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Abstract Informational failures frequently lead con-
sumers to make non-optimal energy-efficient purchas-
ing decisions. Energy efficiency labels seek to influence
consumer behaviour at the point of sale by reducing
informational failures regarding energy efficiency.
Howeyver, several informational and behavioural factors
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contribute to the energy efficiency gap and could render
label-oriented policies useless. The purchasing decision
model of Allcott and Greenstone (The Journal of Eco-
nomic Perspectives, 26, 3-28, 2012) is used here to
explore the different factors that influence purchasing
decisions and understand (i) the importance of energy
consumption compared to other attributes; (ii) how con-
sumers weight energy savings and (iii) what other ben-
efits and costs influence the purchase of energy-efficient
goods. The analysis reported here is based on qualitative
research methods and is conducted in the household and
service sectors (the accommodation sector and private
service companies), for appliances, heating and cooling
systems and cars in Spain. Results show that (i) there is
still an informational gap regarding energy labels and
(i1) bounded rationality and end-user behaviour are im-
portant limiting factors for the purchase of energy-
efficient goods in Spain.

Keywords Energy efficiency gap - EU labelling
directives - Informational failures - Behavioural failures

Introduction

The European Commission is seeking to increase the
energy efficiency (EE) of energy-related products as a
means of achieving energy savings of at least 32.5% by
2030 (European Commission 2014). Evidence has
shown, however, that although EE may have a number
of economic and environmental benefits (e.g. cost re-
ductions, decreases in carbon and other emissions),
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many households and businesses invest less in it than
what would appear to be economically rational, while
others make EE investments which do not seem to be
financially worthwhile (Gerarden et al. 2017; Jaffe et al.
2004; Linares and Labandeira 2010).

One explanation for this can be found in the
intertemporal arbitrage problem that consumers solve
when deciding whether to make an investment involv-
ing present and future costs. For instance, consumers
often fail to account for running costs during the life
cycle of a product and heavily discount future energy
savings (Train 1985) or undervalue future savings
(Allcott and Wozny 2013). This is an expression of the
so-called energy efficiency gap or energy efficiency
paradox (Jaffe and Stavins 1994). There are other pos-
sible explanations for this paradox which are usually
grouped under the headings of market failures (includ-
ing informational failures) and behavioural failures
(Gerarden et al. 2017; Linares and Labandeira 2010;
Ramos et al. 2015).

Informational failures are one of the most frequent
type of failures in the energy market. They lead con-
sumers to make non-optimal choices (Allcott and
Sweeney 2016; Phillips 2012). Many policy measures
have been proposed and explored for addressing failures
of this type, including information campaigns, fiscal
incentives, feedback tools, audits and certificates or
labels (Newell and Siikamdki 2014; Ramos et al.
2015; Waechter et al. 2015). Energy labels are common-
ly used to address informational failures as they are easy
and cheap to implement (Ramos et al. 2015).

Energy labelling in the European Union (EU) dates
back more than 25 years: it was first implemented in
1994 for appliances in the application of Directive
(1992/75/ECC) and extended to cars in 1999 with Di-
rective (1999/94/EC). Energy labels are designed to
highlight the EE of a good and consequently reduce
the information gap (Carroll et al. 2016; Lucas and
Galarraga 2015). They provide information on the en-
ergy consumption of an energy-related product, on its
use of other resources (such as water) and on comfort
levels (e.g. noise).

The content of labels varies from one product and
sector to another. For some products, colour-based la-
bels are used while for others, labels report technical
information. The EU Energy Labelling Directive
(2010/30/EU) for household appliances requires energy
labels to be displayed on energy-related appliances at
the point of sale with a scale that ranges from A+++ (the
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most efficient) to D (the least efficient) using different
colours.' The heating and cooling industry is covered by
two types of regulation: the Ecodesign Regulation and
the Energy Labelling Regulation. The latest Ecodesign
Regulation, published in 2016,% summarises the most
relevant information on energy performance, EE and the
emission of nitrogen oxides from air heating and cooling
products, high-temperature process chillers and fan coil
units. Most of these heating and cooling products are
also covered by energy labelling regulations® and use
technical labels. Under the Labelling Directive for cars,
two types of label are used in EU countries: a compul-
sory label, which must provide information on CO,
emissions (g/km) and fuel consumption (L/100 km),
and a voluntary label which provides the same informa-
tion but with a coloured alphabetical (A-G) grid. The
voluntary label is not currently applied in Spain.

There is a growing body of research on how to
improve EE labels so as to encourage energy-efficient
purchases by providing running cost information
(Carroll et al. 2016; Codagnone et al. 2016;
Kallbekken et al. 2013), health or environment-related
information (Asensio and Delmas 2016) or by improv-
ing the design of labels to take behavioural failures into
account (Waechter et al. 2016). However, other infor-
mational and behavioural factors are also likely to mark
down the role of these labels. Failing to control for those
factors would mean that efforts to improve labelling
scheme would be merely scratching the surface.

This paper seeks to provide some qualitative insights
into the factors that influence consumers’ purchasing
decisions in regard to energy-efficient goods. The anal-
ysis is supported by the purchasing decision model of
Allcott and Greenstone (2012), in which purchasing
decisions are driven by three sets of factors: (i) the
difference in energy intensity of goods; (ii) unobserved
costs and benefits and (iii) various weightings
representing consumers’ preferences, attitudes and be-
haviour that mark down the weight of EE in purchasing

'A recasting of the Energy Labelling Directive for household appli-
ances was accepted in January 2017. The proposed regulation would
restore the original A to G energy label scale by March 1st 2021,
according to the EU Energy Labelling Directive (2019/2016).

2 Commission Regulation (EU) 2016/2281 of 30 November 2016
implementing Directive 2009/125/EC.

3 Energy Labelling Regulation (EU) No 626/2011 for air conditioners,
Energy Labelling Regulation (EU) No 811/2013 for space heaters and
combination heaters, Energy Labelling Regulation (EU) 2015/1186 for
local space heaters, Energy Labelling Regulation (EU) 2015/1187 for
solid fuel boilers.
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decisions. Goods are assumed to differ only in their
energy intensity. However, in a market, there are attri-
butes other than energy intensity which can create dif-
ferences between energy durable goods and they may be
more highly rated by consumers than EE attributes.
Consumers may thus prefer a non-energy-efficient good
for attributes other than energy intensity. Failing to
identify such non-energy-related attributes and possible
weighting factors can result in an overestimation of the
role of energy savings in the EE gap.

The paper sets out to answer three main questions
associated with the key parameters of the purchasing
decision model of Allcott and Greenstone (2012): (i) do
consumers focus only on energy intensity differences
when purchasing energy durable goods or are there
other attributes that they are likely to rate more highly
than EE? (ii) How do consumers weight energy sav-
ings? (iii) What are the unobserved costs and benefits of
energy-efficient goods? A common qualitative method-
ology is used to address these questions in different
sectors (and products) in order to highlight potential
differences between them.

The analysis focuses on the household, services and
transport sectors in Spain, which between them account
for about 75% of the country’s energy consumption
(IDAE 2017). EE provides an opportunity to reduce
energy consumption in the household sector (Linares
and Labandeira 2010; Ramos et al. 2015) and in the
accommodation and transport sectors (Schleich 2009;
Schlomann and Schleich 2015) and to reduce energy-
related running costs in the services sector (Patel and
Guedes 2017; Sakshi et al. 2020).

The products under review account for a significant
proportion of energy consumption in Spain.* Specifical-
ly, they are (i) household appliances; (ii) heating, venti-
lation and air-conditioning (HVAC) systems and appli-
ances for accommodation owners and (iii) cars for pri-
vate companies with their own fleet.

Two qualitative research methods are used to capture
experiences in the different sectors and products: focus
group discussion and in-depth interviews. Specifically,
one focus group and sixteen in-depth interviews were
carried out in Spain between May and July 2017 to
collect qualitative data from the household and services
sectors (accommodation sector and private services
companies), respectively.

4 More detailed information can be found in ODYSSEE-MURE
project.

The rest of the paper is organised as follows: the
“Methodology” section presents the decision model
used and the qualitative methodology applied. The “Re-
sults” section reports the main results for the three
specific research questions raised. The “Discussion”
section discusses the main results and the “Conclusion”
section concludes.

Methodology
Theoretical framework of investment decisions

Energy-efficient investment decisions are intertemporal
decisions: in the initial period, the consumer chooses the
capital investment; then, in the second period, the con-
sumer uses the good and incurs the energy cost. The
investment decision model of the seminal paper of
Allcott and Greenstone (2012), which allows to explain
why investments in energy efficiency with positive fi-
nancial returns are not realised, is used to structure the
decision-making of consumers regarding energy-
efficient purchases. This investment model has been
widely used for identifying factors limiting energy effi-
ciency investments and test ways to reduce information
asymmetry, for transport (Brazil et al. 2019) or appli-
ances (Damigos et al. 2020; Filippini et al. 2020) among
other goods. The model considers a profit/utility
maximising agent who has to decide between an
energy-efficient good with an energy intensity” e; and
an energy inefficient good with an energy intensity of
eo>e;. The two goods are assumed to differ only in
their energy intensity levels. The agent, i, then chooses
the energy-efficient investment if

apmiceer) ”’lf(_i"_e‘) s (1)
.

where p is the price of a unit of energy, m;, is the agent-
specific quantity of energy services and  is the risk-
adjusted discount rate. € represents the unobserved costs
or benefits that influence the utility function and ¢ the
incremental investment costs of the more efficient good.
~ is a weighting parameter which captures investment
inefficiencies when y< 1.

3 Energy intensity can be thought of as the energy used by one unit of
energy services, e.g. kilowatt per hour of lighting or litres of fuel per
kilometre of driving.
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Focus group and in-depth interviews

A qualitative approach based on a focus group and in-
depth interviews was used to address the research ques-
tions raised in the “Introduction” section. Focus group
and in-depth interview methods (Milena et al. 2008;
Starr 2014) were used in order to ascertain how EE
was understood by consumers and what barriers they
still faced when deciding the EE level of energy-related
purchases. These methods are particularly well suited to
understanding the practices, opinions and expectations
of different consumers regarding EE and EE labels.
They are equally well suited to exploring consumers’
perceptions and preferences without imposing the re-
strictions of a quantitative approach where predefined
statements are usually proposed to the participant or
interviewee, with the risk of their not being the most
relevant to that particular consumer. They also enable a
common framework analysis to be used for all sectors.
However, this approach can hurt the robustness required
for policy recommendations. This qualitative research
thus complements the more quantitative studies reported
in the literature with a view to providing a better under-
standing of all the dimensions of EE knowledge and the
case of Spain in particular. Participants for both focus
group and in-depth interviews were recruited by a mar-
ket research company that collects market and consumer
information in Spain.

Focus group

A focus group was designed to analyse consumers’
preferences regarding household appliances, specifical-
ly refrigerators and washing machines.® The focus
group discussion was conducted on May 31, 2017, in
the city of Bilbao with a total of 8 participants. It lasted
around 2 h. Participants were recruited strategically to
represent typical households in Spain in terms of gender,
education level (low, medium, high), age, number of
homes (1 or 2), household composition (number of
members) and socio-economic status (low, medium,
high). The characteristics of each participant are pre-
sented in Appendix 1 (Table 3). At the end of the
discussion, they were paid €25 for participating.

A diversified composition of the focus group was
preferred to a repetition of several differentiated focus

® For refrigerators, potential energy savings come mainly at the EE
level, while for washing machines, the use seems to be more effective.
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groups. The fact that only one focus group was carried
out may hurt the robustness of the results but running a
second or third focus group with participants with the
same diversified profiles would have added very little
value to the qualitative findings. Moreover, the goal was
not to test for differences between differentiated groups
of participants but rather to analyse the attitudes and
opinions of typical households in Spain. According to
Krueger and Casey (2008), it can be argued that differ-
ent focus groups may lead to relatively different findings
but for qualitative analysis, it is well documented that
the most important factors can be covered in one well-
structured focus group.

In-depth interviews

In total, 16 in-depth interviews were conducted face-to-
face in Spain to analyse the cases of appliances and
HVAC systems (among accommodation owners) and
vehicles (at service sector companies with their own
vehicle fleets). Initially, 8 IDIs were held in Spain
between June 21, 2017, and July 5, 2017, for different
types of accommodation establishments including cot-
tages, hotels, hostels and guesthouses, to analyse their
decision-making processes in purchasing appliances’
and HVAC.® The 8 accommodation owners were re-
cruited so as to provide a representative sample of
climate areas (warm and cool), geographical locations
(north and Mediterranean), types of area (urban, moun-
tain and coast), types of accommaodation (cottage, guest-
house, hostel, hotel) and other accommodation estab-
lishment characteristics (star rating, number of rooms,
occupancy rate). Details of the sample are provided in
Table 4 in Appendix 1.

Eight further IDIs were later held in and around
Bilbao concerning car fleet purchasing decisions in the
private services sector. This sample comprised small (4
companies with 3 vehicles), medium (2 companies with
11 and 18 vehicles) and large fleets (2 companies with
120 and 515 vehicles). The companies interviewed in-
clude building renovation firms, driving schools, con-
struction companies and others (see Table 5 of
Appendix 1 for more details of the sample).

7 The appliances analysed were (i) appliances in rooms such as TV
sets, mini-bars, coffee-makers and hair-dryers and (ii) appliances in
general use such as washing machines, fridges, ovens and dishwashers.
§ Only three of the eight accommodation establishments had air-con-
ditioning, but all had heating systems (one had a heat pump, another a
gas stove and the rest oil or gas boilers).
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The total number of interviews conducted is within
the normal range used to identify the most relevant
views of respondents through open-ended questioning
(Guion et al. 2001; Milena et al. 2008; Stysko-
Kunkowska 2014).

Discussion guidelines

In-depth interviews were preferred to focus groups in
the private service sector because of the availability
constraint on bringing together executives from the
sector for a focus group meeting. However, the focus
group and the sixteen in-depth interviews followed
common discussion guidelines with four areas (see
Appendix 2). First, the context of the purchasing deci-
sion was established for each sector and product (who
was responsible for purchasing decisions and what the
purchasing process was); then, the first main area in-
volved identifying the key attributes that influenced
decision-making for purchasing in the different product
categories analysed (e.g. “What are the key factors in the
purchasing decision?” “Do you consider EE in the pur-
chasing decision?”). In the focus group for appliances,
the group was asked to consensually weight the main
attributes and explain the relative importance of each
one in the purchasing decision.”

The second area focused on the comprehension of EE.
Consumers’ understanding of EE (e.g. “Do you under-
stand what EE is?” “What do you mean by EE?”) and
their reasons for buying more energy-efficient products
(and barriers in the way of such purchases) (e.g. “Why
should you buy a high energy-efficient product (and why
not)?”) were addressed. In the focus group for household
appliances, a role play was staged in which participants
were separated into two gender-balanced groups: one
group was asked to list arguments in favour of buying
an energy-efficient appliance (e.g. an A+++-labelled
fridge) and the other arguments for not doing so (e.g. a
D-labelled fridge). A group leader reported the arguments
and a group discussion followed, with counter-

° After an open discussion, a table showing different attributes that
may be featured when buying a refrigerator and a washing machine
was distributed to the focus group participants. They were asked to
select (and order) the top five. The results were put together on a
blackboard (with the factors selected scored in order of importance
from 5 to 1 by each participant and then added to provide overall
scores) and a common hierarchy for the whole group was established.
Based on that common hierarchy, the group consensually weighted the
most relevant factors that resulted from the ranking, distributing 100%
of the purchasing decision.

arguments.In the third area, focus group and in-depth
interview participants were asked about their knowledge
and understanding of energy labels (e.g. “Are you famil-
iar with the label?” “Do you think it is useful and clear?”).
The fourth and final area sought to analyse how labels
could be improved (e.g. “How could labelling be im-
proved?” “What should be added/replaced/changed?”).
Indicating running costs in monetary terms was discussed
as a specific proposal for improving the understanding of
EE labels and therefore encouraging energy-efficient pur-
chases (e.g. “What do you think about providing energy
consumption data in monetary units?” “Would you ap-
preciate it?”). Both the focus group and the in-depth
interviews were recorded on audio and transcribed to
text. The information collected was assessed at a macro-
level in search of participant consensus, patterns and
general themes. This process is known as content analysis
(Elo and Kyngés 2008; Hsieh and Shannon 2005).

Results

The results reported here hinge on the three sets of main
elements of the decision model presented in the theoret-
ical framework (Theoretical framework of investment
decisions) and answer the following questions: (i) do
consumers focus only on differences in energy intensity
when purchasing energy durable goods or are there
other attributes likely to be more highly rated than
energy? (ii) How do consumers weight energy savings?
(ii1)) What are the unobserved costs and benefits of
energy-efficient goods?

The importance of energy intensity and other attributes

EE is rated differently in the three sectors and is not
generally the biggest driving factor. For household buy-
ing refrigerators, there were different opinions regarding
the role of attributes such as dimensions, capacity and
price in the actual decision-making process. Some par-
ticipants attributed more weight to dimensions and ca-
pacity (which it was agreed to treat jointly), whereas
others put more on price. In the end, a consensus was
reached to rank both in joint first place with the same
weighting. Another consensus had to be reached be-
tween brand and energy consumption.'” It was finally

10 Female participants placed rated the brand of refrigerators more
highly, for instance, whereas men tended not to take it into account.

@ Springer
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agreed to rank the energy consumption attribute in sec-
ond place. Third place went to a generic category jointly
representing performance, safety and aesthetics."! And,
fourth place went to brand. The same exercise was
carried out for washing machines with similar results,
though in this case, participants attached more impor-
tance to load capacity than to price, followed by perfor-
mance,'? dimensions and brand in that order.

When accommodation owners were asked about the
factors that influenced their purchasing decisions with
respect to new appliances, the attribute most frequently
mentioned was price, followed by a brand in terms of
value for money, durability and customers’ perceptions.
Capacity and noise level (decibels) were also men-
tioned, particularly for mini-bars in hotel rooms. Other
attributes such as shape and size, aesthetics (shape,
colour, etc.) and the performance of appliances (partic-
ularly TVs) were also mentioned. EE was found to be
less important and was mentioned spontaneously by just
three of the eight interviewees in relation to kitchen
appliances, mini-bars and hair dryers.For HVAC,
constraining factors such as budget and the infrastruc-
ture of hotels were mentioned, given that once hotels
initially install HVAC, it is very costly and difficult to
renew and adapt the system to the infrastructure of the
hotel. Brand was the most important factor, related
mainly to durability (resistance) and technical and main-
tenance support and then came other characteristics such
as size and energy consumption.

The decision to purchase vehicles for car fleets in the
private service sector was seen as a two-stage process:
first, certain initial requirements were identified (for
instance capacity, volume, number of seats, etc.) as
necessary for the intended purposes of vehicles; then, a
set of final attributes drove the decision. These final
attributes seemed to be driven by an intertemporal arbi-
trage of cost minimisation, communication, safety and
comfort attributes. Communication and safety-related
attributes included communication between the driver,
the company and the customers. Connectivity to a glob-
al positioning system and Bluetooth cell phone was
mentioned as helping to reduce transport/delivery times
and deal with customers while maintaining safety and

' performance refers to no-frost system and number of trays; safety to
open door alarm and aesthetics to colour, material and design.

12 Understood as number and functions of programmes, control panel,
spin speed, water overflow control, water consumption, energy
consumption.

@ Springer

security standards. These attributes and air-conditioning
were also associated with comfort.

The intertemporal arbitrage of cost minimisation in
this case consisted of balancing the future running costs
implied by energy consumption (and maintenance)
against the purchasing price. The price of vehicles and
their energy consumption are the attributes that the
interviewees immediately referred to. Vehicle brand
seemed to attract less interest: the person responsible
for purchasing cars usually compares several brands and
chooses those that best balance these attributes. Com-
panies also give importance to the robustness of vehicles
so as to reduce the likelihood of unexpected mainte-
nance expenses and reduce future running costs.

EE seems not to be the first attribute in the purchasing
decision in any of the three sectors analysed. In the best
case, it ranks second (refrigerators) and in the worst, it is
not mentioned at all (most accommodation establish-
ments in regard to the purchase of appliances).

Consumer weighting of energy savings

Lack of information is an important factor that leads
consumers not to purchase energy-efficient goods
(Allcott and Greenstone 2012). This factor can be seen
in different forms in all three sectors (see Table 1). First,
in all sectors, participants mentioned that they were
unable to calculate the savings or that it would take them
too long to do so. Private companies were able to
calculate the savings to compare conventional fuel ve-
hicles but were unable to estimate the energy costs of
electric/hybrid vehicles. The lack of experience with
hybrid/electric cars limits their ability to determine
whether investing in such vehicles would result in net
gains or net losses compared to fossil fuel vehicles.

A principal-agent problem limits the perception of
the benefits obtained from energy-efficient goods, par-
ticularly in the accommodation sector and in the private
sector for companies with car fleets. Customers of ac-
commodation establishments are not willing to pay
more for an energy-efficient service as they cannot
observe the level of efficiency, particularly regarding
HVAC. Owners are thus not willing to buy such goods
since the payback period on the investment may be
longer if the price of the room does not increase. Fleet
vehicles are owned by a company and operated by
employees who do not pay the costs of ownership and
use (maintenance and fuel). The company (the princi-
pal) wishes to minimise those costs but the employee
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(the agent) has no incentive to conserve fuel. Users and
buyers differ in their incentives, so a usage problem
results (Graus and Worrell 2008) and the company is
unlikely to buy a more expensive but energy-efficient
vehicle. To deal with this principal-agent issue, compa-
nies monitor consumption by assessing consumption
individually per kilometre. However, none of the com-
panies contacted kept strict controls. Rather, they only
checked in detail when excessive expenditure was de-
tected: “I control things more or less. I check where they
have been during the month, what they should have
consumed and what they actually consumed, and if the
figures are normal and logical that's the end of the
matter. However, if it [consumption] has risen sharply
1 ask them what happened”, said one interviewee from a
private company. Accommodation establishments face
a similar end-user problem. They seek to control energy
consumption in different ways: by turning off radiators
in empty rooms, informing customers face-to-face or by
posters, using automatic card systems in rooms and
installing remote controls.

Several sources of uncertainty are also observed
which tend to mark down the importance of EE in the
purchasing decision. In all three sectors, participants
said that they mistrusted the information on consump-
tion given on the label and suspected that actual con-
sumption was higher. Households expressed a similar
opinion regarding the useful lifetimes of appliances.
They felt that the actual useful lifetime was likely to be
shorter than the official one. They were thus reluctant to
buy more expensive appliances that could last less than
indicated.

Uncertainty as to future electricity price stability is
another factor that affects the perceived profitability of
an investment and potentially the purchasing decision:
to quote one respondent, “I think there would be more
gain [referring to investment in an electric or hybrid
vehicle'], right? Though it’s probably just like for
everything else: they’ll probably raise the price of elec-
tricity afterwards. There has to be a catch somewhere”.
Similar reasoning emerged in other sectors. Consumers
believed that future increases in the price of electricity,

13 To ascertain the perception of company owners about gains and
losses from uncertain investment, interviewees were asked the follow-
ing question: “Do you think that with the purchase of a high energy-
efficiency vehicle (electric, hybrid) your company might: (a) gain more
than it could lose (why?); (b) lose more than it could gain (why?) and
(c) you may be unable to distinguish between expected gains (energy
savings) and expected losses (why?)”.

particularly for users who switched energy source,
would mark down their budget equilibrium as they
already had to support the initial investment in EE.
Surprisingly, they associate the regulation of the energy
market with the market for energy durable goods and do
not realise that if the price of energy increases running
costs will be lower with more energy-efficient goods. A
bidding budget constraint may support this reasoning,
particularly for those consumers that cannot bear both
an (observed or anticipated) increase in energy price and
a higher initial price of the good. Consumers with a
bidding budget constraint and who anticipate higher
energy price prefer to allocate their budget to the run-
ning cost than to the initial investment cost.

Unobserved costs and benefits of energy-efficient
purchases

Participants from all three sectors had a vague under-
standing of the concept of EE. They connected it with
ideas such as energy production, the reduction of energy
consumption and the existence of a label (in the case of
households). Even in the case of car fleets, companies
were concerned about the fuel consumption of cars but
did not relate this to the concept of EE. In spite of this
fuzzy understanding, all were aware that the reduction in
energy consumption from energy-efficient goods came
at the expense of a higher purchasing price.

All the participants from the different sectors referred
to a number of hard-to-measure associated benefits or
costs that would also influence their purchasing decision
(see Table 2). All agreed that purchasing energy-
efficient goods would benefit the environment and help
mitigate climate change. In private service companies,
lower demand for fuel, gas and electricity would reduce
the environmental impact from resource extraction and
energy production. However, environmental awareness
was mentioned by only two of the eight companies:
“I'm concerned [about environmental protection] and
1 think in that sense the fundamental limitation is the
choice of fuel”. For others, “this [CO, emissions] is a
detail that we have never worried about”. Additionally,
households and accommodation owners were found to
be aware that the associated reduction in pollution
would benefit public health.

Contributing to the green economy was also men-
tioned by households and accommodation owners as a
co-benefit of the purchase of energy-efficient goods.

@ Springer
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Table 1 Factors weighting the energy savings from energy-efficient purchases

Households Accommodation owners Private services companies
Appliances Appliances HVAC Vehicles®
Weights

Bounded rationality for calculating savings A\ A\ \%2 A\

End-user’s behaviour \% \% \%2

Uncertainty about energy price \% \% \% \%

Lack of trust regarding useful lifetime \%

Lack of trust regarding consumption A\ A% A\

Lack of experience \%

Technical aspects A\

#Including electric, hybrid and fossil fuel vehicles

Note: Results based on a role-play game during the household focus group and on the analysis of a direct question on cost and benefits of

energy-efficient purchase in the in-depth interviews

Their purchase was thus seen as contributing to the
creation of new jobs and to research and development.

For interviewees whose work entailed direct contact
with customers, such as accommodation establishments
and private service companies, energy-efficient cars or
appliances were seen as helping to green their image,
convey the message that they were a company with
environmental concerns and were technologically up-
to-date; they were also seen as enhancing their reputa-
tion in the sector.

In addition to the observed higher cost of purchase,
participants referred to other, less tangible costs that
nonetheless affected their final decisions. These were
cited mostly by accommodation owners and private
companies with car fleets. The maintenance cost of
more energy-efficient appliances was perceived to be
higher due to the use of new technologies whose repair
and maintenance were perceived as more expensive,
particularly in HVAC. Given the limited range and long
charging times of electric cars, concern was expressed
that purchasing them would generate costs in the form
of lost market opportunities and delays in delivering
merchandise that would hurt the reputation of the com-
pany. The limited number of charging points would also
require a reorganisation of car parking areas during non-
office hours. Employees would have to leave the cars
they use in the company car park to recharge them. This
would result in additional commuting time which could
reduce both the productivity and well-being of workers.
The limited supply of electric vehicles was another
limiting factors for companies; few models per brand
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are equipped with electric engines and fewer match their
needs. Meanwhile, they have to use conventional vehi-
cles with higher energy-related running costs.

Discussion

There are several factors that help explain the EE gap in
the household, accommodation and private sectors in
Spain regarding appliances, HVAC and vehicles. The
results reported here show that EE is a secondary rather
than a key primary attribute in purchasing decisions.
Informational failures still seem to exist regarding EE
25 years after the implementation of labels. Energy
labels seem not able to convey to consumers in under-
standable units of measurement how much they would
save if they bought energy-efficient products. This is
particularly the case for goods that consume electricity:
appliances, HVAC and electric vehicles.Cognitive bias
as a form of bounded rationality was also highlighted in
the analysis. Consumers are frequently unable to pro-
cess the information required to trade-off alternatives in
real decision-making processes (Blasch et al. 2019;
Kahneman 1994). An inability to calculate energy costs
or the energy saved by buying a more energy-efficient
good was revealed in all three sectors. In an exercise
during the focus group and in-depth interviews, partic-
ipants were shown official energy labels and asked
about their knowledge and understanding of them as
well and how they would modify them so that they
helped in making informed purchases. In all three



Energy Efficiency (2021) 14:3

Page9of 15 3

Table 2 Unobserved costs and benefits from energy-efficient purchases

Households Accommodation owners Private services companies
Appliances Appliances HVAC Vehicles®
Unobserved benefits
Environment protection A\ A% \% A\
Climate change mitigation \% \% \%
Human health \% A\ \%
Employment for a green economy \% \%2 \%
Public image A% A\
Unobserved costs
Maintenance cost \%
Range A\
Limited charging points \%
Reduced supply A\

? Including electric, hybrid and fossil fuel vehicles

Note: Results based on a role-play game during the household focus group and on the analysis of a direct question on cost and benefits of

energy-efficient purchase in the in-depth interviews

sectors, consumers recognised that the colour-based
label was an appropriate signal of energy performance
which provided more information than technical labels
(currently used for cars in Spain). For vehicles, partici-
pants felt that using the voluntary colour-based label
would also harmonise the use of labels in the car indus-
try since it is similar to that used for car parts such as
tyres. However, the unit of measurement in this case is
also difficult to understand for non-experts.

Ways to improve labels by changing their design and
contents to make them more understandable and thus,
encourage energy-efficient purchases were discussed.
The information provided on energy consumption in
kilowatt per year for appliances and HVAC was not
fully clear to non-experts. The idea of indicating running
cost in monetary terms was discussed as a way to
overcome this knowledge gap. Several challenges in
regard to providing monetary estimates were raised
because of the uncertainty related to both consumption
per annum and electricity prices. A monetary running
cost depends on the frequency of use, which may differ
from one consumer to another, and on the market price
of energy. Households suggested that information could
be presented for an average number of uses and for an
average electricity price. For car buyers, knowing how
much on average could be saved with the most efficient
vehicle compared to a less efficient one would be useful.
The interviewees suggested that this information could

be reported on the basis of the average distance travelled
in kilometres per year since the payback time of an
investment in an energy-efficient vehicle depends sig-
nificantly on its use and the lifetime considered.

This hypothesis of providing additional monetary
information on the label has been tested experimentally
and hypothetically in the literature and has been shown
to have a potentially positive effect on energy-related
purchases for appliances (Allcott and Sweeney 2016;
Newell and Siikaméaki 2014; Stadelmann and Schubert
2018) and for vehicles (Allcott and Knittel 2019). How-
ever, the lifetime used to report the running costs of
energy-related products is a critical element that seems
to influence the effectiveness of this measure. Partici-
pants in the focus group and in-depth interviews differed
concerning the choice of lifetimes for reporting running
costs. In the household sector, there was support for
reporting the costs per use of washing machines (i.e.
on an hourly basis), whereas, in the service sector,
reporting running costs of vehicles per annum was pre-
ferred. Min et al. (2014) show that providing informa-
tion for long periods (lifetime of light bulbs) would have
more impact on purchasing decisions than giving annual
information. Further research seems to be required to
reach a consensus on how monetary information should
be shown on EE labels.

Even when energy savings are expressed in monetary
terms, consumers apply a number of weighting factors
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to potential savings. The principal-agent problem seems
to be the main market failure that influences EE choices
which is found in all three sectors studied here (house-
holds, accommodation establishments and private trans-
port). It arises when one party makes a decision but
another party bears the cost or enjoys the benefits of
that decision (Gillingham and Palmer 2014; Phillips
2012). This intrinsically relates to end-user behaviour.
The split incentive is a particular principal-agent prob-
lem where the incentives of the parties are different. It is
particularly the case of relationships between landlords
(agents) and tenants (principals) (Bird and Hernandez
2012; Gillingham and Palmer 2014) and between car
fleet users (agents) and buyers (principals) (Graus and
Worrell 2008), whose incentives for investing in EE
differ. The results reported here show that accommoda-
tion establishments and companies with car fleets are
reluctant to invest in EE because they cannot fully
control end-user behaviour. This issue was also raised
by households regarding the use of appliances, particu-
larly by households with children, where there may be
difficulties in controlling the use of appliances.

Consumers who face a principal-agent problem also
relate purchases to their budget constraints: they prefer
to spend their budget on paying electricity bills (and
anticipated future increases in energy prices) than incur
the additional cost of buying energy-efficient goods
since they suspect that consumption will not actually
decrease due to end-user behaviour.

Uncertainty is a special circumstance or factor that
could make consumers more likely to use heuristics and
underestimate the importance of energy savings. Under
uncertainty, the rationality of decision-making leads
consumers to think in terms of expected payoffs and
they are likely to derive utility from gains and losses
relative to a reference point rather than in absolute terms
(Kahneman 1994; Kahneman and Tversky 1979). The
lack of experience with energy-efficient vehicles such as
hybrid or electric and uncertainty as to future energy
prices was mentioned frequently in the interviews as
reasons for being unable to assess the profitability of
investing in such vehicles. As shown by Greene (2011),
uncertainty about energy prices combined with loss
aversion on the part of buyers results in decision-
making bias. Estimating the profitability of investing
in EE vehicles is a difficult and time-consuming task
for companies. When it is furthermore subject to a
certain mistrust in consumption information, it becomes
difficult to draw up an ex ante balance of the extra cost
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of the purchase and the future flow of energy costs.
Using heuristics may thus be less costly and less time-
consuming.

Conclusion

Reducing the energy efficiency gap is a critical step
towards achieving the goals of cutting energy con-
sumption and reducing CO, emissions. This paper
explores the factors that motivate consumers to pur-
chase energy-efficient goods across different sectors
(households, the accommodation sector and private
services companies) in Spain. Based on the purchas-
ing decision model of Allcott and Greenstone (2012),
it analyses how highly consumers rate energy sav-
ings, how they weight them and how unobserved
costs and benefits influence the decision whether to
purchase energy-related goods. A qualitative ap-
proach based on focus groups and in-depth inter-
views is used to address those questions. This method
is particularly suitable for exploring consumers’ per-
ceptions and identifying important factors which may
not show up in deductive quantitative inquiries alone
and highlighting concepts that can be developed and
tested using quantitative methods in larger samples.
The results indicate that the difference in energy
intensity between goods is not the most significant
attribute in the purchasing decision for all types of
agents. There are several barriers and unobserved
costs, especially in the case of electric vehicles.
Energy-efficient purchases are also affected by a
number of unobserved benefits related to the envi-
ronment and human health. These are potential argu-
ments for promoting energy-efficient purchases. Few
differences are observed across agents (households,
accommodation owners and private companies with
car fleets) and products (appliances, heating, ventila-
tion and air-conditioning and cars).

Bounded rationality and the principal-agent problem
through end-user behaviour are the most relevant obsta-
cles (weights) for the purchase of energy-efficient prod-
ucts. Consumers generally do not understand the unit of
measurement of energy consumption shown on energy
labels. Providing additional information in monetary
terms is technically challenging but would reduce this
knowledge gap according to participants. However, re-
ducing informational failure by adding monetary infor-
mation to labels is likely to clash with end-user
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behaviour that behaviour often cannot be controlled at a
reasonable cost: it renders consumers (households or
companies) unwilling to pay the higher purchasing price
for energy-efficient products. In addition to information-
al instruments for effective labels, other instruments are
needed to reduce the weights assigned by consumers to
energy savings: instruments that help overcome the
issues of bounded rationality and end-user behaviour.
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Table 3 Characteristics of focus group participants for the household sector

Participant Gender Education Age Number of dwellings Household size Socio-economic status  Time since the last appliance
bought (in months)
1 Female High 49 2 3 (1 child) High 15
2 Male Medium 47 2 2 Medium 1
3 Male Medium 48 2 4 (2 children)  Medium 1
4 Male Medium 37 2 2 Medium <12
5 Female Medium 57 1 1 Low <12
6 Female Medium 52 1 3 (1 child) Low <12
7 Male High 49 1 4 (2 children)  High <12
8 Female Medium 35 1 4 (2 children)  Medium <12
Table 4 Characteristics of in-depth interview interviewees for the accommodation sector
Participant Accommodation Geo climatic Yearsin Star Number Occupancy rate Type of appliances Purchasing
type area operation rating of rooms decision
High Low
season  season
1 Cottage Mediterranean  One - 11 High - Heating (boiler with fossil fuel) Maintenance
mountain month Hot water system (boiler with person
fossil fuel)
General appliances: gas stove
and TV
2 Cottage North 9 years - 6 High Medium Heating (boiler with natural gas) Owner
mountain Hot water system (boiler with

natural gas)

General appliances: washing
machine, dishwasher, 2
fridges, juicer and toaster
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Table 4 (continued)
Participant Accommodation Geo climatic Yearsin Star Number Occupancy rate Type of appliances Purchasing
type area operation rating of rooms decision

High  Low
season  season

3 Guesthouse North 30 years -
Mountain

4 Hotel chain Urban 16 years 4

5 Hostel North urban 8 years -

6 Hotel North urban 7 years 4

7 Guesthouse North urban 50 years -

8 Hotel Mediterranean 57 years 5
coast

11 - Closed

77-148  High  High

6 High Low

202 Medium Medium

18 High Low

37 High Medium

Heating (boiler with natural gas)
Hot water system (boiler with
natural gas and hot water

tank)

Appliances in rooms: TV
Heating (boiler with natural gas)
Hot water system (boiler with

natural gas)

Cooling (intelligent system)
Appliances in rooms: TV and
mini-bar/oven in the kitchen
Heating (boiler with natural gas)
Hot water system (boiler with

natural gas)

Cooling (in 3 rooms)

General appliances: fridge,

microwave, washing

machine, hair dryer, fan
Heating (hydronic system)
Hot water system (hydronic

system)

Cooling (hydronic system)
Appliances in rooms: minibar
Heating (boiler with fossil fuel)
Hot water system (boiler with

fossil fuel)

General appliances: industrial

washing machine)

Appliances in rooms: TV

Heating and cooling (heat pump)

Appliances in rooms: mini-bar,
TV, coftee maker, hair dryer

Owner

Owner

Management
team

Owner

Owner

Management
team

Table 5 Characteristics of in-depth interview interviewees for the transport sector

Participant Dedication

Number of employees

Fleet size

Passenger cars Vans

Driving school

Building renovation

Solar power system construction

Driving school

Air-conditioning, boiler, solar system installation
Electrical firm

Industrial painting & decorating

0 N SN N kR W N =

Construction

4
3

11
38
800
350

35

18
515
120

11

18
135
40

S W W O

380
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Appendix 2. Common discussion guidelines
across sectors and goods

The in-depth interviews and the focus group used the
following general guidelines. Specific questions for
each sector and product category were drawn up for
each general question (available on request).

* Context of the purchasing decision

—  Who is responsible for making the decision to pur-
chase products?
— How is the purchasing process organised?

What steps are taken, how much time is invested?
Where do you usually buy the product?

* Exploring significant parameters of choice

—  Whatare the key factors in the purchasing decision?
— Do you consider energy efficiency in the purchas-
ing decision?

* Energy efficiency awareness/comprehension

— What is energy efficiency?

— Do you understand it? Do you trust it?

—  Why do you take it into account when buying a new
product (or why not)?

— Do you care about the energy consumption of prod-
ucts? How do you show this?

—  Why would you buy an energy-efficient product?
What are the main barriers to doing so?

* Assessment of current energy labels

— How do you get information about the efficiency
level of products?

—  Are you familiar with the labelling system for prod-
ucts? Do you understand it? Do you think it is
useful and clear?

* Exploring changes in labels
— Do you think the information displayed on labels
could be improved?

— How could labelling be improved?

What should be removed?

What should be added?
What should be changed?

— What do you think about providing energy con-
sumption data in monetary units (either to supple-
ment or to replace the physical unit of kWh/year)?

Would you appreciate this?
Do you think it is useful?
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