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Abstract

For an effective consumer energy policy it is impot to know why some
households require more energy than others. Thefihe study described here
was to examine whether there is a relationship &éetwthe total household
energy requirement, on one hand, and value pattémesmotivation to save
energy or the problem perception of climate chaogethe other. To examine
these relationships we held a consumer survey anZ8@y respondent
households.

We did not find significant differences in the emerequirement of groups of
households with different value patterns, takin iaccount the differences in
the socio-economic situation of households. Onlytfee ‘motivation to save

energy’ we did find that the least motivated groaguires 10 GJ more energy
than the average and most motivated groups; thisbaut 4% of the total

household energy requirement.

This means that a self-regulating energy policyelgdased on a strategy of
internalising environmental responsibility will nbé effective in saving energy.
There are indications that a social dilemma is @inthe reasons why people’s
consumption patterns do not conform to their vaagerns, problem perception
or motivation to save energy.
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Introduction

To achieve a more sustainable energy system irfutinee, it is important to

reduce or limit the energy requirement of sociégergy consumption cannot
only be limited or reduced by improving the enegfficiency, but also by

changing consumption patterns. The IPCC (2001) imest change in

consumption patterns as a possible response optiaime treat of climate
change, but the option of changing consumptionepadt is insufficiently

exposed. For an efficient consumer energy poliag itnportant to know how
the energy requirement of consumption patternssiabished and why some
households require more energy than others.

In overviewing the consumption pattern in the Nd#rels, Vringer and Blok

(1995) found the net household income to be stsorejated to the total (direct
plus indirect) energy requirement. A wide rangeibfer studiesalso examined

the energy requirement for consumption and foutatiomships between energy
requirement and socio-economic characteristics saghincome. However,

differences in the household energy requiremenhatabe solely explained by
differences in socio-economic parameters such e@me, household size and
age. Households in a comparable socio-economiat&tuvary largely in the

total energy requirement (Vringer et al., 1997).

The differences in the total household energy requent are due to differences
in consumer behaviour. There are many studies wisehdifferent theories and
models to explain (parts of) consumer behavioue,($er example, Steg and
Buijs, 2004); Antonides and Van Raaij, 1997). Thsiemlies indicate that there
are many factors influencing the actual consumenabeur. One often
mentioned factor is formed by people’s values (Aides and Van Raaij, 1997;
Steg and Buijs, 2004; Nordlund and Garvill, 2002alétte-Florence and
Jolibert, 1990; Poortinga et al., 2004). Values bardefined as desirable goals
that serve as guiding principles in people’s li&eg and Buijs, 2004).
According to Antonides and Van Raaij (1997) constamese products and
services (means) to realise desirable goals (vValikesambition, independency,
comfort, freedom and pleasure. Valette-Florence dwolibert (1990) analysed
the relation between consumption patterns (meas@®dthe purchasing
frequency of 140 consumption categories) and valliesy found a weak, but
not negligible, influence from values on the conption pattern, independent
from socio-economic characteristics. Nordlund araavil (2002) quote many

2 See e.g.: Lenzen, 1998; Biesiot and Noorman, ;198ber and Perrels, 2000; Munksgaard et al., 20d6r et al.,
2001; Carlsson-Kanyama et al., 2002; Pachauri gmdng, 2002; Lenzen et al., 2004; Pachauri, 20@he@ et al.,
2005; Lenzen et al., 2006
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studies in which relationships are confirmed betwéactors such as value
orientation and specific pro-environmental behasgdike recycling and buying
ecologically produced products. However, pro-envimental behaviour does
not have to be relevant to the overall environnlemi@ssure (see also
Gatersleben et al., 2002; Stokes et al. 1994).

The emphasis in this analysis is on the relatignbletween value patterns and
total energy requirement. We chose to examine ttheranon-socio-economic
characteristics as well, which could be expectedhtimence behaviour more
directly than values do. These weng:tlle motivation to save energy amnd the
perception of energy-related societal problems.i\tibn is a central concept
for consumer behaviour. Antonides and Van Raaip{)}%tate that motivation
activates and maintains certain behaviour; it aetermines the direction and
strength of this behaviour. So, if consumers arévated to save energy, it can
be expected that the more consumers are motivitedess energy they will
require. If consumers act as they think about salcproblems, those who think
that energy-related societal problems, such as atdinchange, are more
important than other problems can be expectedddass energy.

The aim of this study is to examine whether thera ielationship between, on
the one hand, the total household energy requir¢raed, on the other, value
patterns, the motivation to save energy or the @ation of energy-related
societal problems.

In this paper, we first describe how we determirted value patterns of
consumers and the household energy requirementt WNex examine the
relationship between these, taking into accountsti@o-economic situation of
the households. Finally we explore the influencahaf perception of energy-
related societal problems and the motivation toesawergy on the total
household energy requirement.

The consumer survey

To examine the relationship between the total Honiseenergy requirement, on
one hand, and value patterns and the motivati@ave energy or the perception
of energy-related societal problems, on the other,used consumer-specific
information of 2304 respondents from the consumerey (TNS-NIPO, 2003).

The respondents filled in five different questiomes; one for value patterns,
two for the consumption patterns, one for theimwien societal problems and
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one for the “motivation to save enerdyNot all 2304 respondents were asked
to answer all five questionnaires. There were 2&&pondents who answered
the questionnaires on value patterns and both ogoson pattern
guestionnaires. Of these 2304 respondents, 127®eaed the questionnaire
about the societal problem perception too and 98&vared the motivation
guestionnaire too.

To minimise the initiahon-responsave used a panel from the Dutch Institute
for Public Opinion and Market Research (TNS-NIP@)the consumer survey.
TNS-NIPO took a random representative sample facitouseholds from a
pool of about 80,000 respondents who were inviledWS-NIPO to register for
the panel. The response to our questionnaires hast 80%. After collecting
the data we weighted the respondents accordingttbausehold income, size of
the household, age and education of the breadw/inner

Deter mination of value patterns

The value patterns of consumers are determined@ingoto the WIN-modél

from TNS-NIPO (Hessing-Couvret and Reuling, 200Rhe WIN-model is
based on the value system of Rokeach (1973) andvdink of Schwartz and
Bilsky (1987).

According to Rokeach, in a value system values adered in priority of

importance. A value is an enduring belief that ac#ic mode of conduct or
end-state of existence is personally or sociallgfggable to an opposite or
converse mode of conduct or end-state of existedRokeach distinguishes 36
values — all socially desirable — into two groug3ne group contains 18
instrumental values (modes of conduct) and the rotdoatains 18 terminal
values (end states of existence) (see Table 1).

Schwartz and Bilsky (1987) found that seven moioretl domains, taken from
the literature, are organised relevant to one amaéind can be projected in a
value space. Each domain contains a number of gmaoymg values belonging
together (e.g. the motivational domain, ‘securityicludes values of inner
harmony, family security, national security and @ at peace).

3 The motivation questions were borrowed fronE&N questionnaire (see Kets et al., 2003).
4 In this study, the breadwinner is the persathénhousehold with the highest personal income.
5 WIN = Values in the Netherlands (Waarden In éthd).
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Tablel The two lists of 18 values each, accordinBé&each (1973). One is with the instrumental vahresone is
with the terminal values.

Instrumental values Terminal values

(desired modes of conduct) (desired end-states of existence)
1 Ambitious 1 A comfortable life
2 Broadminded 2 A sense of accomplishment
3 Capable 3 Aworld at peace
4 Cheerful 4 A world of beauty
5 Clean 5 An exciting life
6 Courageous 6 Equality
7 Forgiving 7 Family security
8 Helpful 8 Freedom
9 Honest 9 Happiness
10 Imaginative 10 Inner harmony
11 Independent 11 Mature love
12 Intellectual 12 National securit
13 Logical 13 Pleasure
14 Loving 14 Salvation
15 Obedient 15 Self-respect
16 Polite 16 Social recognition
17 Responsible 17 True friendship
18 Self-controlled 18 Wisdom

For this study each respondent had to rank the list®e according to how
important the values are for him/herself. The vadpace was transformed to
two dimensions with the help of a principal compunanalysis (PRINCALS).
Finally, Hessing-Couvret and Reuling (2002) madeluster analysis for the
respondents in the value space. They forced art-eligbter solution and gave
names to the clusters, based on the value occuimirgach group and other
known aspects (see Figure 1). In other words, #mas mentioned in Figure 1
are not based on the perception of the respontentefer to names taken from
Hessing-Couvret and Reuling (2002).

Figure 1 shows the eight value groups in a two-dsianal space. One axis
indicates a collective—individual dimension. Exgelty, consumers with a more
individualistic value pattern like the HedonistpriServatives and Materialists
are less focused on such societal problems astelioh@nge than the consumers
with a more collective value pattern such as theaBrminded and Socially-
minded. This makes it interesting to compare vauaips of consumers with
respect to their energy requirements.
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Figure 1 The eight value groups positioned ie thalue space, with two important axes
(Hessing-Couvret and Reuling, 2002). The percerstagéiect the size of the groups in the
Dutch population, each tiny square representing paeson.

Deter mination of the energy requirement

If the influence of value patterns, the perceptmnenergy-related societal
problems or the motivation to save energy on thel tbousehold energy
requirement is to be explored, the actual totalsoomption pattern of a
household and the accompanying energy requiremeiit have to be
determined. We wanted to compare the actual eneasumption of a
household with a reference; this is the averag@ddoiseholds in the same socio-
economic circumstances (see ‘tlestimation of the standard consumption
pattern). The determination of the actual consumption guattand the
calculation of the reference energy requiremerdésdascribed below.

Deter mining the actual consumption pattern

The emphasis of the information provided by theoeslents of the consumer
survey is on the consumption categories demandiognaiderable amount of
energy or money. To avoid the conversion from manyeinto physical terms,

we collected the information mainly in physicalnes: Because the expenditure
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on durable consumer goods (e.g. cars) for inditidaoasumers may peak in the
survey year, we requested information on purchame mossession of these
goods. Detailed information was requested on siaugs of consumption
categories: natural gas, electricity, transportidags abroad, the dwelling and
food.

To determine the actual consumption pattern, wet finade a standard
consumption pattern and the accompanying energyireggent. This standard
consumption pattern is solely based on the soamo@uic situation of the
households. We did this using the Household ExperelSurvey (CBS, 2002a).
With the help of the detailed responses to our ®wrvey, we adapted this
standard consumption pattern to get the actualdrmid energy requirement for
the six groups of consumption categories using #hoade described below.
These six groups of consumption categories collelstimake up about 75% of
the total energy requirement. Finally, the expemdd and accompanying
energy requirement for the remaining consumptidagmies was established.

The estimation of the standard consumption pattern

The estimation of the standard consumption patterd the accompanying
energy requirement is based solely on the sociago@ situation of the
households. To each household of the consumerysumeecoupled the average
expenditure and the accompanying energy requireraer850 consumption
categories of the 10 most similar households fromhousehold expenditure
surveyof 2000 (CBS, 20024) To find the 10 most similar households from the
expenditure survey, we characterised each housélyaddvector. We chose the
10 households from the expenditure survey, in whieh difference in vector
length between their vector and the vector of theskhold from the consumer
survey is the smalleé'stWe based the vector on the socio-economic pasmet
that ‘explain’ most of the variance in the energgguirement for most
consumption domaifis using a regression tree analysisbout 65% of the

6 The household expenditure survey contains xperaliture of 2395 representative households if\iderlands in
2000, divided into about 350 consumption categolesger and Blok (1995) gave a detailed desaviptf the survey.
The figures of the household expenditure surveyuréig were adjusted for transport and direct eneegyirement
according to Vringer et al. (2001) and MONIT (2003he energy requirement for each consumption oayets
calculated according to the method described imgéi and Blok (1995) by using energy intensitigs1f@96 given by
Kok et al. (2001). The energy intensities are irdito 2000 on the basis of consumer price indexesrding to CBS
(2002b) and Erkens (2002).

7 In this analysis we chose 10 similar househotdsalculate the reference consumption pattern. al§e made
calculations for 5, 25 and 50 similar householdee fesults were comparable.

8 These are the nine domains used by Vringer €@01), i.e. food, dwelling, housing, clothirggrsonal care, leisure
outdoors, leisure indoors, holidays and laboureNbat the domains do not only consist of the petgithemselves, but
also the required transport of these products fteershop to the dwelling, and the direct energyufi@d gas, electricity)
required to use these products.
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variance in the energy requirement can be explayedll the socio-economic
characteristics available in the expenditure sur¥ée net income is, by far, the
most important factor in explaining the variancetiod total household energy
requirement (about 60%). We selected net income, aigthe breadwinner,
highest education of the breadwinner and housesialel’, normalising these
four dimension¥. We chose the weighting factors for the socio-ecuic
variables of the vector to reflect the relative gmdions of the separately
‘explained’ variance of the total energy requiremdrne separately explained
variances of the total energy requirement of netskbold income, household
size, age and education are 62%, 36%, 15% and é%pectively. The
difference in vector length between the vectorstwd households is then
calculated according to equation (1).

VZ=a(l,, —1.)* + b(Age.. —~Age,)’ +c(HHs .~ HHs.)? +d(Ed .~ Ed,)* (1)

In which:

\% = weighted difference between the vectors of twodeholds
I = normalised net household income

Ed = normalised highest education of the breadwinner

HHs = normalised household size, in number of persons

Age = normalised age of the breadwinner

hes = household expenditure survey

cs = consumer survey

a,b,cd= weighting factors of 0.51, 0.12, GaBd 0.06, respectively

The average consumption pattern according to tiperediture survey and the
average standard consumption pattern calculateddrerquite comparable. The
differences between the expenditure survey of 2@0@ the standard

consumption pattern calculated here, vary per aopson domain from 2 to

14% of the expenditures and from 0 to 14% of thergyrequirement.

9 In a regression tree analysis the variancééndependent variable (here, the energy requirgmeminimised by
breaking up the data, using every possible bingii§ en every independent variable (here, many cecionomic
parameters). The algorithm split the data into pads by minimising the sum of the squared deviatiivom the mean
in the separate parts. This splitting or partitimnis then applied to each of the new branchesu¥ed a regression-tree
model from S-PLUS.

10 For the consumption survey, comprising 52% aeth 48% women, we took the breadwinner or hisfiaemer.
Their ages were strongly correlated (R-square=0.84)

11 Each dimension is normalised by subtractiegatverage value from the actual value, and divithigdifference by
the standard deviation of the value.
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Natural gasand electricity

We asked the respondents about their paymentseteriargy companies, and
which additional services were included in thesgnpents, e.g. water, cable
television and Internet. Next we asked the respaisdéow much kWh
electricity and m natural gas they had used in the past year, aséukeir most
recent annual bill.

Expenditures

We based the annual expenditure on the monthly patsnto the energy
companies as reported by the respondéntk applicable, we subtracted the
expenditures on additional services, based on geazgpenditures according to
CBS (2002a) and CASEMA (2003). To split the combibdls into the shares
for electricity and natural gas (85% of the housghdas a combined bill), we
took the proportion of natural gas and electricitsed as reported by the
respondents. If the natural gas and electricitysaamption in m and kWh was
unknown, we took the proportions of the standarsomption pattern.

Energy use
Half the respondents knew their use of natural ayas electricity in kwh and
m°. For all other respondents for whom the physics¢ of gas, heating or
electricity use was unknowh we established the energy requirement by using
the expenditures on electricity and natural gasjusiithe costs for the grid
connections plus the eco-tax rebates (Van Maan@03)2 The resulting
expenditures and the kWh electricity andmatural gas used were multiplied by
the energy intensities (see Kok et al., 2001).

Transport

We asked the respondents how many cars they hadypgk and age of the car
and the annual distance travelled with this carpiovate use. We also asked
how many kilometres they travelled between home wodk and leisure and
how they travelled for these purposes.

Expenditures
We estimated the deprecation and maintenance obske car by taking into
account its age, catalogue value and pé&/e based the insurance costs and
ownership tax of the car on the average insuraastscaccording to the type of

12 About 20% of the respondents had to make tmagson.

13 The energy requirement of households thatlistect heating or a central heating boiler (ab®4) could not be
established unambiguously either.

14 For lease cars we took only the depreciatiah¢ould be assigned to the private use of the car
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the car (ANWB, 2003; Belastingdienst, 2003; Consuateebond, 2003). The
calculated fuel costs were based on the reportegstimated fuel use per km,
type of fuel, the reported number of kilometres/ein and the fuel price (CBS,
2003). The expenditures on train and/or bus wetenated using average
distance travelled, the frequency and the bus emd fares (NS, 2003; GVU,
2003).

Energy use
The energy requirement for fuel was calculated wh#henergy requirement per
litre according to Wilting et al. (1999). The engrgequirement for public
transport, car maintenance and depreciation wasuleé¢d by using energy
intensities from Kok et al. (2001).

Holidays abroad

We asked respondents who travelled abroad in teeyaar to tell us for each
destination how they travelled and with how manyspaes. We also asked the
kind and comfort level of the accommodation. We easkfor detailed
descriptions about the three longest holidays, msgy that the fourth and
subsequent holidays would be equal to the thirghortest, holiday.

Expenditures
The expenditures on holidays abroad were basetdeonumber of participating
household members, duration, type and comfort lefdhe accommodation,
mode of transport and destination (country or negiéares for train, plane and
boat were collected from Internet sites of severat operators. Information on
prices for accommodation as found on the Interneltlarochures vary largely.
Based on information from Aalbers (2004), we assliiawe average price of 8
euro per person per night for a camping, 50 eurangt for a double room in
a hotel and 450 euro per week for an apartmenobddy home. We indexed
the (Dutch) prices for the different country regiomith the Big-Mac index (The
Economist, 2004) for luxury class accommodadtion

Energy use
The energy requirement for transport between hontk fmal destination for
holidays abroad was based on the energy requirepeerkilometre (de Paauw,
1995; Essen et al., 2003). Where the car was wsdtbfiday transport, we took
the energy requirement per kilometre of the largast Extra fuel was taken into
account for mobile home use. The energy requireriegrthe accommodation is

15 We asked the respondents about the levelxoiryuof their accommodation. We assumed price diffees from
very simple, no star (-30%), simple, 1 star (-10%)erage, 2 stars (0%), luxury, 3 stars (+20%)exy yuxury, 4 or
more stars (+40%).

10
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based on the energy requirement per person/accoatioodoer night (see de
Paauw, 1995).

Dwelling

We asked the respondents which type of dwelliny theed in and to tell us
about the rent and several physical aspects af dwelling (e.g. surface area of
the living-room and number of rooms).

Expenditures

About 40% of the respondents rent their dwellifgwbich 88% knew their rent

and 11% estimated it. About 1% did not really kneesw much rent they paid.

For these respondents we took the expenditure aretgg requirement

according to the standard consumption pattern. &kena fair comparison with

owner-occupants we calculated the rental value vadpnt to the rent. To

estimate the rental value for the remaining 60% evotcupants, we used a
model from Statistics Netherlands (CBS) to calathie gross economic rental
value (Sierman, 2003). To calculate the rental eafithe dwelling, the model

takes the type, age, size, region and a numbeaailities like bath and type of

heating into account.

Energy use
The calculation of the energy requirement was basedhe size and type of
dwelling, according to the method used by Vringed &lok (1993). We took
into account the re-calculations made by Kok ef2401).

Food

We asked the respondents about their food consamgtr example, how often
they cooked a warm meal at home, what type of rtleaf ate, what kind of
meat they ate and how often they consumed fresloandnserved vegetables,
and fruit & dairy products. This information is wls® change the ratio between
the food consumption categories, available from s$tendard consumption
pattern. For example, the number of times a wek&usehold enjoys dessert is
assumed to affect the expenditure on custard amidge. By calculating the
expenditure and energy requirement on custard amddge, we took into
account the frequency of eating a desert. If a élooisl consumes more desserts
than average, the expenditure on custard and perrigl rised proportionally.
The average expenditure on custard and porridgealfohouseholds is kept
unchanged. Table 2 shows which information is kncawd which consumption

11
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categories this information is assumed to affearéthan 50% of the average
expenditure on food is affected in this way.

Deter mining the actual consumption pattern

To establish the actual energy requirement of ttgah consumption pattern, we
took the estimated standard consumption pattern.r&gaced the estimated
expenditures and accompanying energy requirementthen six groups of
consumption categories by the expenditures and nggaoying energy
requirement for the six categories, as calculabaV@ This results in the actual
consumption pattern. This replacement resultedniraerage rise in the total
expenditure of about 5% For each respondent, we adjusted the expenditures
and energy requirement for the remaining categobgs multiplying the
estimated expenditures and energy requirementfhéoremaining consumption
categories by a factor to meet the initial expamditplus the average rise of
5%'’. On average, about 60% of all expenditures and @5#te total household
energy requirement is based on mainly physicalrmé&tion from the consumer
survey.

16 Possible causes of this average rise areighephice rise for natural gas and electricity betw 2000 (expenditure
survey) and 2003 (the year of the consumption sQiraed underestimations of the expenditures foselsx categories
according to the expenditure survey, or overestonataccording to the consumer survey.

17 Taking into account the dependency of theameerise with the net income.

12
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Table2 Information from the consumer survey and the compsiom categories affected.

Known infor mation from the Information assumed to affect the Number of Annual
consumer survey consumption consumption expenditure
(TNS-NIPO, 2003) category / categories categories  in eur oy per

household *

Number of times per week:

- dinner is cooked at home. - directly related to ingredients for 46 100¢

cooking warm meals at home

- dinner is delivered or consumed as take-directly related to restaurants and 4 63¢
away, in a restaurant, canteen or snack bars etc.
- no warm meal is consumed. - kinds of bread and sandwich filling 9 587
- dessert is consumed. - custard and porridge 1 7€
- wine is consumed. - wine 1 14t
- Dutch food is consumed at home. - potatoes 1 55
- Chinese Indonesian food is consumec- rice 1 11
hama
- Italian food is consumed at home. - pasta 1 11
- fish is consumed. - fresh fish and frozen fish 2 34
- meat is consumed. - all types of meat 10 343
- poultry is consumed. - poultry 1 77
- vegetarian food is consumed. - eggs and cheese 2 20z
- pork is consumed. - bacon and fresh pork 2 10¢
- veal and beef are consumed. - fresh beef and fresh veal 2 77
- ready-to eat food is consumed. - main course dishes, frozen/canned 1 66
- frozen vegetables are consumed. - frozen vegetables 1 11
- canned or bottled vegetables are - vegetables, canned or bottled 1 38
- ?rggﬁ I\;Yeycj;'etables are consumed. - all fresh vegetables 13 18¢
- ecologically grown fruit is consumed **. all fresh fruit 14 162
- ecologically grown vegetables are - all fresh vegetables 13 19¢
ranciimad
- ecologically produced meat is consumedall types of meat 10 34z
**
- dairy products are consumed **. - milk and yogurt 2 12¢

* According to the standard consumption pattern.

** Only price differences between regular and egalal products are taken into account. We assuateettologically grown vegetables
are 25% more expensive, fruit 30% more expensidenagat 50% more expensive than traditionally greegetables, fruit and meat.

13
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Calculating areference energy requirement

To compare the energy requirement of a househoth wiher households
having the same socio-economic characteristics, caleulated a reference
energy requirement. We based the reference eneggyrement of a household
on the socio-economic situation only. This refeeeremergy requirement is
chosen as, in most cases, the socio-economicisituzdnnot be easily changed
by consumers themselves. We calculated the referemergy requirement using

a multiple regression analysis. The four socio-eom variables which
‘explain’ most of the variance in the energy regment (see above) are taken as
independent variabl® The reference energy requirement can then be
calculated according to equation (2).

E;,=C +(@*1)+(b*HHs)+(d * Age + (e* Ed) (2)
C = Constant
Ere = Reference energy requirement
I = Net household income, in €
HHs = HouseHold size, in number of persons
Age = Age of the breadwinner
Ed = Highest education of the breadwinner, in edoodevel
a, b, de = parameters, depending on the reafererenergy

requirement

To calculate a reference energy requirement forstkegroups of consumption
categories and the total energy requirement, weechout stepwise regression
analyses. The results of these analyses are peesiantable 3.

The explained variance of the total energy requemtmis about 62%,
comparable with the explained variance of the hioolskexpenditure survey of
2000 (CBS, 2002a). The explained variance is radtismall for natural gas,
electricity, transport, holidays abroad and dwellin

18 Wier et al (2001) found that power functiomish elasticity coefficients describe better thepeledence of the
energy requirement on income than a linear functitowever, adding an elasticity coefficient in #guation did not
improve the models in this study. For calculatihg reference energy requirement we chose for thet simple

equation, so elasticity coefficients are left dwe equation.

14
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Table3 The factors resulting from the stepwise lineggression analyses required for equation (2) tioaiate the
reference energy requirements and the explaineidwee for each regression analysis (p<0.05, ns taeignificant
contribution in Equation (2)).

Reference energy Constant Factors Explained
requirement for: C a b d e variance
- Natural gas 2007 0.32 4882 507 ns 0.11
- Electricity 10727 0.19 4682 100 -462 0.2:
- Transport 57671 0.90 3489 -556 ns 0.1C
- Holidays abroad -4139 0.72 ns ns 1703 0.0¢
- Dwelling 4244 0.05 624 35 114 0.1¢
- Food -7775 0.71 2412 159 ns 0.5€
- Remaining

consimntinn catenori 1692° 2 41 -20R1 ne ne 0 K¢
Total 46313 5.75 14853 471 ns 0.62

Energy requirement and value patter ns, motivation and problem
per ception

Next we examine the differences in the energy requent, which can be
related to the values of consumers, their problemception of energy-related
societal problems and their motivation to save @nerTo examine the
difference in energy requirement, resulting frorfiedlences in the perception of
energy related societal problems, we took the prabperception of climate
change. Each comparison was corrected for the ®mtnomic situation of the
households.

Energy requirement and value patterns

The value groups with a more individually orientedlue pattern, e.g. the
Hedonists, Conservatives and Materialists, are @rpeto use more energy,
considering their socio-economic situation. Figdrghows the average energy
requirement for all eight value groups, includihg standard error of the mean.
Two energy requirements are given for each valwumr () the reference
energy requirement, which can be expected in viéwhe average socio-
economic situation of the group of households, @ndhe energy requirement
due to the actual consumption pattern.
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Figure 2  The total reference energy requirenamd total actual energy requirement for the
eight value groups, including the standard deviataf the meali. Note that the vertical scale
does not start at zero.

The differences between the total reference enegguirement and the total
actual energy requirement are small; about 0 taJ50=2% of the total energy
requirement). To examine the significance of th&edeénces between the
reference energy requirement and the actual emergyrement, we calculated,
for each respondent, the difference between theabheind reference energy
requirement AE). Figure 3 shows for the total energy requirentbataverage
difference for each value group, including the d&ad error of the mean. A one-
way ANOVA analysi&® shows that the HO-hypothesig\E is equal for all value
groups”, cannot be rejected (95% significance level

Next, we carried out the same analysis for eachegix groups of consumption
categories of which the energy requirement is bamedndividual (mainly
physical) information from the households, whicle:anatural gas, electricity,
transport, holidays abroad, the dwelling and fosek(Figure 4). Also we made
an ANOVA analysis for the sum of those groups. Tdre-way ANOVA
analyses for five of the six groups of consumptoategories and the sum of
these groups show that the HO- hypothesik fs equal for all value groups”,
cannot be rejected (95% signifi-

1 The standard deviation from the mean is caledlal dividing the standard deviation by the squaoe of N (here N
varies between 190 and 497 depending on the vatwgy This implies that the error intervals in trig 2 are equal to a
reliability interval of about 67%.

20 One-Way ANOVA is a one-way analysis of variarfor a quantitative dependent variable by a sirgttor
(independent) variable. Analysis of variance isdugetest the hypothesis that several means awd édan der Bercken
and Voeten, 2002).
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Figure 3  The difference between total referead total actual energy requirementH) for
the eight value groups, including the standard dgen of the mean.

cance level). Only for dwellings can the HO-hypaikebe rejected. It is
assumable that for at least one value graepfor dwellings differs from the
others. A closer analysis shows that the Matetgtisquire about 0.7 GJ (7% of
the average energy requirement for the dwellinglenemergy than average.

Energy requirement and problem per ception for climate change

To obtain the consumer’s perception of the impaanf the environmental
problems, we asked the respondents to rank 16@magntal societal problems
in order of importance. We found that climate change was one of the lsighe
ranked environmental problems. We divided the redpats into three groups,
one ranking the problem of climate change loW {{7 priority or below), one
ranking the problem high (at“3place or higher) and one with an average
problem perception for climate change (8 8" or 6" place). Figure 5 shows
the total average energy requirement for the tleeels of the perception of the
climate change problem.

21 The 16 environmental societal problems whiell ko be ranked are: (1) improvement in one’s titee living
environment, (2) more nature in the Netherlandi&iiare, (3) a better spatial organisation in thehgdands in future,
(4) fewer problems of noise in one’s own neighbooih (5) no problems in the world of the future sdi by the
greenhouse effect, (6) no negative influence frenegically modified plants or animals on naturegha world of the
future, (7) doing something about over-fertilisatio the Netherlands, (8) pre-existence of aninaald plants by less
deforestation worldwide in the future , (9) a deseein the pollution of seas, rivers and lakesiénworld of the future,
(10) a better existence for the animals on Dutdtecéarms, (11) a decrease in air pollution in Metherlands, (12)
taking the environment into account in Dutch congtiom, (13) cleaning polluted soil in the Nethedan(14) raising
the quality of public transport in the Netherlan@d$) more clean drinking water for developing doies in future, (16)
reduction of the hole in the ozone layer in futlifieese 16 environmental societal problems wereepted randomly to
the respondents.
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Figure 4  For all six groups of consumption caiggs the difference between reference and
actual energy requirementff) for the eight value groups, including the stambeeviation of
the mean. Note that the vertical scales differ.

We expect that consumers who ranked the energiedelaroblem ‘climate
change’ high would require less energy. The diffees between the total
reference energy requirement and the total actuaigy requirement are small
at about 0 to 2 GJ (0-1% of the total energy remuent). To examine the
significance of the differences between the refegeenergy requirement and
actual energy requirement, we calculated, for aaspondent, the difference
between the actual and reference energy requireh&nt A one-way ANOVA
analysis shows that the HO-hypothesiSE“is equal for all problem perception
levels”, cannot be rejected (95%
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Figure 5 The total reference and total actuakrgy requirement for all three problem
perception levels for climate change, including shendard deviation of the me&n

significance level). We found the same result far &€nergy requirement of the
six groups of consumption categories: natural ggtricity, transport, holidays
abroad, dwelling, food, and the sum of those groups

Energy requirement and the motivation to save energy

We used data from Kets et al. (2003) to examineré¢tetionship between the
energy requirement and the motivation of consuméh& respondents were
asked to what extent they were willing to save gnem a 5-point scale, for
nine different combinations of costs (higher, tla@ne and less) and comfort
(higher, the same and less). Hezemans (2005) mautee-@imensional scale
from these nine combinations, which runs from ahhwillingness to save
energy (willing to save energy, even though théscare higher and the comfort
is lower) to a low willingness to save energy (malling to save energy even
though the costs are less and the comfort is higiée divided the respondents
into three groups, one group with the least matwatone with an average
motivation and one with the most motivatiensave enerdy. Figure 6
shows the average energy requirement for all threeps.

2 N= 402 for the low, 344 for the middle and 526the high problem perception level group.

23 Most motivated: 33% of the respondents withhifghest motivation level; least motivated: 33%haf respondents
with the lowest motivation level; average motivat88% of the respondents between the highest amestomotivation
levels.
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Figure 6 The total reference and total actuaérgy requirement for three different levels of
motivation for saving energy, including the stardideviation of the me&h

We expect consumers highly motivated to save engrggquire less energy.
The differences between the total reference enezguirement and the total
actual energy requirement are about 5 to 6 GJ 2. of the total energy
requirement). To examine the significance of th&edences between the
reference and actual energy requirement, we cagzllhe difference between
the actual and reference energy requirement fan easpondentAE). A one-
way ANOVA analysis shows that the HO-hypothesis t@nrejected. It is
assumable that for at least one motivation levelgAE differs from the others
(95% significance level). A closer analysis shoheat the least motivated group
requires about 10 GJ more than the average and mosivated group.
Additional, we made one-way ANOVA analyses for te&x groups of
consumption categories, electricity, natural gaandgport, holidays abroad,
dwelling, food, and for the sum of those groupsedghanalyses show that the
HO-hypothesis, AE is equal for all motivation levels”, cannot bgerted (95%
significance levefy.

Conclusion

The one-way ANOVA analyses show that the differelnesveen the actual and
reference energy requiremendE) is equal for nearfy all groups (95%

24 N= about 310 for all the three groups.

25 This result is consistent with the findingHeizemans (2005) for electricity.

26 There are two exceptions: 1) For the valuegrMaterialists’ is the energy requirement for dlimgs about 0.7 GJ
(7%) higher than expected (according to the soeimabraphic situation). 2) For the total energy nempent, the least
motivated group requires about 10 GJ (4%) more thaaverage and most motivated groups
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significance level), taking into account the difeces in the socio-economic
situation of the households. The largest signifiaifierence is found between
the total energy requirement for the least motwaséemd average motivated
group, which accounts for about 10 GJ or 4% ofttiv@ energy requirement.

L ow- and high-energy households

As we have only found relatively small differendasthe energy requirement
that can be related to values, the perception efstitietal problem of climate
change or the motivation to save energy, therglisidarge part of the variance
in the total household energy requirement unexptinTo examine this
unexplained variance here, we compare groups o$dimids with either an
extremely low or extremely high total householdrggeequirement. To define
high- and low-energy households we first calculatesl difference in energy
requirement between the actual and the refereneggmequirement. For each
income-decile we defined a high-energy group (tb% 2f the households with
the highest actual energy requirement, comparet thieir reference energy
requirement) and a low-energy group (the 25% of hbeseholds with the
lowest energy requirement, compared with theirregfee energy requirement).
We examined the differences between the low- agth-Bhergy households,
relating to the societal problem of climate chamage the motivation of these
households to save energy. As the net income i¢abyhe most important
parameter, we made the analyses for two incomepgrourhe average socio-
economic situation does not differ within the sameome group. We found
only a small differenc@ in the urbanisation level; the low-energy house&ol
live in a less urbanised area than the high-enkeogggeholds.

27 We defined the low-income group as the 30%afseholds with the lowest net household incomethacdigh-
income group as the 30% of households with thedsighet household income.

28 The urbanisation level differs about 0.5 lemela 5-level scale. This is equal to the diffeeshetween a strong and
moderate level of urbanisation.
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Figure 7 Expenditures and energy requirementdar and high-energy and for low- and high-inconeeiseholds.

Figure 7 shows the expenditures and energy reqaiteror low- and high-

energy households, and for low- and high-incomeugso The high-energy
households require 50% (high-income) to 100% (loeeme) more energy than
the low-energy households, while the expenditureniy about 4% higher for
the high-energy households.

The high-energy households require two (high-inconee four times (low-
income) more energy fdransportthan the low-energy househaldsThe low-
income high-energy households more often have awdale the high-income
high-energy households more often have a second Tda high-energy
households drive two (high-income) to four timesavdincome) more kilometres
and use the car more for commuting between homewanl. The distance
between home and work is about twice as largehferigh-energy households
as for the low-energy households. Besides commingtgyeen home and work,
the high-energy groups also use the car more fgirida or nights out. More
frequently, they motivate their use of the car am@pp more comfortable or
mention a lack of alternatives in which costs asslimportant.

For holidays abroad the high-energy households require twoh{ligome) to

three times (low-income) more energy. The high-gpdrouseholds travelled
about four times more than the low-energy ones.hidigergy households
require twice the energy of low-energy householatsaccommodation, while

29 Remember that doubling the energy requirerfeertigh-income households results in a higher gneequirement
than quadrupling the energy requirement for thedmergy households.
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their expenditure on this is 50% lower. Mobile hoavenership is higher for the
high-energy households.

The high-energy households require 10% (high-ingotme20% (low-income)
more energy for thelwelling. The high-energy households more often own a
dwelling which is relatively older, more often (seydetached and 10 to 15%
larger.

High-energy households require 70% more energy rfatural gas and

electricity than low-energy households. They also have abo#i thore kinds

of electrical equipment and more energy-intensigeigment like electrical

driers and dishwashers. No differences are fourndiden the low- and high-
energy households for the possession of energygdight bulbs (compact
fluorescent lamps) and the purchase of 'greenraiggt However, most of the

households, who report buying green electricity tivabe their choice with

arguments that green electricity helps to dimirntisf greenhouse effect (60%)
and benefits the environment (75%). This means tiney are aware of the
consequences of using energy.

In comparison with the low-energy households, tigh{energy households do
not require more energy féwod

The comparison of the low-energy households withhigh-energy households
did not result in significant differences in theler of importance of the two lists
of the 18 values, nor the problem perception aohate change. The motivation
to save energy differed slightly. We found a défece of 0.7 on a scale from 9
to 45 (see Hezemans, 2005). This difference is sighificant (p=0.05).
However, if this difference was significant andniiotivation plays a role in
saving energy, we expected a much larger differémchouseholds using such
a different amount of energy.

Discussion

We first discuss some of the aspects arising frieenconsumer survey and the
calculated household energy requirement. This lisvied by a discussion of
the results.

The consumer survey

» Studies where the relationship between behavionrthe one hand, and
values, motivation, etcetera on the other, are @aanwith the help of surveys.
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Socially acceptable answersay introduce a bias in the results. Social
acceptability can play a role where respondentsasnamed to give an answer
that is not socially acceptable. This effect isided as much as possible to
guarantee anonymity to the respondents; besidgsatbee allowed to fill in the
guestionnaires at home, without the presence ahtmviewer. Furthermore,
our questions were also divided over five separaiestionnaires and the
respondents did not know that the five questiomsawould be combined later
on. The time between two questionnaires varied ftarm weeks to several
months. It was impossible for the respondents tdudeour final research
guestions, which played the greatest role in th® tguestionnaires on
consumption pattern. The absence of any relatiawdsn values, problem
perception, motivation and total energy requirem@he actual behaviour)
underlined that socially acceptable answers dglagtany role in this study.

* The consumer survey containsly data from the breadwinnesr her/his
partner, while the consumption pattern concernswhele household, where
more persons can be active. In presenting thetsesué implicitly assume that
the value pattern, the problem perception of emwvitental problems and the
motivation of the breadwinner or her/his the partt® save energy were
comparable with the other household members. Horyekiere is one group
available in the dataset where this problem did ootur: the one-person
households. For the one-person households we faesdlts which are
comparable with those for the whole population.

The calculated energy requirement

* To calculate theeference energy requirementge used a stepwise linear
regression analysis. However, for some groups obwmption categories, the
explained variance in the energy requirement idyfaamall. An alternative
reference for the energy requirement might givesiotiesults than obtained to
date. In our additional analysis, where the stath@ansumption pattern based
on comparable households was chosen as an altermaferenc®, the results
of the additional analyses with the alternativeerefces were comparable with
the results we found earlier. This happened regasdbf the number of similar
households (5, 10, 25 or 50) we used to calcutaseréference.

* In calculating theactual total household energy requiremeaibout 75% of
the total energy requirement is based on individhi@rmation on consumption
of the respondents. The remaining 25% of the energyirement is estimated.
The remaining consumption categories are baseteaverage expenditure and

30 Disadvantage of taking the estimated conswumpiattern as reference is that the estimated ogptgen pattern is
based on only a few (5 to 50) similar householde % not know whether all value patterns, levelgpafblem
perception and levels of the motivation to saveg@nare equally distributed over the similar houses.
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energy requirement from the 10 most similar houkiEhdaken from the
household expenditure survey. Because we do notv kmbether the values,
problem perception and motivation to save energyemually distributed over
these 10 households, we cannot draw any conclusibost a possible relation
between the energy requirement due to the remaitomgumption categories,
on the one hand, and the value patterns, the ntiotivéo save energy or the
perception of the societal problem of climate clearan the other.

Results

- In their survey, based on just a few questionsefGkben et al. (2002)
estimated the energy requirement of their respantdenseholds. They also
measured the level of pro-environmental behaviduthe respondents. Our
results, based on a much more precise estimatiotheofhousehold energy
requirement, are in line with those of Gaterslebtal. (2002), who found that
respondents indicating a more pro-environmentabbelir do not necessarily
have a lower total energy requirement. Also Hezes(2005) did not find any
relationship between value patterns, the motivatiosave energy and the use of
electricity. Stokes et al. (2004) found that onlgnaall percentage of people who
whish to reduce their CO2 emissions are really gnegb or able to reduce their
actual CO2 emissions. The absence, or at most tesemce of a weak
relationship between values, problem perceptiontivaton and total energy
requirement can be explained by the presence otialsdilemma. Antonides
and Van Raaij (1997) mention the conflict betwd@nking in an environmental
way and not doing so, due to a conflict betweentdieom individual interests
and collective long-term interests. In the respamséhe consumer survey we
observed that most of the respondents thoughttbathey, themselves, but
others (with an emphasis on the public authoritisepuld come up with the
solution to the most important societal problerhsistsupporting the existence
of a social dilemma. We also found that both the-land the high-energy
households from the consumer survey think thatraaté policy should best be
started without further delay. More research wal fequired to find out why
people do not consume according to their valuesplpm perception, or
motivation to save energy. However, this does nsiver the question on why
comparable households differ so much on their copgion patterns, with a
large difference in total energy requirement asltes

Conclusions

Households in the same socio-economic situationddéer largely in their total
energy requirement. Despite a detailed calculatiotine energy requirement of
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individual consumption patterns we could not fihdttthe energy requirements
of one of the groups examined for value patterngroblem perception level of
climate change significantly differed from the retking into account the
differences in the socio-economic situation of lhdds. Only for the
motivation to save energy we did find that the etéhce between the total
energy requirement for the least motivated and ameermotivated group,
amounts about 10 GJ; this is about 4% of the tatalgy requirement.

We can conclude that the lack of a relation betwtkentotal household energy
requirement and value patterns of consumers or flreblem perception of
climate change or their motivation to save enengil mean that a self-
regulating energy policy, solely based on a stsateyf internalising
environmental responsibility, will not be effectiue saving energy. There are
indications that the social dilemma is one of teasons why people do not
consume according to their value patterns, prolpenseption or motivation to
save energy.

Acknowledgements

We would like to thank Harm Jeeninga and Anne Kedm the Netherlands
Energy Research Foundation (ECN) for the use ofdtita on the motivation
scale, and also Ellen Hessing-Couvret (TNS-NIPOheA Reuling (Reuling
research) and Dieter Verhue (Veldkamp) for theipheith the fieldwork for
the survey and the interpretation of the value gsoOur thanks goes out to
Anne Hezemans for developing a scale for measuhegmotivation to save
energy, and finally to Durk Nijdam, Eric Drissenah$ Visser and Sebina
Rosbergen (all from the Netherlands Environmentdessment Agency (MNP)
for their help with the calculation and estimatafrthe consumption pattern.

26



Kees Vringer, Theo Aalbers and Kornelis Blok Household energy requirement and valuespast

References

Aalbers, L. (2004)Personal communicatioGarlson Wagonlit travel, Diemen, d.d. 30 Septemp@d4.

ANWB (2003),Internet site www.anwb.n§eptember 2003.

Antonides, G., and W.F. van Raaij (1990pnsumentengedrag, een sociaal-wetenschappelijkadeeing
(Consumer behaviour, a social-scientist approathigeverij Lemna B.V., Utrecht.

Belastingdienst (2003)nternet site www.belastingdienst.Sleptember 2003

Bercken, J.H.L. Van der, and M.J.M. Voeten (2002riantieanalyse, De GLM benaderingtenfert Kroese,
Groningen.

Biesiot, W. and K.J. Noorman (199%nergy requirements of household consumption: & cdgdy of The
NetherlandsEcological Economics 28(3), pp. 367-383.

Carlsson-Kanyama, A., R. Karlsson, H.C. Moll, Rkkand A. Wadeskog (2002),ddsehold metabolism in the
Five Cities - Swedish National Report - Stockholm. Fms rep@i7, Forskningsgruppen for
Miljostrategiska Studier, Stockholm, Sweden.

CASEMA (2003),Average of tariffsinternet site www.casema.nl, July 2003.

CBS (2002a),Budgetonderzoek 2000, micro bestand (Household rigijpee Survey 2000, computer file)
Statistics Netherlands, Voorburg/Heerlen.

CBS (2002b),Consumenten prijs indexen, Statline (Consumer pridexes, Statlineptatistics Netherlands,
Voorburg/Heerlen.

CBS (2003) Statling Internet site: www.cbs.nl, Statistics Netherlands

Cohen, C.A.M.J., M. Lenzen and R. Schaeffer (20@mergy requirements of households in BraEhergy
Policy 33, pp. 555-562.

Consumentenbond (2008)pnsumentengids (Consumer guid&)gust 2003.

Erkens (2002)Personal communicatioigtatistics Netherlands, Voorburg/Heerlen, d.d. Jdré# 2002.

Essen, H. van, O. Bello, J. Dings and R. van denkB2003),To shift or not to shift, that's the question, the
environmental performance of the principal modefeaifjht and passenger transport in the policy-maki
context.CE and RIVM, Delft.

Gatersleben, B., L. Steg, Ch. Vlek (200gasurement and determinants of environmental fsigmit consumer
behaviour Environment and Behaviou84(3), p.p. 335-362.

GVU (2003),Internet site of the local transport company. www.gl, August 2003.

Hessing-Couvret, E. and A. Reuling (2008t WIN-model, waardensegmenten in Nederland (TiNodel,
value systems in the Netherlands), TNBO, Amserdam.

Hezemans, A. (2005) ussen denken en doen, de samenhang tussen ékkgrierbruik, normen en warden,
vernieuwingsdrift en motivatie om energie te bespa(Between thought and action, the relationship
between the use of electricity, values, innovadind motivation to save energgtudent Thesis, Utrecht
University, Utrecht.

IPCC (2001), Intergovernmental Panel on Climate ngea(IPCC),Climate change 2001, Mitigation, Third
Assessment Repohtitergovernmental Panel on Climate Change

Kets, A., W. van Arkel and H. Jeeninga (200B)pergiebesparing en huishoudens — Een onderzoek naa
energiebesparing, typen huishoudens, geprefereeatgstellingen en motivatie (Energy saving and
households — a study on energy saving, types cieihalds, preferred targets and motivatioNgtherlands
Energy Research Foundation (ECN), Petten.

Kok, R., R.M.J. Benders, and H.C. Moll (200Bnergie-intensiteiten van de Nederlandse consungptie
bestedingen anno 199Bgport No. 105, Centre for Energy and Environme8tatlies (IVEM), University
of Groningen (RUG), Groningen.

Lenzen, M. (1998)Primary energy and greenhouse gases embodied itrafiaa final consumption: an input-
output analysisEnergy Policy26(6), pp. 495-506.

Lenzen, M., C. Dey and B. Foran (200&nergy requirements of Sydney householftological Economics
49(3), pp. 375-399.

Lenzen, M., M. Wier, C. Cohen, H. Hayami, S. Pachand R. Schaeffer (2006} comparative multivariate
analysis of household energy requirements in AliafrBrazil, Denmark, India and Japainergy31, pp.
181-207.

Maanen, J. van (2003gemiddelde energietarieven 2003 (Average ener@sra003), personal communication,
EnergieNed, Arnhem.

MONIT (2003), Monitoring Ontwikkeling Nationaal verbruik, Informi@ en Trendanalyse (Monitoring the
development of national energy use, information amhd analysis)Netherlands Energy Research
Foundation (ECN), Petten.

27



Kees Vringer, Theo Aalbers and Kornelis Blok Household energy requirement and valuespast

Munksgaard, J., K.A. Pedersen and M. Wier (2008pact of household consumption on &issionsEnergy
Economic22, pp. 423-440.

Nordlund, A.M. and J. Garvill (2002)/alue structures behind pro-environmental behavid&mvironment and
Behaviour34, November 2002, p.p. 740-756.

NS (2003), Internet siteww.ns.nbf the Dutch Railway Company.

Paauw, K.F.B. de (1995Energieaspecten van vrije-tijdbesteding, verzorgiogmmunicatie en roken. Een
mogelijke energiereductie bij huishoudens (Energpeats of leisure, care, communication and smoldng.
possible energy reduction by householdRgport No. ECN-C--95-026, Netherlands Energy Resea
Foundation (ECN), Petten.

Pachauri, S. (2004/n analysis of cross-sectional variations in tot@lusehold energy requirements in India
using micro survey dat&nergy Policyd2(15), pp. 1723-1735.

Pachauri, S. and D. Spreng (200Rjrect and indirect energy requirements of housdbdh India Energy
Policy 30, pp. 511-523.

Poortinga, W., L. Steg and Ch. Vlek (200¥glues, environmental concern and environmentakbiglur, a
study into household energy u&mvironment and Behavio36(1), p.p. 70-93.

Rokeach, M. (1973)The Nature of Human Valuethe Free Press, New York

Schwartz, S.H. and W. Bilsky (1987jpward a universal psychological structure of hunvatues.Journal of
Personality & Social Psycholog§3(3), p.p. 550-562.

Sierman, C.J.L. (2003Rersonal communicatigrStatistics Netherlands, Voorburg/Heerlen, d.d82803.

Steg, L. and A. Buijs (2004 sychologie en duurzame ontwikkelWigkreview, UCM-KUN.

Stokes, D., A. Lindsay, J. Marinopoulos, A. Treloand G. Wescott (1994 ousehold carbon dioxide
production in relation to the greenhouse effdournal of Environmental Managemd@t pp. 197-211.

The economist (2004)nternet site: www.economist.coidovember 2004.

TNS-NIPO (2003)Computerfile of the consumer surv@&S-NIPO, Amsterdam.

Valette-Florence, P. and A. Jolibert (199@ocial Values, A.l.O., and Consumption patternglceatory
findings Journal of Business Reseah p.p.109-122.

Vringer K., Th.G. Aalbers, E. Drissen, R. Hoeverla@eA.W. Bertens, G.A. Rood, J.P.M. Ros and J.Anédma
(2001), Nederlandse consumptie en energiegebruik in 20&h ¥erkenning op basis van twee lange
termijn scenario'fConsumption and energy requirement for Dutch coress in 2030. A survey based on
two long-term scenariosNational Institute of Public Health and EnvironrheBilthoven.

Vringer, K., T. Gerlagh and K. Blok (199Het directe en indirecte energiebeslag van Nedeiserhuishoudens
in 1995 en een vergelijking met huishoudens in 198@ direct and indirect energy requirement of dut
households in 1995 and a comparison with 198@&port No. 97071, Department of Science, Technology
and Society (NW&S), Utrecht University (UU), Utréch

Vringer, K., and K. Blok (1995)The direct and indirect energy requirement of htwdds in the Netherlands,
Energy policy23(10), p.p. 893-910.

Vringer, K. and K. Blok (1993), Emgie-intensiteiten van de nederlandse woning (Thergy intensities of
Dutch housesReport No. 93037, Department of Science, Technyolmgd Society (NW&S), Utrecht
University (UU), Utrecht.

Weber, C. and A. Perrels (2000§odelling lifestyle effects on energy demand ardted emissionsEnergy
Policy, 28(8), p.p. 549-566.

Wier, M., M. Lenzen, J. Munksgaard and S. Smed 120Bnvironmental effects of household consumption
pattern and lifestyleEconomic Systems Reseat3(3), pp. 259-274.

Wilting, H.C., R.M.J. Benders, W. Biesiot, M. Loudeand H.C. Moll (1999)EAP, Energy Analysis Program,
Manual version 3.0Report No. 98, Centre for Energy and Environmie8tadies (IVEM), University of
Groningen (RUG), Groningen.

28



