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v

The concept for this book project grew out of a mutual recognition for 
the need of stronger interdisciplinary collaboration in sustainable energy 
studies. It is the result of in-depth discussions about early stage fuel cell 
technology governance between scientists from very different disciplinary 
backgrounds, broadly including materials science, engineering, sociology, 
and political science (although it should be noted that disciplinary labels 
are becoming less relevant in modern academia).

In particular, an interdisciplinary “back casting” exercise crystalized 
some of the concepts that are followed through in this book. During these 
exchanges the need to “translate” disciplinary language and jargon for a 
non-specialist audience was quickly realized, as well as the need to develop 
a common analytical framework to enable a fruitful interdisciplinary col-
laboration. This is reflected in the structure of the book, which introduces 
the reader to relevant aspects of fuel cells, critical raw materials (CRMs), 
and governance in short, dedicated chapters in a way that is hopefully 
understandable to different portions of the disciplinary spectrum.

This approach of course has limitations, since the scope is rendered by 
only four individuals and does not allow for active participation from other 
actors. While we acknowledge these shortcomings, we hope this text pro-
vokes a more profound discussion on anticipative governance strategies to 
address CRM issues in future sociotechnical pathways related to fuel cells.

 Stephen M. LythFukuoka, Japan

Foreword
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CHAPTER 1

Introduction

1.1  Climate Change and deCarbonization

The burning of fossil fuels releases carbon dioxide into the atmosphere. 
This greenhouse gas causes climate change, which is the biggest threat to 
the survival of our species. In 1997, the urgency of this issue was recog-
nized at the United Nations Framework Convention on Climate Change 
(UNFCCC), in the form of the Kyoto Protocol. This formed the corner-
stone of international climate policy. In 2015, the international commu-
nity negotiated the landmark Paris Agreement, which entered into force in 
2016 and committed the signatory UN member states to hold “the 
increase in the global average temperature to well below 2 °C above pre- 
industrial levels and pursuing efforts to limit the temperature increase to 
1.5 °C above pre-industrial levels” (UNFCCC, 2015, S. 3). Around the 
same time, the Agenda for Sustainable Development, with its 17 
Sustainable Development Goals (SDGs), was agreed upon. SDG 7 was 
specifically formulated to ensure access to affordable, reliable, sustainable, 
and modern energy for all people in the world by 2030 (UN, 2015). 
These agreements have framed current efforts to deploy renewable energy 
technologies for decarbonization in the ongoing global energy transition.

However, progress on decarbonization of the world’s energy systems 
has been slow, and global energy demand is set to increase even further. 
The International Energy Agency (IEA) recently stated that “the pace and 
scale of the global clean energy transition is not in line with climate 
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