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Based on: 

 

 



 

“Humanity has the ability to make 

development sustainable to ensure that it 

meets the needs of the present without 

compromising the ability of future generations 

to meet their own needs….  

 

From Our Common Future,  

From One Earth to One World, 1987 

 (a.k.a the Brundtland report) 
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“The concept of sustainable development does 

imply limits - not absolute limits but limitations 

imposed by the present state of technology and 

social organization on environmental resources 

and by the ability of the biosphere to absorb the 

effects of human activities…. 

  

  

                   

From Our Common Future 

(continued) 
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“Yet in the end, sustainable development is not a 

fixed state of harmony, but rather a process of 

change in which the exploitation of resources, the 

direction of investments, the orientation of 

technological development, and institutional 

change are made consistent with future as well as 

present needs.” 

From Our Common Future 

(continued) 
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 Academic: ”sustainable science and technology”  

  focusing on academic research and expertise   

 

 Commercial: ”sustainable innovation”  
        emphasizing entrepreneurship and business 

 

 Integrative: ”green engineering” 
   bringing contextual knowledge into the learning process    

 

 
Contending Responses in 

Engineering Education 
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Based on Different Meanings 

of Sustainability 

 

 Environmental sustainability 
- developing scientific knowledge and technical expertise 

 

 Economic sustainability 
- making green innovations and commercial products 

 

 Socio-cultural sustainability 

- changing values and behavior, institutions and practices 
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 as science, or ”applied science” 

     the engineer as an academic expert 

 

 as technical development, or ”innovation” 

       the engineer as entrepreneur, or manager 

 

 as public service, or ”stewardship” 

       the engineer as citizen, or change agent 

 

...and on Different 

Conceptions of Engineering 



 (Sub)disciplinarity, or ”mode 1”:  

 - internally-driven research programs 

 

 Transdisciplinarity, or ”mode 2”:  

 - externally-driven networks or systems of innovation 

 

 Cross-disciplinarity, or ”mode 3”: 

  - combining the internal and external: mixing modes 

 

 

…and on Different “Modes”  

of Knowledge Production 



Transdisciplinarity,  

or ”mode 2” 

  ”Knowledge which emerges from a particular 

context of application with its own distinct 

theoretical structures, research methods and 

modes of practice but which may not be 

locatable on the prevailing disciplinary map.” 

 

     Michael Gibbons et al, The New Production of Knowledge (1994) 



 Problem-driven, rather than disciplinary, or market-driven 

 A focus on processes of socio-cultural change 

 Reflective, rather than explanatory or commercial ambition 

 Participatory, interventionist methods  

 Personal engagement in what is studied 

 

 

 

Change-Oriented Research, 

or ”Mode 3” 



Different Approaches to  

Sustainability in Engineering Education 

 

                           academic                  commercial                     integrative                       
             

Main                 scientific                   technological                  public 

focus  research          innovation                          service 

 

Types of professional,         managerial,                         situated, 

Knowledge     (sub)disciplinary      transdisciplinary          cross-disciplinary 

              

Forms of        ”by the book”,         ”by doing”,                 ”in context”, 

learning theoretical                  practical                      hybrid imagining 

 

Identity,    expert ,                   entrepreneur,                       citizen, 

social role      policy adviser              manager                      change agent
     

Contexts of     governments        companies         communities    

application        (”state”)        (”market”)          (”civil society”) 

         



 A focus on ”niche-seeking” and specialized knowledge 

acquisition in the educational process  

 

 A reconfiguration of established scientific and engineering 

fields into ”subdisciplines” and delimited areas of 

expertise 

 

 Reassertion of scientific values and a professional 

engineering identity  

 

 ”Outsourcing” of non-engineering, or contextual 

knowledge from educational programs  

  

 The Academic Approach, 

or ”Mode 1” 



 ”Linking in” engineers and engineering students to 
business networks, or systems of innovation 

 

 ”Adding on” managerial and entrepreneurial skills to 
engineering competencies 

 

 Providing students with opportunities to work with and/or 
at companies in their educational programs 

 

 Neglecting broader social and cultural understanding 

 

 Fostering a kind of ”top-down” hybridization or mixing of 
engineering tools and business skills 

 

The Commercial Approach 



An Integrative Approach to 

Engineering Education for 

Sustainability 
 

 Engineering problems formulated in socio-cultural terms 

 ”Situated learning” of scientific and technical skills   

 Contextual knowledge an integral part of curriculum 

 Ongoing interaction between engineering and humanities 

 A fostering of a ”hybrid imagination” 

 



 Fostering a Hybrid Imagination  

 At the discursive, or macro level 
 connecting technical solutions explicitly to social and 

environmental problems: turning engineering green 

 

 At the institutional, or meso level 
 organizing spaces for collective learning across 

faculties and societal domains: encouraging cross-
fertilization 

 

 At the personal, or micro level 
 combining scientific-technical competence with socio-

cultural understanding: ”mixing the modes”  

 



Teaching Contextual 

Knowledge in Aalborg 

 a part of problem-based learning (PBL) 

 courses of lectures and supportive advising 

 component of first-year engineering project work 

 longtime, habitual difficulties in being accepted 

 but sometimes it really works!  

 



By 

Tore Jesper Andersen 

Christopher Duun 

Christian Holt 

Simon Gade Thomsen 

Theis Simonsen 

Ulrik Landberg Stephansen 

Anders Bundgård Sørensen 

 

A good example: 





Schematic 

representation 

of the 

operation 

principle 



Experimental 

apparatus for 

testing 

efficiency 



Technology 

assessment, 

or SWOT 

analysis 



 

 

The Alley Flat Initiative grew out of a Sustainable Design 

Studio in the School of Architecture and Planning, at the 

University of Texas, organized by Professor Steven 

Moore and guest professor  Sergio Palleroni 

 

Another example:  

The Alley Flat Initiative 

 



 

• The UT Center for Sustainable Development,  

• the Guadalupe Neighborhood Development Corporation, 

• the Austin Community Design and Development Center.  

 

 

The initial goal of the project was to build two prototype alley 

flats (aka granny flats)- one for each of two families in East 

Austin - that would showcase both the innovative design and 

environmental sustainability features of the alley flat designs.  

A collaboration between  

 



Moving into the second alley flat... 

Professor  

Steven Moore 



The long-term objective of the Alley Flat Initiative is to create 

an adaptive and self-perpetuating delivery system for 

sustainable and affordable housing in Austin. The "delivery 

system" would include not only efficient housing designs 

constructed with sustainable technologies, but also 

innovative methods of financing and home ownership that 

benefit all neighborhoods in Austin.  

 
http://www.thealleyflatinitiative.org/ 



More examples: 

 Juan Lucena, Jen Schneider, 

and Jon Leydens (Colorado 

School of Mines), 

Engineering and Sustainable 

Community Development 

(Morgan & Claypool 2010) 
 

 

 



and, even more ambitiously: 

Arizona State University, with the first School of 

Sustainability in the United States, offering a wide 

range of courses, degree programs and ”green 

campus” initiatives 

 

 

http://schoolofsustainability.asu.edu/ 
 



   Three modest proposals to  

integrate sustainable development  

into engineering education  
 

1) expose students to the different meanings and 
interpretations of sustainability from the very beginning of 
their education with an introductory ”STS” course in 
Science, Technology and Sustainability in the first year 

 

2) organize spaces for collective learning across faculties 
with a semester-long project-organized  course that is 
carried out among students from at least two different 
departments with an explicit sustainability focus 

 

3) arrange a summer school in sustainability, maybe on a 
boat as they do at Delft 

 

 

 



 

http://www.youtube.com/watch?v=bHYEIK61Jx0 

  

 

TU Delft offers all Master Students the opportunity to specialize in 

sustainable development next to their Master. Once all requirements are 

met students will receive the appendix ‘Technology in Sustainable 

Development’ together with their master certificate. 

 

The course ‘Technology in Sustainable Development’ consists of two 

parts in which interdisciplinary groups of students work on typical 

sustainability issues and approaches. The course will be offered twice a 

year, in spring and in autumn. The first part is a full-time week which 

takes place on a boat where guest lectures and workshops are held. In 

the second part - which is spread over about 6 weeks – students are 

asked to develop approaches to solve the sustainability problems. In 

interdisciplinary groups they focus on one subject, for example: water, 

energy, industry, transport, etc. 

 

Boatweek 
Become a ‘Sustainable Engineer’! 

 

 

http://www.youtube.com/watch?v=bHYEIK61Jx0
http://www.youtube.com/watch?v=bHYEIK61Jx0

