
ORIGINAL ARTICLE Open Access

Assessing the societal impacts of green
demonstration homes: a Canadian case
study
Alina Rehkopf, Ian H. Rowlands* and Danielle Tobert

Abstract

Background: This article investigates the overall societal impacts of the REEP House for Sustainable Living (REEP
House) in Kitchener, Canada.

Methods: Available information on green demonstration homes (GDHs) is reviewed to identify their goals, past
assessment practices and their impacts on different measures ranging from energy consumption to behavioural
changes. From this, the need for a multicriteria framework for evaluating GDHs is demonstrated. Drawing upon the
GDH experience, the broader impact assessment literature, knowledge gained from community-focused
recreational events and information from open eco-homes, such a framework is developed.

Results: This five category GDH multicriteria framework is then applied to the case of the REEP House. Using both
technical data and social data, the results provide unique insights into GDH societal impacts across a variety of
areas. The REEP House’s retrofits had significant impacts: reductions of electricity consumption by 41 %, of water
consumption by 94 % and of gas consumption by 78 %. Its programming activities also showed noteworthy
effects: regarding information distribution, 76 % of visitors felt they had received enough material to improve their
own home; and with respect to the overall impact, more than 50 % stated that they were planning to return to the
REEP House.

Conclusions: These results are compared with other GDHs’ experiences. In conclusion, lessons are drawn for all
GDHs that wish to improve both their assessment procedures and their societal impacts. The limitations of this
study are also identified.

Keywords: Behavioural change, Canada, Green demonstration homes, Houses, Impact assessments, Sustainable
buildings

Background
The REEP House
The city of Kitchener, Ontario, Canada, has a population
of 220,000 people and is located approximately 80 km
southwest of Toronto—Canada’s largest city. For years,
the city government and many of its citizens have had a
commitment to sustainability, as evidenced, for instance,
through the presence and activities of both the City’s
Environmental Committee and the many environmen-
tally focused community groups based there. REEP
Green Solutions (originally the Residential Energy

Efficiency Project) is one such community group.
Amongst its many activities, it has a green demonstra-
tion home (GDH)—the REEP House for Sustainable Liv-
ing (henceforth called ‘the REEP House’)—with which it
is attempting to change people’s behaviours through
education.
Located in downtown Kitchener, the REEP House

looks like other buildings in its neighbourhood—a sim-
ple home that was built in 1910. What is not immedi-
ately apparent however is that the REEP House is much
more resource efficient than it was less than a decade
ago [1]; it features an array of sustainability-minded
retrofitting options, ranging from drain water heat re-
covery to a ground source heat pump and high efficiency
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lighting to spray foam insulated walls. After undergoing
a deep retrofit beginning in 2009, the REEP House
opened to the public for tours, workshops and other
events in 2010.
REEP Green Solutions aims to highlight—to local

homeowners—retrofits and technologies that can result
in energy, water and cost savings. Through engaging
with local homeowners using demonstrations, research
and community campaigns with the physical house as
the focal point, REEP Green Solutions staff seek to act
as educators and facilitators to raise awareness and to
empower actions. In doing so, REEP Green Solutions
hopes to convince people to take steps to retrofit their
own homes and to adopt sustainability practices by in-
spiring attitudinal and behavioural changes.

The research partnership
Mirroring a policy used by many not-for-profit organisa-
tions, entry to the REEP House is offered at no charge
to the approximately 1000 people who pass through
every year. Because of this, operating costs must be cov-
ered by grants and donations from various sponsors, as
well as retained earnings from fee-for-service work. In
order to justify their use of such funds, REEP Green
Solutions and other not-for-profit organisations are in-
creasingly being encouraged to determine the impacts of
their operations.
However, limited resources and shifting agendas mean

that sustained research efforts are, on the part of not-
for-profit organisations, not always easily realised. As a
result, some are beginning to recognise that collaborat-
ing with research institutions offers a unique opportun-
ity for them to receive insights through detailed
analyses; research institutions, for their part, get access
to real-world data, thus allowing them to make timely
contributions to society’s opportunities and challenges.
It is in this spirit that the research partnership that re-
sulted in this article proceeded.
As such, the purpose of this research was twofold: the

first, to conduct a case study on the REEP House to un-
cover the overall impacts of its programmes and, the
second, to explore impact assessment methods for
GDHs and to determine whether these could be im-
proved. We begin by reviewing the available information
on GDHs to determine common goals and existing
means of analysis. We complement this GDH-specific
experience with insights from the broader impact assess-
ment literature, knowledge gained from community fo-
cused recreational events and information from open
eco-homes. With the resultant multicriteria framework
we develop, we investigate the REEP House. Finally, we
discuss what the REEP House and other GDHs could be
doing to improve their impact assessments in the future.

The existing literature on green demonstration homes
We use the term green demonstration homes (GDHs) to
refer to homes—either retrofitted or newly built—that
are specially equipped with advanced environmental
technologies and communication tools and/or strategies
in order to show the general public how the housing
stock can be made more sustainable. We thus define the
term to exclude, amongst other things, houses that are be-
ing ‘lived in’ by residents and houses that showcase only
one company’s products and/or services. Based on a
search for ‘green demonstration homes’ and other similarly
named projects, we identify 15 GDHs, along with their re-
spective goals, in Table 1. The six goal categories in Table 1
are based on both the homes’ self-stated goals as articu-
lated on organisation websites as well as themes from
other information available online about each project.
A goal of 93 % of these homes is to educate and to

raise awareness about more sustainable types of homes,
60 % want to show that such projects are just as feasible
as standard building practices and just under one half of
them are attempting to facilitate further adoption of
green housing. In addition to the goals of the physical
house, the organisations overseeing the operation may
be working towards other goals that are not explicitly
stated in available documents or are more specific than
the categories in Table 1.
As previously discussed, organisations like REEP Green

Solutions are being encouraged to show that they are
achieving specific goals or offering value to their visitors
and community. Having an effective way to show this, such
as using a standard assessment framework, could make the
task much easier for not-for-profit organisations that have
little experience in programme impact assessment.
Early studies of GDHs focused primarily on perform-

ance of the new technologies being used in the building
(e.g., [2]). Throughout the early 2000s, GDHs increased
in popularity in the USA, Canada, Japan, the UK and
Germany [3], but it was not until 2004 that Stoecklein
and McKernon suggested a five tier methodology for
GDH home evaluation [4]. Following this, we find that
reports of individual GDHs might note one or more of
the categories identified by Stoecklein and McKernon,
though, as we note below, without explicitly referencing
the same. Tylak’s evaluation of the effectiveness of the
Piney Lakes Environmental Education Centre in
Australia, for instance, used building performance and
visitor numbers [5]. Additionally, Karol, Leggett and
Siano evaluated the Subiaco Sustainable Demonstration
Home in Australia in all categories except behaviour
change [6]. The Utah House (USA), moreover, was de-
clared an effective educational tool after Dietz, Mulford
and Case reported significant increases in visitors’ self-
reported knowledge [7]. We provide further examples of
impact reporting in Table 2.
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In summary, two key learnings can be extracted from
the experience of the 15 GDHs. First, there is a large
variety of criteria used in the respective impact assess-
ments. And second, Stoecklein and McKernon’s research
remains the only work that proposes an actual assessment
framework for GDHs; moreover, no subsequent work has
made use of it (or a modified version of it) to evaluate
GDHs in a comprehensive way [4]. This limited experi-
ence with GDH assessment frameworks encourages us to
review other literatures in order to develop a multicriteria
framework for our investigation.

Other relevant literatures
We turn to three additional literatures to complement
existing work on GDHs: first, general programme impact

assessment; second, community focused recreational
events; and third, open eco-homes.
The best practices for the general process of

programme impact assessment have been refined in dis-
ciplines such as international development. Several
guides outlining these best practices are available and
can be utilised by those researching GDHs (e.g., [8–10]).
Some of the key recommendations emerging from an
analysis of this literature include the importance of
using pre- and post-participation tests, randomised tests
and control groups.
Turning to community-focused recreational events,

public gatherings such as festivals, museum activities
and sporting events each share with GDHs the goal
of inspiring visitors to take action ‘at home’. Messages
emerging from these literatures include the value of

Table 1 Goals of green demonstration home projects

Name of house Goal

Educate and
raise awareness
generally

Show that green
changes can be
easily incorporated
into an existing
home

Demonstrate
designs or
products to
the public

Test designs
or products

Research to advance
frontiers in the
practice of green
home building

Facilitate further
adoption of green
home building

ACTEW Energy Efficient Demonstration
Home (Canberra, Australia) [29]

Yes Yes

Afresh Home (Burnaby, British Columbia,
Canada) [30]

Yes Yes Yes Yes

Archetype Sustainable House (Vaughan,
Ontario, Canada) [31]

Yes Yes

Cherokee Mainstream Greenhome
(Raleigh, NC, USA) [32]

Yes

Christchurch Energy Efficiency Show
Home (Christchurch, New Zealand) [24]

Yes

CMHC—EQuilibrium Homes (15 total,
various provinces, Canada) [33]

Yes Yes Yes

Desert House (Phoenix, AZ, USA) [2] Yes Yes Yes

Durham Eco-House (Durham Region,
Ontario, Canada) [34]

Yes Yes Yes

Environmental Showcase Home
(Phoenix, AZ, USA) [35]

Yes Yes Yes Yes

Florida House Learning Center (Sarasota,
FL, USA) [23, 36]

Yes Yes Yes

Seabird Island First Nation Sustainable
Housing Demonstration Project (Upper
Fraser Valley, British Columbia, Canada) [37]

Yes Yes

Sharland Oasis (Hamlyn Heights,
Australia) [38]

Yes Yes Yes

Subiaco Sustainable Demonstration
Home (Subiaco, Western Australia) [39]

Yes Yes Yes Yes

The Utah House (Kaysville, UT, USA) [7, 40] Yes

Waitakere Eco-friendly Home (Auckland,
New Zealand) [4, 41]

Yes Yes

14/15 9/15 4/15 2/15 2/15 7/15

93 % 60 % 27 % 13 % 13 % 47 %
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benchmarking and the potential utility of alternative
methodologies [11–15]. With respect to the latter,
Mair and Laing’s Transtheoretical Model, for ex-
ample, provides a framework for the purpose of de-
termining the pathway to behavioural change [16].
Again, such learnings can be applied to our work on
GDHs.
Finally, the work on open eco-homes—that is, envir-

onmentally advanced homes that are made accessible to
the general public by the owners/occupiers for a limited
number of days—also offers insight. Berry et al. report
that impact ‘is assessed in terms of visitor numbers and
characteristics, experiences, and replication activities
that emerge from engagement with an eco open home
event’ (([17], p. 423); see, in a similar vein, [18]). Others
have highlighted the importance of gathering more data
about the subsequent actions of visitors, once they re-
turn home after their visit (e.g., ([19], p. 172; [20], p. 5)).
We also take these insights forward.

Multicriteria framework
To further investigate the REEP House, we begin with
the framework developed by Stoecklein and McKernon
[4], which uses five categories within which ‘success’
should be achieved (Fig. 1). To this, we add key learn-
ings pulled from our investigation into GDHs, as well as
from our examination of the literatures relating to
programme impact assessments, community-focused
recreational events and open eco-homes. Accordingly,
we offer a new multicriteria framework with five cat-
egories. Each of these is briefly elaborated below.

Technology performance—are the technologies being
monitored?
This involves monitoring and assessing the performance
of both the individual technologies and the house as a
whole. Data about energy consumption (disaggregated
and whole house), air exchanges, water use and the
interactions between the different technologies (for

Table 2 The assessment categories in which GDHs have collected information

Name of house Technology
performance

Educational programme
performance

Visitors’ numbers and other
demographic information

Attitude and
value change

Behaviour
change

ACTEW Energy Efficient Demonstration Home
(Canberra, Australia) [29]

Yes

Afresh Home (Burnaby, British Columbia,
Canada) [30]

Yes Yes Yes

Archetype Sustainable House (Vaughan, Ontario,
Canada) [31]

Cherokee Mainstream Greenhome (Raleigh, NC,
USA) [32]

Christchurch Energy Efficiency Show Home
(Christchurch, New Zealand) [24]

Yes Yes

CMHC - EQuilibrium Homes (15 total, various
provinces, Canada) [33]

Yes Yes

Desert House (Phoenix, AZ, USA) [2] Yes Yes

Durham Eco-House (Durham Region, Ontario,
Canada) [34]

Yes Yes

Environmental Showcase Home (Phoenix, AZ,
USA) [35]

Yes

Florida House Learning Center (Sarasota, FL,
USA) [23, 36]

Yes Yes Yes Yes

Seabird Island First Nation Sustainable Housing
Demonstration Project (Upper Fraser Valley,
British Columbia, Canada) [37]

Sharland Oasis (Hamlyn Heights, Australia) [38] Yes

Subiaco Sustainable Demonstration Home
(Subiaco, Western Australia) [39]

Yes Yes Yes Yes

The Utah House (Kaysville, UT, USA) [7, 40] Yes Yes Yes Yes

Waitakere NOW home (New Lynn, New
Zealand) [4, 41]

Yes

8/15 4/15 10/15 3/15 2/15

53 % 27 % 67 % 20 % 13 %
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instance, do they support each other or are there re-
dundancies?) are included in this category.

Educational programme performance—are the programmes
at the house well organised and functioning properly?
This category assesses whether there is alignment be-
tween what organisers want visitors to learn at the house
and what visitors are in reality coming away with. Are
the right teaching techniques being used? Is the infor-
mation accessible to the different types of visitors? What
could be done to improve the visitors’ experiences?

Visitor numbers and other demographic information—how
many people have interacted with the house and what
other information is known about them?
This includes information like gender, age, reason for
visiting and current type of home. The goal of getting
these data is to find out if the home is attracting the de-
sired target group (for example, those who have the
most to learn about more sustainable living) and
whether existing marketing strategies are effective in get-
ting people to visit.

Attitude and value change—after visiting the house, did
visitors change their attitude towards the topics
presented in the house or their understanding of the
value of sustainable housing?
Determining changes in visitors’ attitudes and values be-
cause of their visit to the GDH is the purpose of this cat-
egory. It is important to note that, while still valuable
information to know when assessing success, an attitude
or value change in visitors does not necessarily translate
into a change in behaviour [20].

Behaviour change—are visitors acting in new ways
because of their visit to the home?
Success in this category is arguably the implicit goal for
most GDH projects. Collecting these data is made easier
when there is pre- and post-visit information that can be
compared for differences. It can also illuminate the fac-
tors that may be preventing behaviour changes.
Table 2 uses the categories in this multicriteria frame-

work to compare GDHs’ current evaluation practices,
which range from minimal to extensive in each category.
Many (67 %) GDHs undertake an evaluation of the num-
ber of people who come to visit the house, while the per-
formance of the technology present is tracked by 53 %.
The key take-away message however is that only 37 % of
the total possible tracking actions have been taken, with
a mean of 1.9 (of 5) actions completed per GDH.

Methods
In this case study, data were received from REEP Green
Solutions staff. It is important to note that these data
were initially collected prior to the development of the
multicriteria framework described in this article. Instead,
REEP Green Solutions staff used their understandings of
GDH assessment to determine what information should
be gathered between 1 January 2011 and 30 June 2013.
These processes were not regularised within the organ-
isation; as a result, at some times, short paper-based
questionnaires were distributed to visitors and, with
some, follow-up telephone calls or emails were under-
taken approximately 3 months later. Consequently,
different datasets often had different n values. In all in-
stances, data were handled in a manner consistent with
REEP Green Solutions’ privacy policies.
Because the original intent of the paper surveys was to

improve their educational programmes, REEP Green So-
lutions introduced different surveys for the different
tours and events they hosted. Some surveys had multiple
iterations with only slight modifications – adding or re-
moving one question, or slightly modifying wording in
response to visitor feedback.
Our research involvement consisted of taking anonym-

ous data from the paper surveys and organising them
into spreadsheets, while all follow-up data had already
been collected in a similar format. Data were then sum-
marised further and questions were categorised based on
the multicriteria framework introduced above.
Problems were encountered with the data provided as

a result of not having control over aspects of the original
question design and data collection methods. The sur-
veys were not designed with pre-REEP House visit test-
ing of visitors in mind, providing no baseline from which
to measure changes in the visitors’ responses. It is also un-
clear in many of the follow-up questions whether the deci-
sions made by homeowners were a direct result of contact

Fig. 1 Goals of green demonstration home projects (following [4])
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with the REEP House or not. In addition, the inconsistent
nature of the collected data means that individual question
results are drawn from small numbers of respondents, lim-
iting their ability to describe a broader population.
However, working with these data provides unique

insight into the quality of information REEP Green Solu-
tions uses and may also be suggestive of the state of in-
formation available to other GDHs more broadly.

Results
The original data collected from REEP Green Solutions
were not organised in any particular way so the follow-
ing results have been fit into the five categories of the
GDH impact assessment multicriteria framework in an
effort to give them a more meaningful structure.

Technology performance
The electricity monitoring system installed at the REEP
House, along with access to utility data, allows for the
tracking of whole house electrical, water and gas usage.
Modelled results reveal that they have been reduced by

41, 94 and 78 % respectively resulting in a 54 % reduc-
tion in carbon emissions and cost savings of 85 % since
the retrofit was completed [21].1

Educational programme performance
Tours, workshops and other events at the REEP House
are run by a combination of paid staff and volunteers
who are trained to teach visitors about the many features
of the house. While common themes form the core of
most presentations, particular emphasis on various as-
pects of the tour is left to the staff member or volunteer.
Information about specific contractors (involved

with the technologies and products shown in the
house), and related government programmes, such as
saveONenergy,2 was provided to 30 and 40 % of visi-
tors, respectively (Fig. 2). Of those who filled out surveys,
76 % felt they had received enough information to im-
prove their home and property and 63 % enough to con-
serve water (Fig. 3).
There were no questions asked that tested visitors on

the details of what they learned at the REEP House.

Fig. 2 Questions relating to information distribution at the REEP House. Note: percentages do not add up to exactly 100 due to rounding

Fig. 3 Questions relating to educational programme performance at the REEP House. Note: percentages do not add up to exactly 100 due
to rounding
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Visitor numbers and other demographic information
Figures 4 and 5 and Tables 3 and 4 present data re-
garding REEP House visitors who attended on either
Wednesday evenings or Saturday afternoons (the usual
opening times). The majority were in either the 20–29 years
or the 50–59 years age groups (Fig. 4). Nearly three quar-
ters of visitors were homeowners, over one half were plan-
ning to do, or were currently doing, home renovations,
and over one half were simply interested in green living
(Table 3). Visitors’ top motivations for coming to the REEP

House included a desire for general knowledge about the
house and because they were presently working on, or
were planning to work on, an older house and were look-
ing for ideas and suggestions (Fig. 5). Lastly, 34 % of visi-
tors had had an ecoENERGY Evaluation3 conducted on
their current home (Table 4).

Attitude and value change
As seen in Table 5, of the visitors who had not had an
energy evaluation done on their current home, 27 % said
they intended to get one in the near future after visiting
the REEP House. A large number of visitors (92 %) said
they shared their experience with other people after vis-
iting the REEP House, and over one half said they were
planning to come back to the house for more informa-
tion in the future (Table 6).

Behaviour change
In follow-up surveys, approximately 3 months after visit-
ing the REEP House, 37 visitors were asked in a multiple-
choice question what actions they had subsequently taken
in their own homes (Table 7). Of the possible options, the
most frequent action that people took or feature they
added to their home was ‘Rain barrel or cistern’ and the
least frequent was ‘Addition’ or ‘Grey water system’. Visi-
tors were also asked which actions they were still planning
on taking. The most commonly planned action was ‘Base-
ment insulation’ and the least commonly planned actions
were ‘Addition’, ‘Water heater’ or ‘Grey water system’. It
would appear that visitors most often perform actions that
require smaller time and/or capital investments, while the
actions they are still planning to do after the 3 months are
those that involve much more time and/or capital. Of
course, it is also important to recognise that any

Fig. 4 Age of visitors to the REEP House (n = 236). Note: percentages
do not add up to exactly 100 due to rounding. There were also 19
blank responses (in addition to the 236 responses noted above)

Fig. 5 Motivation for visiting the REEP House (n = 48)
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correlation (an indication of action after a visit to the
REEP House) does not necessarily mean causation [22].
Using a summary of the number of actions taken or

planned by visitors, we see in Table 8 that over one half
of the visitors to the REEP House took some kind of ac-
tion after their visit and almost one half of the visitors
were still planning to take action when surveyed; many
had done both.

Discussion
In light of the application of the multicriteria frame-
work to the case of the REEP House, three important
findings emerge.
First, we can reflect upon the findings from this particu-

lar case study and compare them to the previous experi-
ences of other GDHs. As noted in Table 2, while not every
GDH has been evaluated on every criterion in our frame-
work, it is still the case that some cross-comparisons can
be made. The Florida House Learning Center, for instance,
reported impressive educational programme performance:
‘… 100 % [of first-time visitors] gained new knowledge,
99 % intended to change their behaviors …’ ([23], p. 233).
Turning to visitor numbers and other demographics, the
Utah House reported that its visitors were ‘predominantly
Caucasian (92.9 %), aged 45–64 (55.1 %), female (70.1 %)
and highly educated [most had some college-level educa-
tion]’ ([7], p. 1709).
More difficult to find is actual change after the visit to

the GDH—the change in either attitudes and values or
behaviours. (This is not surprising, given that only two
of the 15 GDHs reviewed had that as an assessment

criterion (see Table 2).) Nevertheless, the Christchurch
Energy Efficiency Show Home, for instance, found that
‘more than 50 % of people do act after getting advice
from the Show Home. This relates especially to under
floor insulation and double glazing’ [24]. The paucity of
data—and the range of methods used amongst those
that do investigate this factor (as well as sample sizes
secured, not to mention confounding factors across dif-
ferent studies)—means that any systematic comparison
would not have statistical significance.
Our second finding is that we executed the framework

successfully—we walked through all five categories, and
it seemed to be a useful way of organising data.
Of the five categories in the multicriteria frame-

work, this case study found both that the REEP
House can be viewed as a leader amongst these
GDHs and that improvement and elaboration of the
assessment techniques are still possible. More specif-
ically, by taking steps to assess at least part of each
of the five categories of the multicriteria framework,
the REEP House fares far better than all of the GDHs
listed in Table 2. Similarly, however, there is still
scope for improvement in terms of both the depth
and the breadth of the analysis. Table 9 describes, for
each category of the multicriteria framework, what
the data collected by the REEP House tell us, what
could have been done—and should be done—to offer
better insights as well as general recommendations
for any GDH that would like to undertake assessment
in that category in the future.
In addition to the category-specific suggestions in

Table 9, there are three more general actions all GDHs
could do to improve the ways in which they assess their
impacts. First, GDHs could encourage visitors via email
to answer a follow-up survey after their visit about their

Table 3 Type of Visitors to the REEP House

Visitor description (question included
in selected surveys at different times,
2011–2013; respondents were able
to give more than one answer)

Number Percentage Total times
question
was asked

Homeowner 83 72.2 115

Renting 16 13.9 115

University/college (student) 22 19.1 115

High school (student) 1 0.9 115

Planning/doing home renovations 69 54.8 126

Planning/interested in gardening
or landscaping

36 31.3 115

Interested in green living 68 59.1 115

Table 4 ecoENERGY evaluations (n = 171)

Have you had an ecoENERGY
evaluation in your current home?

Number Percentage

Yes 58 33.9

No 104 60.8

Blank 9 5.3

Table 5 REEP House visitors’ intention to get an energy
evaluations (n = 124)

If you have not had an ecoENERGY evaluation
done in your home, after seeing the REEP
House, do you intend to get an ecoENERGY
evaluation in the near future?

Number Percentage

Yes 34 27.4

Maybe 8 6.5

No 14 11.3

Blank 68 54.8

Table 6 Perception of the value of the REEP House (3 months
after visit) (n = 37)

Which of the following
did you do?

Yes (%) No (%) Maybe (%) Blank (%)

Shared the experience 92 8 – –

Planned to return 54 11 32 3
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experience at the house. Follow-up data could be auto-
matically linked to pre-visit data using email addresses,
while other possible identifying information (income,
age, house type) would be kept separate.4

Second, GDHs could create a basic survey that every
visitor would get, which asks for demographic informa-
tion and attitudes, values and motivations. In addition to
this, questions unique to the event type being attended
(tour, workshop) that fall into certain categories in the
multicriteria framework could be added.
And third, GDHs could follow good research practices

by being intentional when designing surveys and ques-
tionnaires. They could ensure that the questions asked
will provide information that achieves the appropriate
breadth and depth of understanding.
We now turn to the third important finding emerging

from this investigation.

This study has not only served to contribute to un-
derstanding about Green Demonstration Homes in
ways described above, but it has also added to discus-
sions in related conceptual areas, in sustainable resi-
dential buildings and in sustainable communities
more generally.
First, this case study—which draws upon literatures

surrounding general programme impact assessment,
community focused recreational events and open eco-
homes—can similarly contribute to those same areas. As
but one example, a recent study examining the extent to
which sporting events encouraged attendees to partici-
pate in sports themselves noted methodological chal-
lenges around self-reporting, sample size and causality
[25]. It is thus clear that these distinct literatures could
potentially benefit from cross-communication.
Second, while it is widely recognised that the develop-

ment of better buildings is a major challenge for a range
of sustainability issues—not least of all, global climate
change—many have noted that commercial buildings
often receive more attention than residential buildings
(e.g., [26], p. 388). Indeed, this is notwithstanding the fact
that the latter is responsible for the majority of the build-
ing stock and associated environmental impacts (e.g.,
[27]). Consequently, this case study, by prompting closer
consideration of residential building performance and
catalysts for change, adds to this important discussion.
And third, local innovations (sometimes called ‘experi-

ments’) as part of community-led sustainability endeavours
are increasing in number around the world; similarly, they
are attracting more attention from policy-makers (e.g.,
[28]). Thus, the details provided in this case study—about
a grassroots organisation working for a sustainability tran-
sition—contribute to these conversations.

Conclusions
Based on the findings of this case study and other
current research on green demonstration homes
(GDHs), it is not always entirely clear whether such pro-
jects are having all of the impacts they desire. Most
GDHs are not evaluating all of the possible elements
that they could be (which should, of course, also be a
function of their own particular goals). Consequently, no
systematic conclusion about either their impact upon
visitors or upon their effectiveness in a broader sense
can be made at this time. Indeed, even with respect to
particular conclusions for the REEP House, our ability

Table 7 Actions taken by visitors within approximately
3 months of visiting the REEP house (n = 37)

Action Completed (%) Planning to
complete (%)

n = 37 n = 37

Addition 0 0

Attic insulation 13.5 21.6

Basement insulation 10.8 24.3

Central air conditioning 8.1 5.4

Draft proofing (weather-stripping,
caulking, etc.)

8.1 13.5

Drain water heat recovery 2.7 2.7

Grey water system 0 0

Heating system 13.5 2.7

Home renovation 8.1 8.1

Lighting 16.2 5.4

Low-flow toilets 18.9 10.8

New garden or landscaping project 5.4 8.1

Other 13.5 16.2

Permeable paving 2.7 8.1

Programmable thermostat 16.2 5.4

Rain barrel or cistern 21.6 16.2

Rain garden 2.7 8.1

Wall insulation 13.5 13.5

Water heater 10.8 0

Windows and doors 16.2 10.8

Table 8 Summary of Number of Actions Taken and Planned by REEP House Visitors (following Table 7) (n = 37)

Average Standard
deviation

Range Total actions (out of
a possible 740)

Percent
total

Number of people
with at least 1 action

Percent of
people

Actions taken 2.0 2.8 0 to 12 75 10.1 23 62

Actions planned 1.8 2.8 0 to 10 67 9.1 17 46
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Table 9 Multicriteria framework: past and prospects

Category of multicriteria
framework

What the REEP data tell us (or
attempted to tell us) and insights
from this

What data could or should be
collected?

General recommendations

Technology performance The data provide a picture of whole
house performance summarised into
electrical, water and gas usage as well
as the resultant carbon footprint,
compared with house performance
before the retrofit.

Collect more specific data about the
functioning of each individual
technological solution to verify that
each is performing the way it is
expected to.

Collect data about the technologies
being used in the house that highlight
‘big picture’ information such as whole
house energy consumption and total
cost savings, as it will be easier for
visitors to remember.

This tells us that, combined, the
technologies being used are very
effective in making an older house
much more efficient and in reducing
its carbon footprint.

Collect data about individual
technological elements’ contributions
to the house when the goal is to
encourage visitors to add them to
their own homes.

Educational programme
performance

The data tell us whether certain
information or promotional materials
are being handed out to visitors of
the REEP House and whether the
information was ‘generally’ useful.

Collect data about the knowledge that
visitors retained from their visit to the
house, for example, questions concerning
specific technologies or best ways to
conserve energy.

Intentionally decide what information
is the most important for visitors to
retain in order for the GDH to meet its
goals, then ask questions to see if that
information is remaining in people’s
minds. This can provide insight into
what topics people are less interested in
or find confusing. Adjust educational
programmes accordingly.

Visitor numbers and
other demographic
information

This category had the most data and
covers the following areas: visitor’s
demographic information; interest in,
and motivation for, green living; plans
for renovations; and history with
energy evaluations. It provides insight
into what groups of people are most
drawn to the REEP House.

Ask a complete set of demographic and
background questions based on what is
useful for the organisation in charge of
the GDH to know about their visitors.

Be consistent with the information
collected about GDH visitors in order
to illuminate visitor trends that may
not otherwise be apparent.

Ask the same demographic questions
to all visitors consistently; if questions
need to be altered, have a process or
predetermined time for changes to be
made to ensure that data sets remain
somewhat comparable and robust
over longer periods of time.

Attitude and value
change

The data collected tell us whether
visitors shared their experience at the
REEP House with others, which could
be indicative of a positive attitude
towards the experience.

Ask visitors if they changed their minds
about, gained appreciation for, saw the
importance in or were convinced to do
something after visiting the house.

Find out changes in visitors’ attitudes
and values caused by visiting the GDH
using pre-visit and post-visit tests. Such
tests could be administered online
when people sign up for an event at
the house or offered by means of a
computer or tablet at the house.

Behaviour change The data collected under this
category tell us what actions visitors
took or had planned to take after
their visit to the REEP House.

Ask visitors ‘why’ they took certain actions
‘because of’ their visit or ‘did their visit
cause [them] to take this action’,
thereby demonstrating that the
programmes running at the GDH have
value in encouraging people to be
more sustainable in their homes.

Ask questions that find out the ‘why’
behind visitors’ actions. This can offer
validation for the existence of the GDH
and its programmes if visitors are taking
action because of their visit.

Some options for questions include:

(after asking if the visitor performed a
specific action)

If NO, why did you not take this
action? (multiple choice)

Were you planning on doing this before
visiting the GDH? (yes/no/not sure)

Did your visit to the GDH cause you
to choose to take this action? (yes/no/
not sure)

Did your visit provide you with the
information you needed about this
topic? (yes/no/not sure)
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to reach conclusions is necessarily limited by two key
realities: first, the fact that the multicriteria framework
is not being implemented within the REEP House’s
procedures until after the data collection stage and,
second, the fact that data monitoring regarding long-
term behavioural changes is not being undertaken
systematically.
Future assessments of GDHs could use the multicriteria

framework as outlined in this article. More work could also
be done to refine the questions being asked in each of the
framework categories or to improve the framework as a
whole. Investigation into how a GDH supports broader
community programming—because it could be that im-
pacts are felt elsewhere in an organisation’s portfolio of
activities—may be worth pursuing. In any case, the results
of this study represent one step towards the implementa-
tion of improvements such as these, as they bring aware-
ness to the issue at hand—namely, the current state of
evaluation of GDHs and the potential for improvement in
the same. If the results of future GDH impact assessments
are positive, as elements of the REEP House case study re-
veal, then they could be used to justify the existence and
continued development of GDH projects. If not, however,
such organisations would need to examine other ways of
achieving their goals, perhaps by using GDHs in new ways.

Endnotes
1Numbers are based on the modelled consumption of

the REEP House in 2012 compared to the average actual
consumption of the house between 2005 and 2007.
Water and gas are measured in cubic metres, electricity
in kilowatt-hours. Since the retrofit, the house has not
been used as a residence but instead as the REEP Green
Solutions outreach hub; therefore, it has different usage
patterns than a typical residential home.

2Ontario Power Authority’s saveONenergy program was
designed to make it easy for homes and businesses in
Ontario, Canada, to manage their electricity use to save
energy and take advantage of financial incentives [42].

3The ecoENERGY program was run by the Govern-
ment of Canada and invested nearly C$5 billion into ini-
tiatives to boost efficient energy use, renewable energy
supplies and cleaner energy technologies in Canada [43].
An ecoENERGY Evaluation is completed by a Certified
Energy Advisor and assesses all aspects of a home’s en-
ergy use in order to provide suggestions on how to best
improve its energy efficiency [44].

4GDH managers can, of course, refer to the literature
on what motivates homeowners to take retrofit action at
home to guide their outreach activities. Examples in-
clude [45] and [46].

Abbreviation
GDH, green demonstration home
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