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Abstract: This paper presents the results of an exploration into the adoption of biodiversity-friendly
practices by the real estate sector, by researching which factors determine companies’ intentions
to use nature-inclusive design and construction concepts (NID). NID represents practices in which
nature and building are inextricably linked when (re)designing building projects. We applied the
Theory of Planned Behavior (TPB), a well-known framework for studying behavior. A telephone
survey was carried out among 103 employees at different types of companies in the real estate sector.
The findings showed that attitude, social norms, and perceived behavioral control are all significant
explanatory variables for the intention of using NID. Perceived behavioral control is the strongest
predictor. In addition, interest in NID strengthens the predictive value of perceived behavioral control.
The empirical findings in this study serve as a first attempt to provide insights into the determinants
of behavior in favor of using NID and, by extension, looking for drivers for change. The study was
carried out in the Netherlands, but the results may be applicable or interesting to other countries as
well when looking for opportunities to enhance biodiversity in urban areas or considering how the
real estate sector could give substance to their vital role in spatial developments.

Keywords: sustainability; behavioral change; building sector; green spaces; urban areas

1. Introduction

More than half of the world’s population lives in urban areas, and this number is
expected to increase [1]. While cities’ populations keep growing, cities are challenged by
environmental issues and planetary boundaries [2]. Loss of biodiversity is one of these
issues and is considered as a top-five global risk [3]. Urban green space provides important
values for increasing urban biodiversity [4], as well as for climate resilience and the livability
of cities [5,6]. City planners are encouraged to consider biodiversity conservation as a core
value in urban planning [7]. Although the importance of urban green space for biodiversity
and citizens is now widely recognized [8,9], green space in and around cities is often limited
by competing spatial claims [10]. Continuing urban expansion and declining maintenance
budgets for green spaces put pressure on the available quality and quantity of green space
in many cities [11,12]. As a consequence, urban biodiversity and the quality of life of urban
citizens are threatened across the globe.

1.1. The Role of the Real Estate Sector in Nature-Inclusive Construction and Design

A sector that h s a major influence on spatial developments in cities is the real estate
sector [8,13,14]. In this paper, the term “real estate sector” is used in its broadest sense to
refer to a sector that includes (business) actors who are active in building and planning—
and thus shaping—the urban environment, including architects, project developers, urban

Land 2022, 11, 199. https://doi.org/10.3390/land11020199 https://www.mdpi.com/journal/land

https://doi.org/10.3390/land11020199
https://doi.org/10.3390/land11020199
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/land
https://www.mdpi.com
https://doi.org/10.3390/land11020199
https://www.mdpi.com/journal/land
https://www.mdpi.com/article/10.3390/land11020199?type=check_update&version=1


Land 2022, 11, 199 2 of 13

planners, housing corporations, construction companies, landowners, and financial insti-
tutions. Despite the major role of the real estate sector in urban development, preserving
or enhancing biodiversity is usually not one of its priority areas [8,15]. In fact, various
studies indicate that the current real estate sector is not environmentally sustainable. It
exerts great pressure on natural resources and contributes to the loss of biodiversity [15–17].
Nevertheless, urban biodiversity can recover and even improve when it is “built into the
urban fabric”, i.e., when it is truly and widely incorporated into construction projects and
different urban infrastructures [18].

Over recent decades, scholars have come to realize that in the complexity of the modern
city, strict managerial approaches to tackle urban issues often fail to achieve their desired
outcomes because they lack recognition of the importance of stakeholder behavior [19] and
of the fact that “firms or industry actors play critical roles in sustainability transitions” ([20]).
In this regard, the real estate sector is no exception, especially because it has such a high
environmental impact [15]. Therefore, the prominent role of the real estate sector in urban
spatial development, combined with societal and environmental urgency for urban nature
and biodiversity, demands a broader insight into the practices of real estate actors and
opportunities for change.

Technical innovations are often necessary for the success of change, but what may
be even more challenging is the social embedding of such changes in actual behavior.
“Social” barriers are therefore as essential as “technical” ones [21,22]. From this perspective,
promoting biodiversity-friendly practices by the real estate sector does not merely require
the development of new forms of nature-inclusive design and construction (NID), but also
an embedding of NID in actual behavior. Real estate companies need to change the way
they are doing business to enhance (urban) biodiversity.

However, it is known that people do not change behaviors quickly. They often show
little or no interest in new ideas or activities and are often unaware that their current
behavior is problematic or will result in negative consequences. Behavioral change is a
process that starts with recognizing and seeing things differently and encompasses moving
through certain stages of change [23]. The adoption of NID shows similarities with circular
economy [24–27], which currently emerges in the built environment [15]. Both concepts
include the creation of new relationships with goods and materials and attempt to overcome
the sustainable disadvantages of current behaviors.

Central to this study is the use of NID, in which nature conservation and construction
activities are inextricably linked and reinforce each other. Ultimately, NID creates more
biodiversity and a climate-adaptive and attractive living environment for residents and
users. We understand NID as acting pro-actively in the interests of nature and biodiversity
by integrating nature when building or renovating homes, offices, other buildings, or area
development. When adopting such practices, flora and fauna are taken into account, prefer-
ably proactively at an early stage. Measures to be taken vary in ease of implementation and
integration. Standard options include permeable pavements, insect hotels, or encouraging
sparrows or bats to inhabit an area. However, creating a nesting box for a peregrine falcon
or a green roof (or even a facade) requires a more specialized approach.

While there are many forms of NID that are already available in the urban environment,
the uptake has often been slow. As we discussed above, this uptake will require conscious
behavioral change among real estate stakeholders. Consider, for example, the behavioral
changes required when using (new) roof tiles that are suitable for bats in buildings. These
tiles cannot be inserted in buildings without prior thought about why and where to buy
them, how to incorporate them in the building design, and/or where and how to install
them. Thus, the first usage of such roof tiles requires significant modifications in existing
procurement practices and procedures.

1.2. Research Objective and Scope

In the context of this background, we studied the development of new real estate
practices for enhancing biodiversity in urban areas through the lens of behavioral change.
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While the urgency for urban greening is clear, and it is also clear that the real estate sector
has a big role to play, too little attention is currently being paid to the mechanisms that
underpin behavioral change in this sector. The considerations of real estate stakeholders and
the predictive factors for their engagement in NID are currently unknown. Although the
literature highlights a number of innovative practices in which real estate actors incorporate
biodiversity [28,29], insight into the perspectives of the sector as a whole is currently lacking.
Addressing this knowledge gap can provide important insights for addressing the behavior
of real estate stakeholders, with the aim of promoting NID and ultimately contributing to
urban biodiversity.

Therefore, the aim of the present research was to explore factors determining compa-
nies’ intentions to use NID. Through a survey, we gained insights into the considerations
and practices of Dutch real estate actors in relation to NID. We did this by identifying the
factors that determine companies’ intentions to use NID.

This research was conducted in the Netherlands and specifically focused on those
actors who are active in the real estate sector in a broad sense, i.e., the planning and
construction of buildings and their (green or grey) surroundings. In the Netherlands,
despite increasing attention, projects for nature-inclusive building are still developing
only to a limited extent. The national government attempts to support a nature-inclusive
development of urban regions, as highlighted by a letter to parliament from the responsible
minister on 17 June 2020, in which she indicated her the ambition to make nature-inclusive
building generally accepted [30]. In the recent coalition agreement by the new national
government coalition, presented on 15 December 2021, the Minister of Housing, Spatial
Planning and the Environment committed to focusing on solving bottlenecks to stimulate
NID [31]. Several large and small cities have developed stimulating policies to further
develop nature-inclusive building (e.g., Amsterdam, Arnhem, The Hague, and Zeist). There
are also several initiatives at the provincial level, such as in the province of Zuid-Holland,
to ensure that new building recovers or enhances biodiversity [32].

This paper starts with an explanation of the conceptual framework and then provides
the methodology that was employed. It then provides the results, and finally presents and
discusses the findings of the research.

2. Conceptual Framework

A framework that has been widely applied for predicting change in human behavior
is the Theory of Planned Behavior (TPB), which was originally developed by Ajzen [33–35].
This framework has large predictive power [36] and has been used in various countries
and behavioral domains, including health-related behavior, recycling behavior, physical
activity, (organic) food purchasing, online purchasing behavior, and trade [37–41]. The TPB
is based on the belief that behavioral intentions are the immediate predictors of behavior.
Intentions, in turn, are influenced by three factors: a person’s attitude towards the behavior,
how much social pressure the person feels (i.e., social norms), and whether the person feels
in control in performing the behavior (perceived behavioral control).

In general, the TPB views the intention to display a certain behavior as stronger
when the three predictive factors are positive, making it more likely that a person will
carry out this behavior [33]. Attitude is the first determinant that is assumed to capture
people’s overall evaluation of a specific behavior and its projected outcome [42]. The
more positive an individual’s evaluation regarding the outcome of using NID, the more
favorable his or her attitude should be towards this behavior and, consequently, the stronger
the intention to engage in NID. The second determinant is social norms, which are the
perceived social pressures to perform a specific behavior. Different types of social norms
are distinguished [43], and one is assumed to be more fruitful for behavior change [44].
This so-called “injunctive norm” refers to “what others think I should do” and represents
perceived moral rules of so-called “significant others” (a given referent individual or a
group or peer group) [45]. The last determinant is perceived behavioral control, which
refers to the perceived ease or difficulty of performing a given behavior. It is concerned
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with beliefs about control factors that can facilitate or interfere with executing a specific
behavior. The greater the perceived behavioral control over using NID, the stronger the
individual’s intention to engage in such activities.

In this study, we applied the TPB to the real estate sector and the use of NID. By doing
so, we aimed to predict when real estate actors are willing (or not willing) to engage in
NID, and what factors are of particular relevance in this respect. Our conceptual model is
presented in Figure 1 and shows how we applied the TPB in the present study. We expected
that all of the TPB variables (attitude, social norms, and perceived behavioral control) are
positively associated with the intention to use NID (hypothesis 1).

The TPB is, in principle, open to the inclusion of additional predictors [35] and for
the purpose of this study we have explored the role of two other variables. First, we were
curious about the role of interest, because adopting a new behavior such as NID is not an
easy, singular action to perform; people need to modify their behavior significantly. Quite
often a lack of interest is an obstacle to a successful change in adopting green building [46].
Interest in NID might influence the strength of the relationship between attitude/social
norms/perceived behavioral control and intention (i.e., the moderating effect of interest in
NID on respective relationships, such as the attitude-intention relationship). Therefore, we
hypothesized that interest moderates the factors that can influence actors’ intention to use
NID (hypothesis 2).

Second, as a business’s decisions could be influenced by the nature of the business
(for instance, architects or construction companies might have different interests related
to NID), the context of a company was added as an additional variable, given the het-
erogeneity of the sector. Both additional variables were employed independently from
the way in which we measured attitude, social norms, and perceived behavioral control.
Therefore, we hypothesized that company context is associated with the intention to use
NID (hypothesis 3).
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Figure 1. Conceptual model of this study based on the Theory of Planned Behavior (TPB). The solid
arrows show the relationship between the TPB’s variables and the dashed arrows show the effects of
the additional variables.

3. Materials and Methods
3.1. Procedure and Participants

To obtain information on the relevant variables in this study, a survey method was
adopted. For data collection, a structured questionnaire was developed and set out during
June–August 2019 (before the outbreak of COVID-19). Respondents were invited to join the
survey and, upon approval, were approached for an interview by phone. The interviews
were held according to a fixed protocol, in Dutch, and consisted of closed-ended questions
to prevent deviations from the central research questions. The protocol and the survey
were developed by the authors of this article and slightly adapted after a pre-test among
experts on either behavior or the real estate sector. The interviews were executed by a
market research agency specializing in the real estate sector and their panel—the largest
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one in The Netherlands—was used for drawing a sample. Respondents were recruited
based upon the following company characteristics: the segment of the real estate sector,
company size, geographical distribution, and the respondent’s involvement in the strategic
decision-making process within the company. The survey was widely disseminated; a
total of 103 company representatives were interviewed by telephone (minimum 1/2 h), of
which 88 were used for the statistical analysis based on consistency and company size.
Companies smaller than 1 full-time equivalent were left out because of their small size;
they were considered to be self-employed.

As noted, the study sample consisted of 88 participants, who were all involved in
the strategic decision processes within their companies, with a mean working experience
of 10.5 years (SD = 9.5). The most common types of company contexts were contrac-
tors/builders (27%), followed by architects (21%) and real estate managers (21%). Architects
plan, design, and oversee construction of buildings, whereas contractors are in charge of the
everyday oversight of a construction site. Real estate managers represent companies that are
charged with operations related to real estate property for a fee (e.g., housing corporations).
Other respondents (31%) included investors, brokers, and project developers.

3.2. Measures

As NID is a relatively new and not yet well-defined concept, the interpretation of
NID, as used in this study, was explained to the respondents at the start of each interview
(see Appendix A). The study then began with some single-item questions that asked
participants to indicate their familiarity with and i1nterest in NID using a 5-point Likert
scale ranging from (1) “completely disagree” to (5) “completely agree”. For example, the
questions included “To what extent was your organization familiar with NID prior to
this survey?”, “To what extent is your company interested in using NID?”, and “To what
extent are you already using NID?”. These questions were followed by several questions
designed to assess the TPB’s variables. The TPB variables were measured in accordance
with the work of Ajzen (e.g., [34,35]) and the items used were adopted from previously
validated instruments and modified so that the focus was on using NID. The variables
were explained in the next section and Table 1 shows the items and their accompanying
Cronbach’s alphas. The items used show good or acceptable internal consistency [47].
Finally, the questionnaire asked participants to provide some information about their
backgrounds and the company’s background.

Attitude: to assess the attitude towards the use of nature-inclusive design, participants
evaluated three items on 5-point bipolar adjective scales, such as “useless—useful”, “bad—
good.” Responses were aggregated to yield a measure of attitude [33,48].

Social norms: (injunctive) social norms were measured using three Likert scale items
that asked the respondents whether they believed that their customers/funders/government
wanted them to use NID (ranging from 1 = “completely disagree” to 5 = “completely agree”).

Perceived behavioral control: the perceived behavioral control refers to the expected
simplicity or difficulty with which one can perform the intended behavior. The items
were measured using two Likert scale items and assessed to what extent people con-
sider themselves capable of using NID (ranging from 1 = “completely disagree” to 5 =
“completely agree”).

Intention: The respondents were asked to indicate their intention to perform NID
behaviors in the upcoming year, with three items as set out in the table [33].
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Table 1. Items of the TPB’s variables.

Variable Item Cronbach’s Alpha

Attitude
Negative—positive

Bad—good
Useless—useful

0.85

Social Norms

I believe that our customers want us to build
nature-inclusive in the coming year.

I believe that our funders want us to build nature-inclusive
in the coming year.

I believe that the government wants us to build
nature-inclusive in the coming year.

0.66

Perceived
behavior control

I have the feeling that we will be able to build
nature-inclusive in the coming year.

If we wanted to, we could build nature-inclusive in the
coming year.

It is usually our decision whether we are going to build
nature-inclusive in the coming year.

0.74

Intention

We intend to build nature-inclusive in the coming year.
We would like to build nature-inclusive in the coming year.
We are sure that we will be building nature-inclusive in the

coming year.

0.94

3.3. Method

All analyses were carried out using SPSS, version 20. To compare the means between
two groups, we used the student’s t-test. To assess whether the TBP’s variables that have
been adopted are fit for use, we estimated Cronbach’s alphas, which showed the level of
internal consistency within a group of items. The range was between 0 and 1 and a higher
Cronbach’s alpha indicated that a scale was more reliable. To measure the strength of
association between two variables and the direction of the relationship, we calculated the
Pearson’s correlation, which showed correlation, not causation. If a correlation between
two variables is present, it can be positive or negative.

To test the hypotheses and identify which behavioral variables predict companies’
intentions for using NID, multiple linear regression analysis was conducted, which is a
statistical technique that uses two or more independent variables to predict the outcome of
a dependent variable. We included analysis of multicollinearity using variance inflation
factors (VIF) to determine the independence of variables in our model. If the VIF was
smaller than 10, multicollinearity was not a problem in this study. As the hypothesis
indicated, we did not focus only on direct relationships between variables, but also focused
on whether the relationship between two variables depends on (is moderated by) the
value of a third variable and, therefore, we examined the moderating role of interest. For
the moderating analysis, we used the PROCESS macro for SPSS and mean-centered the
variable “interest”.

4. Results
4.1. Current Situation

The interviews started with a discussion of the current NID practices among the
respondents, as presented in Table 2. Of the respondents, 61% indicated that they were
already somewhat involved in NID, while a further 36% indicated that they were not yet
involved but expected to become involved in the future. Only 3% of the respondents
indicated that they did not expect to become involved in NID. Furthermore, 33% of all
respondents indicated that their company already has a vision with respect to NID.
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Table 2. Involvement of companies in NID (n = 88).

Percentage

1. Currently involved in NID 61%
2. Not yet involved in NID, expecting to become involved in the future 36%
3. Not expecting to become involved in NID 3%

4.2. Motivations for and Barriers to Engaging in NID

In Table 3, companies’ main motivations for engaging in NID are highlighted, based on
a Likert scale from 1 (strongly disagree) to 5 (strongly agree). Concerning the motivations
(Table 3) to engage in NID, this shows some quite significant differences between companies
that are already involved in NID and companies that are not yet involved. The most
important motivation for engaging in NID was, “We want to do something good for society,”
but the contributions to the public image of the company were also a very important reason
to engage in NID. The respondents who were already involved in NID ranked these
motivations significantly higher than did those who were not yet involved.

Table 3. Main motivations for engaging in NID on a 1–5 Likert scale (n = 88).

Companies Involved in NID Companies Not Involved in NID

We want to do something good for society * 4.2 3.7
It is good for our public image * 4.0 3.4
NID sets us apart from others 3.4 3.3
It fits within our way of working ** 3.3 2.3
The risk-reward ratio is acceptable 3.2 2.9
We have enough knowledge on NID ** 3.1 2.3
NID is part of the customer demand * 2.9 2.3
Conservation or improvement of market position 2.8 2.7
NID is required for certification that we aim for 2.2 2.1

Notes: * significant at the 5% level and ** significant at the 1% level.

Table 4 highlights the main barriers that companies experience in relation to NID on a
Likert scale from 1 (strongly disagree) to 5 (strongly agree). In this table, the differences
between the two groups are generally quite small and not significant. The most important
barrier was a perceived lack of willingness to pay among customers. Companies that are
not yet involved in NID believed, more often than companies that were involved, that NID
would involve too much uncertainty and would not fit with their way of working.

Table 4. Main barriers for engaging in NID on a 1–5 Likert scale (n = 88).

Companies Involved in NID Companies Not Involved in NID

Insufficient willingness to pay amongst customers 3.7 3.6
NID involves too much uncertainties * 2.8 3.3
Management of green is a problem 3.1 3.2
Not necessary for our market position 3.0 3.1
Complicated due to municipal rules or procedures 3.3 3.1
The risk-reward ratio is not acceptable 2.9 3.0
We have insufficient knowledge on NID 2.7 2.9
Technology has not yet been developed far enough 2.8 2.7
NID does not fit within our way of working * 2.1 2.6
Insufficient support for NID within our company 2.1 2.5

Notes: * significant at the 5% level.

4.3. Model Results

Descriptive statistics and Pearson’s correlations between the study’s variables are pre-
sented in Table 5. These figures show that on average, companies show a positive attitude,
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positive perceived behavioral control, and a positive intention to use NID. Respondents
indicated that they perceived moderately low social pressure to use NID.

Table 5. Descriptive statistics and correlations for study variables.

Mean SD 1. 2. 3. 4. 5.

1. Attitude 3.96 0.86 1 0.165 0.370 * 0.543 * 0.450 *
2. Social norms 2.84 0.86 1 0.413 * 0.412 * 0.512 *
3. Perceived behavioral control 3.23 1.05 0.429 * 0.651 *
4. Interest 3.65 1.11 1 0.553 *
5. Intention 2.94 1.32 1

Notes: * significant at the 1% level.

Table 6 presents the results of regression analysis on the intention to use NID. The
variables explained a moderate proportion of the variance (R2 = 0.55). Attitude, social
norms, and perceived behavioral control were significant explanatory variables for the
intention to build nature-inclusively. There were positive relationships between attitude,
social norms, and perceived behavioral control in using NID, as hypothesized (H1). There-
fore, if one of these variables increased, it had a positive effect on the intention to build
nature-inclusively (i.e., it increased with it). Of the three variables, the perceived behavioral
control had the largest coefficient and thus the greatest influence on intention. A coefficient
indicates the degree to which the dependent variable increased (or decreased), with an
increase in the associated variable of 1. In this case, when the behavioral control increased
by 1, the intention to build nature-inclusively increased by 0.56, on a scale of 1 to 5.

Table 6. Predictors of behavioral intention to use NID.

Coefficient VIF

Constant −1.56 *
Attitude 0.41 * 1.17

Social norms 0.39 * 1.22
Perceived behavior control 0.56 * 1.36

Notes: * significant at the 1% level.

In the next stage of analysis, to test H2, the main model was further used to explore
whether interest played a moderating role. The same model was applied, now including the
moderating effect of interest in NID on the attitude-intention relationship, the social norms-
intention relationship, and the perceived behavioral control-intention relationship. The
results revealed that the relationship between perceived behavioral control and intention
was moderated by interest in NID (β = 0.15, se = 0.08, p < 0.05). However, interest did
not moderate significantly the relationship between either attitude or social norms and
intention towards using NID (β = 0.09, se = 0.10, p = 0.382 and β = 0.02, se = 0.11, and
p = 0.885). Hypothesis 2 was thus partly supported. Simple slope analyses showed that
among those who had a relatively high interest in NID (1SD above the mean), the stronger
the perceived behavioral control was, the higher the intention was to use NID (β = 0.46,
se = 0.13, and p < 0.001). Among those who showed a relatively low interest (1SD below
the mean), there was a positive but weaker relationship between perceived behavioral
control and the intention to use NID (β = 0.79, se = 12, and p < 0.000). Thus, for individuals
who experienced high levels of interest, the link between perceived behavioral control and
intention to use NID was stronger, compared to individuals who experienced low levels
of interest.

In the final part of the survey, the context of a company was added to the model,
as a business’s decisions could be influenced by the nature of the business. A regression
analysis was run in the same manner as before. Table 7 indicates that by adding controls
for the company context, the estimated coefficients for attitude and social norms decrease,
whereas perceived behavioral control increases. Thus, the variables for architects and real
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estate development were positive for the intention to use NID, indicating, as hypothesized,
the importance of company context (hypothesis 3).

Table 7. Predictors of behavioral intention to use NID, including company contexts.

Coefficient

Constant −1.42
Attitude 0.24 *
Social norms 0.41 **
Perceived behavioral control 0.61 **
Company context
- Contractors/builders 0.33
- Architects 0.60 *
- Real estate development 0.72 *

Notes: * significant at the 5% level and ** significant at the 1% level.

5. Discussion and Conclusions

The aim of the present research was to explore factors determining companies’ inten-
tions to use NID. The results supported hypothesis 1. All key variables (attitude, social
norms, and perceived behavioral control) were significant predictors of the intention to use
NID. The findings of this study showed that interest partially moderates the relationships
among the key variables and the intention to use NID. Thus, hypothesis 2 was partly
confirmed. Interest only moderates the relationship between perceived behavior control
and the intention to use NID. This means that the positive effect of perceived behavioral
control on the intention to use NID is even stronger for companies with a high level of in-
terest. Finally, company context directly influenced the intention to use NID (hypothesis 3),
particularly for architects and real estate managers. This hypothesis could be explained
by the fact that architects and real estate managers deal with NID on a more strategic
level, as opposed to builders, who operate on an operational level. Thus, we provided
empirical evidence that a company’s intention to use NID is determined by attitude, social
norms, perceived behavioral control, and company context. In addition, interest is an
indirect aspect to consider when it comes to the adoption of NID. Targeted interventions
could support the adoption of NID, and it is important to take interest into account in the
development of future interventions.

As our analysis showed, the appeal of nature-inclusive construction for real estate
stakeholders lies in social factors, as well as in business models. The most important
motivation for incorporating a nature-friendly approach lies at the level of values—doing
something good for society. However, the contribution to image and distinctiveness also
has a motivating effect. Our analysis showed that Dutch real estate actors are aware of their
corporate social responsibility [16], but they also engage in NID because they perceive it
as beneficial for their business interests. Even so, while NID is perceived as beneficial for
the image and distinctiveness of real estate companies, they do not engage in NID because
of profit margins or potential extra income; respondents experienced a low willingness
to pay among customers and perceived this as the most important barrier to engaging in
NID. In this respect, NID might be good for the profile of companies, but many real estate
stakeholders still need to develop adequate business models to profit financially from the
engagement in NID [49].

A main difference between companies that are already engaged in NID and those
that are not yet involved relates to how well NID fits within companies’ ways of working
and matches their knowledge and experience with NID. On average, companies that
build nature-inclusively were more likely to find that such an approach is in line with the
operational working method within the company and that there is sufficient knowledge
about nature-inclusive building. Those that are less involved in NID felt that it involves
too much uncertainty.
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In addition to the main findings, we would like to highlight the role of social norms that
could accelerate the adoption of NID-specific behavior, and sustainable behavior in general.
A social norm is something that is developed by several individuals or groups together, but
small incentives are needed to make the new behavior the standard or common practice. It
is known [33,45] that people are more likely to perform a type of behavior if they feel that
other people around them also do so or find it important to do so. Therefore, this awareness
could be used in many interventions aimed at behavioral change [50]. Our study showed
that moderately low social pressure to use NID was perceived. Those responsible within the
companies did not feel a great deal of (dis)approval from their peers or significant others.
Therefore, promoting social norms with respect to NID can help to motivate real estate
stakeholders, as well as other actors, in preserving or enhancing urban biodiversity. To
mobilize behavioral change in the real estate sector—and beyond—in favor of biodiversity,
actions could be developed to normalize NID as desired behavior.

For example, communication activities such as developing a contest, structurally
drawing attention to the subject in trade journals, or—more compellingly—including
nature-inclusive buildings as a requirement in tender procedures or in administrative
rules and regulations related to, for instance, permits for construction projects, could
be considered.

Our main contribution to the literature is that we studied the enhancement of biodiver-
sity in urban areas through the lens of behavioral change of real estate stakeholders/actors
who play key roles in urban spatial development. It is recommended that behavior itself be
understood before trying to change current behavior [50]. In addition, we provided empiri-
cal evidence for the mechanisms that underpin behavioral change in the real estate sector.
Considering the important role that the real estate sector plays in urban development and
the need to engage that sector in the field of urban biodiversity [8,15], the findings offer
positive insights for greater involvement of the Dutch real estate sector in urban greening
through NID. The majority of interviewed companies were already involved in NID, and
from the perspective of growth it is important to highlight that almost all respondents that
were not yet involved in NID expected to become involved in the future.

To conclude this article, some limitations of the present study need to be addressed.
First, the research was undertaken in a specific setting of the Dutch building environment;
hence, any generalizability of its findings for different contexts (e.g., other countries) should
be treated with caution. The general approach to study the intention to adopt NID provides
an opportunity for the analysis to be replicated in urban areas in other countries to ascertain
whether companies in different subsectors within the building sector behave similarly. In
this study, we focused on representatives of companies, as they act as agents of change.
However, they can operate only within the constraints of a company, which can be either
stimulating or restraining.

Further research could also be conducted to explore additional factors to enhance
biodiversity by deploying the unconscious aspects of behavior. We examined leads for
behavioral change in the conscious parts of behavior, as it is reasonable to expect that
nature-inclusive building will require a certain degree of conscious thinking or planning.
However, processes operate unconsciously as well, and as such influence behavior [51].
Unconscious processes, such as emotions, biases, and impulses, were not included in this
survey. Exploring these processes and biases may provide further clarity and represent
a promising extension of this study, and could bridge the failure to translate intentions
into behavior (the so-called “intention-behavior gap”) [52]. Finally, although this study
was carried out in the Netherlands, the results may be applicable or interesting to other
countries as well, when looking for opportunities for giving substance to the real estate
sector’s vital role in spatial developments or enhancing biodiversity in urban areas, and as
such contribute to a more sustainable and circular world.
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Appendix A

This questionnaire is about nature-inclusive construction in (re)development of real
estate, also referred to as “nature-inclusive design and construction concepts” (NID).

NID means taking nature and biodiversity into account in the process from planning to
implementation and incorporating this in the building or the (public) environment so that
more diverse plant and animal species can live there. This will give the living environment
of both animals and people a boost.

- In new and rebuilt buildings across all kind of levels or phases, e.g., during the design
phase or when decisions about investments are made, and in whichever field the
company is active.

- For example, by creating green facades, roofs or indoor gardens, planting trees and
bushes, integrating nest boxes or special roof tiles, or creating natural ponds.

- It is all about proactively acting for the benefit of biodiversity and integrating nature
into current practices.

Real estate: (re)development, construction projects, and area development in the
Netherlands.
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