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Abstract: Urban design professionals are key actors in early design phases and have the possibility
to influence urban development and direct it in a more sustainable direction. Therefore, gender
differences in environmental perspectives among urban design professionals may have a marked
effect on urban development and the environment. This study identified gender differences in
environment-related attitudes among urban design professionals involved in the international
architectural competition ‘A New City Centre for Kiruna’ in northern Sweden. Participants’ self-rated
possibility to influence environmental aspects was higher for males than for females. Conversely,
the importance placed on environmental aspects had higher ratings among females, although the
differences regarding the rating of personal responsibility were small. The gap between the participants’
self-rated belief in their ability to influence and rated importance of environmental aspects was larger
among female participants. Females placed great importance on environmental aspects even though
they felt that their possibility to influence these was rather low. Conversely, male participants felt
that they had the greatest possibility to influence, although some males rated the importance of
environmental aspects thelowest. The gender differences identified are important from an equality and
environmental perspective as they may influence pro-environmental behavior among urban design
professionals and ultimately influence the environmental performance of the built environment.
Keywords: architects; architectural competition; environmental aspects; gender; possibility to influence;
pro-environmental behavior; urban design; urban planners; responsibility; environmental impact

1. Introduction
Buildings and infrastructure are responsible for a substantial proportion of the global use of
natural resources, energy use and emissions to air, water and land [1]. Therefore, creating more
sustainable designs for buildings and neighborhoods would be beneficial for human health and
the environment [2] and could improve building quality without increasing costs [3]. The main
barrier to more environmental and sustainable buildings and neighborhoods is neither technological
nor economic issues, but rather social and psychological factors [4]. In particular, the attitudes
towards environmental aspects among decision-makers in the planning and building sector, such as
architects, landscape architects, urban planners and urban designers (here referred to as ‘urban design
professionals’), or other actors involved in the building and property sector, such as property owners,
developers and contractors, may play an important role in realizing the technological potential of a
more sustainable built environment. Urban design professionals are often presented as key actors in the
complex planning and design process [5,6]. In relation to other groups, they have a marked possibility
to influence how the built environment is planned, designed and constructed and, consequently, they
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influence the environmental impact of the built environment. Thus, it is important to study their views
regarding environmental aspects.
There are well-documented gender differences regarding environmental issues, opinions and
preferences [7–19]. However, the perspective and effect of gender have rarely been sufficiently addressed
in research dealing with energy issues [20] or urban planning. Due to the great potential of sustainable
design, there are few other contexts where these gender differences can leave such a marked effect on
the environment as among urban design professionals. For example, females attribute more importance
to environmental issues than males do [12]. Such values, which can be conceptualized as people’s
desirable, transitional goals, serve as guiding principles in people’s lives and are a point of reference in
decision-making [21]. These transitional goals are an example of an internal psychosocial determinant
of pro-environmental behavior [22]. Thus, they may underpin the way that urban design professionals
consider environmental issues in their professional decisions. Environment-related attitudes, behaviors
and personal habits are typically studied in the context of leisure time, including environmental
decisions and behavior regarding personal habits during unpaid working hours, such as the use
of electric cars, transportation behavior, energy savings in households and waste management and
recycling [22–31]. Significantly less is known about aspects that can affect pro-environmental behavior
in the context of professional work, such as environment-related attitudes and values among urban
design professionals. In this paper, pro-environmental behavior among urban design professionals
is defined as pursuing environmental planning and design, which involves consciously designing
buildings and neighborhoods in order to minimize their negative environmental impact.
The study of gender differences amongst architects and urban designers is further motivated by
the substantial male dominance in the current building and construction sector. Despite females being
the original builders in many early civilizations [32], there is a male dominance today, especially among
construction workers. For example, females comprise only 1% of the construction union members
in Sweden [33]. The male dominance in the urban and building design domain is less pronounced
and decreasing as the number of female urban design professionals, who graduate from university,
increases. Overall, the proportion of female architects is 39% among a total of 565,000 architects in
Europe [34]. However, the proportion varies between countries, ranging from 15% (Estonia) to 58%
(Greece and Latvia). In the 21st century, there has been opposing trends with a decline in the number
of females in the profession in the UK [35]. Sweden is among the countries with the highest percentage
of female architects. For example, females constitute 53% of the members of the Swedish Association
of Architects (n = 12376), which encompasses architects (48% females of 8733 in total), landscape
architects (73% females of 1853 in total) and urban planners (64% females of 807 in total) [36].
The aim of the present study was to measure environment-related attitudes among urban design
professionals and to identify potential gender differences with regard to these attitudes. In order
to achieve this, the architectural competition ‘A New City Centre for Kiruna’ [37] was used as a
case study. This architectural competition concerned the relocation of the city center of Kiruna,
a city with 18,000 inhabitants, which is situated in the arctic region of Sweden [38]. The relocation
is due to the expansion of iron mining operations, which will undermine the city. The first part of
the competition comprised an open international prequalification process where 54 teams applied.
This prequalification process did not have any stated focus on gender equality aspects regarding the
competitors. The competition program presented the present situation in Kiruna, which has a male
dominated mining industry, Luossavaara-Kiirunavaara aktiebolag (LKAB), and a female domination
in public care. Environmental concerns and energy aspects were also presented and the goal of a
‘sustainable model city’ was pushed forward. After this, the Kiruna municipality chose 10 teams
of highly renowned architectural firms to compete (Supplemental data Appendix A) out of the
54 teams that had applied. They were given the same prerequisites for designing a competition
entry: a competition program [37], maps and information, financial compensation and a four-month
time limit. This architectural competition was suitable as a case study as it comprised a sample of many
respondents working with the same design task, project, design phase and time period.
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A previous study based on other questions in the survey administered to the urban design
professionals reported on the use of environmental assessment tools and management systems in the
competition [39]. In the present study, the analysis was extended to gender differences in urban design
professionals’ self-rated views of attributed importance, feelings of responsibility and feelings of their
possibility to influence (locus of control) a range of environmental aspects in their profession.
2. Methods and Materials
2.1. Setting
The study was conducted as an observational cross-sectional survey with a questionnaire
administered to urban design professionals participating in the international architectural competition
‘A New City Centre for Kiruna’. This provided a diverse sample where all the design professionals
were working with the same project. Having numerous design professionals working with the same
project is exceptional. In typical building and/or urban planning projects, it is often one company and
fewer persons involved in the early design phase. Therefore, it was possible to develop the questions
to specifically relate to the Kiruna project. This possibility served to minimize heterogeneity related to
variations in influence, responsibility and importance of environmental aspects in different architectural
projects. Furthermore, the participants had a substantial opportunity to influence environmental issues,
since the project specifically dealt with a relatively large urban development of approximately 40 hectares
(400,000 m2 ) compared to other urban-development projects in Europe [40], including buildings and
infrastructure, and one of the goals stated in the competition program was ‘a sustainable model city’ [37].
2.2. Statistics
Descriptive data were presented as frequencies, percentages, means and standard error of the
means, while a 95% confidence interval was used. The Student t-test was used for comparisons of
continuous variables. The magnitude of group differences (independent variable) for the dependent
variables was calculated using a multivariate analysis of variance. Group differences were further
determined by analysis of variance (ANOVA). Two-sided p-values < 0.05 were considered to be
statistically significant. For statistical analyses, we used Excel 2010 (Microsoft Corporation, Redmond,
WA, USA), and SPSS version 20 (IBM, Armonk, NY, USA).
2.3. Materials
A total of 58 of the 134 competitors in the 10 invited teams in the competition responded
completely to the questionnaire (response rate of 43%). The final sample consisted of 39 males and
19 females. The mean age of the males was 39 years (±8.76), and 39 years for the females (±8.78) (t(56)
= 0.08, p = 0.936). The majority of the participants were from Sweden and other northern European
countries (Table 1) and the most common profession was architect (53%).
Table 1. Individual and external characteristics of respondents (n = 58).
Variable
Working country
Sweden
Denmark
Germany
Norway
The United Kingdom
Switzerland
Spain
The Netherlands
Other a

Males

Females

n 39

(67.2%)

n 19

(32.8%)

23
5
3
2
1
2
1
1
1

59.0%
12.8%
7.7%
5.1%
2.6%
5.1%
2.6%
2.6%
2.6%

10
3
0
1
2
0
1
1
1

52.6%
15.8%
0.0%
5.3%
10.5%
0.0%
5.3%
5.3%
5.3%
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Table 1. Cont.
Variable
Working country

Males

Females

n 39

(67.2%)

n 19

(32.8%)

22
6
3
3
5

56.4%
15.4%
7.7%
7.7%
12.8%

7
6
2
0
3

36.8%
31.6%
10.5%
0.0%
15.8%

1
1
29
4
5

2.6%
2.6%
74.4%
10.3%
12.8%

0
1
17
1
0

0.0%
5.3%
89.5%
5.3%
0.0%

14
12
2
3
1
6

35.9%
30.8%
5.1%
7.7%
2.6%
15.4%

11
2
1
1
0
4

57.9%
10.5%
5.3%
5.3%
0.0%
21.1%

4
17
13
4
1

10.3%
43.6%
33.3%
10.3%
2.6%

3
8
5
3
0

15.8%
42.1%
26.3%
15.8%
0.0%

5
10
9
4
2
0
8

12.8%
25.6%
23.1%
10.3%
5.1%
0.0%
20.5%

3
4
3
0
2
1
6

15.8%
21.1%
15.8%
0.0%
10.5%
5.3%
31.6%

7
14
16
1

17.9%
35.9%
41.0%
2.6%

4
9
6
0

21.1%
47.4%
31.6%
0.0%

9
9
6
3
3
3
2
2
1
1

23.1%
23.1%
15.4%
7.7%
7.7%
7.7%
5.1%
5.1%
2.6%
2.6%

2
1
0
2
1
1
5
2
3
1

10.5%
5.3%
0.0%
10.5%
5.3%
5.3%
26.3%
10.5%
15.8%
5.3%

Profession
Architect
Landscape Architect
Urban Planner
Engineer
Other b
Education
University 3 years
University 4 years
University ≥ 5 years
PhD
Other c
Main responsibility
Design
Leading the group
Production of drawings
Production of illustrations
Production of text
Other d
Age
20–30 years
31–40 years
41–50 years
51–60 years
61–70 years
Company size
1–4 employees
5–9 employees
10–29 employees
30–49 employees
50–100 employees
101–200 employees
201 or more employees
Number of people in your team
1–4 people
5–9 poeple
10–29 people
30–49 people
Team
1
2
3
4
5
6
7
8
9
10
a

includes Venezuela, Brazil, India, Argentina, Italy and Europe (unspecified). b includes Consultant, Planning
and development, Cultural planner, Cultural heritage expert, Economist, Municipal administrator, Social planner,
Sustainability specialist (Ecologist), Transport economist and a Lighting designer with MSc in Industrial Design.
c includes Mater in architecture, M.Sc. in Mechanical Engineering and Masters in Engineering and in Architecture.
d includes Other: Advisor to my team, Analysis and discussion, City analysis, Cultural analysis of Kiruna, Economic
analyses and text production, Energy issues, Sustainability, Environmental-/climate- and energy concepts, Design of
illustrations and text related to the lighting design, and Design and Production of drawings/blue prints and illustrations.
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2.4. The Questionnaire
The questionnaire (Supplemental data Appendix B) was constructed and validated in three pilot
tests where 6–8 professionals were used as test subjects each time. English was used in the e-mail
survey and for the cover letter, which provided information on the aim of the study, data confidentiality,
contact details to the researchers and an assurance that participation was voluntary.
The questions analyzed in this paper mainly concerned issues that could have connections to
pro-environmental behavior, such as: the possibility to influence as well as the responsibility and
importance of 18 environmental aspects. These environmental aspects were grouped into seven
environmental categories: Energy, Transport, Material, Waste, Water, Local environment and Land
Use & Ecology. The environmental aspects were chosen based on the content of the environmental
assessment tools LEED (Leadership in Energy and Environmental Design) for neighborhood
development [41], BREEAM (BRE Environmental Assessment Method) Community [42] and CASBEE
(Comprehensive Assessment System for Built Environment Efficiency) for Urban Development [43].
In addition, the ecosystem services and toxic materials were included as they are important
environmental aspects [44]. Questions regarding the knowledge and use of neighborhood and building
environmental tools and environmental management systems and ecological world views were also
included. The survey tool ‘SurveyMonkey’ [45] was used and the web questionnaire was e-mailed
(including three reminders and phone contact) to all participants between June and October 2013.
3. Results
The self-rated possibility to influence environmental aspects was systematically higher for males than
for females (Figure 1). This finding was supported by multivariate analysis of variance with the seven
possibility-to-influence estimates (i.e., the seven environmental categories) as the dependent variables and
participant gender as the independent variable (Wilks’s λ = 0.69, F(7, 49) = 3.10, p = 0.009). Item-specific
analyses revealed gender differences in participants’ self-rated estimates of the possibility to influence
transport (t(55) = 2.70, p = 0.009), energy (t(55) = 3.15, p = 0.003), land use and ecology (t(55) = 2.90, p = 0.005),
the local environment (t(55) = 2.89, p = 0.005) and water issues (t(55) = 2.17, p = 0.035), although there were
no gender differences in waste (t(55) = 1.51, p = 0.138) and material issues (t(55) = 0.60, p = 0.553).

Figure 1. Mean values for self-assessed possibility to influence a range of environmental categories.
Error bars represent the standard error of means.

Conversely, the importance assigned to all these environmental categories received higher ratings
among females than males (Figure 2), although this gender difference did not reach significance
in the context of a multivariate analysis with all seven importance estimates being assigned as the
dependent variables (Wilks’s λ = 0.91, F(7, 49) = 0.74, p = 0.636). More importantly, the gap between
participants’ self-rated importance of these issues and their belief in their possibility to influence these
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issues was larger among female participants than among male participants. This was demonstrated in
a 2(Gender: Females vs. Males) × 2(Judgmental dimension: Importance vs. Possibility to influence)
analysis of variance (ANOVA) with the overall means for the two judgmental dimensions used as the
dependent variables separately. That analysis revealed a significant effect of judgmental dimension
(F(1, 55) = 104.86, MSE = 0.29, p < 0.001, ηp 2 = 0.66) and a significant interaction between gender and
judgmental dimension (F(1, 55) = 17.12, MSE = 0.29, p < 0.001, ηp 2 = 0.24). There was no main effect of
gender on the overall means (F(1, 55) = 0.97, MSE = 0.59, p = 0.330, ηp 2 = 0.02).
To further explore the data, the responses were plotted across the two variables of key interest: the
professionals’ view of the importance of environmental aspects and their possibility to influence (Figure 3).
Four different participant groups were distinguished on the basis of the proximity of the data points.
The largest group (Group A) contained both males and females, who rated environmental impacts as
important (>3) but rated their possibility to influence these issues as rather low (2.0–3.5). Group B contained
only males, who self-rated both the importance of environmental impact and their possibility to influence
as high (>3 and >3.5 respectively). In contrast, the members of Group D, which mainly comprised females,
rated environmental impacts as important, but rated their possibility to influence as very low (≤2). Group C
was another all-male group, which considered the environmental impacts to be least important compared
to all the other participant ratings (≤3) and reported that they had rather low possibility to influence.
In general, the females’ answers were not as widely distributed as those of the males.

Figure 2. Mean values for estimated importance across a range of environmental categories. Error bars
represent the standard error of means.

Figure 3. Self-rated mean values of the importance of environmental aspects in the Kiruna project and
self-rated possibility to influence the competition proposals.
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Males and females had similar mean ratings of 3.35 (±0.73) and 3.17 (±0.64), respectively, when rating
their personal responsibility regarding the potential negative environmental impacts of the Kiruna project.
Furthermore, there were no significant differences for any of the environmental categories with regard to
personal responsibility. However, there were some systematic differences in male and female participants’
attribution of responsibility for the total environmental impact of the Kiruna city center project to different
stakeholders in that project (Figure 4). There was no statistically significant gender difference in the
context of a multivariate analysis with all stakeholder items included as dependent variables (Wilks’s
λ = 0.65, F(18, 39) = 1.167, p = 0.333), but item-specific analysis revealed that females attributed significantly
higher responsibility to “Regional authorities” (t(56) = 2.45, p = 0.017), “State government authorities”
(t(56) = 2.43, p = 0.018) and “Construction workers” (t(56) = 2.15, p = 0.036). The only stakeholders
that males ranked higher than females were “The winning competition team”, “Kiruna Inhabitants”
and “Personal responsibility”. Both males and females ranked the mining company LKAB as the one
stakeholder with the highest responsibility for environmental aspects in the Kiruna city center project.

Figure 4. Mean values for the degree of responsibility for environmental impacts in the Kiruna project
attributed by male and female participants to a range of different stakeholders. Error bars represent the
standard error of means.

4. Discussion
There were several systematic gender differences among the urban design professionals surveyed
in this study and these, individually or in combination, can influence pro-environmental behavior [22].
Specifically, males and females differed with regard to their self-rated view of (1) the possibility to
influence environmental aspects, (2) the importance of environmental aspects and (3) their own and
others’ responsibilities regarding environmental aspects.
4.1. Lower Possibility to Influence among Females
The largest gender difference was found regarding their perceived possibility to influence different
environmental aspects in the Kiruna project. There are a number of possible explanations for this gender
difference. One may be that females actually have less influence in the design process due to their age,
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role in the competing group, education, profession or a combination of these. However, the gender
difference could scarcely be explained by age, since the two gender groups were highly similar in
age. Moreover, a majority of the male and the female participants were architects. In turn, there was
a relatively large difference between males and females (30% vs. 11%) with regard to whether they
defined themselves as the “leader of the group”. This reflects the existing situation in the profession.
Leading positions are less frequently occupied by females [46]. There is a male dominance among older
architects [34], which may be connected to the male dominance in leading positions. A possible reason
for the male dominance in leading positions could be that females take a larger responsibility for family
life [46] and females tend to leave the architecture profession to a higher extent than males [47–49].
A more psychological explanation for the gender difference in perceived possibility to influence
could be that females have as much possibility to influence as males, but perceive these possibilities as
being lower. This possibility is consistent with instances of gender differences reported previously.
For example, females are typically less confident in their abilities [50] and underestimate their
knowledge [51] more than males. A study on gender aspects in Scandinavian climate policy-making
showed that even though women were represented in equal numbers as men, this did not automatically
result in women influencing the climate policy-making [52]. These authors emphasize that masculine
norms can be deeply institutionalized [52] and equal representation in planning and decision-making
processes is not a guarantee for achieving gender awareness [53].
It is possible that the feeling of low possibility to influence depends on a feeling of incompetence
with regard to how to handle and design urban environments to minimize environmental impact.
This is consistent with findings in our parallel study based on the same survey as the present study [39],
which concluded that professionals’ knowledge regarding how to handle environmental impacts
could be improved. The largest differences between males and females were found regarding the
environmental aspects of Energy, Transport and Land use & Ecology. Dymén et al. [53] proposed the
possibility for the differences in attitudes and behavior in relation to environmental aspects, such as
climate change, to be gendered. Before suggesting that the differences found in this study can be
caused by gender-dependent differences, further investigation and research is needed.
Another explanation of the gender difference in perceived possibility to influence could be that
females would like to influence environmental aspects more than they can. Essentially, females have
higher expectations of a sustainable environment than males and therefore feel that they do not have
the possibility to influence to the extent that they would like.
4.2. High-Rated Importance of Environmental Aspects
The participants’ ranking of the importance of environmental aspects provides insights into their
views on and attitudes toward environmental aspects. The results agree with other research findings
that males care less for environmental issues than females do [12,51]. In the present study, female urban
design professionals attributed more importance to environmental issues than male professionals did.
A possible explanation for the gender difference, with regard to how important they rate
environmental issues, could be that if males believe that they can influence environmental aspects
to a higher degree than females do, they are less concerned about the seriousness of environmental
aspects and underrate the importance of these environmental challenges. In general, men tend to
believe in technological solutions more often [54]. They may believe that they have the possibility and
power to decrease environmental impacts and therefore, have a more positive view on how to manage
environmental concerns.
Even if females generally view environmental issues as more important than males do, it may be
interesting to consider the fact that some of the males who reported the highest rating of possibility
to influence also reported high ratings for the importance of environmental aspects (Figure 3).
One possible interpretation of this finding, which is connected to the role in the team, is that
preferences, attitudes and valuation of different aspects may change for individuals in a leading
position. For example, in an architectural project, individuals having a leading position may give
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other issues, such as economic aspects, higher value than environmental aspects and thus, lowering
the relative importance of environmental aspects. However, the results did not support this theory,
as the participants that gave a high ranking to possibility to influence also ranked the importance
of environmental aspects rather high, while the males who rated the importance of environmental
aspects lowest did not report a high possibility to influence.
4.3. Possibility to Influence in Relation to Perceived Importance
The combination of feeling unable to influence environmental issues and feeling that
environmental issues are important is particularly interesting from a psychological viewpoint. Feelings
of being unable to reach a desirable outcome, such as the desire to reduce the environmental impact
of the built environment, can be a major source of stress [55]. The importance of this issue is further
reinforced by the fact that males also reported slightly higher personal responsibility for environmental
issues than females. Female urban design professionals seem to regard environmental impacts of the
built environment as highly important to handle, but at the same time, they do not feel that they can
influence them, which could make them feel that these environmental aspects are not within their
professional responsibilities. This could add to a build-up of stress associated with being unable to
control desirable outcomes. However, this possible connection between responsibility and possibility
to influence was not found when analyzing the data. Instead, there was an association between a high
perceived importance of environmental aspects and feeling a high degree of responsibility for the same
environmental aspects. A target for future studies is to explore the potential role for this discrepancy
in female urban design professionals’ work-related satisfaction and stress experiences.
The relationship between possibility to influence and feeling of importance among the individual
respondents identified four different groups of respondents (A–D). The majority of the respondents
(57%) were in group A and had a fairly high rating of importance and a medium rating of influence.
Members of this group were concerned about environmental impacts, although they rated their
possibility to influence as medium and they subsequently might rely on others to take the lead in
dealing with environmental aspects. If the individuals in this group perceived a larger possibility to
influence, it might increase their pro-environmental behavior, as they already rate the importance of
environmental aspects as being high. On the other hand, giving them a larger possibility to influence
by becoming a leader could change their view on the importance of environmental aspects in relation
to other aspects. They might then drop to group C instead, with a possible negative influence on
pro-environmental behavior.
The members of group D were mainly females, who rated the importance of environmental
aspects high, but their possibility to influence low. A high feeling of importance and low possibility to
influence (low locus of control) can result in people giving up on doing something about environmental
problems. This situation could arguably lead to a greater prevalence of frustration among female urban
design professionals, arising from the inconsistency between the importance of an environmental
aspect and their inability to do something about it. This is further reinforced by the finding that females
felt almost as much personal responsibility for environmental aspects as male participants did. The
rating of their possibility to influence could be expected to have an association with the feeling of
responsibility. Essentially, if the individual perceives that they have no possibility to influence, their
responsibility could be influenced, but the results did not show any clear connection between the
possibility to influence and individual responsibility.
The two groups consisted solely of males (group B and C). Group B was comprised of males,
who expressed a high possibility to influence and placed high importance on environmental aspects.
According to theories on pro-environmental behavior [22], these individuals are those who will
probably work the most with pro-environmental actions when designing urban environments.
They feel that the subject is important and they believe that they have the possibility to do something
about it.
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It was only males who rated low importance and low possibility to influence (group C).
The members of this group are those least likely to work with environmental aspects and with
pro-environmental behavior, as they do not feel that they have the possibility to influence or believe
that environmental issues are important. These males must have rated several environmental aspects
as “slightly important”, which is a rather low rating compared to the majority of respondents’ ratings
and shows a low interest in environmental issues. This group of males probably lowered the total
mean score for males regarding the perceived importance of environmental impacts. Thus, the males
had a wider distribution of rated importance of environmental aspects than females.
It was also noted that the males diverged more in their views, while female participants’ views
were more clustered together. The large variation among respondents also indicated that perceived
high importance is not automatically connected to a high feeling of possibility to influence.
4.4. Participants and Other Stakeholders’ Responsibility
Interestingly, the overall rating of responsibility was rather high and there were no significant
gender differences regarding the reported responsibility for different environmental aspects. Despite
the challenge in planning, design, construction and management of urban environments with many
different actors, stakeholders and interests involved, the urban design professionals considered
themselves as having a rather large responsibility. There were some gender differences with regard
to the allocation of responsibility to different stakeholders. Females attributed a higher degree of
environmental responsibility to regional and state government authorities, construction workers,
non-governmental organizations and people involved in financing the project. This may reflect the
fact that the female urban design professionals felt less personally responsible for these same issues
and felt that they had a lower possibility to influence.
4.5. Impact on Pro-Environmental Behavior, Urban Planning and the Environment
Possibility to influence, feeling of importance and responsibility are internal factors that are
linked to pro-environmental behavior [56,57]. Therefore, gender differences found among these
internal factors may lead to gender differences in pro-environmental behavior when designing urban
environments that ultimately affect the built environment and its environmental impact. When these
differences in internal factors vary depending on the environmental category, they may cause females
and males to act differently when considering different environmental aspects in the planning and
design processes. As a consequence, the outcome of the planning and design process, which is the
planned urban environment, could be influenced and directed in different directions depending on
the gender of the urban design professionals involved in the process. Thus, equality and equity in
professional situations is an important aspect to consider in environmental, decision and gender
studies. Dymén et al. discussed about gender-dependent differences in citizens’ attitudes and behavior
in relation to environment [53]. Therefore, involving both men and women in urban design processes
is of importance. According to Manusdottir and Kronsell [52], an equal distribution of representations
can still result in changes to masculine norms, which can be institutionalized when it comes to climate
policy. It could also possibly be relevant for urban planning decision-making. Other studies have
identified equality and equity issues among urban design professionals in general and architects in
particular [58,59] or have focused on the gender issues in urban planning from other perspectives,
such as how the urban environment is planned and designed and to whom the physical environment
is adapted [60] or the way female architects are portrayed [61]. The present study highlights gender
differences for internal factors, which may influence the process and pro-environmental behavior.
4.6. Perspectives of the Study
Important gender differences were found and the possible reasons behind the differences were
discussed. Larger surveys are welcomed in order to study pro-environmental aspects in detail and to
confirm the findings to address external validity. However, finding a larger number of participants
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working at the same time with the same architectural project with a similarly large environmental
impact as the Kiruna project is difficult as this was an extremely large project as it involved moving a
whole city center. There is also a need to evaluate whether these viewpoints are desirable or should be
altered. If gender differences can have negative and/or positive consequences on the environment, they
should be considered. According to pro-environmental behavior theories, high rated locus of control,
perceived importance and responsibility are vital to increase the predisposition to pro-environmental
behavior. A future consideration when working with building and urban design should be to ensure
that the distribution of males and females in design processes is more equal. The issues of equality
among males and females in professional life [62], gender-focused and gender-aware planning and
design [63,64] and the gender perspective on processes and products of built environment [65,66]
have been raised by others from a gender perspective, but not from an environmental perspective
as in this study. This study demonstrated gender differences among urban design professionals
that might influence pro-environmental behavior and thus, environmental design. Further studies
are needed to determine whether the differences in individual factors regarding their possibility to
influence, importance and responsibility can influence pro-environmental behavior as a cause–effect
relationship. As both importance and responsibility in general were rated to be rather high among
the urban design professionals surveyed in the present study, these two internal indicators cannot be
increased much more and thus, cannot affect architects’ environmental design much more. Instead,
the feeling of their possibility to influence can be of higher importance. The reasons behind the gender
differences for different environmental aspects also need to be further investigated. Male and female
opinions, values or knowledge regarding different environmental aspects may vary and the reasons
behind these differences need to be investigated. The results presented in this study call for increased
gender awareness in the planning, design and building processes, in education and regulation and
in environmental studies. Altering the situation by having workplace reforms in architectural firms
to bring about full gender equality may be overly hopeful [59], although it may be easier in the
urban planning situation, but other future methods probably need to be investigated. Furthermore,
this study highlighted the importance of having female participants in research studies to increase
generalizability and avoid gender bias.
It is claimed that the architectural profession is under-theorized from a gender perspective, despite
its high profile and large influence [67]. This study showed that the urban design professionals display
gender differences that are interesting from both a behavioral and an environmental perspective.
5. Conclusions
Varying degrees of gender differences regarding possibility to influence, perceived importance
and feeling of responsibility were detected among urban design professionals for a number of
environmental categories in this study linked to the architectural competition ‘A New City Centre
for Kiruna’. The largest differences concerned their possibility to influence, to which the participants,
especially females, gave rather low ratings. This implies that to increase environmental design in urban
planning and design projects, professionals need to increase their actual and perceived possibility to
influence environmental aspects, especially among females. Moreover, the gap between participants’
self-rated importance of these issues and their belief in their possibility to influence such issues varied
and was larger among female urban design professionals than among males. A large gap between
feeling of importance and perceived possibility to influence environmental aspects can potentially
cause frustration. Overall, the ranking of responsibility was rather high among both males and
females, even when their possibility to influence is rather low. However, other stakeholders were
also considered to have high responsibility for the environmental impact of the project and females
rated the responsibility of authorities higher in particular. These gender differences regarding internal
factors may influence pro-environmental behavior in the planning and design process. Therefore, it is
important to highlight and further study gender differences from both an architectural and urban
design perspective and an environmental perspective.
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