
 1 

 

 

 

 

 

Meeting note: Demonstrating and scal ing up 
low carbon energy systems 

 

Dr William Burns  (UKERC Engagement Officer) and Professor Jim Watson 
(UKERC Director) 

 

Introduction to UKERC 

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

It is a focal point of UK energy research and a gateway between the UK and the international 
energy research communities.  

Our whole systems research informs UK policy development and research strategy.  

UKERC is funded by The Research Councils UK Energy Programme.  

 

 

For information please visit: www.ukerc.ac.uk  

Follow us on Twitter @UKERCHQ 
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Introduction and summary 

UKERC hosted a roundtable on 9 March 2018 for around 15 academics – drawn from the 
social sciences, and engineering across the UK. The aim was to discuss potential research 
priorities for demonstrating and scaling up low carbon energy systems, and to inform 
thinking within the Research Councils. 

This note summarises the discussion as well as comments made by some contributors on a 
draft version of the note. 

Six research areas emerged from the discussion: 

1. Policy, regulation and ownership: The importance of understanding regulatory and policy 
frameworks which will have a major influence on the economics of demonstrators and 
subsequent ‘scaling up’. It is also important to examine what impact different ownership 
models could have. 

2. Models at different scales, including links between them. Modelling is likely to be 
required at local scale, including modelling that covers multiple energy vectors and their 
interactions; and at national scale to explore what impacts scaling up demonstrators 
could have on emissions, economics, etc. Models at building and demonstrator scale are 
also important to inform their design and development. 

3. Low carbon heat systems. Further understanding of different systems for decarbonising 
heat remains critically important to inform decision-making in an area where significant 
uncertainties remain. This includes understanding of technical, economic and social 
dimensions and how different solutions vary geographically.  A key question is the 
relationship between strategic choices and CO2 ambition.  It was said that there is a 
‘qualitative difference’ between the goal of reducing CO2 emissions for terrestrial 
infrastructure by 80%, and by 100%. 

4. Public and social engagement. This cross-cutting theme encompasses the multiple roles 
of people in low carbon energy systems – as consumers, including the importance of 
consumer centred design and the delivery of energy services; and as citizens, including 
how public attitudes shape the future trajectory of energy systems. 

5. Demonstration and scaling up: there are important research questions about the 
appropriate scale for demonstrators, and how to use real world experience to develop a 
whole systems evidence base. Evaluation is crucial, including of demonstrators that have 
been implemented through other programmes (UK and international). The issues of scale 
and scaling-up are critical, and interact with the question of macroeconomic and policy 
environments. 

6. Measuring success: research is required to understand real demonstrator performance, 
and to understand how and why this differs from designed performance. Within this 
theme, it is also important to ask critical questions about how to measure success (e.g. in 
terms of jobs, economic activity, costs to consumers, etc.), and who the winners and 
losers could be. 

 

Considerations for the design of future research programmes 



 3 

A number of points were made that could be taken into account in the design of future 
research programmes on this theme, and its relationship with other research and innovation 
activities: 

• Whilst a specific research programme will be time limited, it will be important to consider 
how to ensure ongoing capacity to evaluate systems demonstrations over the longer 
term. Some of the lessons and implications may take much longer to understand. An 
indication of the strategic context and intention over a ten year period (not just limited to 
the funding period) would be key to engaging stakeholders and shaping ambition, and to 
the quality and impact of work that is likely to emerge. 

• Research programmes will have important implications for data gathering, sharing and 
curation to enable analysis and lesson learning. 

• It was said that some of this research territory overlaps with the role of the Energy 
Systems Catapult (ESC). This looks like core business for them. Questions were therefore 
raised on how the ESC could be involved; it seemed important to structure their 
involvement in a serious and open way. 

• It will be important to think through the relationship between future research 
programmes and ongoing programmes such as the ESC’s smart systems and heat 
programme and the UK Centre for Research on Energy Demand’s (UKCRED’s) ‘Heat 
Challenge’. A part of the UKCRED Heat Challenge is a review of the scope of whole energy 
system models, particularly with respect to their ability to handle issues around whole 
energy system architecture. It is also worth noting the Scottish Energy Efficiency 
Programme – the first round of the Local Heat & Energy Efficiency Strategies (LHEES) 
pilots are now in place; the second call is live. 

• There remains significant uncertainty and discussion about the definition of an ‘energy 
systems demonstrator’. Some clarity on the key features and boundaries of 
demonstrators would be helpful in future programmes. 

• It is important to think about the ‘right’ institutional set-up at the outset of new 
programmes, addressing questions such as: what institutions will need to collaborate to 
derive the greatest impact?; how can these institutions be encouraged to work 
together?; and what are the core competencies required at each stage? Put another way, 
are the right people ‘in the room’ at any given point, and how can the funding agencies 
help these people deliver the ambition of the programme? 

 

Towards a research agenda 

The following points about the research agenda were made in more detail: 

• From a social science perspective, as you scale up, to what extent do demonstrators 
tell us about technologies, or the social element necessary for scale-up? 

• It was said that energy systems demonstrators are not just about ‘demonstrating’ 
technologies (the temptation is always to think that way) or the social conditions 
necessary for scale up (e.g., acceptability conditions, which are important) but what 
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we learn about the new social arrangements and practices that will come into being 
with a significant system change; that is the real social science challenge. 

• A lot of this has been done before; let’s draw on previous experience and good 
practice, not re-invent the wheel again. 

• Why have demonstrators fallen on stony ground in the past, i.e., why have 
demonstrators not driven widespread uptake? The answer may lie in the wider 
economic environment which is not ready for them.  If the technology has no 
prospect of economic viability, there will be no uptake.  Conversely, once there is a 
real, near-term prospect of economic viability, ‘there is no stopping it’.  A related 
point is that if there is no prospect of economic viability, the quality and extent of 
industry engagement with a demonstrator programme will be much lower. This needs 
to be taken into account in evaluating the results of demonstrators. 

• Questions of who prospers and why seem to have disappeared from the research 
agenda, but any evaluation surely needs to ask (and answer) that question 
systematically. 

• A ‘national observatory’ on public engagement with decarbonisation. This would build on 
work by UKERC, BEIS, Innovate UK and others to develop the Citizen Centred Low Carbon 
Transition – or C3T - proposal (perhaps this would fit better with ESRC). It was said in 
response to the draft notes that there was also high-calibre expertise among the strategic 
communications and consumer-facing professionals in the corporate world, and in 
business schools. 

• Demonstrators may not come from the scientific and technical community in a formal 
(Research Council-funded) sense as there may be local initiatives; this does not mean, 
however, that scientific and engineering involvement is lacking in these local 
initiatives (e.g., engineers volunteering their time to help or lead groups in their local 
community). 

• Heat and energy efficiency should be core topics. Low temperature heat networks 
were cited as a topic that had not been well developed. 

• In our desire to find a low carbon, low cost heating solution, can we experiment with 
a change to the ownership, regulation, and the role of local authorities, and apply that 
to decarbonised hydrogen, district heating at different scales, and electricity 
distribution network upgrading (as examples) and do some comparisons? 

• Identifying and quantifying the costs and benefits of community heating and energy 
(multi-vector) systems. 

• Where can we scale up from local networks and community groups (i.e., learn from 
these activities)? Island networks and discrete geographical areas are important as 
they might provide guides to scale up to citywide or national pictures. 

• What is the definition of ‘demonstrator’? It was said that Simon Skillings (E3G) had 
developed a three-point definition based on (1) connection to digital, (2) 
technical/social/business models, (3) might cross more than one energy vector. A 
view was expressed that demonstrators represent high TRL designed to exclude the 
‘last set of uncertainties before the market’. It was also said that the ESC had 
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commissioned a mapping study of demonstrators that was being delivered by 
Ricardo; no further details of this activity were available. 

• It was said that industrial heat has been understudied and under-looked at by 
academics. The Port Talbot steel project was an example said to involve industry in 
research at a high level of intensity. 

• Electricity networks already have a funding mechanism for demonstration via Ofgem 
(Low Carbon Networks Fund); it was said this has been underexplored and possibly 
records were not being kept as well as they could be. Effort could be made to look at 
the Smarter Networks Portal and establish what has been done, and what it might 
mean. 

• It was said that the idea is sometimes to spend minimal money to prolong the life of 
existing infrastructure. There is a need to look more ambitiously at where and when 
‘heavy’ investments need to be made to revolutionise the system. 

• There is lots of energy systems modelling, but due to the secrecy around models, the 
complexity of many models, and the lack of sharing there is also probably lots of 
reinventing of wheels, thus duplicating research. There appears to be no funding 
available to develop open source software to create a shared energy systems model. 

• Digital technology appears to advance rapidly. Given the role of digital in the energy 
sector, there are questions about how we learn in a fast-moving environment. 

• The supply chain for low carbon building and retrofit does not work. There is an 
opportunity to test performance of such supply chains – even mapping the supply 
chains would be a good start. 

• What research questions can demonstrators answer: what is the academic or 
research value of a test bed demonstrator vs. a living lab demonstrator? How to 
optimise the instrumentation in demonstrators? 

• How to design and select demonstrators; how to use them to best effect? What does 
scale mean? Does it mean number of entities, people, organisations, the volume of 
energy, social insights (statistical validity), size of market, geographical – lots of 
research questions on which dimensions matter for what kind of questions. 
Preventing over-scale is important. 

• There was a sense that the academic community did not have single answer to how 
best to design good trials and experiments. Expertise was not always there to start; 
three year trials could have flaws at the outset and then you are stuck with them. 
How to combine evidence from real-world demonstrators, models, and other 
evidence? How to link different geographically-dispersed demonstrators in real 
time/cloud computing so that we can move energy and data between them and run 
link and synchronous experiments and trials to give a national capability? Various 
points were made about the need for data that is understandable to stakeholders. 

• International evidence could be important, as this is a global activity. If trying to 
attract investment from overseas, we need to think internationally, and talk 
internationally. 
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• It was said that three years is very short for establishment, monitoring and evidence 
gathering. Is there any scope to continue looking at demonstrators after that point? 
Would there be any follow-on funding for analysis (might not be much money)? 

• It was said the Faraday Institute has been going through processes for open access to 
equipment, so there are examples at the moment about how to run open access. The 
Power Networks Demonstration Centre was also raised in this context. 

• Hydrogen demonstrators were raised; perhaps learning from demonstrators currently 
in operation could be leveraged for design of further demonstrators? 

 

 

 

 

 

 

 


