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enhance the students’ cooperation skills and their understanding of how environmentally com-
patible solutions are developed and implemented in practice. 

The new educational unit was faced with considerable scepticism from within and outside of the 
ETH. Since a distinguished professional field was not yet established, it was unclear whether the 
educational programme would open up sufficient occupational options for the graduates. Even 
though environmental problems such as deforestation of the rainforest or water and air pollution 
were evident, the prospective demand for environmental scientists on the labor market was put 
in doubt. In addition, critics questioned the probability of a successful generalist education and 
dismissed the design of the curriculum as inadequate for a sound natural science education. Cri-
tics further suggested that an educational programme in a traditional discipline complemented 
with a post graduate environmental curriculum would be a more appropriate approach to achieve 
the educational goals. The ETH Environmental Sciences founders were confronted with comments 
that their programme would cover “psycho-socio-ethno-chemistry” and train environmental acti-
vists “who talk about everything and know nothing” and are thus unable to contribute to solving 
existing problems.

Against this background, a comprehensive quality control and evaluation of the success of the 
curriculum was considered essential from the very beginning. A continual evaluation system was 
implemented and further supplemented through various specific evaluation projects running in 
parallel. 

1.2	 Formative evaluation system
During the last 23 years, the evaluation activities of the department have focused on two key as-
pects: 
•	Assessment of the skills imparted to students and the resulting qualification profile of the gra-

duates, in order to develop and adapt didactical methods and to continuously improve the struc-
ture and content of the curriculum. 

•	Analysis of the professional situation of graduates (e.g. percentage of employed people, income, 
personal satisfaction with professional activity) and the qualifications required on the job mar-
ket, to enable further refinement of the profile of an environmental scientist.

These activities are embedded in a continuous process of assessment, reflection and improvement 
of the quality of the programme (Figure 1). The management system takes into account various 
instruments for evaluating different curriculum aspects and allows discussion and interpretation 
of results in diverse reflective boards.
The establishment of this system led to in-depth investigations of several research questions 
which produced results that have been integrated in the evaluation process.

Reflective boards
The evaluation system of the department involves students, graduates, assistants, professors, di-
dactical experts and external stakeholders such as employers and professional organisations as 

1	 INTRODUCTION
This report summarises the major findings of regular evaluations and special studies on gra-
duates of the Environmental Sciences Department of the ETH. The historical background of the 
study programme and the evaluation instruments are described in the introductory section. 
The graduates’ careers, their positions and occupational areas, including their perceived contri-
butions to sustainable development, are subsequently presented. The third section offers the 
perspective of external experts on the impact of the graduates on Swiss economy and society. 
Finally, the performance of the study programme is discussed on the basis of the outcome 
indicators of the Swiss Federal Statistical Office and of the perceived qualifications of the gra-
duates.

1.1	 Historical background
In the late eighties, accidents like Chernobyl and Schweizerhalle demonstrated that intensive eco-
nomic and technological anthropogenic activities create environmental problems of increasing 
complexity and that society fails in adequately dealing with them. The lack of and need for experts 
in analysing, understanding and handling these problems motivated the introduction of the En-
vironmental Sciences curriculum at ETH Zurich in 1987. In contrast to traditional natural sciences 
which aim at theory development in single disciplines, the new programme was intended to be 
practice-oriented and to follow a holistic approach with a focus on the environment as a system. 
Students were meant to acquire skills to understand, handle and solve real-world problems and 
hence promote sustainable development1,2.

However, at the time when the programme started, the concept of environmental problem sol-
ving competence was not well-established, and the new format of university education initially 
lacked an elaborate and clear profile. Lecturers with traditional natural sciences backgrounds had 
to reform science teaching and develop an integrative curriculum that imparted the aspired skills 
to the students: 
•	A basic training in mathematics and all major natural sciences was followed by an interdiscipli-
nary education with a focus on a specific natural system and its complex processes. 

•	Classes in social sciences, humanities and environmental technology addressed the interactions 
between nature and civilisation. 

•	A new didactic approach - namely, the transdisciplinary case study – was introduced to evolve 
from understanding and applying scientific methods to tackling and solving real world problems 
and to train communication skills. 

•	Finally, a compulsory practical work experience at the end of the programme aimed to further 

1	 Müller-Herold U. (1990). Umweltnaturwissenschaften: Erfahrungen mit einem neuen multidisziplinären Studiengang an der 
ETH Zürich. In Mainzer K (ed.): Natur und Geisteswissenschaften. Perspektiven und Erfahrungen mit fachübergreifenden Ausbil-
dungsinhalten. Berlin, Springer Verlag.

2	 Gigon A, Frischknecht PM, Scherz B. (1993). Umweltnaturwissenschaften – der neue Studiengang an der Eidgenössischen Tech-
nischen Hochschule Zürich. In Pfadenhauer J (ed.): Verhandlungen der Gesellschaft für Ökologie 22:365-370.
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The Advisory Committee was founded in 1995 to institutionalise the perspective of leaders of the 
Swiss economy and public administration.

Suggestions resulting from discussions in these groups allow the Steering Board of the depart-
ment to integrate a broad range of perspectives before decisions are taken and changes to the 
curriculum are implemented.

Continuous evaluation instruments
As in all other departments at ETH Zurich and in many other universities, Environmental Sciences 
students provide bi- or triennial single course evaluations to give feedbacks to the lecturers on 
the strengths and weaknesses of their classes. The quantitative ratings and individual qualitative 
comments of the standardised questionnaire are compulsorily discussed by the lecturers and stu-
dents. This evaluation tool provides feedback on the relative performance of different curricula at 
the ETH level as well as on the relative performance of single courses within a programme.

Since 1994, the department has also conducted evaluations of the work experience that is compul-
sory for all Environmental Sciences students. The qualification-oriented questionnaires are answe-
red by the students as well as by their supervisor in the host organisation and therefore allow an 
analysis of the curriculum component from different perspectives. Results of the surveys are used 
to evaluate the extent to which the work experience contributes to the students’ problem solving 
competence.

The major continual evaluation instruments are surveys of the graduates on their first professional 
experience (conducted two years after graduation) and on subsequent career stages (conducted 
biennially six or seven years after graduation). As these surveys began with the first graduating 
class in 1992, by 2009 the dataset encompassed the first career steps of more than 1200 gradua-
tes (16 graduating classes from 1992 to 2007) and the further professional activities six to seven 
years after graduation of 12 graduating classes (graduates from 1992-2003). The first survey is an 
especially powerful instrument not only in evaluating the graduates’ success on the job market 
but also in investigating the links between professional activities and the curriculum: The questi-
onnaire addresses the qualification profile that graduates require in their current position as well 
as the skills they acquired during their studies. Thus, the graduates inform on crucial aspects of 
environmental problem solving competence and whether these have been imparted through the 
programme.

1.3	 Specific evaluation study
The departments of the ETH are evaluated on a regular basis by applying international standards 
for scientific and teaching excellence. In view of the upcoming evaluation of the Environmental 
Sciences Department in 2010, a particular interest was to find out whether the establishment of 
the initially controversial teaching programme had met the aspirations of its founders. Therefore, 
a comprehensive study has been carried out on the pivotal question of whether graduates of En-
vironmental Sciences are able to handle complex environmental problems in a way that supports 

Figure 1.	 Management system for assessing, reflecting and improving the quality of the 
	 curriculum.
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active participants in surveys and as members in specific discussion boards. 
An Evaluation Colloquium that includes professors and staff members of the department as well 
as external experts and representatives of the department’s graduates organisation generally 
plans evaluation activities and interprets their findings.
The Teaching Committee discusses these findings with respect to curricular and didactical impli-
cations and conclusions. It is chaired by the department‘s Study Director and composed of the 
representatives of professors, assistants and students in equal parts. There is a partial overlap bet-
ween the members of the Teaching Committee and the Evaluation Colloquium to ensure mutual 
flow of information.
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(2)	An impact analysis with key companies and public institutions in Switzerland. The main inst-
rument was to be an expert workshop with representatives of Swiss society and its economy. 
The analysis as well as the group of experts intended to cover the core Swiss social system: 
Economy – Politics/Public administration - Civil Society - Science.

The second step comprised the analyses of career development3. 808 graduates from 1992 to 2005 
were invited via email to complete an extensive web-based questionnaire. 70% responded at least 
to the first question, and 55% completed the entire questionnaire. Information was elicited on the 
following:
•	professional activities since graduation (e.g. income, position, size of company/organisation, 
field of activities) and advantages of their Environmental Sciences education for these activities;

•	engagement in sustainable development through these professional activities in general and by 
means of two examples of best practice;

•	the assessment of the best practice example with regard to (1) the integration of the ecological, 
economic and social dimensions of sustainability; (2) conflicts between these three dimensions; 
and (3) evaluation or monitoring of the achieved effects. The concept of sustainable develop-
ment was not introduced by definition, but rather was investigated on the basis of the 15 goals 
stated in the Swiss Strategy for Sustainable Development as defined by the Schweizerischer Bun-
desrat4;

In an additional image study, the expectations, interests and professional objectives of high school 
students that intended to enrol in the curriculum were elicited5. Moreover, a survey amongst for-
mer doctoral students, postdocs and senior researchers was carried out to record their academic 
careers6.

The third step was the impact analysis7. To prepare the expert workshop, interviews with experts 
and representatives of three Swiss social systems were conducted: Economy - Politics / Public Ad-
ministration - Civil Society. Science as a social system was not included, since in 2010 international 
research experts intensively evaluated the scientific impact. 
The main input for the expert workshop consisted of four statements about the impact of ETH 
Environmental Sciences on Swiss economy and society. The invited experts and decision makers 
had to reflect on and supplement the statements. In addition, they had to quantitatively assess 
the impacts.

The fourth and final step was the discussion and approval of the study results by the Advisory 
Committee of ETH Environmental Sciences.

3	 Hansmann R, Mieg HA, Frischknecht P. (2010). Survey of Graduates of Environmental Sciences from 1992 to 2005: Analysis of their 
Careers and their Contributions to Sustainable Development. Zürich: ETH Zürich D-UWIS.

4	 Schweizerischer Bundesrat. (2002). Strategie Nachhaltige Entwicklung. Bern. 
5	 Hansmann R, Mieg HA, Frischknecht P. (2009). Ergebnisse einer Internet-Befragung von Maturandinnen und Maturanden zur 

Analyse des Images von Umweltnaturwissenschaften sowie des Zusammenhangs zwischen persönlichen Interessen und Über-
legungen hinsichtlich eines Studiums. Zürich: ETH Zürich D-UWIS.

6	 Unpublished result
7	 Mieg HA. 2010. The Impact of the Establishment of Environmental Sciences at ETH on Swiss Economy and Society: An Evaluation 

Study. Berlin, Zürich: Humboldt-Universität  zu Berlin, Geographisches Institut, ETH Zürich D-UWIS.

Figure 2.	Concept of the specific evaluation study on the impact of Environmental Sciences 
graduates on Swiss economy and society.
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societal change towards sustainability. The general concept of the study is shown in Figure 2.

The first step was an expert workshop where a dual approach to the study was designed:
(1)	 An input-output analysis on the success of Environmental Sciences as a teaching programme. 

This study aimed to cover the full educational cycle: Maturanden (Swiss high school graduates) 
- graduates - doctoral students - post docs. The focus was meant to lie on a quantitative career 
analysis.
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The graduates work in all four societal sectors: the private sector (~50%), public administration 
and education (~25%), the scientific sector (~20%) and civil society (NGOs, ~5%). Table 2 shows that 
the most prominent fields of professional activity are environmental planning and consulting, pu-
blic administration and universities. A high percentage of graduates also work in banks and insu-
rances, in positions with attractive income prospects and special possibilities for contributing to 
sustainable development. Further activities are dispersed over a broad range of professional fields 
and reveal a variety of career opportunities for environmental scientists that exceeds the expecta-
tions of the founders at the inception of the programme11.

11	 Müller-Herold U. 1990. Umweltnaturwissenschaften: Erfahrungen mit einem neuen multidisziplinären Studiengang an der ETH 
Zürich. In Mainzer K (ed.): Natur und Geisteswissenschaften. Perspektiven und Erfahrungen mit fachübergreifenden Ausbildungsin-
halten. Berlin, Springer Verlag.

2	 THE SUCCESS OF GRADUATES ON THE
	 JOB MARKET AND IN PROMOTING 
	 SUSTAINABLE DEVELOPMENT

Results from graduate surveys demonstrated that Environmental Sciences graduates have an 
excellent acceptance on the job market. They succeeded in accessing a broad variety of pro-
fessional fields, especially in the private sector, and in reaching income levels comparable to 
or higher than people in the same position with other educational backgrounds, even though 
salary was not mentioned as the main criterion for career decisions. In addition, the graduates 
significantly contributed to sustainable development in all four societal sectors. Their percei-
ved influence on sustainable development increased with career advancement, and some indi-
viduals successfully integrated sustainability in professional fields weakly related to the issue. 

2.1	 Performance on the labour market
In 2009, on average six years after graduation, 96% of the survey participants were professionally 
active. This employment rate8 is considerably higher than in comparable age groups of the Swiss 
general population (87%)9 and similar to the rate of other Swiss university students five years after 
graduation (95%)10. The regular graduate surveys from the past 11 years showed that the rate is 
slightly lower two years after graduation (on average 92%, Table 1). However, this is in line with sur-
veys amongst graduates of all Swiss universities which generally show an increase in the number 
of employed persons in the course of the first five years after graduation10. Overall, our findings 
showed satisfying employment rates suggesting that the professional market for environmental 
scientists is not particularly or strongly influenced by fluctuations in the economy.

8	 Outcome indicator 1 of the BSF: employment rate of the graduates. 
9	 Bundesamt für Statistik (BFS). (2009). Arbeitsmarktindikatoren 2009. Neuchâtel: BFS.
10	 Bundesamt für Statistik (BFS). (2008). Hochschulabsolventen und Hochschulabsolventinnen auf dem Arbeitsmarkt: Erste Ergeb-

nisse der Längsschnittbefragund 2007. Neuchâtel: BFS.
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Table 2.	Fields of professional activity with median incomes and their relation to sustainability 
(N = 520, on average approximately 6 years after graduation).

Fields of professional activity Fraction of 
graduates 

employed [%]

Median 
annual income 

[CHF]

Relation of 
field to 

sustainabilitya)

Environmental planning & consulting
Public administration
Universities
Banks & insurances
Education
Research outside universities
Environmental NGOs
Financial & management consulting
Health sector
Energy & water supply
Other industry
Transport
Media
Chemical industry
Commerce
Farming/forest/garden
Construction industry
Other public services
Other

15
15
13
10
8
7
5
4
3
3
2
2
2
2
1
1
1
4
2

	 94‘000
	 116‘000
	 95‘000	 b)

	 130‘000
	 110‘000
	 100‘000	 b)

	 100‘000
	 150‘000
	 110‘000
	 130‘000
	 125‘000
	 119‘000
	 96‘000
	 150‘000
	 90‘000
	 88‘000
	 91‘000
	 116‘000
	 100‘000

3.7
3.4
2.7
2.2c)

2.6
3.3
4.0
2.8
2.4c)

4.2
3.3
3.2
2.8
3.3
3.7
3.8
3.2

2.0c)

2.7
a)	 Scale: 1 = no relation, 2 = rather no, 3 = rather yes, 4 = yes, 5 = yes, very strong relation of professional activity to sustaina-

bility; values < 2.5 denote no or very little relation to sustainability.
b)	When excluding graduates currently working on their PhD: Universities Md = 105‘000 CHF, Research outside universities 

Md = 103‘000 CHF.
c)	 Fields weakly related to sustainability.

Table 1.	Employment situation of graduates 1997-2007.

Year of interview
Year of graduation

Employed
Seeking employment
Number of job-seeking people
Number of interviewed people

97%
1%
1

74

1997
1995

1998
1996

1999
1997

2000
1998

2001
1999

2002
2000

2003
2001

2004
2002

2005
2003

2006
2004

2007
2006

83%
13%

8
63

94%
4%
4

94

94%
3%
2

72

96%
2%

1
51

95%
2%

1
40

100%
0%
0

26

87%
9%
4

45

91%
7%
3

44

87%
11%

6
55

87%
8%

7
86



Box 1. Examples of best practice contributions to sustainable development.

The first three examples represent rather typical activities. Examples four and five give an im-
pression of the wide range of activities in various professional fields, and examples six and 
seven show contributions in branches weakly related to sustainability.

1) Nature and protection 
As an employee of a large company, an environmental scientist leads noise-abatement recon-
struction projects of public infrastructure in Switzerland. In a recent project the living quality 
along highly trafficked railway lines was improved without disturbing or reducing refuge areas 
of domestic reptiles. 

2) Product and process development 
An environmental manager employed in industry in Germany showed through an eco-balance 
of a specific mobile phone that its charger has major negative environmental impacts when it 
is plugged in. As a consequence of technology improvements and user information, the envi-
ronmental burden could be significantly reduced. 

3) Education and communication
After having worked as a consultant, one former D-UWIS student launched and wrote, as a 
freelancer, a guide of environmentally friendly hotels in Switzerland. Already published in the 
fourth edition, the guide helps to sensitise people and supports an ecological hotel industry.

4) Technology 
An employee of a huge solar company founded his own subsidiary aiming at establishing solar 
energy and advancing peripheral energy supply in Italy. Now in the position of the CEO, he de-
velops, finances and constructs solar projects, e.g. photovoltaic installations. 

5) Politics 
An environmental/financial consultant advised the Croatian Ministry of the Environment on 
the implementation of a fund for environment and energy efficiency. In consequence, the 
government invested large amounts of money, especially in the area of waste disposal.

6) Health sector
An employee of a large company (approximately 50’000 coworkers) developed and implemen-
ted a holistic operational health management. He created intra-organisational structures and 
functions to enable employees to maintain and improve their health in sustainable ways.

7) Banks and insurances
A consultant works in a department of a financial consulting company that gives feedback to 
firms regarding their sustainability achievements based on the results of a sustainability index.

In 2009, the median annual income12 of the survey participants amounted to approximately 
92’000 CHF (on average 6 years after graduation). The salaries increased over time (Md = 100’000 
CHF after 8 years and 130’000 CHF after 15 years) and with greater managerial responsibility. Both 
advancements in income and in the managerial position were predominantly achieved through 
continuous engagement within one organisation. At times, changing the organisation was linked 
to gaining a higher salary, but it did not generally in- or decrease the degree of managerial res-
ponsibility, as the latter is strongly tied to a fidelity bonus. The salary increase was most probably a 
reward for the professional experience per se that generally increases over time.

In most professional fields, the income level of the graduates is comparable to that of people in 
the same position with other educational backgrounds. As is generally true in Switzerland13, jobs 
in the chemical industry, banks and insurances, and energy/water supply are best paid (Table 2). In 
several fields (e.g. chemical industry, financial management and consulting, energy/water supply, 
etc.), the salary of the graduates even exceeds the median income of people with other educatio-
nal backgrounds but the same managerial responsibilities. This might reflect a demand for special 
qualifications of environmental scientists within these working areas. Notwithstanding, the lar-
ge number of people working in the field of environmental planning and consulting reduces the 
overall income level. Due to structural reasons, a future increase in this level can presumably not 
be expected. Still, positions are generally much better paid than what the Swiss Federal Statistical 
Office (BFS) reports as median incomes in comparable sectors such as the construction industry 
(Md = 76’000 CHF)14.

12	 Outcome indicator 2 of the BSF: income of the graduates.
13	 Bundesamt für Statistik (BFS). 2009. Schweizerische Lohnstrukturerhebung 2008. Wichtigste Ergebnisse. Neuchâtel: BFS.
14	 The BFS statistics do not capture Environmental planning & consulting as own fields of professional activity. Therefore no gene-

ral median income of this field has been assessed and can serve for comparison.
15	 These three groups correspond to results of a component analysis of the interrelationships between the 15 sustainability as-

pects of the Swiss strategy on the basis of their coverage through the examples.

2.2	Perceived contributions to sustainable development
The graduates reflected and assessed their influence on sustainability based on their best practice 
examples of contributions to sustainable development. Overall, 672 examples were provided, and 
these again reflect the broad range of professional activities of environmental scientists. However, 
the majority can be assigned to 3 typical groups15: (1) environmental centred activities, often in 
nature conservation or natural hazard management, (2) activities promoting innovation towards 
sustainable use of natural resources, (3) activities in environmental education and communication 
(see Box 1). 
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over time and acquiring positions that involve responsibilities and decision competencies advan-
tageous to influencing important developments. Accordingly, graduates show continuous enga-
gement in sustainability over time and do not forget their “roots” during the advancement of 
their careers.

2. Hypothesis: Graduates make worthy contributions to sustainability in all professional fields.

The broad range of fields in which graduates currently work entails the possibility to contribute 
to sustainable development in most societal and economic sectors. Table 2 shows that, in most 
professional fields, graduates perceived their activity as fairly to strongly related to sustainability 
(values > 2.5). Jobs in energy and water supply, NGOs and environmental planning and consulting 
in particular were strongly oriented towards sustainability, as well as activities in farming and fo-
restry and commerce. Fields such as universities, education and the media are in an intermediate 
range (values > 2.5 and < 3.0).

3. Hypothesis: Even in fields where professional activities are usually only marginally related to 
sustainability, important contributions are made.

In banks, insurance companies, in the health sector and in other public services, which are classi-
fied as having a weak relation to sustainability (Table 2), there are some graduates whose work is 
closely related to sustainability. Their perceived personal influence has significantly increased in the 
course of their careers (Table 4). Two illustrations of best contributions made in these branches are 
given in Box 1 (example 6 and 7).

As could have been expected, the main orientation of the activities was often on ecological as-
pects; nevertheless, economic and/or social aspects were also addressed in the majority of the 
examples. Nearly half of them involved efforts to systematically integrate or balance the three 
dimensions, but a conflict between the dimensions occurred in almost as many (Figure 3)16. In ap-
proximately one third of the examples, the achieved effects were evaluated or monitored (Figure 
3). These latter examples are of a special quality, since assessing short- and long-term effects of 
measures is crucial for an effective regulation of human-environment systems.

16	 An analysis of the two latter aspects revealed that they are positively interrelated. Thus, either initial conflicts led to efforts to 
balance different interests or the conflicts arose subsequent to the integration of different dimensions. However, both explana-
tions suggest that resolving conflicts is essential when balancing the three sustainability dimensions.

Based on the graduates’ evaluation of their careers and best practice examples, the perceived in-
fluence of Environmental Sciences graduates on sustainability could be assessed and confirmed 
by the three hypotheses.

1. Hypothesis: Graduates who fill managerial positions contribute particularly strongly to sus-
tainable development.

Former students who attained managerial positions perceived stronger effects of their best examp-
les of contributions to sustainable development (Table 3). They addressed more of the objectives of 
the Swiss sustainability strategy and more frequently obtained a systematic integration of ecologi-
cal, economic and social aspects of sustainability. The perceived overall achievements of graduates 
in upper-level managerial positions were significantly higher than those in lower level positions, 
and they also perceived more substantial increases in their influence on sustainable development 
during their career. This can be explained by those graduates accruing professional experience 
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Table 3.	Relation between the managerial position of graduates and the perceived impact on 
sustainable development: best case contribution, personal overall contribution, in-
crease in influence during career.

Managerial 
positiona) Strength 

of effectb)
Overallb)

No
Lower level
Medium level
Upper level
Highest (e.g. CEO)
Spearman r

a)	Self-employed graduates are not covered in the table.
b)	1 = no , 2 = rather small, 3 = rather strong, 4 = strong, 5 = very strong contribution to sustainable development.
+p < 0.05, ++p < 0.01, +++p < 0.001

Integration 
of dimen-

sions

N
Characteristics of best contribution Professional personal contribution

Increase 
during 
careerb)

N

2.8
2.9
3.1
3.6
3.6

0.22+++

41%
43%
53%
67%
63%

0.16++

140
68
48
24
27

307

2.9
3.0
3.1
3.5
3.2

0.12+

2.4
2.6
2.7
3.1
2.9

0.17+++

171
74
61
28
37
371

Figure 3.	Percentage of examples with a) efforts to integrate the 3 sustainability dimensions, 
b) conflicts between the 3 dimensions, c) monitoring/evaluation of achieved effects 
(N=373).

Integration or balan-
cing of ecological, 
economic & social 
dimension

Conflicts between 
the 3 dimensions

Monitoring and/or 
evaluation efforts

0%	 20%	 40%	 60%	 80%	 100%

46.9%

45.6%

30.3%



3	 THE IMPACT OF ENVIRONMENTAL SCIEN-
CES GRADUATES ON SWISS ECONOMY, 
PUBLIC ADMINISTRATION AND SOCIETY

3.1	 Four statements on the impact of Environmental 
Sciences graduates on Swiss economy, public admi-
nistration and society

The results from the social-system interviews and the discussions in the expert workshop can be 
summarised in four statements17.

1) Internalisation: Originally, industrial and service companies employed external environmental 
experts to handle environmental issues and regulations. Step by step, these duties and responsi-
bilities have been embedded in the working process of operating units. The graduates of Environ-
mental Sciences have acted as important promoters of this change.

2) Networking and standardisation: Environmental scientists form a growing network that en-
hances intersectoral communication. The penetration of well-educated professionals in the labour 
market stimulates the demand for professional environmental advice and services and promotes 
their standardisation. Considering the spectrum ranging from industry to NGOs, this facilitates 
the discussion of environmental issues within and between organisations and supports their in-
tegration into companies’ daily business.

3) Services for the globalised knowledge-based economy and for Swiss small and medium sized 
companies (SME): Global companies (e.g. banks and insurances) look for people with strong ana-
lytical qualifications, excellent communication skills, and a willingness to constantly and funda-
mentally refine themselves professionally. Swiss SMEs are interested in specialised professionals 
with sufficient practical experience. Graduates of Environmental Sciences were appreciated in 
both sectors.

4) Development of a profession: Industry and society perceive Environmental Sciences as an edu-
cational programme but not as a unified scientific discipline. On the long run this could impair 

An impact analysis showed that environmental scientists were successful in transmitting the 
sustainability issue to the professional sphere. The degree of the impact varied between diffe-
rent social systems and was higher in the private sector and comparatively lower in politics. The 
most important impact mechanisms were identified as networking, dissemination of stan-
dards and the qualifications of graduates.

17	 A more detailed report by Mieg (2010) describes the original seven statements which have been partially merged here.
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Table 4.	Increase of the perceived personal influence on sustainable development (SD) during 
the career of graduates working in: professional fields weakly related versus strongly 
related to SD (see Table 2).

Relation of professional 
activity to sustainability

No/in tendency no
In tendency yes - very strong 

a) 1 = no increase , 2 = rather none, 3 = rather yes, 4 = yes, 5 = very strong increase 
+p < 0.05, +++p < 0.001; significant deviations of the means of the increase of influence on SD from 2.5 (i.e. halfway between 2 
= rather none and 3 = rather increased).

Fields weakly related to SD
Increase in the personal influence on SD during careera)

1.8+++

3.0+

Fields strongly related to SD
Mean N Mean N

51
24

1.8+++

3.1+++
103
247



nings offered to economic players or the enactment of environmental laws.
•	Civil society: NGOs and professional associations are supported by members and the faculty 
of Environmental Sciences through engagement, scientific knowledge and practical advice as 
well as ideological support. However, it was shown that most players of civil society do not con-
sciously note environmental scientists as a separate group having a distinguished qualification 
profile. The NGOs had existed and functioned well before the new curriculum was initiated and 
therefore had not explicitly waited for experts able to tackle environmental questions. Common 
ideologies amongst the members are more important than a common and specific education. 

•	Science: The science sector profits from young academics and is predominantly interested in 
their scientific excellence. The research conducted at the department defines standards used in 
the study programme, thus conveying them to the graduates, and provides results for specific 
mandates to the economy. 

Overall, Figure 4 demonstrates that the social systems predominantly perceive ETH Environmen-
tal Sciences through graduates working or engaging in the different sectors. The graduates bring 
along applicable skills that the players of the social systems impute to the education.

3.2	General impact on integrative sustainability
The focus of the experts’ quantitative impact assessment was on integrative sustainability, i.e., on 
the question of whether a balance of the ecological, economic and social aspects of sustainability 
could be implemented in selected fields of the social systems. The corresponding impact was rated 

the full acceptance of environmental sciences as a new profession, given that empirical evidence 
suggests that the development and maintenance of a profession is strongly linked to the exis-
tence and perception of a corresponding scientific community. This should be taken into conside-
ration and improved upon in communications with the public.

Figure 4 shows the position of the Environmental Sciences programme within Swiss society, pu-
blic administration and economy based on practical impacts of environmental science and the 
corresponding education and qualifications of graduates as perceived by representatives of the 
social systems: 
•	Economy: Depending on their orientation, economic players perceive and appreciate different 

skills of the graduates (Statement 1 and 3). A standardisation within the private sector is achie-
ved through increased networking of highly skilled environmental scientists (Statement 2). 

•	Politics and public administration: Public administration requires the environmental expertise of 
graduates, and environmental scientists engage in political functions and debates. In this sector, 
Swiss National Research Programmes (NFP) serve as important transmitters of environmental 
science into politics. Resulting indirect impacts are increasing standardisation, vocational trai-
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Figure 5.	Impact of Environmental Sciences (graduates) on integrative sustainable develop-
ment of social systems in Switzerland (-1 = negative impact, 0 = no impact, 1 = positive 
impact, 2 = distinct positive impact).
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Figure 4.	 Position of the Environmental Sciences programme within Swiss economy, public 
administration and civil society: representatives‘ perceptions of the graduates‘ qua-
lifications and important impact mechanisms.
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4	 ENVIRONMENTAL SCIENCES EDUCATION 
AND CAREER

The Environmental Sciences education provides a broad background, in-depth knowledge of 
specific systems and guidance and experience in deepening one’s own knowledge in exemp-
lary contexts. This education was useful in most of the graduates’ professional activities and 
enabled them to tackle various employments at interfaces to different disciplines in which 
they managed to develop their specific competencies. The curriculum imparts a distinguished 
qualification profile to the students that allows for a future development of an environmental 
profession. Yet the department not only prepares graduates for applied occupations but also 
successfully promotes academic careers.

4.1	General assessment of the Environmental Sciences 
education

The Swiss Federal Statistical Office (Bundesamt für Statistik, BFS) annually assesses the achieve-
ments and the quality of the Swiss university system through graduate surveys. Six outcome indi-
cators are defined that link the education to the labour market and that evaluate to what extent 
graduates profit from the acquired competencies in their professional activities18:

1.	 Employment rate of the graduates 
2.	 Income of the graduates 
3.	 Rate of entry into the job market since graduation
4.	Qualification profile demanded by employers
5.	 Correspondence between required and acquired competencies
6.	Satisfaction of graduates regarding the contribution of their studies to their success on the 

job market

The BSF assesses these indicators separately for six major study sectors (see Figure 4/5). Since 
the regular graduate surveys of the department of Environmental Sciences entail the same or 
similar questions, the Environmental Sciences background can be compared to other university 
educations (with the exception of indicator 6, which is not evaluated by D-UWIS). As employment 
rate and income level of the D-UWIS graduates has been discussed above (see Chapter 2.1), the 
subsequent section details results from such a comparison for indicators 3 - 5.

Outcome indicator 3: Rate of entry into the job market since graduation
Differently to indicator 1 (employment rate of the graduates), this indicator contains a qualitative 
aspect. It measures the entry into a qualified professional activity where a university degree is ne-
cessary. In 2008, 72% of the Environmental Sciences graduates from 2006 were in positions having 
this requirement, which is equivalent to the rate of 72% averaged over all study programmes18.

18	 http://www.bfs.admin.ch/bfs/portal/de/index/themen/15/06/key/ind1.html

based on the quality and the strength of the effect of the activities performed by the graduates in 
a sector as well as of the ideas transferred to the public.

On a scale from -1 (negative contribution) to 2 (large contribution), the average impact over all sec-
tors was rated 0.85 (Figure 5). A comparatively high impact resulted for environmental consulting 
and planning offices (1.2), whereas a lower impact was found in politics (0.7) and Swiss SMEs (0.7). 

18 Department of Environmental Sciences 19www.env.ethz.ch



4.2	Environmental Sciences education and professiona-
lization

Figure 8 shows that Environmental Sciences graduates have a very strong qualification surplus 
with respect to modelling environmental systems and a considerable surplus in natural scientific 
analysis21. With a view only on an optimisation of the curriculum, the programme should decre-
ase training in these skills in the future in favour of more practice-oriented competencies such 
as the development of concrete solutions. However, a major motivation of the founders of the 
Environmental Sciences Department was that they perceived a societal need for environmental 
experts (see Chapter 1.1) and thus wanted to provide an education that allows the development of 
a profession22. Until now, such a distinguished field of environmental professional activity has not 
been established in Switzerland or Europe. Nevertheless, the graduates’ assessment of the impar-
ted skills shows that the curriculum generally allows for the process of a professionalization23: A 
qualification surplus, such as graduates have in quantitative modelling of environmental systems, 
is essential for the public perception of the education24. On the long term, these special compe-
tencies can build a distinguished profile for a profession that is anchored in society and on the 
labour market: If established, the graduates’ expertise in system knowledge would then be solici-
ted in all activities regarding “integrative assessment of nature and environmental systems” and 
be deemed as the standard. Thus, the graduates’ competencies, even if not completely adapted to 
current demand on the job market, assign a professional profile to ETH Environmental Sciences. 

21	 Summary of yearly graduate surveys of the Department of Environmental Sciences from 1999-2004 and 2006.
22	 A profession is an organisation of experts that successfully occupy and to a certain degree monopolize a certain professional 

field. Amongst others, an academic education is one of the preconditions for the development of a profession (Mieg, 2001).
23	 An academic education is only one precondition for a successful professionalization. For more details see Mieg (2001).
24	Mieg HA. (2001). Umwelt und Profession – ein Status-Bericht aus der Schweiz. GAIA 10: 182-189.

Outcome indicator 4: Qualification profile demanded by employers
Figure 6 shows that graduates of study programmes which are strongly linked to a profession, e.g. 
medicine and law, undertake employments with very specific qualification requirements18. In con-
trast, environmental scientists engage in professional activities that typically require a university 
degree but where approximately only 25% demand a degree exclusively in Environmental Scien-
ces. This pattern is similar to that perceived by graduates of other generalist studies, in particular 
economics. In fact, Environmental Sciences graduates named around 60 different types of alterna-
tive curricula that could have potentially prepared them for performing their current professional 
activity19. This variety reflects the broadness of professional fields into which the graduates ente-
red. The Environmental Sciences education seems to impart skills to the students that are useful 
for working at diverse interfaces to other disciplines. On the job, the graduates were evidently able 
to deepen their basic knowledge in a specific area and to develop as experts equal to graduates 
from specialised study programmes.

Outcome indicator 5: Correspondence between acquired and required skills
Despite the fact that a majority of the graduates do not necessarily require the Environmental 
Sciences education on the job (Figure 6), 78% of them perceive their current activity as very appro-
priate19 to their qualifications20. This is a very high percentage compared to other disciplines and 
substantially exceeds the average of 60% over all university programmes (Figure 7)18. It thus seems 
that the graduates were able to usefully implement their acquired skills in their careers and were 
very often content with their educational background.

19	 Hansmann R, Mieg HA, Frischknecht P. (2010). Survey of Graduates of Environmental Sciences of the Years 1992 to 2005: Analysis 
of their Careers and their Contributions to Sustainable Development.

20	The original survey contained a five-point scale. To be able to compare the results with the BFS statistics, the two lowest and the 
two highest scales were summarised to each one category.
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Figure 7.	Correspondence between aquired skills and those applied in the job* (Do you have a 
professional activity adequate to your education?). 
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* Data for graduates from 1998/1999 for Environmental Sciences and for graduates from 2002 for all other study programmes.
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only slightly or not adequateFigure 6.	Qualification demands of employers 5 year after graduation* (Was a university de-

gree required for your position?). 
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4.3	Further academic education and academic careers
The percentage of Environmental Sciences graduates who successfully completed a doctorate is, 
with 23%, considerably lower compared to natural science graduates. However, 54% have comple-
ted additional alternative education programmes. The most frequent amongst these are manage-
ment educations (e.g. MBA or leadership training) and teaching or didactical studies, followed by 
other post-graduate studies and additional full university programmes. No significant effect of 
further education on the orientation of the professional activity to sustainable development or on 
the income level was found. Presumably, the reason for this is that graduates who do not attain a 
doctorate enter the private sector or public administration earlier and therefore have more time to 
ascend to leadership positions. Exceptions are graduates completing a supplementary education 
in management, who earned on average 15’000 CHF more than others (controlled for seniority). 
In some cases enrolling in, for example, an MBA might have first laid the foundation for higher 
incomes, while in other cases graduates already in leadership positions in a company might have 

This is an important feature of a university education in contrast to the educational programmes 
at technical colleges, which are much more oriented towards the demand of the job market.

In point of fact, the graduates perceived most of their subject-specific and general skills as not 
adequate enough for practical application (Figure 8). Two reasons can explain this: First, a lot of 
knowledge is only acquired in practice. Second, graduates are often unable to completely perceive 
the quality and quantity of their knowledge, especially regarding procedural knowledge. This is 
supported by the survey regarding the work experience. Generally, the students rate their qualifi-
cations lower than do their supervisors. It thus seems that the students are very critical regarding 
their own skills, even if their performance could convince external professionals (Figure 9).

Figure 9. 	Assessment of the master students‘ subject-specific and general skills by supervisors 
of the work experience (N = 75, 1 = low level ... 5 = high level)

Subject-specific skills
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2 Natural scientific analysis
3 Social scientific analysis
4 Modelling environmental systems
5 Developing concrete solutions
6 Evaluating environmental problems
7 Considering technological aspects
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9 Considering societal values
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Figure 8. 	Graduates‘ ratings on subject-specific and general skills acquired during the curricu-
lum and demanded in actual professional activities (N between 330 and 341, 1 = low 
level ... 5 = high level)

Subject-specific skills
1 Detecting relevant aspects
2 Natural scientific analysis
3 Social scientific analysis
4 Modelling environmental systems
5 Developing concrete solutions
6 Evaluating environmental problems
7 Considering technological aspects
8 Cooperation with non-experts
9 Considering societal values
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5	 RESEARCH IN THE CONTEXT OF THE FOR-
MATIVE EVALUATION SYSTEM

Data produced by the various continual evaluation instruments elicited research activities in two 
fields: 
(1) Educational research deals with the skills imparted to students and the resulting qualification 

profile of the graduates. Typical examples are:
•	 Links between the components of a university programme and the qualification profile of 

graduates (Hansmann, 2009)
•	 Transdisciplinary case studies as a means of sustainability learning (Scholz et al., 2006)
•	 The role of internships in higher education in Environmental Sciences (Scholz et al., 2004)
•	 Assessment of undergraduate examinations (Alean-Kirkpatrick, 1998)

(2) Research into professions covers, for example, the following subjects:
•	 The epistemic structure of professional activities in the market of professional environmental 
services in Switzerland (Mieg, 2001; Mieg, 2002)

4.4	Survey amongst high school students
In 2009 D-UWIS conducted an online survey to assess the image of Environmental Sciences held 
by high school students and to map their personal interests. From the 307 participants, a majority 
(88%) declared knowing – at least approximately – what Environmental Sciences imply. However, 
only one fifth additionally indicated a more accurate understanding of the term. Of those 88% 
more or less familiar with the field, nearly 80% called Environmental Sciences rather interesting 
or even very interesting or mega-cool, respectively. Thus, the study revealed a pleasingly positive 
image of Environmental Sciences amongst high school students. 

36% considered it possible or probable for them to enrol in Environmental Sciences. In a cluster 
analysis, 18 different personal interests were related to the affinity for choosing an Environmental 
Sciences education. Two groups of students are particularly attracted: 
•	Those with a strong interest in natural sciences and no other attributes.
•	Those with a strong interest in natural sciences and in addition in nature and protection of the 

environment, sports and animals and pets. 

Hence, the survey showed that the department curriculum appeals to two important subgroups 
of high school students. 

later received management educations. It seems clear that obtaining a leadership position plays 
an intermediary role here.

An option for doctoral students is to follow an academic career. More than 10% of former PhD 
students of the department and almost one third of postdocs have been subsequently appointed 
as professors (Table 4). In the case of senior researchers, more than half of the former employees 
eventually held a professorial position. This is an impressive achievement and testimony to the 
professional skills of ETH Environmental Sciences’ staff and professors, at least at the European 
level.
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Figure 10.	Perceived competition between graduates of different study programmes in the 
Swiss market of professional environmental services.
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Table 4.	 Academic careers of former scientific staff of D-UWIS (aggregated from 27 professor-
shipsa)).

Position of former 
staff member at 
D-UWISb)

PhD
Postdoc
Senior researcher

a)	Includes estimated data of all professors who were active at D-UWIS between 2004 and 2009.
b)	For people having held several positions at D-UWIS, the highest one was taken into account.
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6	 CONCLUDING REMARKS
During their first ten years, the Department and the Study Programme of Environmental Sciences 
were regularly called into question within the ETH. The excellent students who enrolled every year 
were the most important guarantee for a successful continuity of the curriculum. Now - almost 
25 years later – both the department and the study programme enjoy broad acceptance within 
the ETH. As shown in the impact study, the Swiss society, public administration and economy pay 
an equal regard to ETH Environmental Sciences. Three peer review committees (in 1996, 2004 and 
2010) have recognised the high quality of research and education. 

In 2003, the Department of Environmental Sciences introduced the Bologna teaching system, with 
a bachelor programme designed to be completed within three years (180 credit points ECTS) and 
a master’s programme of two years (120 credit points ECTS). The language of instruction at the 
master’s level is generally English, indicating the increasing internationalisation of the master’s 
students. This reorganisation took great efforts but was implemented without any significant dif-
ficulties. The graduate surveys considered in this report could not yet focus on the new program-
me. However, the central idea and the core elements of the former diploma programme were kept, 
even though the Bologna Process motivated the reconsideration of the the aim of the programme, 
the structure of the curriculum and the content of each individual course. Initial feedbacks from 
students and from people outside the ETH indicate that the change has maintained and further 
improved the quality of the education. The department will count on the established procedure of 
assessing, reflecting on and improving this quality to guarantee the continuous development of 
the bachelor/master’s system.

•	 Professional identities of environmental experts (Mieg, 2008)
•	 A cluster analysis of the Swiss market of professional environmental services as a test for the 

Driving force-Pressure-State-Impact-Response (DPSIR) model (Mieg, in press)
•	 Competition in the Swiss market of professional environmental services (Mieg & de Sombre, 

2007).

For instance, a national survey on competition in the market for professional environmental servi-
ces (Mieg & de Sombre, 2007) revealed the following (see Figure 10): 

•	 First, there are two areas of competition therein, one related to nature and the other to plan-
ning.

•	 Second, D-UWIS graduates were already perceived as the core competitors since 2001.

A comprehensive list of publications is given in the bibliography of this report. 
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