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Abstract

Sustainability of buildings is a complex term which incorporates many individual factors, solutions, and
technologies that are implemented in the building. This paper provides mapping research and
investigates the evaluation criteria of individual sustainable solutions and technologies. A list of criteria
was selected representing each of the three pillars of sustainability: environmental, economic, and
social. The importance of the criteria was then evaluated by a panel of real estate experts from the
Czech Republic: project managers, sustainability managers, property managers. The analysis
determines the most important evaluation criteria for the selection of a sustainable solution which
brings the biggest perceived benefit to the investor and owner of the building. In addition, the analysis
shows how the experts perceive importance of each of the three pillars of sustainability.
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Introduction

Sustainability of buildings is a complex term which incorporates many individual factors, solutions,
and technologies that are implemented in the building. However, the word “sustainability” does not
have a definition which would be universally understood, and each expert imagines a different
concept. [1] The same applies to a “sustainable building” or a “sustainable solution”, as there is no
generally accepted definition.

There are many different Green Building Rating Systems (GBRS) which assess the sustainability of
buildings. [2] All of them include many different criteria of sustainability from all areas of sustainability:
environmental, economic, and social. These areas are often referred to as the three pillars of
sustainability. [1] These GBRS assess the whole building but the building itself consists of hundreds of
different technical and architectural solutions. Therefore, it is also necessary to look at the individual
solutions and to measure their individual impact on the building’s sustainability.

The aim of this paper is to provide mapping research among which evaluates criteria of individual
sustainable solutions and technologies. The qualitative analysis among real estate experts determines
the most important evaluation criteria for the selection of a sustainable solution which brings the
biggest perceived benefit to the investor and owner of the building. In addition, the analysis shows
how the experts perceive importance of each of the three pillars of sustainability.

Methodology

First, a list of criteria was selected representing each of the three pillars of sustainability:
environmental, economic, and social. The criteria were selected based on a scientific article [3] which
collected criteria from many relevant sources such as Sustainable Development Goals by United
Nations [4], Level(s) by EU [5], Green Building Rating Systems: LEED [6], BREEAM [7], DGNB [8],
SbToolCZ [9], WELL [10], and other sources. The example of criteria from the GBRS system is illustrated
in Figure 1.
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Figure 1: example of sustainability criteria for buildings in GBRS - BREEAM New Construction 2016 (source:
breeam.com)

In the list of criteria for this survey there were selected 25 criteria in total: 10 environmental criteria,
10 economic criteria, and 5 social criteria.

The importance of the criteria was then evaluated by a panel of real estate experts from the Czech
Republic: project managers, sustainability managers, property and facility managers, and other
professionals in real estate who make decisions about the selection of sustainable solutions which will
be implemented in the building. The qualitative survey was distributed electronically. There were 24
respondents from 7 different real estate development companies based in the Czech Republic.
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The structure of the questions was based scientific articles which investigated relation of the
respondents to sustainability. [11] [12]

In the beginning of the survey, the experts answered an open question “What do you consider a
sustainable solution in a building?”, to ensure that the answers are comparable. The second open
guestion was “Which are the criteria you use to decide which sustainable solution to implement?”, to
find out the most important criteria which are spontaneously named by the experts. This question also
gave the expert an option to name a criterion which might not be included in the survey. Only after
they answered the open questions of the survey, the respondents could see the next part.

In the second part of the survey, there was a list of the 25 criteria. Each criterion had to be evaluated
on ascale from 0 to 5 points, with 5 points being the most important. The order of the criteria changed
randomly for each respondent to avoid bias. It was also not clear to the respondents to which pillar
the criteria belonged to. Therefore, it is possible to evaluate the importance of each of the pillars for
the real estate experts.

The survey also included a set of demographic questions (gender, age) and the questions about the
specific field of real estate (family housing, multifamily housing, office, retail, industrial) and their
position.

The responses from the survey were then analyzed and the most important criteria were selected.

Results

Respondents

There were 24 respondents who answered the survey. All of them work in the Czech Republic in real
estate development companies. Employees of 7 different real estate companies participated in the
survey. There were professionals with different positions in the company: 11 project managers, 4
property managers, 4 senior managers, 3 sustainability managers, 1 leasing manager, and 1 cost
manager. Their field of real estate development was mainly residential development of multifamily
housing (18 respondents) and office development (11 respondents). There were also developers of
single-family housing (4 respondents), public buildings (2 respondents), and retail commercial centers
(1 respondent). The participants could select more fields of real estate development in this question.

18 respondents were male, 5 respondents were female, and 1 respondent did not indicate gender.
The average age of the respondents was 38 years, with 24 being the youngest participant and 57 being
the oldest participant.

Sustainable solutions

All the respondents claim that they implement sustainable solutions in their buildings.

The experts answered an open question “What do you consider a sustainable solution in a building?”
and the topics in Table 1 were spontaneously named the most often (5 or more mentions). It is notable
that the energy savings is by far the most mentioned concept. Water savings are also important for
some of the experts. On the other hand, carbon savings were only mentioned 4 times, so it is not a
topic that comes to the mind of most experts spontaneously.

There are a few technologies which are associated the most as sustainable solutions: rainwater
retention and use, grey water use, heat recovery from air, photovoltaic panels, and green roofs.
Economic efficiency was only mentioned twice, and social factors such as community or building users
were mentioned 3 times. This shows that most of the experts associate the phrase “sustainable
solutions” with environmental aspects only.




02/2021 Business & IT

Table 1: Solutions which are considered a sustainable solution by the respondents (source: authors)

Solutions Number of mentions % of respondents
Energy savings 14 58%
Sustainable materials 8 33%
Rainwater retention and use 8 33%
Renewable resources 7 29%
Grey water use 6 25%
Heat recovery from air 6 25%
Photovoltaic panels 6 25%
Water savings 5 21%
Green roofs 5 21%

Criteria — open question

In the survey there was a following open question “Which are the criteria you use to decide which
sustainable solution to implement?”. The criteria In Table 2 were spontaneously named the most often
(5 or more mentions).

Table 2: Criteria for evaluation of sustainable solutions which are considered the most important by the
respondents (source: authors)

Criteria Number of mentions % of respondents
Investment cost 13 54%
Payback period of the solution 6 25%
Added value for clients 5 21%

The investment cost of the solution is by far the most important decision factor for most of the
experts. Some of the experts also consider the payback period during the solution life cycle, however,
the investment cost is a more important criterion as a spontaneous answer. The experts also mentioned
one social criterion: the orientation towards their clients and the benefits it might bring to them.
However, environmental criteria were not mentioned at all. This would suggest that the experts
evaluate the sustainable solutions primarily based on economic and social criteria.

Criteria - evaluation

After answering the open questions, the respondents were asked to evaluate a predefined list of
sustainability criteria based on their perceived importance. Table 3 shows the list of criteria that was
presented to the participants: there were 10 environmental, 10 economic, and 5 social criteria. The
respondents ranked them on a scale from 0 (not important at all) to 5 (the most important). In Table 3
the criteria are ordered from the highest average score.

In the survey it was also not clear to the respondents that the criteria belong to three different pillars.
Therefore, it is possible to evaluate the importance of each of the pillars for the real estate experts.
Taking into account the results of the open question about criteria, it was expected that the economic
and social pillars would be more important to the experts than the environmental ones. However, the
survey showed a balanced result for all the three pillars. Out of the 10 most important criteria there
are 3 environmental, 3 social, and 4 economic criteria.

There are 10 criteria with a rating 4,0 and higher up to 4,4. The results of the second part confirmed
that the experts are concerned the most about the energy efficiency of their buildings as the results of
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the open questions in the first part suggested. Other environmental criteria are water savings which
were also mentioned in the open questions and more greenery.

The social criteria related to the users such as their comfort and well-being, the improvement of
indoor environmental quality, and better functioning of the building are also perceived as very
important by the experts.

There are several economic criteria which are perceived as very similar in importance: life cycle cost
of the solution, investment cost, and payback period of the solution. It is notable that the investment
cost, and life cycle cost and payback period are rated the same. However, in the first part of the survey
54% experts mentioned investment costs, but only 25% of the experts mentioned the payback period
which is connected to life cycle costing. The experts perceived the life cycle cost and payback period as
of the same importance, therefore there might be only one of these criteria as they express a very
similar concept. Other important economic criteria are effective use of the building capacities and
benefit for business success of the project.

Table 3: Criteria for evaluation of sustainable solutions rated by the respondents from 0 to 5 as the most

important, order from the highest average rating (source: authors)

Criteria Pillar Average rating
Reduction of energy consumption environmental 4,4
Improvement of comfort and well-being of users social 4,2
Improvement of indoor environmental quality social 4,2
Life cycle cost of the solution economic 4,1
Reduction of water consumption environmental 4,1
More greenery environmental 4,1
Better functioning of the building for users social 4,0
Investment costs of the solution economic 4,0
More effective use of capacities of the building economic 4,0
Benefit for business success of the project economic 4,0
Payback period of the solution economic 3,9
Higher safety of the users social 3,8
Waste reduction environmental 3,7
Marketing benefit for the company brand economic 3,7
Better monitoring of building operations economic 3,6
Carbon footprint reduction environmental 3,6
Possibility for users to behave ecologically environmental 3,6
Pollution prevention environmental 3,5
Sustainable transport to the building environmental 3,4
Better aesthetics of the building social 3,3
Benefit for certifications (such as LEED, BREEAM, etc.) economic 3,3
Biodiversity support environmental 3,3
Use of recycled and recyclable materials environmental 3,2
Benefit for evaluation according to EU Green Deal, EU 25
Taxonomy etc. economic

Better conditions of bank financing economic 2,1
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The graph in Figure 2 shows the distribution of rankings for each criterion. It is clear that for most of
the top 10 criteria there is a consensus among the experts represented by the blue color (ratings 5 and
4). The neutral ratings of 2 and 3 are marked in gray. The red color (rating 1 or 0) suggests a different
opinion on the importance of the criteria among the experts.

There are some polarizing criteria which are very important for some of the experts, but marginal to
others. This results in a lower average score: higher safety of the users, waste reduction, pollution
prevention, benefit for certifications, biodiversity support, use of recycled and recyclable materials,
benefit for evaluation according to EU regulations, and better condition for bank financing. The reasons
behind the low scores from some of the developers was not explained by the respondents and it might
be examined in following research.
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Figure 2: Distribution of ratings by the experts for each criterion (source: authors)
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Conclusion and discussion

Conclusion

The results of the survey showed that criteria from all the three pillars of sustainability are important
to the experts in real estate when evaluating sustainable solutions.

The most important environmental criteria are reduction of energy consumption, reduction of water
consumption, and more greenery. The top social criteria are improvement of comfort and well-being
of users, improvement of indoor environmental quality, and better functioning of the building for users.
The top economic criteria are investment cost, life cycle cost, payback period, effective use of the
building capacities and benefit for business success of the project.

Discussion

There were a few findings that were unexpected, and the reasons behind them should be
investigated more.

There was a general agreement among the experts about the importance of energy savings. The
reasons behind might be the current energy crisis, or stricter legislation in the field of energy efficiency
of the buildings.

54% of the experts mentioned the investment cost spontaneously, but only 25% mentioned payback
period, and none of them mentioned lifecycle cost. This might mean that they are interested more in
the initial costs in the construction phase, but the operational costs are less important to them because
they will have sold the building to another owner by then. Therefore, they cannot directly benefit from
the cost savings. However, when they evaluated each listed criterion in the second part, the rating was
the same for all the three criteria of investment cost, payback period, and lifecycle cost. This difference
should be investigated more.

The lowest rated criterion was the one of bank financing. Some possible reasons behind it are that
most of the real estate companies have enough internal financial sources, or the banks do not take into
account sustainability, or that the respondents were not the employees securing financing.

All these findings can be investigated in following research.

Following research

The top criteria can be used in following research which can create a decision-making model to help
the experts to assess the value-benefit of the sustainable solutions. A methodology that calculates the
overall sustainability of a solution should be established.

The reasons behind the results which were mentioned in the discussion can be researched deeper
in qualitative interviews.

The list of the sustainability criteria included in the survey cannot be exhaustive, and there can
always be another criterion. This was partially addressed by including open questions from which a
new criterion arose: compliance with local legislation, which will be added to future research. The size
of the panel was limited, and in further research the survey should be distributed to a wider audience
to have the parameters of a quantitative research. The audience can also be expanded to other
profession such as architects, and engineers. And it would be beneficial to widen the audience also to
international experts to understand different priorities in the field of sustainability among different
countries.
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