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The UK Energy Research Centre 

The UK Energy Research Centre (UKERC) carries out world-class research into sustainable 
future energy systems. 

It is the hub of UK energy research and a gateway between the UK and the international 
energy research communities. Our interdisciplinary, whole systems research informs UK 
policy development and research strategy. 

www.ukerc.ac.uk 

 

The Technology and Policy Assessment (TPA) Theme of UKERC 

The Technology and Policy Assessment (TPA) was set up to inform decision-making 
processes and address key controversies in the energy field. It aims to provide 
authoritative and accessible reports that set very high standards for rigour and 
transparency. Subjects are chosen after extensive consultation with energy sector 
stakeholders and upon the recommendation of the TPA Advisory Group, which is 
comprised of independent experts from government, academia and the private sector. 

The primary objective of the TPA is to provide a thorough review of the current state of 
knowledge. New research, such as modelling or primary data gathering may be carried 
out when essential. It also aims to explain its findings in a way that is accessible to non-
technical readers and is useful to policymakers. 

 

 



  1 

1 

 

1. Contents	
1	 INTRODUCTION ...................................................................................................... 2	

2.	 THE SUBJECT OF THIS TPA PROJECT ........................................................................ 3	

3.	 PROPOSED APPROACH ............................................................................................ 5	

4.	 REFERENCES ......................................................................................................... 10	

 

  



2 

1 Introduction 
The UKERC technology and policy assessment (TPA) team was set up to address key 
controversies in the energy field and to provide authoritative inputs to decision-making 
processes through accessible and credible reports that set very high standards for rigour 
and transparency. The TPA team has been part of UKERC since the centre was established 
in 2004 and is now in its third phase, which started in 2014. The aim of the TPA is to 
conduct systematic reviews of literature, as well as some primary research and wider 
stakeholder engagement. 

Box 1: UKERC Technology and Policy Assessment Guiding Principles 

In order to achieve its goals the TPA will ensure: 

• Appropriate stakeholder participation and engagement including 
o Consultation on prospective assessment questions 
o Consultation on emerging findings 

• Clarity and transparency of analysis, including 
o Clear, published criteria for choosing and refining questions 
o Protocols that can be readily criticised and replicated 

• Expert scrutiny and the consideration of a range of perspectives, including 
o Selection of an expert team to work on each assessment 
o Appointment of advisors to bring a range of perspectives to each 

assessment 
o The solicitation of commentary and input during the assessment process 
o Exposure of findings to peer review 

 
TPA question selection criteria 

The TPA management team and UKERC Research Director, in consultation with 
stakeholders, will select questions according to the following criteria: 

• Does the question reflect the concerns of users? 
• Is the question relevant to current energy policy debate and/or the objectives of 

the UKERC and UK energy policy? 
• Are there important areas of conflict or confusion that a TPA assessment could 

help overcome? 
• Can the question be made sufficiently concise as to allow it to be addressed within 

the timeframe and resource limits of the TPA? 
• Is the question amenable to a synthesis assessment based on existing evidence? 

For example, is the question sufficiently tightly defined? Is an adequate evidence 
base both available and accessible? 
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2. The subject of this TPA project 
The subject and its importance 

Energy models are widely used in energy research, in businesses and to underpin the 
development of energy policy. Models range in their scope and complexity – and include 
sectoral-specific models (e.g. of the electricity market or UK housing stock) and system-
wide models such as UK TIMES and the ETI ESME model.  

Energy systems models are often used to explore scenarios and pathways for future 
energy systems but an issue that is often debated is the credibility of such scenario 
exercises. In order to be credible, it is often thought that scenarios need to present futures 
that are considered both plausible and that have at least a reasonable degree of 
probability at the time of their publication. However, as a review of past scenario exercises 
by McDowell et al (2014) has shown, events and developments that were considered 
highly unlikely at the time a scenario was constructed, have happened. This is consistent 
with Mackenzie (2017), who presents evidence suggesting that IEA World Energy Outlook 
scenarios have frequently underestimated annual capacity increases in solar photovoltaics 
over the last decade. In fact McDowell et al (2014) highlight that often the key drivers 
behind energy system change, such as changes in institutional or governance structures, 
can be unexpected, either due to them being considered to be of lesser importance at the 
time of scenario development or because they cannot be captured through the tools used. 
In the development of scenarios and futures analyses, thinking needs to be opened up to 
options or possibilities which may be hidden by mainstream or dominant views, such as 
potential shocks (van Notten et al., 2005; Volkery and Ribeiro, 2009).  

Under the UK’s statutory climate change targets the energy system is currently in a time 
of transition, however in the context of increasingly competing policy priorities and 
political upheaval the direction and pace of the transition are uncertain. Discontinuous 
change is possible in a number of areas, from dominant technologies and the scale of the 
energy system, to governance, politics, institutional arrangements and lifestyle changes. 
A previous review of the futures literature across different disciplines reveals a lack of 
agreement on how discontinuity and disruption should be defined and a wide variety of 
terms used to describe discontinuous and disruptive change (Mendonca et al., 2004, van 
Notten et al., 2005). In ‘The Age of Discontinuity’, Drucker (1968) refers to discontinuities 
as the ‘shapers of tomorrow’s society’, specifically, ‘the unsuspected and apparently 
insignificant [that] derail the massive and seemingly invincible trends of today’. Ayres 
(2000) describes discontinuities as having a high, irreversible impact and high rate of 
change, depending on the timescale over which each discontinuity is perceived. Ayres 
provides examples of discontinuities which describe abrupt changes such as world wars, 
stock market crashes, oil crises, and the rapid development of information and 
communication technology (ICT). Elsewhere, Burt (2007) makes a distinction between 
disruptions as temporary disturbances which do not cause fundamental change to the 
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current state of order, and discontinuities which are unpredictable and irregular and do 
lead to fundamental change. 

This TPA review is part of a wider UKERC integrating project on disruption and continuity 
in energy systems. The review is concerned with the extent to which energy systems 
models can be used to represent and analyse discontinuous changes in energy systems. 
To the extent they can be used in this way, the review also has a focus on how 
discontinuities have been represented in model runs and scenarios to date. The review 
complements a number of other research tasks within this project including a literature 
review and a Delphi study (UKERC 2017). The literature review focuses on disruptive 
technologies and the impact on individual firms and large scale transitions in complex 
systems. Together with these other tasks, the results of this TPA review will inform further 
commissioned research within UKERC to analyse specific dimensions of disruption and/or 
continuity in more detail - and their implications for decision makers. 

Research questions 

As described above, this systematic evidence review will form part of the wider UKERC 
Phase 3 integrating project on Disruption and Continuity. It will aim to explore how energy 
systems models and energy scenario methods incorporate disruption in their design and 
use. 

The purpose of the review is to explore the potential for different models used in energy 
system scenarios to represent and assess the potential for discontinuous or disruptive 
change. In order to do this the review will first seek evidence on the extent to which 
disruption has been assessed in the scenario literature, comparing this with the attention 
paid to incremental change.  

The review will first gather evidence on the range of scenario and modelling exercises, 
addressing the following questions:  

• To what extent have energy scenario and modelling exercises tried to represent 
and explore disruptive / discontinuous change in energy systems?  

• How have scenario and modelling exercises distinguished between disruptive 
and more incremental change?  

• What is the balance of evidence between disruptive/discontinuous change and 
incremental or progressive change? 

The review will then seek information on the relationships between modelling/scenario 
approaches and the ability to represent discontinuity, addressing the following subsidiary 
questions:  

• How do the different modelling approaches and energy system scenarios tackle 
uncertainty and the potential for unexpected change?  
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• Is the ability of models and scenarios to handle discontinuity / disruption 
dependent on the way they are structured or the way they are used in practice?  

• Are particular models, approaches or techniques better suited to exploring 
disruptive change, or incremental change?  

3. Proposed Approach 
The TPA approach learns from the practice of systematic review, which aspires to provide 
more convincing evidence for policymakers and practitioners, avoid duplication of 
research, encourage higher research standards and identify research gaps. This evidence 
based approach is common in areas such as education, criminal justice and healthcare. 

The goal is to achieve high standards of rigour and transparency. However, energy policy 
gives rise to a number of difficulties for prospective systematic review practitioners and 
the approach is not common in energy. We have therefore set up a process that is inspired 
by the evidence based approach, but that is not bound to any narrowly defined method 
or techniques. 

This assessment protocol describes this process in detail. It provides a specification of 
the means by which we will consult stakeholders and solicit expert input, specifications 
for searching the literature, and criteria against which relevant findings will be assessed. 

Assessment sequence 

The TPA has identified a series of steps that need to be undertaken in each of its 
assessments. These steps, derived from the practice of systematic review in non-energy 
policy analysis, are outlined in Figure 1 below. 

Figure 1.  Typical process for TPA studies 
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Stakeholder engagement 

The project will seek input and comment from relevant stakeholders in the academic, 
policy-making and industrial communities. Semi-structured interviews with relevant 
experts may also be held.  

Expert advisers 

The project team will engage with a small group of expert advisers who can bring their 
experience and perspectives to bear on the subject. The expert advisers will be asked to 
comment on the scope of the project and the proposed approach, advise and assist the 
project team in the selection of relevant evidence sources, and review draft results. The 
expert advisers will be announced in due course and will be listed in the main project 
report. 

Research sources 

A systematic review protocol typically provides a rationale for the choice of sources and 
lists the main databases, bibliographies, catalogues, personal contacts and other sources 
that are to be searched. It will also specify the years to be covered and the search criteria 
that will be used. As identified in the ‘Assessment sequence’ section above, the project 
team will adopt an approach that is consistent with the available timescale. 
 
The review will begin with a widely-scoped review of the scenario and modelling literature 
in order to provide an overview of the range of modelling approaches and scenario 
categories used in energy system and scenario modelling. This will be delivered through 
a review of reviews (search terms developed to reveal review papers). More focused 
searches will then seek data on the use of different models and scenarios to explore 
disruption and continuity. The proposed set of key words, search terms and evidence 
categorisation for this purpose are shown in Table 1 below. These search terms may be 
revised following discussion with the expert group members, and input from stakeholders 
where appropriate. 

The review will take an exploratory approach to address the research questions outlined 
above, experimenting with search strings related to modelling and scenarios and then 
snowballing (Greenhalgh & Peacock, 2005) from references that appear relevant to the 
sub-questions. The review team will also engage directly with modelling and scenario 
practitioners in order to gather any unpublished data and assumptions used in scenario 
and modelling exercises that are relevant to disruption and continuity.  
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Table 1.  Initial search terms for systematic review of models, scenarios and disruption 

 
  

Tool Broad category Approach Continuity / discontinuity  

scenario energy ‘cost optimisation’ disruption 

futures carbon ‘agent based’ shock* 

model decarbonisation ‘game theory’ interruption 

MARKAL emission* top-down change 

TIMES / TIAM economic bottom-up continuity/continuities 

“Integrated 
Assessment 
Model” / IAM 

growth “partial 
equilibrium” 

discontinuity/discontinuities 

MESSAGE market* “general 
equilibrium” 

surprise* 

WITCH engineering “linear 
programming” 

“wild card*” 

LEAP  “open source” bifurcation* 

NEMS   contingent / contingency / 
contingencies 

OSeMOSYS   counterfactual 

   “business as usual” / BAU 

   non-linear* 

   stochastic 

   uncertainty 

   sensitivity 

   “extreme event” 
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Combination of search terms 
 
The search terms will be combined into a set of search strings and applied to the 
databases below. The search strings used and the total number of hits returned from each 
string will be recorded. Where a particular search string returns a large number of hits, 
only a proportion of results will be examined in order of the most relevant (as 
automatically generated by the search engine), with this proportion depending on the 
total number of search strings used and time constraints.  
 
Databases / sources 

Science Direct and Google Scholar 

Each search string will be applied to both Science Direct and Google Scholar, to include a 
wide range of journal paper databases such as Taylor & Francis, Wiley Online and IEEE 
Explore.  

Google 

Documents published by the following institutions will be searched by using the 
combinations of search terms described above plus adding the name of the institution as 
an extra search term: 

• Department for Business, Energy and Industrial Strategy (BEIS) 

• Committee on Climate Change (CCC) 

• UKERC 

• National Grid 

• Energy Technologies Institute 

• International Energy Agency - Energy Technology Systems Analysis Program (IEA-
ETSAP) 

• Intergovernmental Panel on Climate Change (IPCC) 

• International Institute for Applied Systems Analysis (IIASA) 

• KTH Stockholm - Energy Systems Analysis group  

• Stockholm Environment Institute (SEI) 

• Department of Energy (DOE), US 

• OpenMod network (Open Energy Modelling Initiative) 
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• Shell 

• BP 

Relevance ratings 

Returned results will be filtered manually for relevance based on their title and abstract. 
If this is not sufficient to determine relevance, further inspection of the main text will be 
performed. This will allow the project team to subsequently focus their attention only on 
those documents which are most directly useful in addressing the research question. 

Each document will be assigned a relevance rating from 1-4 according to the following 
criteria: 
 

1. Article shows clear discussion and/or data that is directly focussed on some or 
all of the research questions. 

2. Article shows clear discussion and/or data that is related to but is not directly 
focussed on any of the research questions. 

3. Article mentions at least one of the search terms in Table 1, but is of only limited 
relevance to the research questions. 

4. Article is found to be irrelevant or duplicate on closer inspection. 
 

Work plan 

The review will be carried out by the UKERC TPA theme. As this will be a full systematic 
review, we propose a 9 month research period and overall 12 month work plan (Table 2).  

Table 2. Work plan  

Task  Timeline 
Write project scoping note, agree and test 
preliminary search terms, set up project expert group 

October 2017 

Undertake evidence review, relevance rate evidence 
and create evidence database  

October – December 2017 

Present preliminary findings to expert group January 2018 
Undertake further searches, consolidate evidence 
base 

January 2018  

Preliminary report drafting, discussion with 
stakeholders and modelling experts 

February – May 2018 

Present draft report to expert group May 2018 
Finalise draft, preview report to key 
stakeholders/users 

May – July 2018 

Report design and print, report launch July – September 2018 
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