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 The energy trilemma
 Embedded nature of energy 

systems, behaviours and 
institutions.

 The centrality of energy system to 
social, economic and 
environmental challenges and 
objectives …

 Timescale (30yrs?) and scope of the 
energy challenge
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 Energy as a socio-technical system;
 ‘Energy’ encompasses a wide range of 

complex sub-systems, including waste, 
food, mobility, electricity;

 The electricity sub-system involves, 
amongst other things:

▪ Physical infrastructure;

▪ Market, incentives, consumers;

▪ Governance, regulation and policy;

▪ Socio-cultural meanings and discourses..



 … rejects the distinction between the 
technical and the social.

 … makes visible patterns of electricity 
production and use;

 … recognizes the contingency of 
technological development;

 …challenges notions of technological failure 
and failed technology;

 … highlights the need for a more holistic, 
long term strategy for transition.

From: Sovacool 2009



 An energy transition can be understood as the 
emergent result of changes in the dominant 
structures, cultures and practices of a complex 
societal system, the energy system.  

 technical, cultural, social, economic, behavioural 
elements 

 Multi-level, multi-phase, multi-actor

(Rotmans et al 2001, Loorbach 2009, Geels 2002, Smith et al 2010,  Markard et al 2012)





 Key components of  ‘Transition 
Management’:

▪ Long term;

▪ Vision;

▪ Process of steering, not an end point;

▪ Technological and social innovation

▪ An understanding of risks, capacities 
and structural influences;

▪ Variety of pathways to same end.



(adapted from Vandevyvere and Nevens 2015)



 Persistent problems are:
▪ Complex: multiple causes and consequences exist —

several societal domains, rooted in societal structures and 
institutions. 

▪ Uncertain: no easy solution exists, reduction of 
uncertainty by more knowledge is not always possible, 
and every possible solution changes the perception of the 
problem. 

▪ Difficult to manage: different actors, interests involved. 
▪ Unclear structure and boundaries

 Lock-in and Path Dependence:
▪ Incumbent structures and interests can block progress or 

make the transition to new types of energy system more 
difficult, more expense or even too risky…. 



Energy security: Import dependency 85%, 97% 
fossil (SEAI 2016)

Electricity – March 2016 (Eirgrid) 

Transport 
 33% - primary energy demand
 40% - final energy consumption
 35% - CO2 emissions 
 97.5% dependent on oil products

(SEAI 2015)
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 A bold long term vision may be achieved in 
many different ways – strict blueprints are 
unlikely to be achieved. 

 Carbon reduction needs to be traded off against 
issues such as: 
▪ Energy security
▪ Contributing prosperity
▪ Affordability of energy services
▪ Social acceptance

 Historical pathways: municipalisation, 
nationalisation/centralisation, privatisation



 Particular types of meaning or logic 
may dominate the emergence of 
specific pathways:
▪ Market: companies freely acting within high 

level policy objectives

▪ Government: direct co-ordination of energy 
systems by national governments

▪ Civil Society: Citizen needs paramount and high 
level of participation

 Some of these may give rise to issues of 
‘Lock-in’ and path dependency …



 Highlights overtly political nature of 
energy futures;

 Underlines the scale of the transition 
challenge;

 Highlights risks and uncertainties;
 Identifies role of different actors and 

their capacity to deliver;
 Shows how the success of 

technologies, policies etc may be 
contingent on previous system 
configurations…





 An early leader in transition, but 
progress slowed

 Remains one of most carbon intense 
economies in Europe

 Dominance of natural gas and close 
involvement of key energy players (e.g. 
Shell)



 Long term commitment and enduring 
commitment – impact of ‘external 
shocks’ and aim to become oil free; 

 High level of hydro  and nuclear;
 Strong growth of renewables, including 

wind (Vatenfall) and bioenergy. 
 2012 emissions 19% below 1990 levels.



 A innovative, systematic commitment 
to shift to renewables: Energiewende;

 Ambitious targets of 80% RES (wind, 
solar) generation by 2050, with strong 
financial support;

 Phasing out nuclear by 2022, following 
Fukushima;

 Major grid issues. 



 An innovative leader in 2000s (Climate 
Change Act etc) – now progress stalling;

 CC Act legislative commitment to 80% 
cut in emissions by 2050;

 Poor levels of community ownership –
market reliance and social acceptance; 

 New (faltering?) commitment to 
nuclear.



 Socio-technical transitions as a powerful 
conceptual tool for understanding the 
challenges facing the energy system; 

 Energy transition as system wide 
process, not just a ‘fuel’;

 Variety of potential energy pathways, 
each with a different spatial dynamic 
based on overt political choices. 


