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Planetary Boundaries/
Academic Boundaries





Main Achievements
Agreements on:

• Keeping temperature increase below 2°C, and
strive for 1.5°C

• Nationally determined contributions (NDCs) 
(annual reports on progress with international 
review)

• new NDCs after 5 years (with expectation they
will represent a progression beyond previous
ones)

• Increasing aid for developing countries to more
than US$100 billion per year



EU’s 2030 Framework for Climate and 
Energy Policy

Council decision (October 23, 2014):   

By 2030:

• At least 40% ghg emission reductions
(compared to 1990 levels)

• 27% share of renewables in energy consumed

• 27% (minimum) energy efficiency
improvements (with possible increase to 30% 
after 2020 review)



Decarbonization of Energy Industry

• Shift away from lignite, hard coal, oil, and
eventually natural gas

• Future of fossil fuel use is time limited!

• Energy efficiency will be crucial

• Renewable energy will be a major part of the
future global energy economy

• Nuclear energy will be pushed by industry, but 
also strongly resisted. Probably too expensive.



China under Xi Jinpeng

• calls for creation of ecological civilization

• Revamping of 1989 environmental law

• Fight on air pollution

• Introduction of emissions trading system

• Cap on carbon emissions:  around 2030.

• Renewables 20% of final energy by 2030



Renewables 22.8% of world electricity
production in 2014 (nuclear 10.8% in 2013)



Energiewende/
Forschungswende



National Science Foundation

‘Research sponsors are moving toward funding fewer but 
larger and longer projects that involve the integration of 
multiple disciplines focused on the evaluation and 
management of interactions at the human-nature 
interface. Private-sector funders are also increasingly 
interested in sponsoring or partnering in such research, 
especially if it concerns sustainability.’

-

Dr. Will Focht, Director of the Environmental Institute and the Environmental Science Graduate Program, 
Oklahoma State Univ. “Complex Environmental Systems: Synthesis for 

Earth, Life, and Society in the 21st Century (A 10-Year 
Outlook for the NSF)”. -2003.



UC Berkeley, Energy and Research Group (1973)

• Environmental sciences

• Analyze social causes of energy and
environmental problems

• Field research in variety of ecosystems

• Cross cultural learning

• Devise technical and policy alternatives to
unsustainable energy and resource use patterns

• Public Policy and Energy Resources Group



The Earth Institute at Columbia University 

• Carbon cycle and energy 

• Water access and safety 

• Hazards mitigation 

• Climate change and climate/society interactions 

• Global health 

• Ecosystems 

• Agriculture, ecology, and nutrition 

• Urbanization 



MIT Energy Initiative (2006)

• Energy research, education, outreach

• Low Carbon Energy Centers

• Led to creation of MIT Office of Sustainability
(2014)



European Platform of Universities in 
Energy Research and Education

• In 2012, the EUA-EPUE comprised 171 
universities from across Europe who 
demonstrated research and education 
capacity in the energy field, ranging from 
science, engineering and technology to bio-
sciences and medical/life sciences and from 
economics to social sciences and humanities.

http://www.eua.be/Libraries/research/EPUE-Members_13_September_2013.pdf?sfvrsn=0


The Low Carbon Energy for
Development Network (LCEDN) (2012)
• Durham Energy Institute (DEI) and the Midlands Energy

Consortium (MEC). 
• platform for academics, practitioners, policy-makers and

private sector organisations to interact and cooperate on 
research for low-carbon development. 

• group of five academic research centres that facilitate a 
network of individuals and organisations concerned with
promoting Energy for Development research in the UK and
worldwide. 

• Science and Technology Policy Research Department 
(SPRU) at the University of Sussex, the Energy Futures Lab 
at Imperial College, the UK Energy Research Centre (UKERC) 
as well as the DEI and MEC.



University of Oxford

• Low Carbon Futures Programme (Energy
Systems and Governance, Energy Demand 
Policy, Energy Monitoring and Analytics, 
Flexibility)



Germany Taps Universities in Its Push 
for Green Energy

• Paul Hockenos, New York Times, May 11, 2014.

• The biggest innovation in higher education is how the
Energiewende has triggered the creation of new interdisciplinary
approaches, pushing instistutinos to develop new courses, degrees
and departments

• In terms of the transformation, Germany’s biggest challenges today, 
he said, “are socioeconomic in nature: public awareness, cost and
community involvement.”

• There are 180 universities and polytechnic colleges in Germany 
involved in the energy transition, with the federal Research Ministry
providing $2.65 billion in competitive grants from 2011 to 2013.



Switzerland: NFP 70, NFP 71

The National Research Programme "Energy
Turnaround" (NRP 70) focuses on the scientific
and technological aspects of the change in 
energy strategy and the corresponding
changeover to a new energy system for
Switzerland. 

NRP 70 cooperates closely with the National 
Research Programme "Managing Energy
Consumption" (NRP 71). The research work will 
continue until the end of 2018.



Technical University of Munich

Newly established the Bavarian School of Public 
Policy in order to strengthen link between
engineering and natural sciences with public
policy and political science

Areas of focus: The Social, Technological, and
Environmental Consequences of Big 
Transformations; Big Data and Democracy; 
European and Global Governance and Justice



ENERGY-TRANS 

 
Transformation of the energy system 

 

Researching an Energy Transition
The Helmholtz Alliance 
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Kopernikus Projects
Power to X, System Integration, New 

Grid Infrastructure, Industry Processes, 
Participation



What role for Research Universities?

-Scientific research into climate change, 
biodiversity loss, ocean acidification, 
desertification, energy transitions, etc.….

-Research into technological solutions

-Research into the the forces that steer societal 
responses to those changes



What Role for Universities?

Assessing causes and consequences of 
environmental problems and sustainability 
challenges and proposing ways forward

Collaborative, international, inter-disciplinary 
research efforts to combine knowledge across 
fields and cultures

Diffusing knowledge to the general public and 
policy makers



We know too little about what kinds of changes 
different individuals, groups, and societies think is 
necessary, what kinds of technologies and practices 
they are willing to accept, and what kinds of behavioral 
changes they think need to be made and are willing to 
make.



What kind of technological and societal 
changes are necessary to mitigate 
climate change, resource depletion, and 
biodiversity loss? 





What goals, targets, strategies 
should a society choose and who 
should decide this?



How does the construction and 
delivery of “knowledge” influence 
people’s understanding of major 
global issues, like climate change 
and the energiewende?



How can public policy support the spread 
of effective (technological, social, 
knowledge) initiatives?



What Role for Universities?

• Examining ways that ecological modernization 
can be achieved

• Assessing current successes, failures

• Studying the past, making proposals for future



Best Global Universities for
Environment/Ecology (US News & World 

Report, 2016)

1. Univ. California – Berkeley
2. Harvard Univ.
3. Univ. California – Davis
4. Stanford Univ.
5. Swiss Fed. Institute Tech, Zurich
6. Duke Univ.
6. Univ. of Oxford
7. Univ. of British Columbia
8. Wageningen Univ. & Research Centre
9. Univ. of Queensland, Australia



Global Academic Programs in 
Sustainability (sspp.proquest.com)

Bachelor degree programs (increasingly common)

• Environmental and Sustainability Studies (Acadia), 
• Sustainable Development (Appalachian State), 

Sustainability (Arizona State)
• Global Environmental Studies (Clark Univ.)
• Concentration in Sustainable Devel. (Columbia Univ.)
• Environment and Sustainability Studies (George Mason 

Univ.)
• Global Environmental Change and Sustainability (Johns 

Hopkins Univ.)
• Environmental Policy (Kaplan Univ)



Academic Programs in Sustainability

Masters programs in Sustainability: Many!!

PhD Programs in Sustainability:

• (Arizona State Univ., Bond Univ (Australia), 
Charles Stuart Univ. (Australia), Columbia 
Univ., Dalhousie (Canada), Leuphana Univ
(Germany), Lund (Sweden), Maastricht 
(Netherlands)....


