
How do we engage with sustainability in our own work? 

 

We engage in sustainability science, an approach to research that seeks to draw on different forms of 

science and expertise to improve our understanding of and repertoire of action on complex dynamic 

human-environment interactions.i ii Our conception of sustainability is derived from ecology – it denotes 

long-lived biological systems.iii 

 

Our ongoing contribution to Sustainability 

Seeing sustainability as part of science can be problematic. First, sustainability is a normative concept that 

usually describes what is ‘desirable’ for human-environment interactions. Second, the focus on human-

environment interactions requires to acknowledge, complexity, place-based knowledge, contradictions 

associated with different expertise and interests, uncertainty, and ignorance. This is at odds with social 

norms widely associated with science since the post war period, including disinterestedness and 

universality, that drive science to produce abstract and simplified theories and representations (concepts, 

formulae and models) with claims to universal validityiv.   

A new approach to structuring a research process, transformative sustainability science is emerging, in 

which researchers, civil society, private enterprise, and governments collaborate with the goal of 

transforming how society and environment interact. From our perspective, the juxta-position of different 

ways of describing problems and different ways of knowing is essential to better understand how different 

facets of complex problems might be related to each other and acted upon.  

The design of spaces, processes and structures for the practice of participatory transformative sustainability 

science in practice is the focus of our research. Our research approach combines solutions-oriented 

knowledge creation form the natural science and engineering with critical perspectives from social sciences 

and humanities on the functioning of our society. This is required in order to better understand and act 

upon complex social-ecological systems with stocks and flows of materials and energy that are developing 

interdependently with social structures and practices. A combination of methods for collaborative systems 

thinking, scenario approaches for exploring alternative futuresv and building normative and strategic 

capacities in groups are developed and implemented.  

What we want to do 

Sustainability science at the University of Luxembourg is conceived as a social learning process rather than 

a field of knowledge.  Our research pursues three main strands.  First, in contribution to theory building, 

issues of quality criteria and processes in sustainability science are of central concern.vi  

A second strand concerns the relation of learning across different scales of social organization,vii building 

on prevailing conceptions of social learning in environmental management and human ecology.viii ix  Our 

conception of learning is rooted in John Dewey’s work (1938), who assumes that knowledge is constructed 



for action, and that learning can be mediated by iterative cycles of making hypothesis, systematic inquiry 

testing hypotheses in practice, observation and reflection.  Transformative learning then emerges from 

dialogue between groups with diverse sets of values and world views, in which each group is brought to 

reflect on and creatively re-consider their own ways of thinking and doingx. This research strand is closely 

linked to the study programme we built , the Certificate in ‘Sustainability and Social Innovation’. xiA first 

research project in this strand that is being developed with the Ministry for Education and the SCRIPT is 

designed to start a systematic and future-oriented dialog in three schools and the communities they are 

embedded in. This project starts from the premise that some future impacts can be influenced by human 

agency, and that education is pivotal to enhancing a nation’s resilience to change and capacity to exert 

influence where possible. This research project focuses on how transformative social learning can emerge 

from social interaction in diverse groups in dialogic spaces, and focuses on  assess learning and how this 

may be linked in individuals organizations and at the systemic level systems thinking in a future oriented 

manner. Systemic thinking is structured and informed aided by a computer-based concept-mapping tool. 

The proposed research approach accordingly involves the co-creation and structuring of dialogic spaces for 

future-oriented learning to occur in diverse groups of school staff, students, researchers and stakeholders. 

The dialogs will concern the question what school system, schools, and learning opportunities are needed 

to cope with and make the best of accelerating change.  In the context of new policies on school 

development and diversification of the Luxembourg school system this systematic future-oriented process 

can serve as a basis for schools to develop a differentiated vision and mission statement on the role they 

see for themselves in society. The associated development of a web-platform that allows to couple the 

provision of learning and teaching resources with the possibility to provide feedback on their use responds 

to recent policies on the use of digital technologies in and for education ‘Digital 4 Education’.  Furthermore, 

this project is pertinent to the national implementation of the United Nations 2030 Agenda for Sustainable 

Development relating to several goals, but most specifically to goal 4 on education, by developing a more 

diversified and more effectively self-organizing school and learning system.   

The third research strand, in development with the Ministry for Sustainable Development and 

INfrstructures, aims to combining a systems approach and participatory scenario building with regional 

integration. This project will first focus on future challenges and interdependencies at the water-food nexus 

in the catchment area of the Alzette (with focus on the sandstone area around Luxembourg city). This 

research will be co-produced in collaboration with scientists, policy-makers, enterprises, and organized civil 

society. Overarching research questions include: ‘How can today’s relatively independent activities of 

research, planning, observation, assessment and decision-support be better integrated into systems for 

adaptive management and social learning?’ And ’How can the future be scanned in a creative, rigorous and 

policy relevant manner that reflects the normative character of sustainability and incorporates different 

perspectives?’  



For capacity building in existing disciplinary public research teams, government units, private firms and 

organized civil society, and to foster interest in engaging in transformative sustainability science, we are 

developing a virtual knowledge centre for sustainability related science, technology and leanring, as a nodal 

point.  

 

Suggested readings 

                                                           
i Kates RW, Clark WC, Corell R, Hall JM, Jaeger CC, Lowe I, McCarthy JJ, Schellnhuber HJ, Bert Bolin, Dickson NM et al.: 
Sustainability science. Science 2001, 292(4):641-642 http:// dx.doi.org/10.1126/science.1059386 Retrieved from www. sciencemar.org. 
ii Clark WC and Dickson NM: Sustainability science: The emerging research program, PNAS 2003, 100 (14): 8059 – 8061; 
www.pnas.orgcgidoi10.1073pnas.1231333100 

iii Robinson, J , Berkhout, T., Cayuela,A: Sustainable campus as societal test bed: The case of The University of British Columbia. In 
König A (ed). Regenerative Sustainable Development of Universities and Cities. Edward Elgar; 2013. 
iv Merton RK.:The Sociology of Science: Theoretical and Empirical Investigations. Edited and with and introduction by Norman W,Storer, 
The university of Chicago Press, 1973 

v Swart RJ and Robinson J: The problem of the future: sustainability science and scenario analysis. Global Environmental Change 
2004, 14: 137-146 

vi Funtowicz SO, Ravetz JR: Peer review and quality control. In International Encyclopedia of the Social & Behavioral Sciences, Vol 17. 
Edited by Wright JD. Oxford: Elsevier; 2015:690-694 
vii Wals AEJ, Brody M, Dillon J, Stevenson RB: Convergence between science and environmental education. Science 2014, 344:583-
584.  

viii Keen M, Brown VA, Dyball R (Eds): Social learning in Environmental management: Towards a sustainable future, Earthscan; 2005.  

ix Dyball R and Newell B Chapter 6. Systems and sustainability. In Understanding Human Ecology: A systems approach to 
sustainability.  Routledge, 2015.   
x Lotz-Sisistka H, Wals AEJ: Transformative, transgressive social learning: rethinking higher education pedagogy in times of systemic 
global dysfunction, Current Opinion in Environmental Sustainability 2015, 16: 73–80. 

xi König A:  Towards systemic change: on the co-creation and evaluation of a study programme in transformative sustainability science 
with stakeholders in Luxembourg. Current Opinion in Environmental Sustainability 2015, 16:89–98. Share link to special issue:   
http://www.sciencedirect.com/science/journal/18773435/16 

http://www.sciencedirect.com/science/journal/18773435/16

