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Abstract: A number of studies have shown that feedback on users’ own energy consumption can be effective in reducing
household energy consumption. Almost all the studies on presenting energy feedback relate to in-home displays and domestic
environments, only a few concern other contexts. Building automation systems in modern office buildings collect a large amount
of energy- and indoor-related measurements. In this study, the primary interest lies in how energy- and indoor-related
measurements could be used to increase energy awareness and occupant satisfaction. The purpose of this work is to study the
preferences of office occupants and to find out what kind of information they are interested in. A questionnaire was delivered to
two buildings in Finland. The total number of respondents was 151. The results show that the respondents were more interested
in receiving indoor-related information than energy-related information. They were especially interested in knowing the room
temperature in their own office. Almost half of them were not interested in energy-related information since they chose none of
the energy-related options. The most effective ways to increase energy conservation in offices are discussed.

Keywords: Energy Feedback, Energy Awareness, Building Automation, Occupant Behaviour, Behaviour Change,
Occupant Satisfaction, Room Temperature, Indoor Air Quality

quality of the feedback. This means that care must be taken
when choosing the information consumers are given and the

Concerns about environmental impacts had made energy ~ V&Y 1 _Wthh _lt is presented. I_t is important that the
conservation in buildings become a topic of increasing information provided to consumers is easy to understand and
interest The Fifth Assessment Report of the relevant, and that it enables them to make sustainable

Intergovernmental Panel on Climate Change (IPCC) show decisions about their energy use.

that buildings represent a critical piece of a low-carbon future Li.ttle i's known about how the deSigI_l details of energy
[1]. The IPCC report notes that behaviour, lifestyle and monitors impact energy use. Recent studies (reviewed here)
have given some insight into how the energy monitors should

be designed to increase energy awareness.

Karjalainen [7] introduced user interface prototypes to
1.1. Energy Feedback for Households consumers in qualitative interviews and found that the
following features of electricity consumption feedback are
most valued by consumers: presentations of costs,
appliance-specific breakdowns (information on how much
each appliance consumes proportionally) and historical
comparisons (comparison with the consumer’s own prior
consumption). According to the study, people can interpret
various kinds of charts and tabular presentations if they are
well designed, but many have problems understanding

1. Introduction

culture have a major effect on buildings’ energy use which
account for 32% of total global energy use.

The importance of feedback on consumers’ own energy
consumption is widely accepted. A number of studies have
shown that feedback can be effective in reducing household
energy consumption, see reviews by Darby [2], Abrahamse et
al. [3], Fischer [4], Ehrhardt-Martinez et al. [5] and Faruqui
etal. [6].

It is clear that the savings are dependent on the type and
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scientific units, including the difference between W and
kWh.

Krishnamurti et al. [8] found that consumers prefer
appliance-specific breakdowns and presentations of costs but
learn better from other types of information. Their laboratory
experiments show that the less-preferred aggregated kWh
feedback was effective for learning the relative electricity
consumption of single appliances. However, they suggest
providing projected monthly costs by appliance if the desired
knowledge goal is to understand the relative costs.

Jain et al. [9] compared the following design components
for energy monitors in a six week empirical study: normative
comparison, historical comparison, incentives, rewards and
penalization, and disaggregation. The results show that
historical comparison and incentives led to the highest
engagement and energy savings.

Jain et al. [10] examined empirically the impact that
information presentation has on energy consumption
behaviour in a residential building. A comparison between
feedback in energy units (kWh) and feedback in
environmental externality units (equivalent number of trees)
was performed. The results show that participants who
received feedback in kWh increased consumption by 18%
and those who received feedback in equivalent number of
trees reduced consumption by 10% on average.

Hargreaves et al. [11] present results of a field trial of
real-time energy monitors. They conclude that the monitors
need to look good to fit in the households and the
information provided needs to be clear, transparent and
flexible. Information should be presented in variable formats
and, perhaps, be customisable.

Chiang et al. [12] performed laboratory experiments to
compare numerical design (just numbers), analogue design
(fuel gauge type presentation) and ambient design (simplified
face symbols) in the context of energy displays. The results
show that numerical displays were superior in capturing
attenuation to information and were also preferred by the
participants.

In summary, feedback on own consumption can be
effective in reducing energy consumption in households. We
still have limited understanding on how feedback should be
designed to be effective as possible. An important
contribution to the knowledge was provided by Schwartz et
al. [13]. They published a list of relevant features for the
design of sustainable interaction. The version below is
largely simplified:

* Feedback should inform us of energy waste, not just

show kWh, CO, or cost.

* Feedback should support the creation of an emotional

bond with energy.

* Feedback should provide support for the practice of

comparing the consumptions of appliances.

* Feedback should use money as a unit because money is

an essential element in existing accounting practices.

* Feedback should provide appropriate means for

comparable feedback and explore new strategies to
include the social context of consumption.

* Feedback should have a connection to individual
actions, for example, providing features to support the
discovery of patterns and exceptions based on uses and
habits.

1.2. Energy Feedback for Office Occupants

Almost all the studies on presenting energy feedback
concern in-home displays and domestic environments. Only a
few papers concern other contexts than the domestic one as
noted by Pierce and Paulos [14] and Murtagh et al. [15]. The
results for domestic environments cannot be transferred
directly to other environments such as offices since the
context affects the energy behaviours, see below.

The importance of studying other contexts than the
domestic one is highlighted by the fact that energy
consumption of the services sector is still growing. Between
2005 and 2012 the final energy consumption in the European
Union decreased by 7% but the services sector increased
consumption by 4% over the period [16]. This is due to the
continued increase in the demand for electrical appliances
like computers and other energy-intensive technologies such
as air conditioning [16]. The electricity consumption in the
services increased by 91% between 1990 and 2012 and 15%
since 2005 [16]. In 2010 commercial buildings accounted for
8% of total global energy use [1].

Coleman et al. [17] found barriers to utilisation of
energy-feedback technologies in offices since occupants are
focused on work, accomplishing the tasks for which they
were hired, instead of energy-saving activities. Occupants
often feel that the only energy consumption under their direct
control is that of their workstation equipment (e.g., computer,
monitor, and desk lamp).

An interview-based study performed in Finland with 1,000
respondents showed that people make significantly less effort
to save energy in offices than in homes [18]. Office
occupants are less interested in energy consumption because
they are not responsible for the energy costs and may
consider their own consumption negligible [18]. A true
context effect has also been found in the experience of
thermal environments: similar thermal environments are felt
differently in homes and offices [19-20].

Littleford et al. [21] performed a questionnaire study to
examine how lighting and computer use behaviours in offices
relate to similar behaviours by the same individuals in
households. They found that the context had a major effect
on behaviour. This suggests that the work or home setting is
an important defining feature of the energy use behaviour.

Carrico and Riemer [22] performed two interventions to
study the effect on energy consumption in an office
environment. They gave group-level feedback via e-mail and
used educators to disseminate information and encourage
colleagues to reduce energy use. The feedback and peer
education resulted in a 7% and 4% reduction in energy use,
respectively.

Orland et al. [23] educated users and targeted behaviour
change in offices through serious game-style interventions.
They created an ‘energy chicken’ game in which chickens
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gain or decline in health in line with the energy consumption
of a specific device. The average plug-load energy

consumption was reduced by 13%: 7% on work days and 23%

on non-work days.

Murtagh et al. [15] performed a field trial in an office
environment to study the effect of individual feedback on
energy use. A statistically significant reduction in energy
consumption was found for months 3 and 4 but not for
months 1 and 2, i.e. for some reason the feedback seemed to
have an effect that developed slowly. Occupants consumed
much more energy at their desks than they really needed but
were not very prepared to change their behaviour. 41% of the
office occupants did not access their worker-specific energy
feedback even once. It was also found in the study that
self-reported pro-environmental behaviour did not relate to
actual energy behaviour, i.e. what participants said was
different from what they did.

Handgraaf et al. [24] gave office occupants feedback on
their energy consumption and compared the effect of
monetary and social rewards on energy conservation. The
public social rewards were found to be more effective than
monetary rewards in reducing energy use.

Energy dashboards for promoting environmentally
sustainable behaviour have been developed for students and
office occupants [25]. Energy dashboards typically show
real-time data and are often installed in hallways. Web-based
applications may be used with personal devices. Very little
information is available on the effectiveness of energy
dashboards in reducing energy consumption. Borner et al. [26]
created energy display applications for people working in
office buildings. The mobile and desktop applications present
real-time power (W) and consumption (kWh). Although the
prototype received positive comments by the participants, the
actual daily usage was not as frequent as expected. No results
on the actual effect on energy consumption are presented in
the paper.

In publications, energy dashboards are typically presented
with no rationale for the design choices they embody. Very
little is known about the impact of energy dashboards on
energy use and how the design details affect that.

In summary, the context greatly affects the energy use
behaviour and it seems to be challenging to modify energy
behaviours in offices, let alone achieve a significant and
permanent decrease in energy use.

1.3. The Background of the Study

The origin of this paper was a study which targeted in
creating a small number of key performance indicators (KPIs)
that focus on the critical aspects of building performance.
Three groups of users — office occupants, maintenance
personnel and building owners — were considered. The
materials that were used to create the KPIs included a
literature survey on building performance indicators and lists
of building automation data from reference buildings. Two
workshops were held to form the lists of KPIs. The
workshops were participated by building maintenance
personnel, building owners and research scientists. The both

workshops had about ten attendees.

The literature search did not reveal which energy- and
indoor-related information office occupants are interested in. A
need to study that was apparent. Because views of single
persons are supposed to be divergent, a quantitative research
method was chosen to be implemented. The lists of potentially
interesting information were discussed in workshops to form
the questionnaire to be filled by office occupants.

The aim of the work presented in this paper is to study
which energy- and indoor-related information office
occupants are interested in. The preferences of office
occupants are valuable to know for increasing occupant
satisfaction in office environment and searching the most
effective ways to reduce office energy consumption. (The
KPI work dealing with other user groups than occupants is
out of scope of this paper.)

2. Method

A questionnaire was given out to study the views of
occupants in two office buildings. Building 1 and Building 2
are both located in Otaniemi district in Espoo, Finland. The
buildings are occupied by VIT Technical Research Centre of
Finland and Aalto University.

The simple purpose of the questionnaire was to find out
which of the building-related information (measurements etc.)
are most important to end-users in office buildings. The
respondents were given 15 options from which they had to
choose from one to five that were important to them (Table
1). They also had a possibility to give free comments.

Table 1. Options given to the respondents. The respondents were asked to
choose from 1 to 5 options that they rated as the most important information
for them in the office. A total of 97 respondents out of 151 chose 5 options,
27 chose 4 options, 18 chose 3 options, 5 chose 2 options and 4 chose 1
option. They also had an opportunity to add comments in their own words.
In addition, background information (e.g. gender, age, education) was
collected. Most of the respondents used the Finnish version of the
questionnaire when answering, only 11 respondents out of 151 filled the
English version. The English version is shown here.

Room temperature in own office (°C)

History of room temperature in own office (°C)

Relative humidity of air in own office (%)

Lighting level in own office (lux)

Carbon dioxide (CO,) concentration in own office (ppm)

Indoor air pollution concentration in own office (e.g., with a relative scale,
0-1)

Operation status of air handling unit serving own office (on/off)

Instant values of energy consumption in own office (power) (W)

Energy consumption of own office (in a day / month / week) (kWh)
Comparison of energy consumption of own office with other similar offices
(difference, %)

The cost of energy consumption of own office (in a day / month / week) (€)
Breakdown of energy consumption in own office (information on what
proportion is consumed by each appliance) (%)

General guidance for energy saving

Tailored guidance for energy saving — what is the most effective way to save
energy currently in this situation in this room

Local weather (temperature, rain, wind, sunniness/cloudiness)
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The list of 15 options was defined based on discussions in
workshops among experts in the field (see Section 1.3). The
questionnaire was not specific to the buildings in the study;
the idea was to gather information on the views of office
occupants in general (as stated in the questionnaire).

Many of the occupants working in Building | are scientists
in different fields of technology (many of them in the fields
of buildings and communities) but other personnel also work
in this building (including travel management, payroll and
employment services, human resources development and
group finance control). Most of the occupants in Building 1
had previously worked in a building with a serious indoor air
problem. The reasons for the sick building syndrome
symptoms of several years duration were not found during
this time. To solve the problems the building went under
renovation and the occupants moved to Building 1. The
majority of the respondents in Building 2 are scientists in
different fields of technology.

The paper questionnaire was delivered in April 2013 to
Building 1. During this time the outdoor temperature was
around 0°C. The temperature was considerably higher
(around 15°C) in May when the questionnaire was delivered
to Building 2.

A total of 101 completed questionnaires were received
from Building 1, and 225 were delivered, so the response rate
was 45%. These figures do not include the three respondents
who did not fill in the questionnaire correctly, marking more
than five options. Their responses were omitted from the
analysis. A total of 50 completed questionnaires were
received from Building 2. Of these, 165 were delivered, so
the response rate was 30%. Table 2 shows the number of
respondents by gender, age and education.

Independent t-tests were performed to compare each
dependent variable between genders, education groups and
buildings. The significance level of difference was set at 5%
(p <0.05).

Table 2. Number of respondents by gender, age and education.

Building 1 Building 2
Total number of respondents 101 (100%) 50 (100%)
Females 51 (50%) 18 (36%)
Males 47 (47%) 31 (62%)
Gender not known 3 (3%) 1 2%)
15-19 1 (1%) 0 (0%)
20-29 12 (12%) 11 (22%)
30-39 28 (28%) 20 (40%)
40-49 23 (23%) 8 (16%)
50-59 30 (30%) 9 (18%)
60-99 5 (5%) 2 (4%)
Age not known 2 (2%) 0 (0%)
No degree / education in technology 42 (42%) 13 (26%)
Degree / education in technology 57 (56%) 35 (70%)
Education not known 2 (2%) 2 (4%)

3. Results

The principal findings were as follows. The most
important information for the respondents in the study was
(Table 3)

1. “room temperature in own office” (77%)

2. “indoor air pollution concentration in own office (e.g.,

with a relative scale, 0-1)” (51%)

3. “local weather (temperature,
sunniness/cloudiness)” (41%)

Information on indoor air was more important to the
respondents than information on energy consumption/use. Of
the respondents, 44% were not interested in energy-related
information at all (Table 4). The corresponding percentage
for indoor-related information is 3%, ie. 97% of the
respondents were interested in information on indoor air. One
of the respondents explained his view on energy consumption
clearly: “Energy consumption is important for the
employer/building owner/tenant (depending on who is
responsible for the costs) but not for the end-users working in
the office.”

The most wanted information on energy consumption/use
was the following:

1. “tailored guidance for energy saving — what is the most

effective way to save energy currently in this situation
in this room” (24%)

2. “breakdown of energy consumption in own office, i.e.
information on what proportion is consumed by each
appliance (%) (22%)

7% of the respondents were interested in the cost of the
energy consumption of their own office. 14% of the
respondents were interested in “instant values of energy
consumption in own office (power) (W)”. The respondents
were more interested in receiving tailored guidance on
energy saving than general guidance (24% vs 9%). 15% of
the respondents chose three or more energy-related options.

Principal differences between the sub-groups (Table 3)
with statistical significances:

* Females were more interested than males in receiving
both “general guidance for energy saving” (p = 0.029)
and “tailored guidance for energy saving” (p =
0.00005).

* Those who have no educational background in
technology were more interested in receiving “general
guidance for energy saving” than those with an
educational background in technology (p = 0.017).

* Occupants in Building 1 were more interested in
“indoor air pollution concentration in own office” than
occupants in Building 2 (p = 0.0009).

* Those who have an educational background in
technology were more interested in “history of room
temperature in own office” (p = 0.0001) and “carbon
dioxide (CO;) concentration in own office” (p = 0.004)
and less interested in “indoor air pollution concentration
in own office” (p = 0.017) and “lighting level in own
office” (p = 0.002) than those who do not have an
educational background in technology.

rain, wind,
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Table 3. Results from the questionnaire: most important information arranged in order of popularity. Percentages show differences between the sub-groups.

The total number of respondents was 151.

Respondents who
consider this one of

No education/ Education

q All  Females Males degreein / degree in Building 1 Building 2

the most important technolo; technolo;

pieces of information gy gy
Room temperature in own office (°C) 117 77% 81% 74% 87% 72% 83% 66%
Indoor air pollutlpn concentration in own office 77 51% 57% 44%  64% 43% 60% 329,
(e.g., with a relative scale, 0-1)
Loca} weather (tf:mperature, rain, wind, 62 41% 43% 41%  40% 43% 39 46%
sunniness/cloudiness)
Carbon dioxide (CO,) concentration in own 53 38% 35% 4% 24% 47% 36% 449
office (ppm)
Operation status of air handling unit serving own 51 34% 33% 2% 33% 339 349% 349%
office (on/off)
Lighting level in own office (lux) 49 32% 41% 24%  47% 22% 35% 28%
Relative humidity of air in own office (%) 45 30% 28% 32%  29% 29% 29% 32%
History of room temperature in own office (°C) 44 29% 19% 40% 13% 40% 26% 36%
Tailored guidance for energy saving - what is the
most effective way to save energy currently in 36 24% 39% 10%  31% 20% 26% 20%
this situation in this room
Breakdown of energy consumption in own office
(information on what proportion is consumed by 33 22% 22% 23%  22% 23% 25% 16%
each appliance) (%)
Energy consumption of own office (in a day / 29 19%  14% 4% 16% 229 16% 26%
month / week) (kWh) ’ ? ? ? ’ ? ¢
Comparison of energy consumption of own o o o o o o o
office with other similar offices (difference, %) 21 76 1% — 1% 176 L0 L%
Instant values of energy consumption in own 21 14% 10% 18%  13% 14% 99 249%
office (power) (W)
General guidance for energy saving 14 9% 14% 4% 18% 4% 10% 8%
The cost of energy consumption of own office 1 % 1% 6% 59, 7% 4% 14%

(in a day / month / week) (€)

Table 4. Results grouped: interest in information on indoor air and energy consumption. The total number of respondents was 151.

Number of respondents Percentage of respondents

Interest in indoor air. Respondents who chose at least one of the pieces of information on

indoor air (see the first seven options in Table 1)

Interest in energy consumption. Respondents who chose at least one of the pieces of

information on energy consumption (see the next seven options in Table 1)

146 97%

85 56%

4. Discussion
4.1. Indoor-Related Information Is Preferred

The results show that information on indoor air was more
important to the respondents than information on energy
consumption/use. The most important information was
“room temperature in own office”, chosen by 77% of the
respondents. The proportion of respondents interested in
knowing the room temperature was even higher for the
following reasons. Fourteen respondents who marked
“history of room temperature in own office” as one of their
choices did not choose “room temperature in own office”.
One of the respondents commented that she was interested in
room temperature but already knew it (had a thermometer),
so she did not choose the option. It is likely that this
respondent was not the only one acting this way. In total,
about 90% of the respondents were interested in knowing the
room temperature.

The second and third most important pieces of information

for the respondents were “indoor air pollution concentration
in own office (e.g., with a relative scale, 0-1)” (51%) and
“local weather (temperature, rain, wind,
sunniness/cloudiness)” (41%). However, a clear difference
between the buildings was recognized. The interest in
knowing the “indoor air pollution concentration” was higher
among occupants in Building 1, plausible because most of
them had previously worked in a building with an indoor air
problem. If people could trust the indoor conditions to be
safe and healthy, there would be less need for such
information.

It is technically easy to let the occupants know the room
temperature, but it is much more difficult to provide
information on the indoor air pollution concentration. Gases
and particles are emitted from various sources and no single
device is available for measuring the indoor air pollution
concentration (though, for example, radon concentration can
be measured). Building automation systems will not be able
to provide such information in the near future if accuracy is
targeted. It is worth considering whether the occupants
should be provided with some information on the indoor air
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pollution concentration, even with lower accuracy. However,
it is important to note that information has no value if it
cannot be trusted by the occupants.

4.2. Preferences Regarding Energy Feedback

Introduction of this paper shows an overview of studies
that give insight for designing energy feedback. The present
study contributes to this understanding by studying the
preferences of office occupants.

The results show that 15% of the respondents were highly
interested in energy-related information since they chose
three or more energy-related options. The most wanted
information on energy consumption/use was “tailored
guidance for energy saving — what is the most effective way
to save energy currently in this situation in this room” and
“breakdown of energy consumption in own office, i.e.
information on what proportion is consumed by each
appliance (%)”. These responses can be considered rational
since this kind of information is useful in making wise
decisions on own energy use. With this information, the
office occupants find out about the highest consumers of
energy and suggestions on how to save energy.

Schwartz et al. [13] studied domestic environments and
suggested that feedback should use money as a unit. Only 7%
of the respondents in the present study were interested in the
cost of the energy consumption of their own office. This was
the least wanted piece of information. A reason for the
disinterest is the fact that office occupants are not responsible
for the costs of energy consumption, e.g. [18]. Gunay et al.
[27] found that the occupants who were not responsible for
their energy bills maintained their apartments 2°C higher in
the heating season than those who were responsible for their
energy bills.

The energy consumption of the respondents’ own office in
kWh or instant values in W was neither preferred, although
energy monitors on the market typically present that
information.

Numerical values in kWh or W may be abstract for an
average user and may not give much advice for making
decisions regarding own energy use. The values are often
affected considerably by various factors that are not
controllable by the user. The energy used by air conditioning
or heating is largely affected by the weather. The effect of the
respondents’ own behaviour is not easily identified and may
be small compared with other factors affecting consumption.

A fuel gauge in a car gives understandable and useful
information for making decisions on when to next visit a
service station. Analogous presentations are commonly used
on energy dashboards, i.e. the meters presenting energy
consumption are often designed to look like fuel gauges or
speedometers. However, this kind of visual presentations or
consumptions presented in kWh or W do not give similar
value to office occupants to those of a fuel meter or
speedometer in a car, because consumption values do not
only reflect own behaviour but are affected by temporal and
external factors.

4.3. How to Change Energy Behaviour in Offices

The results show that the respondents had a low interest in
energy-related information. Almost half (44%) of the
respondents were not interested in energy-related information
at all since they chose none of the energy-related options
(Table 4).

An important question is whether we should provide
energy-related information to everyone, even though a large
proportion of office occupants are not interested in it. Does
energy-related information have an effect on energy use
among those who are not interested in it? Can uninteresting
information motivate behaviour change? We should not be
optimistic about this. However, Chiang et al. [28] reported
energy savings in six-week experiments at student residences
even though the participants were not engaged in the energy
display. In this study, the energy savings may have been
supported by the financial rewards given, the competitive
element involved or the Hawthorne effect, as discussed by
the authors.

Although the respondents did not prefer to receive
comparative feedback (14% of them were interested in
comparison of energy consumption of own office with other
similar offices), it may be effective in reducing energy
consumption. Normative social influence affected the
energy use in the following studies performed in other
contexts than offices. Nolan et al. [29] studied energy
conservation in Californian households and found that
normative social influence affects energy behaviour, i.e.
“witnessing the actions of other people has a powerful
effect on behaviour”. Despite the fact that the participants
believed that the behaviour of their neighbours had a very
limited effect on their own behaviour, the results showed
that this actually had the strongest effect on the participants’
energy conservation behaviour. People seem to hold
incorrect beliefs of what motivates them. The behaviour of
others motivated them to conserve energy, although they did
not realize that by themselves. Jain et al. [30] obtained
similar results in an empirical experiment in a New York
City residential building: social influence can drive energy
conservation. Siero et al. [31] examined energy-related
behaviour in a metallurgical company. They found that
employees who received comparative feedback saved more
energy than those who only received information about
their own performance. There were hardly any changes in
attitudes or intentions. This means that comparative
feedback may have a potential to affect energy-related
behaviour in office buildings despite the fact that people
may say that they are not interested in comparing their
consumption with that of others.

Social rewards and environmental considerations may
motivate energy conservation in offices. Handgraaf et al. [24]
found that public social rewards were more effective than
monetary rewards in reducing energy use in the workplace.
Spence et al. [32] note that the climate change concerns
increase environmental behaviour intentions and energy
saving. Jain et al. [10] found that feedback in equivalent
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number of trees was more effective in reducing consumption
than feedback in energy units (kWh). Leygue [33] classified
the types of motivation to save energy at work as
self-directed (involving self-image and a ‘warm glow’) and
altruistic (oriented toward the planet and toward the
organisation). Her survey in UK workplaces showed that
people are motivated mostly by environmental
considerations.

It seems that office occupants cannot be motivated by the
energy costs since they are not responsible for them.
Normative social influence, public social rewards and climate
change concerns may be more effective in contributing
energy efficient behaviour.

4.4. Limitations

The questionnaire study was performed in two office
buildings only. The respondents do not necessarily represent
the views of the whole office population in Finland and
elsewhere. Their views were studied by a questionnaire, i.e.
the respondents did not actually receive the energy- and
indoor-related information they were asked to choose
between. Their preferences are prone to change when they
receive and experience that information in real situations.

5. Conclusions

The results of this study show that the respondents in the
study were more interested in receiving indoor-related
information than energy-related information. The
respondents were especially interested in knowing the room

temperature in their own office. Almost half of the
respondents were not interested in energy-related
information at all since they chose none of the

energy-related options. The most wanted information on
energy consumption/use is “tailored guidance for energy
saving — what is the most effective way to save energy
currently in this situation in this room” and “breakdown of
energy consumption in own office, i.e. information on what
proportion is consumed by each appliance (%)”. The
questionnaire study was performed in two office buildings
in Finland. Future studies replicating the work elsewhere
would be valuable in improving our understanding of the
views of office occupants.
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