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Abstract

Abstract
To be able to meet national sustainability ambitions and climate agreements, more
young people have to be attracted to pursue a career in the engineering sector. The
aim of this research was to investigate the role of sustainability in career choices
made by pupils and students in this sector. Semi structured interviews were
conducted with pupils and engineering students, as well as career experts. While the
interviews indicated that sustainability is often not considered as a decisive factor in
study choice and job choice, further analysis revealed that sustainability may
indirectly influence these choices through the mediating effects of ‘interest’ and
‘values’. Consistent with the ‘conscience gap’ theory, pupils showed less interest in
sustainability than students. The term ‘sustainability’ may be too abstract for them,
and should therefore be taken into a broader perspective. In regard to values, it was
found that goal oriented pupils and students are more likely to be attracted to
sustainability than people who are focussed on their daily activities. These findings
might help educational institutes and employers to attract potential engineers by
effectively communicating their sustainability strategy.
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Executive summary

Executive summary
Recently, the Dutch government has published the ‘Energy Agreement for
Sustainable Growth’, which outlines the ambitions to decrease energy use and
increase the use of sustainable energy sources. To realise these ambitions, more
young people have to be attracted to pursue a career in the sustainable engineering
sector. Paradoxically, it might be sustainability itself that could make such jobs more
attractive. The research aim of this master thesis was to investigate the role of
sustainability in career choices made by pupils and students in the engineering
sector.
To this end, a case study was performed on the HAN University of Applied Sciences
and engineering company QING. To study these case studies, semi-structured
interviews were conducted with pupils and engineering students, as well as career
experts. The data collected with the interviews was complemented with a literature
study.
While the interviews indicated that sustainability is often not considered as a
decisive factor in study choice and job choice, further analysis revealed that
sustainability may indirectly influence these choices through the mediating effects of
‘interest’ and ‘values’. While interest was found to be the most important factor in
study choice, pupils showed less interest in sustainability than students, which is
consistent with the ‘conscience gap’ theory. In regard to values, it was found that
goal oriented pupils and students are more likely to be attracted to sustainability
than people who are focussed on their daily activities.
These findings were used to recommend the HAN and QING on how to best
communicate their sustainability strategy to potential students and employees. Both
organisations are discouraged to use of the term ‘sustainability’. Rather, they are
advised to use a broader perspective of the concept, and give specific examples on
how the organization is implementing sustainability. It is also advised to use the
‘goal orientation’ value of people considering sustainability in communication
strategies.
A practical implication for the HAN, based on these recommendations, could be to
open presentations at information activities with the question ‘where do you see
yourself in ten years’. The focus points sustainable energy, health technology and
smart industry could be used to show pupils what can be achieved in ten years if
they choose an engineering career at the HAN. Practical implications for QING could
be to show potential employees how they can make an impact when working at
QING and to link personal development to the concept of sustainability. However,
QING is advised to first determine what kind of engineers they want to attract,
based on the Beta Mentality model of YoungWorks.
7
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1. Introduction
1.1 Climate agreements
On the first of August 2018, this year’s Overshoot Day, the day we have used as much
resources and nutritional values as the earth can supply us with in one year, has taken
place. Never before has this day been as early in the year as this year. However, the
proposition that the earth’s resources are finite is not new, and has been suggested for
the first time in 1972, in the limits to growth report (Meadows et al. 1972). Besides
the record of this year’s Overshoot day, earth is facing extreme heatwaves and wildfires
this summer. A phenomenon that has been declared by Prof Mann, one of world’s
leading climate scientists, as the face of climate change. Prof Rowan Sutton at the
University of Reading agrees that the link is as clear, as he states: “No one should be
in the slightest surprised that we are seeing very serious heatwaves and associated
impacts in many parts of the world’ (Carrington, 2018).
To address these problems, international agreements have been made, such as the Paris
agreement between 194 states. Each of these states has to implement the agreed upon
regulation into its own national policy. To this end, the Dutch government has
established the ‘Energy Agreement for Sustainable Growth’, which states the
ambitions to decrease energy use and increase the use of sustainable energy sources
(Raad, 2013). Additionally, the Energy Agreement states that 15.000 full time jobs
will be created in the installation and construction sectors, and in the longer term in
the renewable energy sector. More recently, the Climate Agreement has been
presented, also known as ‘The Dutch contribution to Paris’ (SER, 2018b). In this
agreement, the ambitions of the Energy Agreement for Sustainable Growth have been
tightened, as the goal is to transition to an energy system that does not produce any
CO2. Besides changes in the energy sector, the agreement proposes high ambitions for
the construction sector, industry, agriculture and mobility.

1.2. Sustainable engineering careers
These agreements will have severe consequences for the labour market (SER, 2018a),
and tens of thousands of extra people will be needed in these sectors (SER, 2018b).
Especially the construction and installation markets will be labour intensive, but also
the demand for people in the industry will increase, leading to shortages of process
technologists and engineers (SER, 2018a). To be able to meet the ambitions set up by
the Energy Agreement for Sustainable Growth and the Climate Agreement, more
young people have to be attracted to pursue a career in the sustainable engineering
sector, a sector in which projects maximise positive contribution to the well-being of
individuals and simultaneously preserve the sound functioning of ecosystems and social
systems (Maydl, 2014).

8
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Paradoxically, it might be sustainability itself that could make such jobs more
attractive, as it has been suggested by several authors that sustainability increases the
attractiveness of an organization (Hanson-Ramussen et al. 2014; Magbool et al. 2016;
Presley et al. 2018). Presley et al. found that sustainability as a single concept and
each sustainability factor individually influenced the attractiveness of a company to
potential employees. Additionally, Magbool et al. found that job applicants have a
higher intention to join and willingness to accept a job offer from organizations with
more sustainable business practices. Hanson-Rasmussen et al. acknowledge this, but
add the prerequisite that individuals need to place high importance on multiple
environmentally sustainable practices and a high degree of accountability on businesses
to be environmentally sustainable. However, it remains unclear whether engineers meet
these conditions, as no sector-specific research has been conducted on this subject yet.

1.3. Sustainable engineering studies
In addition to placing high importance on sustainability, engineers applying for
sustainable engineering jobs need to possess specific skills needed to solve problems
related to sustainability. In addition to the competencies of solving problems and
producing and innovating technology, they need to master ‘interdisciplinary skills of
cooperation, communication, project management and life-long learning abilities in
diverse social, cultural, and globalised settings’ (Lehmann et al. 2008). To allow
students to develop these skills, education institutions are increasingly implementing
sustainability into their existing engineering programs or setting up separate
sustainable engineering programs. An increase in sustainable engineering jobs would
require a higher influx of students from such engineering studies.
Similar to the hypothesised effect of sustainability on the attractiveness of engineering
jobs, sustainability could also increase the attractiveness of sustainable engineering
studies. This effect has only been studied by Klotz et al. (2014), who investigated the
outcome expectations for choosing an engineering study in relation to the interest in
sustainability components. Their results indicated that students likely to major in
engineering are more interested in addressing energy, climate change, environmental
degradation, water supply, terrorism and war, and opportunities for future generations.
On the other hand, they are less likely than other students to indicate an interest in
addressing disease, poverty and distribution of resources, and opportunities for women
and minorities. The main limitation of the study of Klotz et al. is that they only discuss
the importance of ‘interest’ in study choice, while in fact many factors have to be taken
into account. Furthermore, Klotz et al. only investigated to which extent students
were interested in sustainability topics, while it remains unclear how this compares to
interests in non-sustainability topics, and how important these interests are when
deciding on a study.

9
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1.4. Scope of this thesis
This study aims to further investigate the hypotheses that sustainability increases the
attractiveness of both engineering studies and engineering jobs. The research question
states:
What is the role of sustainability in engineering career choices made by pupils
and students?
For study choice, it is investigated whether the inclusion of sustainability into the
education program increases the attractiveness of the education institution for
potential engineering students. For job choice, it is investigated whether the
implementation of sustainability into the activities of an organization increases the
attractiveness of an engineering company. This has resulted in the first sub-question:
[1] Do pupils/students consider sustainability in their choice for a study/job in the
engineering sector?
Study choice and job choice are complex choices that require the consideration of many
personal factors, some of which may be indirectly related to sustainability. In this
work, the factors ‘interest’ and ‘values’ will be investigated further. The first factor,
‘interest’, has been suggested to be one the most important factors in both study choice
and job choice (Astin 1993; Kim et al. 2002; Malgwi et al. 20005; Porter & Umbach,
2006; Strasser et al. 2002). This factor may thus act as a mediator between the role of
sustainability and the attractiveness of an education institution or employer. The
second sub-question is therefore:
[2] How does the mediating variable ‘interest’ influence the role of sustainability in
engineering career choices made by pupils and students?
The second factor, ‘values’, is proposed based on person-organization fit theory, which
suggests that in both study choice and job choice, people congruence their values with
the values of an organization (Ashforth and Mael, 1989; Edwards, 2005; Hall, 1971).
The third sub-question is therefore:
[3] How does the mediating variable ‘values’ influence the role of sustainability in
engineering career choices made by pupils and students?
These research questions are investigated in a case study research involving the HAN
University of Applied Sciences and engineering company QING. The HAN is an applied
university located in Arnhem and Nijmegen with a wide variety of education programs.
At the HAN, the implementation of sustainability is becoming increasingly important.
This implementation is based upon the pillars; Health, Smart Region and Energy and
Environment. These pillars not only been constructed on university level, but also
translated to faculty level. For the engineering faculty, this has resulted in a focus on
smart industry, health technology and sustainable energy (Erik Folgering, personal
10
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communication, 10-04-2018). The HAN believes that the implementation of these focus
points will increase the attractiveness for potential students.
QING is an engineering company located at industrial park Kleefse Waard, with the
ambition to implement sustainability into their corporate system. This implementation
includes changes to their organizational structure, as they want to create a
decentralized and safe environment for their employees, as well as changes in the nature
of consultancy, as many of their latest projects involve sustainable energy sources, such
as solar panels. QING believes that this implementation of sustainability will increase
their attractiveness for potential employees.
In this research, semi structured interviews are conducted with pupil and students. To
study the role of sustainability in study choice, eight pupils are interviewed from 4
HAVO classes of two technasium schools. Both schools are within a radius of 50
kilometres from the HAN, which the HAN indicated to be their focus area. For QING,
students of the engineering department at the HAN are interviewed, as these are seen
as potential employees. Besides the interviews with potential students and employees,
expert interviews are conducted with study choice and career coaches, recruiters, the
founder of a sustainable education program and a senior partner of Young Works,
which is an organization that is specialized in communication with young people.
Additionally, a literature study is carried out. Based on the results of the research, the
HAN and QING are advised on how to best communicate sustainability to potential
pupils and employees. This leads to the final sub-question:
[4] How could the role of sustainability in career choices made by pupils and
students be enhanced to increase the attractiveness of engineering programs at
the HAN and a career at engineering company QING?

1.5. Outline of this thesis
Chapter 2 will provide a theoretical framework for this research, discussing various
theories regarding study choice and job choice, and the role of sustainability herein.
Chapter 3 will describe the details research methods and explain conceptual
frameworks, research philosophy, strategy and design, and data collection and
analysis. In chapter 4, the findings resulting from the interviews will be analyzed and
interpreted together with insights from literature. Chapter 5 will present the
conclusion, in which answers to the research question and sub-questions will be
discussed, leading to an advice for the HAN and QING in chapter 6. The study will
conclude with the discussion in chapter 7, in which the limitations of the research
and recommendations for future research will be discussed.
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2. Theoretical Framework
2.1 Introduction
To be able to meet the ambitions set up by the Energy Agreement for Sustainable
Growth and the Climate Agreement and Paris agreement, more young people have to
be attracted to pursue a career in the sustainable engineering sector. As has been
argued in the introduction, sustainability could provide an opportunity to attract these
people. In this paragraph, it will be discussed more elaborately how sustainability could
provide this opportunity. First, the two most important choices in the direction of a
sustainable engineering career will be discussed: study choice and job choice. Next, the
influence of sustainability on these choices will be explained, based on signalling theory,
social identity theory and person-organization fit theory.

2.2 Process of study choice
The process of college choice has been framed from a sociological, psychological and
economic perspective. The sociological perspective considers college choice as part of
the status attainment process, emphasizing on individual background factors
influencing the decision (Bergeson, 2009). The psychological perspective discusses how
students’ perceptions of the climate of an institution (student-institution fit) impacts
their choice of college (Paulsen 1990). Lastly, the economic perspective focusses on
college choice as an investment decision (Paulsen, 1990). According to this perspective,
students weigh of the benefits of a particular institution against the cost of attendance.
Within these different perspectives, numerous models have been developed for
understanding the college choice process. Of these models, the model of Hossler and
Gallagher (1987) is one of the most widely cited and often adopted as the dominant
framework. In this framework, the complex study choice process is explained in a threestage model. By undergoing each stage of the college choice process, a predisposition
to attend college is developed, a search for information about college is conducted and
a choice leading to enrolling in an institution is made. However, Iloh (2018) criticizes
the model because he believes it is only applicable to the ‘traditional’ student image
of students who immediately enrol in a college after high school and will only attend
one college. According to Iloh this group of students is declining, while another group,
the ‘post-traditional student’, is on the rise. Post-traditional students are students who
will not always enrol in college directly after high school and are likely to attend more
than one college before getting a degree. To account for this group, Iloh proposes a
new model (shown in figure 2.1) in which the complex ecosystems and trajectories of
the current college student and landscape are taken into account. This has been taken
into account by differentiating three interrelated contexts, information’, ‘time’ and
‘opportunity’, which are not sequential. Within the first context, ‘information’, a
differentiation has been made between access to information, the quality of
information and the source of information. It is suggested that students with multiple
12
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reliable sources of information are more likely to be able to make informed decisions.
By adding the context ‘time’, Iloh tries to draw attention to the social, educational
and historical events that may have led to a particular college decision or path. Hereby
a differentiation has been made between micro-time (occurring during some specific
activity or interaction), meso-time (activities that occur with the same consistency)
and macro-time (historical context and timing of certain events). The last context,
‘opportunity’, has been included to differentiate between someone’s perceived
opportunity and real opportunity regarding higher education. The difference between
perceived and real opportunity is influenced by the aspects of one’s identity, life
experiences, as well as their familial, educational, spatial, financial, political,
technological, and community context.

Figure 2.1: The Iloh model of college-going decisions and trajectories (Iloh, 2018)

Stephenson (2016) used a consumer decision model to understand the college choice
selection process. He found that pupils on average have only a few schools they
consider. These schools do not have to possess similar characteristics. However, what
has been found to be important for many respondents is the attendance of family and
friends at the considered schools. Besides providing insight into the consideration of
schools by pupils, Stephenson also gave insight into the reasons for selecting these
schools. The reasons considered important by the pupils included major, price, visits,
perceptions of relevant others, size, and location, as well as campus environmental
factors. Of these factors, the availability of a preferred major was found to be most
important, as Stephenson stated that ‘when asked what drew participants to the
institution, many answered with simply their chosen major’. Price was an important
factor for the respondents in the study of Stephenson. However, the study was
conducted in the USA, where prices differ significantly between institutions, which is
generally not the case in the Netherlands. The aspect ‘visits’ seemed to have a positive
effect on the attractiveness of the institutions, since a welcoming presence encouraged
a sense of belonging, which has also been acknowledged by Anctil (2008). The
perceptions of relevant others reinforced their choice when positive, while negative
perceptions made the students concerned that the reputation of the institution was
13
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one that they did perhaps did not agree with. Size and location were both often
referenced by the participants of the study. However, it differed per student whether
this relation was positive or negative. Some students preferred a small school, while
others preferred a large school. Accordingly, some students wanted to stay close to
home, while others saw college choice as an opportunity to get as far away from home
as possible. The findings regarding environmental factors suggest that an aesthetic
campus with good facilities attracts the students, since a welcoming feel of the campus
encouraged a feeling of comfort, which has also been acknowledged by Price et al.
(2003). Since major has been argued by Stephenson to be most decisive, this factor
will be discussed more in-depth.
2.2.1 Major choice
While the availability of an attractive major is seen as an important factor when
deciding on an education institution, major choice is not an autonomous choice. It is
influenced by different aspects, of which personality is suggested to be the most
important. The importance of this aspect has for example been discussed by Astin
(1993), who argued that personality characteristics are good predictors of major choice.
This can be explained by the theory of Holland (1966; 1985), who argued that human
behaviour is a result of the interaction between individuals and their environment.
This theory has been applied to study choice by Smart, Feldman, and Ethington
(2000), who suggested that students ‘choose academic environment compatible with
their personality types’, which in turn results in ‘academic environments rewarding
patters of student abilities and interests’. These compatible environments are chosen
based on activities, interests and competencies (Holland, 1966; 1985), which has also
been acknowledged by Porter & Umbach (2006). The importance of interest has also
been acknowledged as decisive by other authors (Kim et al. 2002; Malgwi et al., 2005;
Strasser et al. 2002), and will therefore be discussed more in-depth.
2.2.2. Interest
Traditional interpretations of the concept ‘interest’ have often described it as a
personal characteristic or trait that develops until it becomes stable over time
(Savickas & Spokane, 1999). Such an interpretation of interest has for example been
formulated by Todt et al. (1998), who discussed the development of interests
throughout a lifetime. During the first stage, which is early childhood, universal
interests dominate. Consequently, interests are almost identical for all children at a
particular level of development. The second state, which occurs around the age of four,
relates to awareness of one’s gender and establishing an appropriate gender role. During
the third stage, which begins at 11-13 years old, children start becoming more conscious
of the social structure of society and place themselves and their families in this
structure. The identification of a subgroup herein is crucial. In the fourth and last
stage, young people ask themselves which specific interests characterize them as a
person, which leads to the creation of the ‘self’.
14
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Krapp (2007) has taken a totally different approach and describes ‘interest’ based on
educational-psychological theories and research, which considers ‘interest’ as a ‘content
specific motivational variable that has an important influence on learning and the
direction of human development’. Krapp argues that the ‘interest construct’ can be
characterised by a series of theoretically derived features. One of these features is
content specific, meaning that it refers to ‘concrete things, a subject-matter, an abstract
idea, or any other content of the cognitively represented life-space’. Additionally,
cognitive aspects, emotional or feeling-related characteristics, the value component,
and the intrinsic quality of interest-based activities have to be accounted for. The
cognitive aspect indicates that the knowledge base of an interest will develop over
time. A person who is interested in a certain subject area is assumed not to be content
with his or her current level of knowledge or abilities in that interest area, and will try
to acquire new information. With respect to emotional characteristics, feelings of
enjoyment, involvement, and stimulation and tension to gain an optimal level of
arousal are the most typical aspects. Value-related characteristics indicate that the
object of interest is compatible with the person's’ attitudes, expectations, values and
other aspects of the person’s self-esteem. The last and most obvious feature of interest
is intrinsic quality, meaning that there is no gap between what a person has to do in
a specific situation and what the person likes to do.
Krapp divides the process of forming an interest into three stages; 1) first occurrence
of situational interest, triggered by the environment 2) stabilized situational interest,
when an interest is developed independent of an external motivation and 3) individual
interest, which becomes part of one’s identity. These stages are shown in figure 2.2. In
the first stage, the ‘triggered situational interest’ is closely related to curiosity.
However, it is not until the second stage that a more motivational state occurs, which
is necessary for effective learning. When the ‘interest’ develops into the third stage, it
becomes a rather stable enduring interest, meaning that the person has identified with
the goals, actions and topics related to this interest. Mitchell (1993) argues that the
step from ‘catching’ (stage 1) to ‘holding’ (stage 2), occurs relatively frequently, when
learning conditions make the content meaningful for the students, according to their
goals and longer lasting motives and values. Although this step occurs relatively
frequently with the right conditions, it is the last step, towards an individual interest,
that is hard to accomplish. The question remains, however, why a person identifies
him- or herself with specific object of interest. According to Krapp, two determining
factors have to be taken into account when answering this question. The first factor
relates to ‘cognitively represented factors, especially with respect to personal values
and goal. The second factor is feeling-related and entails the experiences one has had
during actions connected to the object-area of an interest. Krapp argues that both
steps of interest development will only occur if both factors are experienced together
in a positive way.

15
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Figure 2.2 Three qualitative different levels and two ontogenetic ‘steps’ of interests development (Krapp, 2007).

2.2.3. Conclusion
In this paragraph, the aspects influencing the attractiveness of an education institution
have been discussed. When pupils have to choose for an education institution, they
weigh off several aspects such as major, price, visits, perceptions of relevant others,
size, and locations, as well as campus environmental factors. Major choice has been
discussed more in depth, since this is generally seen as the most important personal
factor influencing major choice. In the next paragraph, the factors important for job
choice will be discussed.

2.3 Process of job choice
As discussed in the introduction, new jobs need to be created in the installation and
construction sector to achieve national sustainability goals, leading to an increased
demand of process technologists and engineers (SER, 2018). Companies therefore face
the challenge of attracting, retaining and developing talent (Bordeau & Ramstad,
2005), and have to take an active approach to attract employees. A technique
commonly used to do so is employer branding. Employer branding is concerned with
building an image in the minds of the potential labour market that the company, above
all others, is ‘a great place to work’ (Ewing et al. 2002). To be able to build up such
an image, engineering companies need to know which factors potential employees
consider when choosing for a job. Only by knowing these factors, engineering
companies know how to profile themselves to be attractive. Therefore, the different
factors considered by employees will be discussed in this section.
Pingle & Sodhi (2011) investigated the importance of eleven factors in the process of
job choice, and found that potential employees mostly value economic factors
(attractive compensation packages), interest/fun (challenging and interesting work),
relationship (with colleagues) and learning/development. The other factors, ranked
16
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from most important to least important, include: application value, global
opportunities, recognition, CSR, Altruistic value, location advantage and existing
personal contacts. Leekha Chhabra & Shama (2014) acknowledge the importance of
compensation, but argue that the most preferred organizational attributes are
organizational culture and brand image. The acknowledgement of the importance of
brand image by Leekha Chhabra & Shama is in line with the studies of Gatewood,
Gowan, & Lautenschlager, (1993) and Turban and Greening, (1997), and is determined
by factors such as familiarity with the organization, organizational characteristics, and
job characteristics. Lievens & Hgihhouse (2003) confirm the importance of job and
organizational attributes in explaining organizational attractiveness, but extend these
studies by highlighting the impact of the meanings (in terms of inferred persondescriptive traits) that potential applicants associate with organizations. People have
a need to ensure a positive self-regard in connection with their identity (Edwards,
2009). This process of comparing people’s own values with the values of the company
is called value congruence (Ashforth and Mael, 1989; Edwards, 2005; Hall, 1971). The
control variables that have been used in value congruence include age, values, gender,
work experience, education level, job offers extended and organizational effectiveness
(Judge & Bretz, 1992; Pingle & Sodhi, 2001).
To conclude, prior research suggests that important factors during job choice include
compensation (attractive compensation packages), interest, relationships with
colleagues, learning/development, organizational culture, brand image and value
congruence. None of the discussed studies include sustainability as an important
factor. In fact, Pingle & Sodhi (2011) argue that sustainability is not considered
important by job seekers.

2.4 Sustainability
As this thesis aims to gain a deeper understanding of the role of sustainability in career
choices, it is important to discuss the broad meaning of the term ‘sustainability’.
Confusion about the breadth and depth of the term ‘sustainability’ has existed over
the years. When the term was introduced in the Limits to Growth report of 1972, it
related almost exclusively to not exceeding the capacities of the earth (Wilson &
Roberts, 2015). In this report, which was initiated at the UN World Conference of the
Environment in Stockholm, the depletion of earth’s natural resources was denounced.
It was suggested that there might not be enough resources remaining to allow the
developing world to industrialize (Meadows et al. 1972). This encouraged a wave of
international environmental activity, focussing on local, acute and relatively reversible
forms of pollution (Bodansky, 2001). This focus was expanded to longer-term,
irreversible, global threats with the discovery of the stratospheric ‘ozone hole’ and the
publication of the Brundtland Commission report ‘Our common future’ in 1987
(Brundtland et al. 1987).
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The influence of human actions as driver for global environmental change, known as
climate change, had also been discovered by scientists at that time. However, it was
not until the 1990s that this emerged as a political issue (Bodansky, 2001), since in
addition to the scientific research, other factors were needed. These factors included 1)
a group of environmentally oriented Western scientists working to promote the climate
change issue, 2) the pressing issue of the ozone layer which had gotten a lot of
attention, and 3) the North American heat wave and drought of the summer of 1988
(Bodansky, 2001). Climate change is mainly induced by emissions associated with
energy use, but land use changes and urbanization are also important on local and
regional scales (Karl & Trenberth, 2003). Although the rates of effects are considerably
uncertain, it has become clear that these changes will result in ‘extremes of temperature
and participation, decreases in seasonal and perennial snow and ice extent and sea
level rise’ (Karl & Trenberth, 2003).
A well-known framework expressing the concerns relating to the effects of human
activity on the capacity of the earth is the planetary boundaries framework of
Röckstrom (2009). In this framework, a safe operating space for humanity is defined
in which humans can develop and thrive, based on the intrinsic biophysical processes
that regulate the stability of the Earth system. This is done by proposing boundaries
for anthropogenic perturbation of critical Earth-system processes. By respecting these
boundaries, the risk that anthropogenic activities will drive the earth system to a much
less hospitable state will be reduced. In the original framework, nine different processes
have been identified (Rockström et al. 2009). These processes are shown in figure 2.3.

Figure 2.3: planetary boundaries (Rockström et al. 2009).
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In addition to the consequences of human activities on the earth’s capacities,
sustainability has been associated with socio-political concerns about human
development. In 1987, the Brundtland report was published, which first introduced the
concept of sustainable development (Brundtland et al., 1987). The concept was later
defined by Keeble (1988) as ‘development which meets the needs of the present without
compromising the ability of future generations to meet their own needs’. However, this
definition has been criticized for being too vague (Gibson, 1991). Besides this critique,
it was also contested based on the motivation that the global economic product would
have to increase 5-10 fold to achieve sustainable development (Robinson,2004).
Although the concept of sustainable development was criticized by Gibson (1991), an
extensive body of literature has been developed about the concept. This motivated
Dobson (1996) to make the literature more approachable for people, by classifying it
into two forms: the ‘definitional’ form and the ‘discursive form’. The definitional form
is self-explanatory: commentators attempt to sum up what either environmental
sustainability or sustainable development entail by encapsulating their meaning in a
definition. The problem with this approach, according to Dobson, is that each
definition is necessarily contested and contestable. Also, because of the large amount
of definitions available, people are often confused. The other approach is the discursive
strategy, which describes the evolution of terms such as sustainability and sustainable
development. This gives a more complete view than a single definition. However, as
soon as the discursive account is given, it is out of date (Dobson, 1996).
When Dobson published his literature review, the Brundlandt report had only been
published for nine years. Since then, definitional and discursive forms have been
complemented by many other forms and models of sustainable development and
sustainability. One well-known model is the triple bottom line theory, which was
developed in 1994. The triple bottom line theory is based on three P’s: people, planet,
profit (Stopper et al. 2016). The development of the model was an answer to the
Brundtland report, since the authors felt that social and economic dimensions would
have to be addressed in a more integrated way if real environmental progress was to
be made (Elkington, 2013). The model encourages corporations not to just add
economic value, but to also add environmental as well as social value. While the
concept was developed in 1994, it really gained popularity in 1999, as can be seen in
figure 2.4.
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Figure 2.4: The triple bottom gaining popularity. (Elkington, 2013)

Another model accounting for the social-political aspect of sustainable development is
the Doughnut Economy model of Raworth (2017). This model is based upon the
planetary boundaries model of Rockström, but supplements the nine ecological
boundaries, with 11 socio-political boundaries. In collaboration with Oxfam, Raworth
developed the model and conceived the parameters for a sustainably operating
economy. Raworth argues that only an economy that is positioned within this safe
operating space will ensure actual sustainability. The safe operating space shown by a
green area in figure 2.6. This area is bounded within the safe operating space of the
planetary boundaries on the outside, as well as the socio-political boundaries on the
inside of the green circle.

Figure 2.5: The doughnut economy (Kate Raworth, 2017)
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The relations and inter-dependencies of the economic, environmental and social
dimensions of sustainability have also been recognised by companies (Lozano, 2012).
From the 1970s until the late 1990s, company strategies mainly concerned end of the
pipe treatments. After this period, whole system approaches and more holistic
approaches gained popularity. Lozano studied sixteen initiatives to implement
sustainability on a corporate level. Of these initiatives, Corporate Social Responsibility
(CSR) can be considered as one of the first to contribute to sustainability. The term
has been used in more than 80 000 scientific articles (Lozano, 2012).
Many definitions of CSR have appeared, but the main points include, ‘stakeholder
engagement and participation; product impact; health and safety; dealing with
corruption’ human rights and freedom of association; communication; reporting;
disclosure, and transparency and environmental protection and management of
resources’ (Lozano, 2012). Although CSR has the potential to contribute to
sustainability, it has been defined many times in various different ways. In many cases
it has been equated to philanthropy, or perceived as only referring to the social
dimension. The term has therefore become confusing and sometimes contradictory,
which should be taken into account when discussing the subject.
To conclude, the concept of sustainability can be interpreted in many different ways.
This diversity in the definition and conceptualization of sustainability and sustainable
development has made it difficult for many educators, researchers, and organizations
to approach specific problems, such as its relation to the attractiveness of an
organization, which will be discussed further in the next paragraph.

2.5 Using sustainability to increase attractiveness
In this paragraph, the influence of sustainability on organizational attractiveness will
be explained based on signalling theory, social identity theory and person-organization
fit theory. It should be noted that while the terms sustainability and CSR have been
defined in different ways, they are used interchangeably in the theories that will be
discussed here.
2.5.1. Signalling theory
Signalling theory is used to explain how applicant attraction to a recruiting
organization can be influenced by information, or signals about characteristics during
recruitment activities (Clenai & Singh, 2011). The signals are sent by insiders of an
organization and determine the opinions of potential employees about what it would
be like to work for the organization. Hereby, interpretation of information is
determined by the extent to which the signal corresponds with the sought after quality
of the signaller and the extent to which the signaller attempts to deceive (Connelly et
al. 2012). This process is shown in figure 2.6. App et al. (2012) suggest that by
communicating a sustainable HRM strategy to new employers, the firm enables
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potential employees to ‘interpret the signal of a substance-oriented understanding of
the employment relationship. In turn, more high-quality employees are likely to perceive
the firm as a great place to work’. Jones (2010) found support that CSR can signal
that a company acts with moral concern and therefore increase expectations for
favourable employee treatment. While this relation has been suggested by other
authors (Aiman-Smith, Bauer, & Cable, 2001; Backhaus et al., 2002; Behrend et al.,
2009; Greening & Turban, 2000; Turban & Greening, 1997), it was first empirically
studied by Jones (2010).

Figure 2.6: signalling timeline (Connelly et al. 2012).

2.5.2. Social identity theory
Established in 1971, the core of social identity theory entails ‘an individual’s knowledge
that he belongs to certain social groups together with some emotional and value
significance to him of this group membership’. While the theory originally focussed on
intergroup relations, conflict and cooperation between groups, it has since shifted to a
much broader social psychological perspective on the role of self and identity in groups
and intergroup phenomena in general (Hogg, 2016). In the latter form, it is argued
that society consist of societal structures that are divided into social categories. Each
person is able to classify him- or herself into one of the social categories, because the
self is reflexive in that it can take itself as an object. After the categorization of the
self into a group with the most similarities, the self is able to compare the group to
other groups (Stets, 2000).
During this comparison process, people are concerned to ensure that their own group
can be positively distinguished from other relevant groups (Hogg, 2016). This
distinction is made based on a members’ beliefs about the nature of the relationship
between their group and the other groups. These beliefs focus on status, stability,
legitimacy, permeability, and cognitive alternatives (Hogg, 2016). App et al. (2012)
argued that by integrating sustainability, the image and reputation of the organization
may improve. So, when the organization is compared to other, less favourable
organizations, the self-identity of the employees can be enhanced. The findings of Jones
(2010) also support the notion that some job seekers are attracted by CSR due to its
effect on organizational prestige.
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2.5.3. Person-Organization fit theory
The last theory that is used to explain the effect of sustainability on the attractiveness
of an organization is person-organization fit theory. Rynes and Cable (2003) argue that
since the twenty-first century, job applicants consider finding a suitable organization
as important as finding a suitable job. Therefore, potential employees seek value
congruence between their set of values and that of the organization (Westerman &
Vanka, 2005). This means that job seekers match their personal characteristics and
values with the organization’s culture and identity to achieve a best possible fit (App
et al. 2012). This value congruence has become widely accepted as the defining
operationalization of person organization fit (Kristof-Brown et al. 2005). App et al.
(2012) argue that Sustainable HRM could increase organizational-fit since they assume
that ‘employees are interested in preserving their personal resources (such as their
employability or health) and therefore prefer to be treated according to a substanceoriented understanding of Sustainable HRM’.
Several other researchers have studied the attractiveness of CSR companies in person
organization fit literature (Backhaus et al., 2002; Bauer & Aiman-Smith, 1996;
Behrend et al., 2009; Greening & Turban, 2000). Bohlmann et al. (in press) studied
the triple bottom line as a recruitment tool to applicants. Their results suggest that
the triple bottom line might have a positive effect on organizational attractiveness, but
that the relationship between environmental performance and organizational
attractiveness is stronger when individuals hold a more positive pro-environmental
attitude, which is also in line with the person-organization fit theory.
Klimkiewicz & Oltra combined person-organization fit and signalling theory as they
suggest that individual attitude towards CSR play a key role in understanding the way
applicants perceive CSR signals and eventually influence CSR-based employer
attractiveness. However, all of these studies focused on solely the environmental
dimension of CSR and found little evidence that people with pro-environmental
attitudes and values are particularly attracted to organizations that engage in
environmentally friendly practices.
Jones (2010) extended the focus of CSR to the dimensions of community relations and
environmental practices, finding support that job seekers are attracted by CSR, since
they want to work in organizations that have values similar to their own. Although
the person-organization fit theory mainly applies to the working environment,
Westerman & Vanka (2005) instead studied the fit between students and their
classroom environment. Three measures were studied as predictor of student
satisfaction: value congruence, personality congruence, and classroom environment
congruence. Of these three measures, only classroom environment congruence was
shown to significantly predict student satisfaction. This measure compared the
student’s ‘ideal’ classroom environment and perceptions to the existing classroom
environment.
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Concluding, based on signalling theory, social identity theory and person-organization
fit theory, it is suggested sustainability increases the attractiveness of an organization.
What has not been discussed in these theories is the role of interest in sustainability,
while interest was suggested to be the most influential factor influencing study choice
(Kim et al. 2002; Malgwi et al. 2005; Strasser et al. 2002) and also an important factor
in job choice (Pingle & Sodhi, 2011). Therefore, the interest in sustainability at
different ages will be discussed.
2.5.4. Age as determining factor for interest in sustainability
Kaplan and Kaplan (2002) studied the interest in sustainability in relation to age.
Results indicated that in Western cultures, adolescents have weaker preferences for
natural settings and stronger preferences for more developed areas than both younger
and older people. This interest dip in environmental issues was described as a ‘time
out’. This phenomenon has also been observed by Olsson & Gericke (2016), not only
for environmental issues, but across all dimensions (environmental, social and
economic) of sustainable development and sustainable consciousness (knowingness,
attitudes, and behaviour). They found that students’ sustainable consciousness dips as
they enter adolescence, around 18-19 years-old, as shown in figure 2.7. Their results
regarding the knowingness, attitudes and behaviour components were in line with the
study of Negev et al. (2008), finding that adolescents show a gap in environmental
knowledge, have a less environmentally friendly attitude and are less environmental
sensitive than younger students.

Figure 2.7: Mean values of sustainable consicousness, showing that the ninth graders’ mean values are significantly lower,
in all three sustainable development dimensions, than those of sixth and twelfth graders (Olsson & Gericke, 2016)

While the reasons for the adolescence dip are under debate, most explanations are
related to brain development and correlated psychological changes. Since specific
regions in the brain differ between children and adults, adolescents are believed to be
in the physiological and psychological transitional phase (Somerville, Jones, & Casey,
2010; Spear, 2000; Steinberg, 2005). Another explanation has been suggested by Crone
and Dahl (2012), who state that social and affective variables influence the adolescent
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dip. Lastly, Kaplan and Kaplan (2002, 2009) argue that interactions between cultural
and evolutionary factors influence the adolescent dip.
Uitto et al. (2011) investigated how several moderator factors affected nine-grade
students’ interests. It was found that overall the residential area had little effect on
interests, but students’ interest scores were significantly lower in rural areas than in
other areas. In regard to school differences, it was found students of different schools
responded very differently to the questions asked. General results indicated that
students did not consider environmental issues as being especially interesting. However,
a pattern was found when looking at the differences in interest among the students in
relation to the sustainability activities at the schools. Of the schools that had
sustainability related activities, ten (59%) were among the upper quarter of schools
regarding most interested students, while only three (18%) were among the lower
quarter of school regarding most interested students. This finding suggests that letting
students participate in sustainability related activities during high school might
increase their interest in environmental related issues.

2.6 Conclusion
It has been hypothesized that sustainability influences the attractiveness of an
engineering career. Although has not been studied before, this chapter has motivated
this hypothesis based on current literature by discussing the factors influencing the
attractiveness of an educational institution, the factors influencing the attractiveness
of an employer and the influence of sustainability on the attractiveness of an
organization.
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This thesis is based on social science methods. Social science is conducted since ‘in the
course of reading the literature on a topic or when reflecting on what is going on in
modern social life, questions occur to the researcher (Byrman, 2012). In the case of
this research, this question regards the role of sustainability within engineering career
choices. Social science is not conducted in a vacuum, and is thus influenced by many
factors, such as theories, the researcher’s interpretation and values and wider political
context (Bryman, 2012). As the research is not sealed off from wider influences,
choosing the appropriate research methods is extremely important for conducting a
study that is reliable, replicable and viable (Bryman, 2012). Therefore, the research
methods used in this research will be discussed in this chapter.

3.1 Conceptual framework and expectations
The different theories discussed in the theoretical framework have been combined into
three conceptual frameworks. These frameworks provide the important concepts and
relations of this thesis and are the starting point for answering the research question:
‘What is the role of sustainability in engineering career choices made by pupils and
students’.
In figure 3.1, the fundaments of this research are presented. This figure is based on
interviews with the case study companies, in which they stated that one of the main
motivations for investing in sustainability is to attract students or employees. The
green arrows indicate the communication of sustainability to the potential students or
employees, while the blue arrows represent the flow of people to the organization as
reaction to their sustainability strategy.

Figure 3.1 In the area left of the dotted line, the motivation of the HAN to invest in sustainability to attract motivated
students is pictured. In the area right of the dotted line the motivation of QING to invest in sustainability to attract skilled
employees is shown.
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The conceptual framework as shown in figure 3.1. has resulted in a split of the role of
sustainability into the two most important decisions in an engineering career: study
choice and career choice. For each choice, a conceptual framework has been developed.
The conceptual framework for study choice, which is shown in figure 3.2, presents the
most important factors that are considered when choosing an education, based on the
works discussed in the theoretical framework (Anctil, 2008; Price et al., 2003;
Stephenson,2016). Although the factor sustainability has not been suggested in the
theories of Anctil, (2008); Price et al., (2003) and Stephenson (2016), this factor is
hypothesized based on signalling theory, social identity theory and person-organization
fit theory. Besides the consideration of sustainability in study choice as a separate
factor, it has also been argued that sustainability operates as a mediating factor
through ‘interest’ and ‘values’, which is indicated by the black arrows.

Figure 3.2 Conceptual Framework: The factors influencing the attractiveness of an education institution; 1) major,
influenced by interests, values, capabilities and self-efficacy, 2) Quality of the institution, influenced by students’
perceptions and rankings, 3) Locations, with parameters distance and size, 4) perceptions of others, divided into family and
close friends, 5) visits, 6) environmental factors, divided into aesthetics of the campus and the comfort and 7)
sustainability, which is expected to also influence interest and values
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A similar framework has been constructed for job choice, based on the theories of
App et al. (2012), Cable & Turban (2003), and Leekha Chabra Sharma (2014).
Based on these works, the main factors that influence the attractiveness of a
company are organizational culture, brand name, compensation (attractive
compensation packages), brand image, visits, perceptions and sustainability.
Sustainability has been suggested to directly influence the attractiveness of a
company in works on signalling theory, social identity theory and personorganizational fit theory, and through the mediating variables ‘interest’ and ‘values’.

Figure 3.3 Conceptual Framework; Aspects influencing the attractiveness of a company. Sustainability is hypothesized to
increase sustainability directly, explained by using signalling theory, social identity theory and person-organizational fit,
and indirectly through the mediating variables ‘interest’ and ‘values’.
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3.2 Research phases

Figure 3.4 Research phases

The research process consisted of several phases, which are shown in figure 3.4. In the
first phase, several consultations and interviews with the case study organizations were
conducted, to gain an understanding of the case and the expectations of the
organizations regarding the implementation of sustainability. To formulate a research
question that is relevant for these companies as well as scientifically relevant, these
insights were combined with literature research. At the end of this phase, the research
question was altered to the definite research question ‘What is the role of sustainability
in engineering career choices made by pupils and students’. The second phase of the
research consisted of writing a theoretical framework based on desk research. In the
third phase, interviews were conducted with pupils and students on study and job
choice, respectively, and the role of sustainability within this process. This data was
then interpreted and compared to the theoretical framework. During the fourth phase,
expert interviews were conducted with study choice coaches, job recruiters and other
experts on the subject. In the final stage, all interview data was analysed and compared
to the theoretical framework and other relevant literature, to formulate an answer to
the research question.

3.3 Research philosophy
3.3.1. epistemology
‘epistemological issues concern the question of what is (or should be) regarded as
acceptable knowledge in a discipline’ (Bryman, 2012). A central issue herein is the
concern whether the social world can and should be studied based on the same
principles as the natural sciences. Hereby a division is made between positivism and
interpretivism. This research relates most closely to positivism. Although the exact
meaning of positivism is hard to pin down, it most closely relates to explanation of
human behaviour, rather than the understanding of human behaviour (interpretivism)
(Bryman, 2012). This study relates most closely to positivism, since it tries to
understand what factors influence the career choice process and how sustainability
interferes in this process. This thus more closely relates to the forces that explain
human behaviour, which is classified as positivism by Bryman (2012).
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3.3.2. Ontology
Besides the epistemology, ontological considerations need to be taken into account in
social science. Questions related to ontology are concerned with the nature of social
entities (Bryman, 2012). According to Bryman, the central point is the question of
‘wheteher social entitites can and should be considered objective entities that have a
reality external to social actors (objectivism), or whether hey can and should be
considered social constructions built up from the perception and actions of social actors
(constructionism)’. In this thesis, the notion of constructionism is most appropriate,
since the mediating variables ‘interests’ and ‘values’ are both constructed by social
actors.

3.4 Research strategy and design
This thesis is based on qualitative research, which has been described by Bryman
(2012) as ‘a research strategy that usually emphasizes words rather than quantification
in the collection and analysis of data’. This has been done by using an intrinsic case
study design, in which the HAN and QING have been studied. An intrinsic case study
design has been chosen, since the case itself is of interest and the intent is to better
understand the case (Stake, 1995).
Both cases have been assigned to the researcher by Sjors Witjes of the department of
Business Administration of the Radboud University. What both cases have in common,
is their motivation of implementing sustainability in order to increase the
attractiveness of an organization. However, the two cases differ in who they want to
attract, since the HAN wants to attract potential students and QING wants to attract
potential employees. By interviewing potential students for the HAN and employees
for QING, the research question has been answered based on the two cases.

3.5 Data collection
According to many people, data collection represents the key point of any research
project (Bryman, 2012). In this thesis, multiple methods, also known as triangulation,
have been used to establish validity and trustworthiness (Denzin, 2009). Two forms of
triangulation have been applied; 1) data triangulation, using multiple data sources,
namely interviews and expert interviews and 2) within-method triangulation, using
different qualitative research methods, namely (expert) interviews and literature study
(Daymon & Holloway, 2010). These multiple sources of evidence provide multiple
measures of the same phenomena, hereby increasing confidence that the case studies
rendered the events accurately (Yin, 2014).
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The embedded case studies have relied on holistic data collection strategies by
conducting interviews with pupils and students. Based on expert interviews and
literature study, data has been collected about the embedded units of analysis (Yin,
2014).
Interviews with the pupils and students have been chosen as research method since the
study is explanatory of nature, trying to study how sustainability interrelates with
study and job choice. Two choices that are influenced by a lot of factors and differ for
each individual person. In depth interviews were therefore the most appropriate data
collection method. The expert interviews have been added, since the experts have
spoken to many pupils and students, and therefore offer extra insight into their ideas.
Since a lot quantitative researches have been carried out, on especially study choice,
these studies have also been used to provide insight.
3.5.1. Literature
Regarding the theories used for the theoretical framework, google scholar has been
used to find articles useful for the topic of this thesis. Studies from different authors
around the world have been used. For the literature used for the substantiation of the
analysis, only Dutch studies have been used, since the career choice process for Dutch
pupils is studied. This choice might be influenced by values, which may differ per
country.
3.5.2. Semi structured interviews with pupils and students
Semi structured interviews were conducted with pupils and students. For studying the
role of sustainability in study choices, eight pupils were interviewed from 4 HAVO
classes of two technasium schools. Both schools are within a radius of 50 kilometres
from the HAN, which the HAN indicated to be their focus area. While 5 HAVO pupils
would have been more representative for this study, as they are more certain about
their study choice, the choice of 4 HAVO pupils was advised by Ilse Schennink of the
marketing department of the HAN. Schennink suggested that 5 HAVO students would
be focussed on their exams and would therefore not be willing to participate. The
inclusion of technasium schools instead of regular high schools is motivated on the
suggestion that the pupils at these schools have a higher chance of being interested in
engineering.
To reach pupils in 4 HAVO at technasium schools in the area of 50 kilometres around
the HAN, Ilse Schennink provided e-mail addresses of three schools. Of these schools,
the school Schaersevorde in Aalte and Ulenhof College in Doetinchem were willing to
participate. The participants of these schools are shown in table 3.1. The third school
indicated they had no time to participate in the study. To expand the sample, five
more technasium schools in the area were found on the internet and contacted.
However, these schools did not respond.
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The interviews with the pupils were relatively short, around 20 minutes, which can be
explained by a number of factors. Firstly, the interviews took place during science
class. To be able to interview four pupils per school, the schools were visited on days
on which the pupils had two sciences classes. However, this still limited the time frame
to 20 minutes per pupil at Schaersevorde and even less at Ulenhof College, since the
pupils had a shorted time schedule due to the hot weather. Besides the limitation of
these time schedules, the interviews were relatively short due to some pupils not
knowing which study they were going to enrol in at all, which limited the number of
possible questions.

#

Name participant

School

Date interview

1

Anonymous

Schaersevorde

28-05-2018

2

Anonymous

Schaersevorde

28-05-2018

3

Anonymous

Schaersevorde

28-05-2018

4

Anonymous

Schaersevorde

28-05-2018

5

Anonymous

Ulenhof College

01-07-2018

6

Anonymous

Ulenhof College

01-07-2018

7

Anonymous

Ulenhof College

01-07-2018

8

Anonymous

Ulenhof College

01-07-2018

Table 3.1 Respondents potential students

For studying the role of sustainability in job choice for engineers, seven students of the
engineering department of the HAN were interviewed, who were in their second or
third year. These students are shown in table 3.2. While students enrolled in their
fourth year would have been more representative, it was not possible to include these
students in the sample for two interrelated reasons. Due to the privacy law that has
been implemented this year, employees of the HAN were not allowed to provide contact
details of students. The only possibility to speak to students was therefore to visit the
HAN and ask the students who were working there whether they wanted to participate
in the study. Since students who were in their fourth year were all working on their
graduation assignment externally, it was not possible to include this group in the
research.
Another disadvantage of this approach of recruiting students for the research, was the
dispersion of students enrolled in different studies of the engineering department of the
HAN. Since mostly mechanical engineers were working at the HAN, this is the largest
group of students in the sample, consisting of five students. Two Industrial Design
students were recruited at the Clean Mobility Centre at the HAN. Unfortunately, no
students of the studies Electro Engineering or Technical Business were included in the
sample. Another disadvantage of the recruitment method was that most students were
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disturbed from their work, and had not counted on participating in a research. Since
most were working in groups and had deadlines that week, the length of the interviews
was limited to thirty-five minutes.
#

Name participant

Study

Date interview

1

Anonymous

Mechanical Engineering

05-06-2018

2

Anonymous

Mechanical Engineering

05-06-2018

3

Anonymous

Industrial Product Design

05-06-2018

4

Anonymous

Industrial Product Design

05-06-2018

5

Anonymous

Mechanical Engineering

13-06-2018

6

Anonymous

Mechanical Engineering

13-06-2018

7

Anonymous

Mechanical Engineering

13-06-2018

Table 3.2 Respondents potential employees

3.5.3 Expert interviews
Additional data was gathered through expert interviews. While these interviews were
semi-structured as well, the questions were adjusted for each individual expert. Among
the experts were three study choice coaches, the founder of an education program
regarding sustainability, a senior partner at Young Works, and four recruiters. In table
3.3 the names of the experts, their function, their organisation and the dates of the
interviews are presented.
#

Name participant

Function

Organisation

Date interview

1

Adine de Planque

Study choice and career coach

Studiekeuze op maat

19-07-2018

2

Heleen Pelle

Study choice and career coach

Studiekeuze op maat

24-07-2018

3

Maaike Hüsken

Study choice coach

Waterink Insituut

25-07-2018

4

Romy Dhillon

Founder and teacher

‘Energiecrisis!’

21-06-2018

5

Joris Schuurman

Senior Partner

Young Works

23-07-2018

6

Fleur Apeldoorn

Corporate Recruiter

DIT

23-07-2018

7

Maikel Dijkland

Corporate Recruiter

YER

17-07-2018

8

Annelies Pijnenburg

Founder and recruiter

Sustainability Works

26-07-2018

9

Annemiek Nusmeijer

Founder and recruiter

Novell-jobs

27-07-2018

10

Ilse Schennink

Marketing department

HAN

18-04-2018

Table 3.3 Respondents potential employees
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All experts were chosen based on their knowledge on a specific field, related to the
topic of this thesis. The study choice coaches were included to give extra insight into
the study choice process of pupils and the role of sustainability within this process.
Since Adine de Planque and Heleen Pelle were both also career coaches, they also
provided insight into the differences between study choice and job choice. Romy
Dhillon, of the education program ‘Energiecrisis!’was included to give insight into
interest of pupils in sustainability. Joris Schuurman was also interviewed with this
motivation, but additionally he was able to provide insights into the Young Mentality
and Beta Mentality models. The corporate recruiters of DIT and YER have been
included to learn about the interest of sustainability of starters in the engineering
sector looking for a job, while the founders of Sustainability Works and Novell-jobs
have been included to learn about the motivations of people interested in a sustainable
job. The last expert, Ilse Schennink was interviewed about her experiences regarding
the marketing activities of the HAN and students’ interest in sustainability.

3.6 Data analysis
All interviews with pupils and students were conducted at their education institutes.
Three expert interviews were conducted by phone due to convenience for the
respondents, while the other seven were conducted in person. All 25 interviews were
transcribed, after which general trends within the data were differentiated. Based on
these trends, the interviews have been labelled in google docs. The labels that have
been used include ‘trends in the engineering sector’, ‘interest sustainability’, ‘age’,
‘young works’, ‘factors study choice’, ‘factors job choice’, ‘sustainability career choice’,
‘goal vs activity’, ‘differences study/job choice’, ‘communication’ and ‘employer
branding’. The interview data was then structured based on these labels and compared
to the literature of the theoretical frameworks and relevant literature. The findings are
discussed in the analysis section.

3.7 Research ethics
Based on the study of Diener and Crandall (1978), four main areas regarding ethical
principles can be distinguished, which are 1) whether there is harm for the participants,
2) whether there is a lack of informed consent, 3) whether there is an invasion of
privacy, and 4) whether deception is involved. Regarding the first issue, the harm that
could be suggested for the participants includes the unexpected loss of time for the
students, since they were not informed about their participation in the research
beforehand. However, all students were asked whether they wanted to participate, and
were given the opportunity to say no. Concerning the pupils, a teacher at one of the
schools obliged some pupils to participate, which could also be seen as harmful. For
the experts inlcuded in the study, this is not applicable, since they were all asked
beforehand about their participation. The second issue is a lack of informed consent.
However, this is not relevant for this research, since all participants agreed to
participate. An invasion of privacy has almost certainly not been violated, as all experts
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were asked specifically whether they agreed on their name being used in the research.
For the pupils, privacy agreements were discussed with the schools, and an agreement
was made to use the name of the schools in the study, while keeping the pupils
completely anonymous. Consequently, all citations by pupils are without a reference.
This anonymity also applies to the students. The last issue, which is the involvement
of deception, is also not relevant for this study, as the research was explained to all
participants beforehand. However, this information might have influenced the results,
since participants may have been more inclined to name sustainability since they knew
this was the topic of the research. To limit such bias, the teachers were specifically
informed that an interest in sustainability was not a prerequisite for participation in
this study.

35

Master Thesis | Sanne Honée

4. Analysis

4. Analysis
4.1 Sustainability in study choice
The first important choice in any engineering career is study choice. Eight pupils were
interviewed about this subject, of which two indicated that they already knew which
study they were going to enrol in. The other six pupils in the sample only knew they
wanted to go in the direction of engineering, but they had not yet decided on a study.
According to Ilse Schennink of the HAN (Ilse Schennink, personal communication, 1804-2018), this is not uncommon. Schennink indicated that most pupils who visit the
in-house days in January have not yet decided which study they want to enrol before
the first of May. This is in accordance with the National study choice research of 2011,
who state that 49% of the HAVO pupils make their study choice after their fourth
year.
Of the pupils that were already sure about their study choice, one was planning on
studying Mechanical Engineering. He indicated that he had chosen this study because
he had always been interested in engineering and especially in designing technical
constructions, which he had already put into practice during an internship. The other
student who had decided on a study indicated that he wanted to enrol in the study
Smart Industry. His choice was also motivated based on interest, as he explained that
he was experimenting with 3D printing at home. This focus of interest in study choice
has also been acknowledged in the theoretical framework by the authors Kim et al.
(2002); Strasser et al. (2002) and Malgewi et al. (2005).
Although the other pupils did not yet know the specific study they were going to enrol
in, their motivations for going in the direction of engineering were mostly based on
interest as well. Other common motivations included available facilities, a good
ambiance and location. These factors were also acknowledged by Stephenson (2016).
Stephenson also argued that pupils only have a few schools they consider. This trend
has also been observed among the respondents of this study, since the schools
considered were mainly the HAN and Saxion. However, while Stephenson argued that
the attendance of family and friends was the decisive factors for the inclusion of schools
taken in consideration, for the respondents the location of the school was the main
factor. Most pupils indicated that they wanted to keep living at home during their
study and that they therefore only considered schools nearby.
Since it has been argued in the theoretical framework that sustainability is widely
interpretable, each of the pupils was asked how they would define sustainability.
Within the answers given by the pupils, several trends can be distinguished. Most
notable is the specific interpretation of sustainability given by most of the pupils,
rather than giving an overarching meaning. Only one pupil acknowledged the broad
scope of sustainability as she stated ‘I am not able to give a definition, since the
concept is too extensive’. All other pupils related the topic of sustainability either to
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energy or recycling. One pupil giving a very specific interpretation of sustainability
regarding energy stated ‘I think sustainability is not wasting energy, not wasting gasses,
and generating energy out of organisms and other resources’. Another pupil, giving a
very specific interpretation of sustainability regarding recycling stated ‘I think
sustainability is recycling, not throwing away products that are still usable. Things that
are good for the environment, have a long life-cycle and do not waste much’. Within
the group of pupils that gave a specific interpretation of the concept of sustainability,
half linked their interpretation to the environment. One pupil stated ‘I think
sustainability is energy, not bad for the environment’. Two other pupils related
sustainability mainly to energy, one describing sustainability as ‘Making use of
techniques that do not use much energy or use green energy. Development that are
very environmentally friendly’ and the other as ‘Better for the environment, green
energy, solar panels, wind energy, water energy’. Most pupils in the sample thus
interpret sustainability in the environmental sense and related this to a specific topic,
such as energy or recycling.
Additionally, the pupils were asked whether they would like to learn about the topic
of sustainability during their education program. The general trend was that the pupils
would like to learn about the topic in general, since they found the topic important
and believed it was unsurmountable due to regulations and current problems in the
world. However, they indicated that they would not choose an education institution
on the basis of sustainability being part of the teaching program, as they did not aspire
to become specialists on this topic. Three pupils stated ‘I do think it is important that
the environment is not harmed, however, it is not something I consider when choosing
a study (1)’, ‘It might be interesting to learn about sustainability during my education,
since it has the future, but I would not consider it during study choice (2)’, ‘I think it
would be nice to learn something about sustainability in general. I think this topic will
become more important in engineering. You hear about it on the news or with projects
(3)’. There thus seems to be a gap between the extent to which sustainability is
considered important, and the consideration of sustainability in study choice.
This gap may be explained by discussing which factors the pupils did consider when
choosing a study, as some of these may be indirectly related to sustainability. The
factor that was considered most influential by the pupils was interest. One pupil for
example stated that he was going to choose for mechanical engineering since ‘there is
a lot of mechanics in the study, that interests me’. Another pupil not yet knowing the
exact study he was going to enrol in, motivated his choice for a study in the direction
of engineering by stating that ‘it interests me the most’. Also when the students
included in this study were asked how they had decided on a study at the time one
mentioned that this was based on ‘a broad interest in engineering’, and another
student stated that he had ‘weigh off different studies and chosen the on that interested
me the most’. Besides the importance of interest, the distance of the education
institution was found to be important. Most pupils indicated that they wanted to keep
living at home during their study, which meant that the education institution had to
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be nearby. When one pupil, whom had only been looking at studies at the HAN and
Saxion was asked why he had been looking at these education institutions he answered
that ‘I rather want to stay living at home and travel to school each day’. One student
motivated this choice by stating that ‘If I do not like the study, then it is not as much
trouble to leave again’, while another stated that ‘I can better safe the money and use
it for something else’. However, this was not a requisite for all pupils, as one mentioned
that she rather wanted to stay at home, ‘but since it determines the rest of my life, I
would not let distance be the decisive factor’. Regarding environmental factors, most
pupils found the facilities and ambiance of the education institution important. One
pupil for example stated that she dropped one education institution since ‘I did not
like the people, the ambiance just was not good’. Another pupil stated that the
requirements to choose for an education institution were ‘that it is close by and has a
good ambiance’. The factors interest, distance and environmental factors were thus
considered more important than sustainability in the process of study choice.
The preference of these other factors over sustainability were also acknowledged by
the interviewed study choice coaches, who stated that the topic of sustainability is not
leading in study choice (Joris Schuurman, personal communication, 23-07-2018; Adine
de Planque, personal communication, 19-07-2018). Rather, the main factors were found
to be capacity (Maaike Hüsken, personal communication, 25-07-2018), personality
(Maaike Hüsken, personal communication, 25-07-2018), interest (Heleen Pelle, personal
communication,24-07-2018 Maaike Hüsken, personal communication, 25-07-2018),
distance to home (Heleen Pelle, personal communication 24-07-2018) and
environmental factors such as ambiance (Maaike Husken, personal communication, 2507-2018). Furthermore, it was suggested that some pupils do find future compensation
important, but most of these pupils do not choose an engineering career (Maaike
Hüsken, personal communciaiotn, 25-07-2018). Another important note is, that
according to the study choice coaches, the factors taken into consideration differ for
each pupil. As Maaike Husken stated; ‘In the study choice process the objectives and
values of each individual pupil are weighed off’. This seems to be in line with the theory
of Iloh (2018), who highlighted the diversity of prospective pupils in deciding on their
higher education pathway.
The findings from the interviews with both pupils and study choice coaches are largely
in accordance with findings from Dutch studies. In a study by 1V Jongerenpanel
(2014), 95% of pupils indicated that interest was the most important factor influencing
study choice, followed by good job prospects with 42%. The importance of interest was
also acknowledged by Warps et al. (2009), who proposed that the most influential
factors for Dutch pupils are 1) substantive interests, 2) meeting the capacities and
skills of the pupils and 3) job opportunities.
Concluding, although the importance of sustainability in an education program is being
acknowledged by the pupils in the sample, sustainability seems not to be taken into
account by pupils when choosing an engineering study. Instead, interest, distance and
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environmental factors are suggested to be more important, which is in line with
literature and data collected in the expert interviews. However, the experts note that
the study choice process differs for each individual pupil, depending on logical
reasoning, but also on the personal characteristics of the pupil. It is this consideration
of individual objectives and values, that might explain the gap between acknowledged
importance of sustainability and consideration of the topic in study choice. The
mediating variables interest and values will therefore be discussed more in depth later
on in this chapter.

4.2 Sustainability in job choice
The second important choice in any engineering career is job choice. To study the
factors that are seen as important, seven students were interviewed about their
expectations regarding job choice. Of these students, five studied mechanical
engineering and two studied industrial product design.
When asked about the definition of sustainability, most students mentioned the aspects
time, environment, energy and use of materials. Regarding the aspect of time, the
students referred to the effect of products over their entire lifespan, stating that
‘sustainability is something that is good for the environment at this moment in time
and later on’ and ‘Sustainability is a combination of products that have a long lifespan,
produced in such a manner that they do not ejaculate too much gasses’. Additionally,
several students referred to the efficiency of a production process, defining
sustainability as ‘exactly dimensioning materials and machines so all they can do is
their job, so they do not waste materials or energy’. When defining sustainability, the
students often referred to specific cases, which is in line with the definitions given by
the pupils. Among these references, students often mention energy and material use in
relation to the environment, which is also in accordance to the references given by the
pupils.
To examine whether the students were conscious about the concept of sustainability,
they were asked whether they took sustainability into account in their daily lives. Four
out of seven students stated that they do consider it, for example stating ‘If I would
start over, I would build an energy neutral house, since that is the best you can do’.
Another student stated ‘I am relatively much thinking about sustainability. Right now
it is a little bit hard to do with my parents, but I want to limit my meat intake to once
a week. I want to do so because I read that meat production causes a lot of emissions’.
What stands out in both of these citations is that the students do suggest they consider
sustainability in their daily lives, but both refer to future events. In the first statement
the student wants to consider sustainability when building a new home, and the second
wants to reduce meat intake when he is not constrained by his parents anymore. This
projection of the consideration of sustainability in to their future activities was the
general trend among the students suggesting to take sustainability into account.
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Contrastingly, when asked about future activities of job choice or their daily activities
at an employer, non of the students indicated they would consider sustainability. One
student stated ‘For me it is more about the engineering, I would not check what a
company does in regards to sustainability.’ Most student motivated this absence of
sustainability in their consideration by the opinion that they were not the ones
responsible for sustainability. They suggested that the client was responsible for
mentioning sustainably in the job description, and that otherwise the students would
not implement it in the design themselves. When asked whether the implementation
of sustainability could influence the working environment of a company, five out of
seven students believed it would. Hereby, a clear difference was made between a
company that produces sustainable products and a company that reduces its own
footprint. One of the students found that ‘if a company wants to be sustainable
themselves, then a certain culture will develop within the company, to do everything
sustainably. In companies that are only developing sustainable products, then they do
not have to be sustainable themselves’. Some students were positive about the culture
that develops in sustainable companies, and associated this with a green working
environment and more openness. Others believed it could lead to protest of some people
within the company, who may believe the focus is too much on sustainability.
While all students indicated not to consider sustainability in their job choice, some
trends can be distinguished in the aspects the students did consider. As also suggested
in the previous citation, most students indicated the importance of the product
produced by the potential employer and the activities related to this product. One
student stated ‘For me it is about the technique, what kind of products the make, how
they make it and what kind of company it is.’
Most students indicated that they preferred diverse and innovative activities. Besides
activities, other important factors were ambiance, the location of the company,
compensation and development. The importance of these factors can best be shown by
some answered of the students to the question of what factors they would consider in
job choice. One student answereda company where I can develop myself, is innovative,
has a nice ambiance, although you might not know this beforehand, and it would be
nice if they have their own production line’. Another student who was asked the same
question answered that he would consider ‘what the company designs, where they are
located, the ambiance, diversity, how I can develop myself. I notice I need to be
challenged’. Yet another student answered he considered ‘a nice working environment,
whether they produce products that interest me, diversity. If I would go work at a
producer of printers I would quite very fast, since it does not interest me’. So, the
activities produced by the company seems to be influenced by interests of this student.
When these factors are compared to the factors discussed in the theoretical framework,
compensation and brand image are not considered by the students. This while location
is considered by the students, but not mentioned in the theoretical framework.
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The importance of the factors mentioned by the students was also acknowledged by
Maikel Dijkland, corporate recruiter at YER, who emphasized the importance of
development. Besides these factors, he also mentioned the factors compensation,
company image, interest and perceptions of others (Maikel Dijkland, personal
communication, 17-07-2018), which have also been acknowledged in the theoretical
framework. Besides these factors Dijkland also suggested that sustainability was
considered by starters, but no priority, stating that ‘Sustainability is taken into
account, but not on top of the priority list. Compensation and development are the
most important factors and sustainability is an extra benefit. People do often consider
it, but I do not get the idea that the aspect is decisive (Maikel Dijkland, personal
communication, 17-07-2018)’. Joris Schuurman, senior partner at YoungWorks, also
acknowledged the importance of personal development opportunities. Additionally,
Schuurman confirmed the importance of ambiance of a company and the product they
produce. He stated ‘What is the culture you are going to work in, what kind of people,
ambiance, young people are very sensitive regarding that aspect. And also, can I really
develop here, do I believe this is a good company, do they make fine products (Joris
Schuurman, personal communication, 23-07-2018)’.
Based on the data gathered in interviews with both students and experts, it can be
concluded that engineering students are conscious about sustainability, but generally
do not consider it when choosing a job. Instead, important factors are the activities,
ambiance and location of a company, compensation and development opportunities.

4.3 Comparing pupils and students
When comparing the data of pupils and students, several things can be concluded.
Regarding the interpretation of sustainability, both groups focus on specific
interpretations, mostly regarding energy. However, a significant difference is that the
students often included the concept of time in their definition, suggesting that they
think about the concept of sustainability in a more abstract manner. For both groups,
sustainability was not a decisive factor in the consideration of an engineering study or
job. Instead, the factors interest, distance and environmental factors seem to be
decisive in the process of study choice, while the factors activities of the company,
personal development and location seem to be decisive in job choice. However, the
pupils did consider sustainability an important part of their education program. A gap
thus seems to exist between the acknowledgement of the importance of sustainability
in education program and the consideration of sustainability in study choice. For
students, a similar gap exists, between the importance of sustainability in daily life
and the importance of in job choice. In the next chapter, these gaps will be studied
more in depth by studying the mediating effects of ‘interest’ and ‘values’.
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4.4 Mediating variables
In the previous paragraphs the consideration of sustainability by pupils/students in
their choice for a study/job have been discussed. Although it appeared that non of the
pupils/students considered sustainability as a decisive factor, variations existed in the
extent to which they considered sustainability important in their decision. These
variations will be discussed in the next to paragraphs based on the mediating variables
‘interest’ and ‘values’. These two mediating variables have been chosen since interest
has been considered the main factor in study choice (Stephenson, 2016), and values
are the main consideration during job choice according to person-organization fit
theory (App et al. 2012; Rynes an Cable, 2003; Westerman & Vanka, 2005)
4.4.1 Interests
Interest has been found to be an important factor in career choice for young people,
especially in the process of study choice, but also to some extent when choosing a job.
An interest in sustainability can thus be assumed to be necessary for choosing a
sustainable engineering career. Besides the direct effect of interest on job choice,
interest in sustainability may also indirectly influence job choice through study choice,
as an education in sustainable engineering will likely provoke or deepen one’s interest
in sustainability. In the theory of Krapp (2007), which was discussed in the theoretical
framework, it is assumed that there are three stages of interest. In the first stage, an
interest is provoked by something in the external environment. In the second stage,
the interest develops further independent of the external environment and in the last
stage it becomes an individual interest that is part of one’s identity. Krapp (2007) does
not clarify from which state interest may influence individual’s choices, it can however
be assumed that an interest is more likely to influence choice when it enters a later
stage. Therefore, it might be more likely that someone chooses a sustainable job when
the interest in sustainability has developed to a further stage during someone’s
education.
The observation that most pupils did not actively consider sustainability during their
study choice may be explained by two possible scenarios. The first scenario is that the
interest in sustainability is non-existent or still in an early stage, and therefore does
not influence study choice. Another possible explanation is that the pupils did consider
sustainability as a separate factor, but rather as a part of their interest, in which case
the depth of the interview was insufficient. To further discuss these scenarios, this
chapter will focus on the mediating factor of interest on the relation between
sustainability and the attractiveness of an engineering career.
Krapp (2007) argues that when interested in a certain topic, one tends to increase the
knowledge base about this topic. Someone’s knowledge base about sustainability thus
is a good indicator about one’s interest in the topic. According to Romy Dhillon
(personal communication, 21-06-2018), the knowledge base of pupils about
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sustainability has generally increased in the past six years. According to Dhillon, ‘six
years ago, only 50% of the pupils believed that the rise in CO2 levels was caused by
humans, while nowadays this amount has increased to more than 95% of the pupils’.
However, when asked about more advanced knowledge, like the amount of our energy
supply that is generated sustainably, ‘a lot of pupils do not realize this is only 2 %’
(Romy Dhillon, personal communication, 21-06-2018). When the pupils were asked
what they knew about the topic of sustainability, the general answer was ‘not so much
(1)’, or ‘I have never really delved into the topic (2)’. This knowledge base corresponds
to the interest of pupils in the topic, since most were not interested. When they were
asked directly about their interest in the topic, answers given were ‘personally I do not
find it an interesting topic, but I appreciate it when other people focus on it in their
job (5), or, ‘Not yet, but I think it will interest me in the future’ (3). One pupil
interested in the automotive sectors even noted that electric cars are important, but
stated ‘I actually hate electric cars (7). So, although the pupils noted that they do
think that the implementation of sustainability into their education program is
important, they do not know much about the topic and are not really interested in it.
When these findings are compared with the interviews with students, it is observed
that the knowledge base of students was more extensive. This became apparent from
their more comprehensive and specific definitions of sustainability. As discussed in the
previous section, many students referred to increased efficiency and reduced energy or
waste when defining sustainability. Moreover, many students gave concrete examples
of ways in which sustainability could contribute to society. One student, for example,
wanted to enrol in the minor ‘off shore’, as he wanted to specialize in wind parks. This
more extensive research base indeed corresponds to an increased interest in
sustainability. As one of the students stated, ‘I am interested because I know that it
has the future. With this knowledge I started reading about it and started thinking, this
might be interesting, let’s see what I can do with this (4).
This interest in sustainability also led to adjustments in behaviour, indicated by the
examples of three students wanting to build an energy neutral house and one wanting
to limit meat intake to reduce emissions. However, these behaviours adjustments only
concern behaviour patterns in their personal lives, while their working life seemed
unaffected. Many students indicated that their working life, the types of activities are
decisive. Specifically, the students differentiated these activities into ‘cold’ mechanical
engineering and ‘hot’ mechanical engineering, where ‘cold’ engineering mainly refers to
machine construction, and ‘hot’ refers to energy engineering. Four of the five
mechanical engineers were more interested in ‘cold’ engineering activities, which is less
related to sustainability. As a motivation for the suggestion that sustainability is less
important in the ‘cold engineering discipline, one of the students stated, ‘for the ‘cold’
engineering discipline, efficiency is less important than in the ‘hot’ engineering
discipline’. Besides the motivation that sustainable related activities are less
interesting, other students argued that ‘it is not my responsibility’ to include
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sustainability in their constructions and that they did not want to cost the client more
money than necessary.
Concluding, students seem to be more interested in sustainability than pupils. This
suggestion is in line with the conscious gap theory, which suggests that adolescents
show a dip in interest in sustainability in comparison to both younger and older people
(Kaplan and Kaplan, 2002; Negev et al, 2008; Olsson & Gericke, 2016) The conscious
gap was also acknowledged by Joris Schuurman (personal communication, 23-07-2018)
as he suggested that ‘when pupils reach puberty, you see that interest in sustainability
decreases, only to increase after puberty’. A possible explanation for this conscious dip
stated by Schuurman is that ‘when children go to high school they are often idealistic,
but the topic of climate change if often too abstract. When they reach puberty they get
more self and group centred. When they get a little older they want to differentiate
themselves and they start thinking about the topic of sustainability in a more abstract
manner’. This abstract way of thinking was also observed during the student
interviews, while the self-centred attitude was confirmed by Dhillon, stating that ‘in
the first two years of high school you are to involved with exploring yourself and high
school. When you are fourteen you start looking in your world and it is not until 17
that you starting seeing what is happening in the world’. The relation between age and
interest is grounded by the theory of Todt et al. (1998), who argued that during
puberty, children start becoming more conscious of the social structure of society. It is
only after this phase that young people start asking themselves what interests
characterizes them as a person, leading to the creation of ‘the self’.
4.4.2 Values
The person-organization fit theory discussed in the theoretical framework has been
argued to influence both study choice and job choice. The main motivation of this
theory is that people weigh off their own personal values against the organization’s
values when choosing a study or job. This process of value congruence has also been
suggested by study choice coach Maaike Hüsken, who stated that the study choice
process is different for each individual, and pupils weigh off their own objectives and
values. In the interviews with students, the importance of value has not been verified.
However, one might suggest that the activities of a company, which was one of the
most important factors, are also weighed off against people’s own values. Therefore,
this mediating effect of values will be discussed more thoroughly in this section, based
on two models developed by Young Works.
These two models are the Young Mentality model for sustainability, which describes
the attitude of different groups towards sustainability, and the Beta Mentality model,
which describes the interest of different groups in beta careers. A combination of the
two models may thus provide more insight into the values that determine whether
someone is attracted to both sustainability and a beta career. Although the models
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have been developed for people between 8-18 years, they can also be used for older age
groups according to Schuurman (personal communication, 23-07-2018).
In the Young Mentality model for sustainability, six different groups and their attitude
towards sustainability are described. These groups include the self-willed idealists,
social adapters, honourable fortune seekers, enthusiastic explorers, recognition finders,
and extravert status finders, as shown in figure 4.1. As can be seen in the figure, the
model is built on two main pillars: ‘status focussed’ and ‘exploration focussed’. These
pillars have been chosen since they show the greatest diversity between the groups.
However, the model contains five more pillars, not displayed in this figure. These pillars
include contact focussed, idealism, family focussed, devotion and empowerment (Joris
Schuurman, personal communication, 23-07-2018).

Figure 4.1: The Young Mentality model of YoungWorks. In the figure the six groups self-willed idealists (eigenzinnige
idealisten), enthusiastic explorers (enthousiaste verkenners), social adapters (sociale aanpassers), honourable fortune
seekers (honkvaste gemakzoekers), recognition seekers (erkenningszoekers), and extravert status finder (erkenningszoekers)
are shown. On the horizontal axis, the pillar status focussed is shown, while on the vertical axis the pillar exploration is shown
(Young Mentality, 2010).

Of the six different groups, the self-willed idealists are most aware of sustainable
behaviour. As seen in the figure, this group is highly explorative and not sensitive to
status. Additionally, people within this group are idealistic, critical, have an internal
drive for development and like to express their opinions. Another group that does have
a knowledge base about sustainability and a positive image about sustainable people
are the social adapters. People within this group tend to be social, and they thrive in
groups of people. They feel most comfortable in and around their own house and do
not often express their opinions. Although the people in this group do have the
knowledge base about sustainability, they do not act on it. This might be because they
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do not expect much change to society and do not worry much about international
environmental problems. A group with a small sustainable knowledge base, that is also
not willing to change behaviour, are the honourable fortune seekers. People in this
group thrive in an environment that is safe and quite, like their home. They often have
a low self-esteem and do not feel the need to make friends. A reason for their lack of
understanding of the complexity of sustainability is their lack of social commitment.
The enthusiastic explorers group worries about the future, but does not have the time
to learn about the environment. People in this group have a positive, enthusiastic and
active lifestyle and want to turn their hobbies into their work. The fifth group are the
recognition finders, who do worry about the topic of climate change, but don’t think
it will affect them. However, they still adjust their behaviour more than average.
People belonging to this group are family oriented and value everything staying the
same. The opinions of people in their environment are highly valued and they often
adjust their opinion to that of their family and friends. The last group is the group
least interested in sustainability, the extravert status finders. This group is
characterized by people that think of life as a party, highly value material status and
have a high self-esteem. They do not know much about the topic of sustainability and
are not willing to change behaviour since this is associated with a negative status
(YoungWorks, 2010).
When looking at these groups and their attitudes towards sustainability, the greatest
difference between the group that values sustainability the most (self-willed idealists)
and the group that values it the least (extravert status finders) is the aspect of status.
The self-willed idealists value status the least of all groups, while extravert status
finders value it the most. This thus seems to suggest that the value of status correlates
negatively with the interest in sustainability. There also seems to be a positive relation
between the possessed knowledge base and the extent to which groups are society
focussed and socially committed.
The Beta Mentality model, which was developed in 2007 and adjusted in 2011, is
pictured in figure 4.2. In this model, four groups are differentiated based on the pillars
‘status orientation’ and ‘practical or theoretical mind set’. The four groups include the
concrete beta engineer (concrete betatechnici), who is interested in how engineering
works, the career beta (carriere beta), who is interested in the career opportunities
provided by an engineering career, the society focused engineer (mensgerichte
generalist), who wants to contribute to society out of intrinsic motivations, and the
non-beta, who is not interested in beta and is therefore not relevant in this research
(YoungWorks, 2011). Of these groups, the career beta engineer seems to show
similarities with the sociological perspective on college choice as discussed in paragraph
2.2, namely as part of the status attainment process (Bergeson, 2009).
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Figure 4.2: The Beta Mentality model of YoungWorks. In the figure the four groups concrete beta engineer (concrete beta
technici), career focussed betas (carrière betas), non betas and society focussed engineers (mensgerichte generalisten) are
shown. On the horizontal axis, the pillar practical/theoretical focussed is pictured, while on the vertical axis the pillar status
focussed is pictured (Beta Mentality, 2011).

Within the model, a differentiation can be made between the beta’s who are focused
on the activity of engineering (concrete beta engineers) and the beta’s who see
engineering as a means to reach a certain goal (career beta and society focused
engineers). The concrete betas are more intrinsically motivated and have a greater
preference for working on engineering (Joris Schuurman, personal communication, 2307-2018). While each of the groups in the Beta Mentality model cannot be linked
directly to one of the groups in the Young Mentality for sustainability, the groups do
differ in terms of their interest in sustainability. The concrete beta engineer group is
least interested in sustainability, while the society focused engineers are most interested
in this topic, as they are intrinsically connected to the subject of sustainability and
adding value to society (Joris Schuurman, personal communication, 23-07-2018).
However, Schuurman states that the interest of the career beta group is also increasing,
due to the increase of status that is associated with sustainability. Based on this model
and the insights from Schuurman, it can thus be concluded that the groups that are
potentially attracted by sustainability are the career betas and society focussed
engineers. It is important to note that these groups are both goal oriented, as the
society focussed engineers aspire to have societal impact, and the career betas aim to
obtain status. According to Schuurman, it is this feature that differentiates people that
are, or can be interested in sustainability, with people that are not interested in
sustainability.
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While the Young Mentality model thus suggest that people who are intrinsically
interested in sustainability are not interested in status, the Beta Mentality model
shows that people interested in status might still be attracted to sustainability, as the
status associated with sustainability is increasing. Therefore, the previous suggestion
that valuing sustainability and valuing status are opposite does not hold. Instead, the
distinctive value is whether someone is goal oriented or focussed on the activities
associated with engineering. Since this goal orientation versus activity orientation
seems to be the key value differentiating whether young people might be attracted
with sustainability, this value will be discussed further for the research population.
In the group of pupils, most participants motivated their study choice based on
activities. One pupil motivated his choice for engineering by stating that ‘designing
technical construction really appeals me’. Another pupil argued that he had a 3D
printer at home. When he was asked why he liked the printer so much and why he
wanted to learn about it in his education he explained ‘I like the frame, hardware,
motor, how it is put together’. These are clear examples of pupils that motivate their
choice for an engineering career based on the activity of engineering. The statement in
paragraph 4.1 that non of the pupils was interested to specialize in sustainability,
might thus be motivated by the suggestion that these pupils were activity oriented
instead of goal oriented. However, although the general motivation for these pupils to
choose for an engineering career was that they liked the activities, for a lot of pupils it
was harder to find out what their motivations were. It is therefore difficult to verify
the link between interest in sustainability and being goal and activity focussed for the
pupils.
Among the seven students interviewed, five were primarily focussed on the activity of
engineering. One of these students argued that he was interested in off shore
engineering and medical engineering motivating his interest by ‘nice materials, nice
tools, best machines, that is what interests me’. Other motivations were the
calculations involved in designing constructions, the process of designing a useful
product or the importance of mathematics in the education program. Besides the
activity oriented students, there was one student that was clearly goal oriented. His
goal was ‘to make people whole again by making use of 3D printing’. Although this
student had a clear vision, he was also interested in the technical aspect, as he stated
‘It is the two worlds of engineering and making people whole again that come together
that I find interesting’. These findings might thus suggest that the students did not
consider sustainability as a decisive factor in job choice, since they were activity
focussed. However, since there was only one student in the sample that was goal
oriented, it is hard to verify whether goal orientation interferes with sustainability and
the attractiveness of an engineering career.
When discussing the attractiveness of an engineer career in the expert interviews with
study choice coaches, they recognized only the pupils with an interest in engineering
activities as a potential group for engineering studies. This is best shown by the
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conversation with Maaike Hüsken (personal communication, 25-07-2018). When asked
about the motivation of students with an interest in beta, she stated that ‘they like
building and making things’, and when asked whether these students have a specific
goal in mind, she again referenced to the activity, stating that ‘their goal is developing
things, making things. It is about the satisfaction they get from creating’. Hüsken
acknowledged the goal orientation of people interested in sustainable, suggesting that
for these pupils the study choice is ‘more instrumental, what can I achieve with a study
and how can I make impact’. However, she proposed that these pupils would choose
for environmental sciences or food technology rather than engineering.
Another study choice coach, Heleen Pelle, acknowledged that pupils choosing for
engineering are ‘just interested in that topic, they do not relate much to sustainability’.
Because of solely recognizing people valuing the activity of engineering as potential
engineering students, it is hard to confirm whether the goal orientation value can
influence the relation between sustainability and attractiveness of an engineering
career. However, the suggestion that there is a relation between interest in
sustainability and goal orientation is acknowledged by the study coaches.
This relation has also been acknowledged by two recruiters in the sustainability sector.
A. Pijnenburg and A. Nusmeijer both argued that the motivation for people interested
in a sustainable job is goal orientated. More specifically, people want to have impact,
‘they want to contribute to society’ (A. Nusmeijer, personal communication, 27-072018). Dijkkland (personal communication, 17-07-2018), corporate recruiter at YER,
also argued that the motivation for engineers to choose for a sustainable job is ‘to have
impact and do something that is purposeful’.
So, based on the the Young Mentality and Beta Mentality model of Young Works it
has been proposed that the value most important for influencing whether someone is
attracted by the inclusion of sustainability in an education program or job is goal
orientation. Because most pupils as well as students were activity focussed, it was hard
to verify this suggestion. The study coaches only acknowledged the activity focussed
betas as potential engineers and the data collected with these interview therefore also
was not enough to verify the suggestion. However, what can be verified, based on the
interviews with the recruiters in the sustainable sector is that people who are attracted
by sustainability in their job persist the value of goal orientation.

4.5 Communication
This section will discuss several communication strategies, based on the results from
the interviews with pupils, students and experts. During these interviews, a number of
recurring themes stood out, which are important to consider when developing a
communication strategy. One of these themes was the notion that pupils with an
interest in engineering like to solve puzzles. As Adine de Planque stated during one of
the expert interviews, ‘you have to talk about solving a puzzle. Betas always want to
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solve puzzles’ (Adine de Planque, personal communication, 19-07-2018). This was also
acknowledged by one of the pupils, who stated ‘Currently I am learning about
informatics and it really appeals to me, I really like doing it, solving puzzles’.
Another important aspect to consider is the use of the term ‘sustainability’. Opinions
about the use of this term in communication with pupils and students differ. When
discussing the use of the term ‘sustainability’, Nusmeijer (personal communication, 2707-2018) suggested that ‘sustainability is more appealing than impact’. However, it is
important to note that Nusmeijer only works with people who are already interested
in sustainability. This finding may thus not apply to people who are not yet interested
in this topic. Contrastingly, Maikel Dijkland stated that ’in engineering companies,
the word sustainability is not used much. It is more about showing what you do. In the
end, stating that you are sustainable does not mean anything and I think. Especially
in this sector, people are not satisfied when you just tell them that you are sustainable.
They want to know why, what is sustainable and how it impacts them’.
The interviews with pupils and students may provide additional insight into the use
of the term ‘sustainability. When asked about the definition of sustainability, both
pupils and students referred mainly to the environmental aspect of sustainability.
Many of them provided specific cases, most of which were related to either energy or
recycling, and none of which were related to social or economic issues. When referring
to sustainability in communication, pupils and students are thus likely to associate
this term only the environmental dimension of sustainability, and not on the social
and economic dimensions. In addition to this narrow view, it was also found that the
concept of sustainability may be too abstract for people at the age of 16/17, making it
difficult to grasp the broader meaning of the word. Based on these findings, it can be
concluded one has to be careful when using the term ‘sustainability’ in communication
to pupils and students, as it may be interpreted differently than expected.
Besides these general conclusions, it has been found that large differences exist within
the engineering population. Because of these differences, it is not useful to use general
slogans (Joris Schuurman, personal communication, 23-07-2018). Instead Schuurman
states that ‘if you want to attract more young people to the engineering sector you
have to look how the different groups think of engineering and which young people have
the potential to be attracted’. Consequently, when using sustainability to attract young
people to an engineering career, their attitudes towards sustainability and the potential
of different groups have to be distinguished.
Another theme that stood out was the feeling that pupils get when visiting an
information event. One pupil for example indicated that he hoped to experience ‘a
good feeling when visiting the education institution, picturing himself studying there’.
This was confirmed by Romy Dhillon, who stated that ‘the feeling that you get when
leaving an information event is sometimes even more important than the information
that was presented’ (Romy Dhillon, 19-07-2018). However, these priorities may change
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with age, as Dhillon explained that ‘when people get older, the information presented
gets more important, they want to know why things are the way they are. They become
more critical’ (Romy Dhillon, 19-07-2018). This suggests that the information aspect
may be more important for students than it is for pupils. This was also acknowledged
by Dijkman, who suggested that especially engineers need to be informed about what
the job entails exactly. Dijkman stated that ‘they want to know specifically what it is
and how it works. They are not satisfied with solely informing them that I have an
interesting job in mechanical engineering sector for them’ (Maikel Dijkland, personal
communication, 17-07-2018).
Based on the interviews with the pupils and students, it can be concluded regarding
their interest in sustainability most have not yet entered the three phases of interest
as suggested by Krapp (2007), or are in the first phase. Based on this observation, it
becomes apparent that to trigger the first occurrence of a situational interest, both the
cognitive factors with respect to personal values and goals, and the feeling related
aspect have to be taken into account. The feeling-related aspect emphasizing the
importance of the feeling people leave an information moment with. For the
pupils/students that are in the first phase of the model of Krapp (2007), the learning
conditions make the content meaningful for the students, according to their goals and
longer lasting motives and values (Mitchell, 1993). So, for triggering the first
occurrence of a situational interest, as well as developing it to a stabilized situational
interest, people’s individual motives and values need to be appealed. To compose a
communication strategy acknowledging these motives and values, the Beta Mentality
groups are useful.
Based on the Beta Mentality model it can first be concluded that the non beta’s show
least potential for an engineering career and concrete beta engineers show least
potential for using sustainability to attract them. Communication strategies regarding
a sustainable engineering career should therefore not focus on these two groups. The
group that shows the highest potential are the society focussed engineers, as they have
the greatest interest in the topic, which has been shown to be the most important
factor in study choice. The career beta engineers also show potential to be attracted
by sustainability, because of their goal orientation and high regard of status. As the
status that society associates with sustainability is increasing, the potential of this
group may increase as well. The best way to promote sustainability in a communication
strategy may thus be to focus on society focussed engineers and career beta engineers.
The observed similarities of these groups may also provide an opportunity for effective
communication, as it was found that both groups consider engineering as a means to
reach their goal. It may therefore be more effective to emphasize the goals that can be
reached through an engineering career, rather than the career itself.
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4.6 Conclusion
It has been hypothesized that sustainability makes an engineering career more
attractive. This hypothesis has been studied by interviewing pupils with an interest in
engineering orienting on studies, engineering students orientating on a job, expert
interviews and literature. Besides the consideration of sustainability by the pupils and
students during their choice, the mediating effects interest and values have been
studied. Based on the analysis it can be concluded that most pupils do not take
sustainability into account when choosing for a study. Some students do consider
sustainability when looking for a job, but for this group it is not a decisive factor
either.
It was found that interest has a mediating effect on the relation between sustainability
and attractiveness of an engineering career. The interest of pupils has been found to
be lower than that of students, which is known in literature as the conscious gap. It
was also suggested, based on the models of Young Works, that values of pupils and
students have a mediating effect. Especially the value of goal orientation was found to
influence the consideration of sustainability as an attractive attribute. However, since
most pupils as well as students were activity oriented and the study choice coaches
only recognized activity oriented betas as potential pupils for an engineering career, it
is hard to verify this suggestion. However, what can be verified is that the people that
are attracted by sustainability in a job are goal oriented.
These results have been used to discuss how to best communicate sustainability to
potential pupils/students. When comparing the different groups in the Beta Mentality
model the society focussed engineers, and career beta engineers show the largest
potential to be attracted by sustainability. To attract these groups, it may be effective
to explain how engineering can be used to accomplish certain goals. The groups that
show less potential to be attracted to the engineering sector or sustainable studies are
the non-betas and concrete beta engineers.
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This thesis aimed to explore the role of sustainability in engineering career choices
made by pupils and students. In this chapter, the conclusion to this research will be
given by providing an answer to each of the four sub-question.
The first sub-question stated ‘Do pupils/students consider sustainability in their choice
for a study/job in the engineering sector?’. It was found that sustainability is not a
decisive factor in study choice and job choice for most pupils and students. However,
sustainability was considered as an important topic by some of the respondents, most
of which were students.
The second sub-question stated ‘How does the mediating effect ‘interest’ influence the
role of sustainability in engineering career choices made by pupils and students?’. The
results of this study indicate that interest is an important factor for both study choice
and job choice. In fact, pupils indicated interest to be the most important factor in
study choice. However, it has been found that in general, pupils are less interested in
sustainability than students, which is in agreement with the conscious gap. The
mediating effect of interest may therefore explain the limited role of sustainability in
study choice.
To the third sub-question, ‘How does the mediating effect ‘values’ influence the role of
sustainability in engineering career choices made by pupils and students?’, no
conclusive answer can be given based on the results. Based on the Young Mentality
model for sustainability and Beta Mentality model, it has been suggested that ‘goal
orientation’ is the most important value influencing the role of sustainability in
engineering career choices. However, due to an overrepresentation of ‘activity-focussed’
betas in the sample, this suggestion cannot be verified based on the sample. The
additional expert interviews were also unable to provide a decisive answer, since the
study-coaches only recognized activity-oriented betas as potential engineering
students. For job choice, it was found that people looking for a job in the sustainability
sector are goal oriented. However, this did not specifically relate to the engineering
sector.
The last sub-question stated ‘How could the role of sustainability in engineering career
choices made by pupils and students be used to increase the attractiveness of the
engineering education programs at the HAN and a career at engineering company
QING?’. Based on paragraph 4.5 about communication and the other conclusions given
in this chapter, the question will be answered by giving some practical
recommendations for the HAN and QING in the next chapter.
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6.1 General suggestions
Based on the results and conclusions, several suggestions can be given that apply to
both cases. Firstly, it is discouraged to use the word ‘sustainability’, since pupils and
students are likely to associate this term only with the environmental dimension of
sustainability, and not with the social and economic dimensions. Besides this narrow
focus, the term may also be too abstract for people at the age of 16/17, suggesting that
especially for the HAN the use of the term ‘sustainability’ is not advised. Instead, both
cases are advised to 1) use a broader perspective of the concept that includes all
dimensions, and 2) give specific examples on how the organization is implementing
sustainability, to make the concept less abstract.
Second, it is not useful to use general slogans, since large differences exist within the
engineering population. Rather, the different attitudes towards sustainability among
(potential) engineers have to be distinguished, which all require a different approach.
The HAN and QING are advised to use the Beta Mentality model of Young Works to
determine these attitudes and approaches. As discussed in section 4.5, the ‘society
focussed engineers’ and ‘career beta engineers’ show the most potential to be attracted
by sustainability. Both groups consider engineering as a means to reach their goal, and
may thus be attracted to an engineering career by focussing on the end goals that can
be reached through a sustainable engineering career.

6.2 Advice for the HAN
For the HAN, it is advised to use the three pillars, smart industry, health technology
and sustainable energy, as broader perspective of the term sustainability. These pillars
include all dimensions of sustainability and offer an opportunity to give specific
examples to which pupils can relate. Moreover, the importance of goal orientation
should be considered in marketing and communication efforts. For example,
presentations at information activities could be opened with the question ‘‘Where do
you see yourself in ten years?’, giving pupils time to think about their goals, and how
these goals align with the education. Society focussed engineers should be shown how
they can make an impact, while career focussed engineers should be shown how they
can achieve status and success, by attending an engineering study at the HAN.
Another suggestion would be to illustrate the prospects of engineering students by
showing the careers of alumni from the engineering department of the HAN. The HAN
could for example create three videos, one for each pillar, telling the story of alumni
that are active in the smart industry sector, health technology sector and sustainable
energy sector. While the concrete beta engineers show no potential to be attracted by
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sustainability, they might be attracted in a similar way, for example by showing the
activities and problem solving aspects of an engineering career.

6.3 Advice for QING
For QING, it would be advised to first decide on the type of engineers they want to
attract, based on the Beta Mentality model. Although this model was originally
designed for people between 8 and 18 years old, it can also be implemented in
engineering companies. When society focussed engineers and career beta engineers are
indeed the people they want to attract, it is advised to focus on the goal that can be
reached by working at QING. Potential employees should be shown how they can
make an impact, for example by showing them the significance of QING projects, such
as the installation of solar panels. The most important difference between the study
choice process and job choice process is the decisive factor of self-development. It is
therefore advised to link sustainability to self-development in communication and
marketing efforts, and show potential employees which skills they can develop only at
a sustainable company like QING.
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In this chapter, the conclusions and advice will be critically discussed and
interpreted, and the limitations of the results and recommendations for future
research will be given. Since the sample provides the main limitation of this study,
this subject will be discussed more elaborately. The chapter will conclude with
discussing the limitations of recommendations for the HAN and QING.

7.1 Consideration of sustainability
Based on signalling theory, social identity theory and person-organization fit theory,
this thesis hypothesized that sustainability is considered important in study choice and
job choice. While some support was found for this consideration, none of the pupils
and students indicated sustainability to be a decisive factor in their choice. Several
explanations can be suggested for this discrepancy.
Firstly, significant differences may exist in the interpretation of sustainability. The
studies discussing sustainability in relation to signalling theory, social identity theory
and person-organization fit theory, focussed mostly on CSR. As discussed in the
theoretical framework, CSR has been criticized for being perceived as only referring to
the social dimension. In this study, the extensive range of possible interpretations of
sustainability has been acknowledged, and the respondents have been asked about their
interpretation of sustainability. Here, both pupils and students focussed mainly on the
environmental aspects, and more specifically on energy. This focus on the
environmental aspects rather than social aspects and CSR might explain the
discrepancy between the literature and the results found in this study.
A simpler reason for the discrepancy could be the limited size of the sample. Since the
sample size was relatively small, the group of respondents might not have been a good
representation for the total group of potential pupils and student for the HAN and
QING. This will be discussed more extensively in paragraph 7.4.

7.2 Mediating variable ‘interest’
For the mediating factor ‘interest’, the findings of this research were in line with theory
on the ‘conscious gap’. While the conscious gap had already been studied for general
research populations, this research contributes to the theory by verifying it specifically
for the engineering sector. However, additional research involving more age groups is
needed to truly verify the development of consciousness over time, as this research
only involved pupils and students. While it was shown that pupils are less interested
in sustainability than students, it has not been shown whether they are less interested
than younger children as well.
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Although a dip in sustainability consciousness has been shown for engineers, the exact
interest levels during the different stages in one’s life have not been studied. Since a
number study coaches suggested that engineers are generally less interested in
sustainability than people in other sectors, it might be useful to compare interest levels
at different stages for people in different sectors. In such research, the Holland scale
(1985) may be used to determine ones interest level.

7.3 Mediating variable ‘values’
For the mediating factor ‘values’, it has been proposed that ‘goal orientation’ is the
most important value for considering sustainability in study and job choice. While this
suggestion was grounded in the Beta Mentality and Young Mentality models, it could
not be verified in the data from the interviews. Both the pupils and students in the
sample were activity focussed rather than goal focussed.
This large percentage of activity focussed betas could have several reasons. The first
is coincidence, as the samples consisted of only eight pupils and seven students. This
small sample size will be discussed more extensively in paragraph 7.5. Another
explanation may be education level. In the beta mentality model, a distinction is made
between a theoretical and a practical focus, which is a characteristic that also
distinguishes MBO, HBO and WO educations. The notion that HBO is more practical
might explain that the sample contained more students with a practical focus, thus
activity focussed engineers (concrete beta engineers).
A third possibility is a relation between education program and beta mentality groups,
leading to an overrepresentation of some groups at specific education programs. For
example, 5 of the students in the sample who were studying mechanical engineering
were all categorized as concrete beta engineers, thus activity focussed. A last
explanation regards the choice for 4 HAVO classes instead of 5 HAVO classes. In 4
HAVO, only half of the pupils already knew which study they are going to enrol in.
Of the pupils in the sample, these pupils were all activity focussed. The pupils that
had not decided yet were much harder to classify. An explanation for this trend may
be that pupils who focus more on daily activities are able to easily match their study
to these activities. Goal oriented pupils may still be orienting on how to reach their
goal in 4 HAVO, and may therefore be considering different possible studies.
The importance of goal orientation could also not be verified during the expert
interviews with study choice coaches, since the coaches only recognized activity
focussed pupils as possible engineering students. Goal oriented pupils may not consider
engineering studies as the best way to reach their goal, and may therefore not be
advised to choose for an engineering study. Alternatively, study choice coaches may
not recognize engineering studies as a good opportunity for goal oriented pupils, and
rather advice the pupils to choose for other studies when they want to have an impact.
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To conclude, the mediating effect of goal orientation could not be verified based on
the conducted interviews, as the sample did not contain goal oriented pupils and
students. Research on a larger sample should reveal whether the small percentage of
goal oriented engineers was due to a bias or in fact representative for all engineers,
while research on more goal oriented engineers could provide insight into the role of
this goal orientation in relation to sustainability. It is also advised to investigate the
motivations for study choice coaches to only recognize activity focused betas as
potential engineering students. If it appears coaches do not recognize the value of
engineering studies for reaching the goal of the pupils, it is important to increase
communication efforts to these coaches.

7.4 Sample
The main limitation of this study is the sample. Since it influences all research
questions, this limitation will be discussed more in depth in this section. The first
limitation of the sample is its size, as only eight pupils and seven students were
included in the study. This size is too limited to generalize the findings to all potential
students and employees for the HAN and QING. Several attempts were made to
increase the sample size. However, these attempts were unsuccessful, as this research
coincided with the start of summer holidays, meaning that pupils and students were
not available for interviews. For this reason, additional interviews with experts were
conducted. Here, the timing of summer holidays was not an issue. Moreover, the
interviewed experts had an extensive experience of communication with many pupils
and students, and were therefore able to provide a good overview of the general
considerations of large numbers of pupils and students.
Another limitation of the sample is that the interviewed pupils/students were not yet
in the final year of their education/study, as the pupils were in 4 HAVO pupils and
the students were in their second and third year. Students in the last year of their
study would be more representative as they are more job oriented, and pupils in 5
HAVO would be more representative as half of all pupils decide on their study in their
final year. However, these groups were unavailable, again due to timing issues. The
final year students were all working externally on their graduation assignment. Since
it was not allowed to send contact details, because of the new privacy law, these
students could not be contacted. The 5 HAVO pupils, on the other hand, were
unavailable as they were preparing for their exams. It is advised to conduct further
research on pupils and students in their final year somewhere mid-year.
Furthermore, the diversity of pupils and students in in the sample was limited.
Students from only two studies participated, as five of the seven students were enrolled
in mechanical engineering and the remaining two in industrial product design, leaving
the studies technical business and electrical engineering unrepresented. Also, all
students in the sample were men, and among the pupils only two were women. These
skew distributions are explained by the availability of students on the campus, as no
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women or technical business electrical engineering students were present at the HAN
at the time of the interviews.
Furthermore, only two schools were included in this research. These schools are located
within 50 kilometres around the HAN, which is the focus area the HAN. The schools
have been chosen in collaboration with Ilse Schennink of the marketing department of
the HAN, with the motivation that these are the current potential students of the
HAN. However, with the declining population in this area of the Netherlands, this
focus area needs to be expanded in order to maintain the numbers of students enrolled
at the HAN. Sustainability is proposed to establish the extension of the focus area.
Since it is unknown whether the pupils just outside the focus area would be attracted
by the implementation of sustainability into the education programs, it might also be
suggested that choosing schools just outside the focus area may have been more
appropriate.

7.5 Reflection on advice
Finally, a number of things should be noted regarding the advice for the HAN and
QING. First of all, the limitations of the study which have been discussed in this
chapter also affect these recommendations and practical implications. Furthermore,
the suggestion to differentiate communication efforts towards different Beta Mentality
groups rather than use general slogans may be more effective, but also more time
intensive. Different communication strategies have to be in place at different locations,
which increases the cost of marketing efforts.
Finally, the advice stated that society focussed engineers and career beta engineers
show the largest potential to be attracted by sustainability, which can be achieved by
focusing communication efforts on the accomplishment of goals. However, it should be
noted that these groups were small, and in fact the largest group within the sample
were the concrete beta engineers. As discussed earlier in this chapter, this large
percentage of concrete beta engineers may be representative for HBO educations in
general. In this case, organisations should be careful to focus their communication on
society focussed engineers and career beta engineers at the expense of the much larger
group of concrete beta engineers.
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