56 -1.55

25 China, Glassware and Tableware 0 0.21 0.006 1.59 -2.66 -0.5

26 Household and garden appliances 0 0.17 0.003 1.39 -3.21 0.28

Cross Price Elasticities

22 24 25 26

22 -2.9 0.49 1.31 0.72

24 0.99 -3.56 1.31 0.72

25 0.99 0.49 -2.66 0.72

26 0.99 0.49 1.31 -3.21
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eration. income elasticity is particularly high for purchase of fuels in a 
framework of rising world oil prices and stagnant disposable income.

Minor household durables in Group 5 did not turn out to be necessi-
ties especially small china and glassware (25) and household and garden 
appliances (26) and they are strong substitutes for household linen (22) 
and small appliances (24).

Finally, recreational durables (Group 6) are luxuries showing very high 
income elasticities and are weak substitutes for each other both within the 
group and the subgroup of communication equipment and services.

Estimation results for France are shown in table 4 without cross price 
elasticities values, which are summarized by the mu and nu parameters. 
Some differences compared to the italian results are worth stressing: 

Group 4: transportation
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Group 5: Minor Household Durables

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

22 Household Linen 0 0.14 0.005 0.28 -2.9 0.39 3.51

24 Kitchen and Household small Appliances 0 0.3 0.002 1.23 -3.56 -1.55
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Group 6: Recreational DurablesGroup 6: Recreational durables

Equation Subgroup lambda share IncEl OwnPrEl Time IntRates Mu Nu

37 Telephone and communication equipment 3 0.46 0.006 3.56 -0.91 1.37 -0.1 0.18 0.07

38 Telephone and communication services 3 0.86 0.019 2.62 -1.2 3.51 0.07

39 TV, Radio, Photo, Computers 0 0.59 0.011 1.81 -0.97 -0.04 -0.19

40 Other recreational durables 0 0.24 0.004 1.6 -0.65 -0.85

Cross Price Elasticities

37 38 39 40

37 -0.91 0.18 0.06 0.02

38 0.06 -1.2 0.06 0.02

39 0.04 0.12 -0.97 0.02

40 0.03 0.11 0.06 -0.65

Subgroup 3: Communication eq. and services
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goods in the subgroup of protein food (Group 1) are substitutes for each 
other and in general within the group. the same price interaction is es-

tab. 4. France: Results of Demand System Estimation by Group and Subgroup

Group 1: Food

Table 4 – France: Results of Demand System Estimation by Group and Subgroup

Group 1: Food

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

1 Cereals and Bakery Products 0 -0.28 0.02 0.02 -0.05 0.72 0.22

2 Meat 1 -0.2 0.038 0.1 -0.2 -1.18 0.21

3 Fish 1 -0.21 0.011 0.25 -0.31 0.2 0.21

4 Dairy Products 1 -0.11 0.02 0.26 -0.37 0.79 0.21

5 Fats & Oils 0 0.22 0.004 0.15 -0.57 -0.59

6 Fruit 0 -0.09 0.009 0.78 -0.25 -0.05

7 Fresh vegetables 0 -0.01 0.014 0.41 -0.32 -0.19

8 Sugar, marmelade, syrups, honey0 -0.15 0.01 0.54 -0.19 0.61

10 Coffee, Tea and Cocoa 0 -0.01 0.003 0.06 -0.34 -0.01

11 Nonalcoholic Beverages 0 0.2 0.007 0.52 -0.55 2.59

 Subgroup 1: Protein food

Group 2: Clothing and Footwear

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

14 Clothing 0 -0.84 0.044 1.18 -0.38 -3.4 2.64

15 Footwear and Repair 0 -0.44 0.009 1.51 -4.34 -0.65

Group 3:  Household Durables

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

21 Furniture 0 0.25 0.016 0.61 -0.23 -2 -0.44

23 Kitchen and Household 0 1.18 0.008 1.96 -1.01 -2.99

   Large Appliances

 Group 4: Transportation

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

32 Vehicles 2 0.25 0.043 1.34 -0.04 -4.1 0.23 -1.02

33 Operation of Motor Vehicles 2 0.25 0.051 0.85 -0.07 1.34 -1.02

34 Fuels and oil 2 0.4 0.038 0.18 -0.15 -3.04 -1.02

35 Public Transportation 0 0.24 0.019 1.82 -0.81 -1.31

 Subgroup 2: Vehicles and operation

Group 5: Minor Household Durables

Group 2: Clothing and Footwear

Table 4 – France: Results of Demand System Estimation by Group and Subgroup

Group 1: Food

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

1 Cereals and Bakery Products 0 -0.28 0.02 0.02 -0.05 0.72 0.22

2 Meat 1 -0.2 0.038 0.1 -0.2 -1.18 0.21

3 Fish 1 -0.21 0.011 0.25 -0.31 0.2 0.21

4 Dairy Products 1 -0.11 0.02 0.26 -0.37 0.79 0.21

5 Fats & Oils 0 0.22 0.004 0.15 -0.57 -0.59

6 Fruit 0 -0.09 0.009 0.78 -0.25 -0.05

7 Fresh vegetables 0 -0.01 0.014 0.41 -0.32 -0.19

8 Sugar, marmelade, syrups, honey0 -0.15 0.01 0.54 -0.19 0.61

10 Coffee, Tea and Cocoa 0 -0.01 0.003 0.06 -0.34 -0.01

11 Nonalcoholic Beverages 0 0.2 0.007 0.52 -0.55 2.59

 Subgroup 1: Protein food

Group 2: Clothing and Footwear

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

14 Clothing 0 -0.84 0.044 1.18 -0.38 -3.4 2.64

15 Footwear and Repair 0 -0.44 0.009 1.51 -4.34 -0.65

Group 3:  Household Durables

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

21 Furniture 0 0.25 0.016 0.61 -0.23 -2 -0.44

23 Kitchen and Household 0 1.18 0.008 1.96 -1.01 -2.99

   Large Appliances

 Group 4: Transportation

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

32 Vehicles 2 0.25 0.043 1.34 -0.04 -4.1 0.23 -1.02

33 Operation of Motor Vehicles 2 0.25 0.051 0.85 -0.07 1.34 -1.02

34 Fuels and oil 2 0.4 0.038 0.18 -0.15 -3.04 -1.02

35 Public Transportation 0 0.24 0.019 1.82 -0.81 -1.31

 Subgroup 2: Vehicles and operation

Group 5: Minor Household Durables

Group 3: household Durables

Table 4 – France: Results of Demand System Estimation by Group and Subgroup

Group 1: Food

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

1 Cereals and Bakery Products 0 -0.28 0.02 0.02 -0.05 0.72 0.22

2 Meat 1 -0.2 0.038 0.1 -0.2 -1.18 0.21

3 Fish 1 -0.21 0.011 0.25 -0.31 0.2 0.21

4 Dairy Products 1 -0.11 0.02 0.26 -0.37 0.79 0.21

5 Fats & Oils 0 0.22 0.004 0.15 -0.57 -0.59

6 Fruit 0 -0.09 0.009 0.78 -0.25 -0.05

7 Fresh vegetables 0 -0.01 0.014 0.41 -0.32 -0.19

8 Sugar, marmelade, syrups, honey0 -0.15 0.01 0.54 -0.19 0.61

10 Coffee, Tea and Cocoa 0 -0.01 0.003 0.06 -0.34 -0.01

11 Nonalcoholic Beverages 0 0.2 0.007 0.52 -0.55 2.59

 Subgroup 1: Protein food

Group 2: Clothing and Footwear

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

14 Clothing 0 -0.84 0.044 1.18 -0.38 -3.4 2.64

15 Footwear and Repair 0 -0.44 0.009 1.51 -4.34 -0.65

Group 3:  Household Durables

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

21 Furniture 0 0.25 0.016 0.61 -0.23 -2 -0.44

23 Kitchen and Household 0 1.18 0.008 1.96 -1.01 -2.99

   Large Appliances

 Group 4: Transportation

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

32 Vehicles 2 0.25 0.043 1.34 -0.04 -4.1 0.23 -1.02

33 Operation of Motor Vehicles 2 0.25 0.051 0.85 -0.07 1.34 -1.02

34 Fuels and oil 2 0.4 0.038 0.18 -0.15 -3.04 -1.02

35 Public Transportation 0 0.24 0.019 1.82 -0.81 -1.31

 Subgroup 2: Vehicles and operation

Group 5: Minor Household Durables

Group 4: transportation

Table 4 – France: Results of Demand System Estimation by Group and Subgroup

Group 1: Food

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

1 Cereals and Bakery Products 0 -0.28 0.02 0.02 -0.05 0.72 0.22

2 Meat 1 -0.2 0.038 0.1 -0.2 -1.18 0.21

3 Fish 1 -0.21 0.011 0.25 -0.31 0.2 0.21

4 Dairy Products 1 -0.11 0.02 0.26 -0.37 0.79 0.21

5 Fats & Oils 0 0.22 0.004 0.15 -0.57 -0.59

6 Fruit 0 -0.09 0.009 0.78 -0.25 -0.05

7 Fresh vegetables 0 -0.01 0.014 0.41 -0.32 -0.19

8 Sugar, marmelade, syrups, honey0 -0.15 0.01 0.54 -0.19 0.61

10 Coffee, Tea and Cocoa 0 -0.01 0.003 0.06 -0.34 -0.01

11 Nonalcoholic Beverages 0 0.2 0.007 0.52 -0.55 2.59

 Subgroup 1: Protein food

Group 2: Clothing and Footwear

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

14 Clothing 0 -0.84 0.044 1.18 -0.38 -3.4 2.64

15 Footwear and Repair 0 -0.44 0.009 1.51 -4.34 -0.65

Group 3:  Household Durables

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

21 Furniture 0 0.25 0.016 0.61 -0.23 -2 -0.44

23 Kitchen and Household 0 1.18 0.008 1.96 -1.01 -2.99

   Large Appliances

 Group 4: Transportation

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

32 Vehicles 2 0.25 0.043 1.34 -0.04 -4.1 0.23 -1.02

33 Operation of Motor Vehicles 2 0.25 0.051 0.85 -0.07 1.34 -1.02

34 Fuels and oil 2 0.4 0.038 0.18 -0.15 -3.04 -1.02

35 Public Transportation 0 0.24 0.019 1.82 -0.81 -1.31

 Subgroup 2: Vehicles and operation

Group 5: Minor Household Durables

Group 5: Minor household Durables

Equation Subgroup lambda share IncEl OwnPrEl Time Mu

22 Household Linen 0 0.23 0.003 1.93 -0.55 -1.29 0.51

24 Kitchen and Household small Appliances 0 6.56 0.001 3.46 -6.89 -2.96

25 China, Glassware and Tableware 0 0.24 0.007 0.55 -0.51 -0.19

26 Household and garden appliances 0 0.24 0.004 1.58 -0.54 -0.57

 Group 6: Recreational durables

Equation Subgroup lambda share IncEl OwnPrEl Time Mu Nu

37 Telephone and communication equipment 3 2.03 0.003 3.41 -2.08 -5.78 0.26 -0.35

38 Telephone and communication services 3 0.18 0.019 6.54 -0.43 -2.98 -0.35

39 TV, Radio, Photo, Computers 0 0.5 0.022 2.91 -0.77 0.11

40 Other recreational durables 0 0.23 0.003 3.36 -0.61 -0.37

 Subgroup 2: Vehicles and operation

Table 5 – Housing expenditures estimation: Italy and France
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26 Household and garden appliances 0 0.24 0.004 1.58 -0.54 -0.57
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37 Telephone and communication equipment 3 2.03 0.003 3.41 -2.08 -5.78 0.26 -0.35

38 Telephone and communication services 3 0.18 0.019 6.54 -0.43 -2.98 -0.35
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Table 5 – Housing expenditures estimation: Italy and France
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timated in Group 2 for Clothing (14) and Footwear (15). an alternative 
specification with interest rates for durables was tested but rejected as the 
coefficients all had the wrong positive sign.

tab. 5. housing expenditures estimation: italy and France

ITALY

Equation Included lambda share IncEl OwnPrEl Time

16 Rents 0 0 0.018 -0.12 0 0.36

17 Tenant Occupied Rent 0 0 0.103 0.3 0 8.65

18 House maintenance 1 0.23 0.012 1.28 -0.48 -2.77

19 Water and other household services 1 0.21 0.017 0.52 -0.45 1.66

20 Electricity, gas, and other fuels 1 0.21 0.034 0.07 -0.45 3.37

FRANCE

16 Rents 0 0 0.039 0.51 0 6.94

17 Tenant Occupied Rent 0 0 0.128 0.39 0 21.51

18 House maintenance 1 0.23 0.013 0.07 -0.36 1.65

19 Water and other household services 1 0.21 0.014 0.09 -0.34 3.51

20 Electricity, gas, and other fuels 1 0.23 0.035 0.71 -0.35 0.4

as a final point, table 5 presents the estimation results for some consump-
tion categories both for italy and France. these are the functions with rising 
importance within the household budget as already shown in Figure 3, as re-
lated to contract tariffs for household utilities, rents and house maintenance. 
these consumptions are somewhat subtracted from arbitrage and represent a 
constraint within the budget with fewer substitutes – at least in highly regu-
lated markets as in these countries –, and therefore less price sensitive. this 
is the main reason why rents (16) and tenant occupied rent (17) are not con-
sidered as part of the system and their prices do not affect the prices of other 
goods. On the other hand, house maintenance (18), water and other services 
(19), and electricity gas and other fuels (20) are weakly price and income elas-
tic. For italian households, house maintenance expenditures are decreasing 
with time and are very sensitive to income dynamics. Relative prices of these 
goods have been rising in recent years and their equation results may help 
to explain the difference between high perceived inflation and the overall 
price dynamics as reported by the national statistical offices.

6. Conclusions

in this paper we have estimated a system of consumption functions 
for two European countries: italy and France. the results of this highly 
disaggregated system (56 functions) broadly confirm the conclusions of 
other studies performed on aggregate data. in the italian case, financial 
conditions have shown a certain influence on expenditure decisions, 
particularly for durable goods. On the one hand, we may observe that 
some goods have become luxuries within a budget constraint where 
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some necessary and non-reducible expenditures (such as housing ex-
penditures) have been rising since the year 2000. On the other, house-
holds did not react appropriately to the rising relative prices12 of some 
services (such as Bar and Restaurants) after the Euro cash changeover: 
the new currency made it more difficult for the consumer to distinguish 
a price increase from an exchange rate effect especially for items which 
are seldom bought, thus allowing firms to take advantage of this con-
fusion. this specific event causes difficulties in estimating consumption 
at a detailed level because of price interactions among goods: however 
the flexibility of the PaD system makes it possible to tackle the problem 
by isolating the problematic items from the rest of the system. Finally, 
estimation results were more reliable in the French case where in most 
cases disposable income is the main driver behind consumption deci-
sions, whereas for italian household demand other factors (such as demo-
graphic changes, financial conditions, labour market reforms) seems to 
be at work in influencing consumer behaviour thus requiring additional 
future work on some equations.

as a final remark it should be remembered that the empirical, disag-
gregated analysis presented here as the aggregate estimates of other studies 
commented on at the beginning of the paper, is designed to find an inter-
pretation for the past behaviour of private consumption. however, model 
builders are well aware that perfectly fitting equations do not guarantee 
a similar performance when they are inserted into a general equilibrium 
model like inforum models. Furthermore in forecasting some explanatory 
variables which were found significant in the system they may create prob-
lems and a change in the specification may be required (see horst 2002). 
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