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Transformation of the Energy Sector – A Prerequisite for 
the 1.5°C Target 
 
The energy sector accounts for approximately two thirds of global CO2 emissions. Past IPCC 
reports have therefore pointed to the urgency of radically reducing CO2 emissions from fossil 
fuels in order to meet internationally-agreed climate targets. These emission reductions re-
quire a deep decarbonisation of the entire energy sector, a process that implies massive 
structural transformations in different areas of society. In industrialised countries, decarboni-
sation entails the transition to a low-carbon energy supply based on renewables and a signif-
icant reduction in energy consumption. In developing countries, it means setting up energy 
systems that use renewables instead of fossil fuels. 

Global emission trends in the energy sector are not on track to meet the 1.5°C target: Global 
energy-related CO2 emissions reached a new historic high in 2017, mostly driven by rising 
global energy demand. Despite a significant uptake of renewable energy and improvements 
in energy efficiency, more than 80 per cent of global – and German – energy demand is still 
met by fossil fuels. As one result of this fossil fuel dependence, Germany will miss its climate 
target for 2020. 

In order to significantly scale up and accelerate efforts to decarbonise energy systems, sus-
tainable energy frontrunners like Germany need to take the lead in the global energy transi-
tion. The decarbonisation of the energy supply is, however, not only limited by technological 
and economic factors: It is also a political challenge. This challenge can be met by designing 
innovative political and regulatory frameworks that trigger and support sustainable energy 
transitions. And to ensure sustained collective support for this change, it is vitally important 
that societal needs are analysed and addressed. 

Energy-related research at the IASS focuses on developing strategies to over-
come political challenges to the energy transition within and beyond Germany. 
This research aims to advance the coal phase-out, raise the share of renewables 
and increase energy efficiency in the electricity, heat and transport sectors, and 
reduce emissions in the gas sector. 

The social dimension of the energy transition is a particular focus of IASS research on the 
transformation of the energy system. The political debate is largely concerned with aspects 
relating to the technical implementation and economic efficiency of the energy transition. 
Building on an application-oriented concept of social sustainability, IASS researchers study 
opportunities to safeguard the social sustainability of this transformation and current pro-
gress towards this goal in Germany. The results of this research are presented annually in 
our Social Sustainability Barometer for the German Energiewende. First published in 2017, 
this report was prepared under the leadership of the IASS within the framework of the dy-
namis research partnership and the Kopernikus project “Energy Transition Navigation Sys-
tem” (ENavi), funded by the Federal Ministry of Education and Research. With the Social 
Sustainability Barometer, the IASS has developed a comprehensive monitoring instrument 
that is underpinned by a robust and empirically sound database covering the social dimen-
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sions of the transition. The barometer captures the attitudes, sense of justice, experiences 
and expectations of different population groups in Germany with regard to the energy transi-
tion and identifies social challenges and needs for political action. In doing so, it provides 
vital insights for the further development of the energy transition. The second Social Sus-
tainability Barometer will be published in December 2018. 

Phasing out coal has proven to be one of the major hurdles of the German Energiewende, 
and the IASS has been working on the different aspects of this complex process for many 
years now. Indeed, the institute has been mandated by the federal government and the 
state governments of Brandenburg and Saxony to study the coal phase-out in Lusatia and 
provide policy advice to guide structural transformation in this part of Germany. In this con-
text, the IASS is assessing democratic pathways out of coal, comparing Lusatia with other 
regions, and studying regional conflict and collaboration, since the labour-market effects of 
the coal phase-out can challenge democracy and climate mitigation ambitions. Our research-
ers have recommended policy intervention to mitigate the risks inherent in the current prac-
tice of making the taxpayer bear part of the costs for rehabilitating lignite-mining regions. 
And they have investigated other major decision-making processes in German energy policy, 
such as the nuclear phase-out, to derive lessons learned for this process. 

Efforts to reduce national emissions need to focus more on heating in buildings, a sector 
that has not received enough attention to date. The IASS is helping to fill this gap by con-
ducting research on smart space heating in German residential buildings, identifying where 
policy intervention is required, and recommending how it should be designed. It also plans to 
generate empirical data on realised energy savings and investigate opportunities for max-
imising savings. 

The IASS is also coordinating one of the four national Kopernikus projects – to date the larg-
est and most important German research initiative on the energy transition. The overarching 
goal is to assist policymakers in developing new and socially acceptable energy solutions that 
are applicable on an industrial scale. The IASS lead project “ENavi” includes more than 70 
partners from academia, the corporate sector and civil society. It will provide policy options 
and roadmaps that navigate decision-makers towards the goals of the Energiewende. In an 
innovative approach to research, ENavi involves decision-makers and stakeholders in every 
stage of the project. 

One area Kopernikus focuses on is the transport sector, another important building block 
of the energy transition, where ambition and political solutions have so far been lacking. 
While emissions have decreased in other sectors, they have steadily increased in this heavily 
fossil fuel-reliant sector (in Germany +5% since 1990). IASS research in this field concen-
trates on individual mobility behaviour. In analysing the transportation transition, our re-
searchers combine behaviour change models from psychology, societal change models from 
sociology, and political intervention strategies. Their research goes beyond nudging effects 
and uses representative surveys to underpin conclusions with empirical data. The potential of 
socio-technical innovations for sustainable urban mobility are also assessed, for example the 
CO2-emission reduction effect of cargo-bikesharing. Furthermore, a new research initiative 
aims to experiment with alternative mobility concepts focused on bicycles in the metropolitan 
area of Berlin. 



 Institute for Advanced Sustainability Studies e.V. (IASS) 
 

  3/4 

Germany’s Energiewende makes it an electricity sector transformation frontrunner. At the 
international level, our research concentrates on the role of international governance in 
promoting a global transition to low -carbon energy. We analyse Germany’s role in devel-
oping a positive energy transition narrative in its bilateral engagement with other countries 
and in global fora such as the G20. In parallel, we are developing tools to identify and quan-
tify important social and economic co-benefits of renewables, such as clean air and jobs, 
which drive the expansion of renewable energy. In doing so, we provide entry points for 
mobilising these benefits in country-specific strategies. This can help to foster an opportuni-
ty-oriented narrative in climate policies, and thus contribute to raising mitigation ambitions. 

To meet the challenge of integrating large amounts of renewable energy into the grid, we 
are investigating superconducting cables as a cost-competitive solution for the bulk 
transmission of electricity. Thanks to their high efficiency, compact size, and reduced envi-
ronmental impact, superconducting cables are an attractive alternative to overhead lines and 
conventional cables. In order to highlight their potential, we have coordinated a European 
demonstration project that provides policymakers with insights into the expansion of the 
electricity grid. 

Fossil fuels continue to play a role in our energy production and as long as this is the case, 
it is vital that their climate shortcomings are minimised. New findings on significant methane 
emissions in natural gas production have called official estimates and reporting systems 
into question. The IASS is examining this issue in the European and German contexts. Our 
researchers are also studying the climate and geopolitical implications of a potential Europe-
an shale gas (i.e. fracking) industry for Germany, in addition to related aspects such as the 
policymaking process and public participation. 

 

Interview partners/contact persons: 

• Co-benefits of renewables: Dr. Sebastian Helgenberger 
(sebastian.helgenberger@iass-potsdam.de) 

• Coal phase-out: Dominik Schäuble (dominik.schaeuble@iass-potsdam.de), Daniela 
Setton (daniela.setton@iass-potsdam.de), Jeremias Herberg (jeremias.herberg@iass-
potsdam.de) 

• Smart heating: Dominik Schäuble (dominik.schaeuble@iass-potsdam.de), Adela Mari-
an (adela.marian@iass-potsdam.de), Lorenzo Cremonese (lorenzo.cremonese@iass-
potsdam.de) 

• Social sustainability of the energy transition: Daniela Setton (daniela.setton@iass-
online.de)  

• International dimension of the energy transition: Sonja Thielges (sonja.thielges@iass-
potsdam.de), Rainer Quitzow (rainer.quitzow@iass-potsdam.de) 

• Methane emissions in the gas supply chain: Lorenzo Cremonese 
(Lorenzo.cremonese@iass-potsdam.de)  

• Kopernikus Energy Transition Navigation Project (ENavi): Stefan Stückrad 
(Stefan.stueckrad@iass-potsdam.de) 

• Mobility: Sophia Becker (sophia.becker@iass-potsdam.de)  
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Additional material/previous publications 

• Mobilizing the co-benefits of climate change mitigation (Helgenberger/Jänicke 2017) 
• Sustainable Energy in the G20 (Röhrkasten/Thielges/Quitzow 2017) 
• The Future of Africa’s Energy Supply (Quitzow/Röhrkasten et al. 2016) 
• Finanzielle Vorsorge im Braunkohlebereich (Wronski/Schäuble/Setton et al. 2016) 
• The Uncertain Climate Cost of Natural Gas (Cremonese et al. 2016)  
• Social Sustainability Barometer of the German Energiewende 2017 

(Setton/Matuschke/Renn 2017)  
• The Potential of Free Cargo-bikesharing for Sustainable Mobility (Becker/Rudolf 2018) 

 
 

http://publications.iass-potsdam.de/pubman/item/escidoc:2348917:7/component/escidoc:2666888/IASS_Working_Paper_2348917.pdf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwix5quv4KPcAhUlJJoKHWVdCKIQFggoMAA&url=https%3A%2F%2Fwww.iass-potsdam.de%2Fsites%2Fdefault%2Ffiles%2Ffiles%2Fiass_study_dec2016_en_sustainableenergyg20_0.pdf&usg=AOvVaw3gEowkJggTwV1QDsn2DfTU
http://publications.iass-potsdam.de/pubman/item/escidoc:1480920:8/component/escidoc:1504189/IASS_Study_1480920.pdf
http://publications.iass-potsdam.de/pubman/faces/viewItemOverviewPage.jsp?itemId=escidoc:1587903:6
https://www.iass-potsdam.de/sites/default/files/files/wp_dec_2016_en_uncertain_climate_cost_of_natural_gas.pdf
http://publications.iass-potsdam.de/pubman/faces/viewItemOverviewPage.jsp?itemId=escidoc:3077889:6
https://www.ingentaconnect.com/content/oekom/gaia/2018/00000027/00000001/art00012#trendmd-suggestions

