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1. Introduction and outline

The upscaling of Smart Local Energy Systems (SLES) is
regarded as a key avenue to realise the UK's Net Zero
future (36) This is because increasing the deployment of
SLES which use information/communication technologies
(ICT) and automation to integrate, optimise and manage
local energy systems, will significantly contribute to
climate change mitigation, enhance energy security and
improve access to local and affordable energy.

This guidebook presents the SLES pathway tool, which is
designed for stakeholders, as well as present and future
SLES actors who wish to establish and upscale their
systems. It accompanies an earlier report, Pathways for
the upscaling of smart local energy systems. Developed
by WP6.1 of the EnergyREV consortium, the tool explores
the pathways in more detail and then provides guidance
on the avenues by which these pathways can lead to the
upscaling of SLES.

The guidebook is structured in two parts: Part 1 first
provides an overview of the research that underpins the
pathway tool. Secondly, the transition map, the four key
pathways and their hybrids are briefly described, as well as
the location, and function of each key pathway in the map.
Part 2 presents the pathway tool, which is a conceptual
flow diagram that depicts the underlying drivers and
barriers for each pathway and recommends action plans,
categorised into different aspects of the system and actors
that should collaborate and facilitate pathway progress
and hence the upscaling of SLES.

Note to pathway tool users: It is advisable to read Part 1
first before attempting to use the tool in Part 2, especially
the notes to pathway tool users found at the start of key
sections in Part 1. The information provided will help to
enhance user experience and aid understanding, so that
the user can use the tool knowledgeably and effectively.
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PART 1

2. Research overview

Note to pathway tool users: This section highlights the research process that underpinned the development of the
pathways tool. It demonstrates that the insights provided in the tool are from an extensive and iterative research process
which draws from several sources of information.

The aim of our research was to investigate the drivers and barriers that support or prevent the upscaling of SLES and to
develop a framework that depicts how upscaling works, taking into consideration the technological, economic, political, or
social context factors that can be employed to support the upscaling of SLES in practice. Figure 1 describe the steps in our
research to the development of the pathway tool.

Figure 1: Outline of research steps
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Driving pathways
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SLES Pathway Tool development

A broad literature review was undertaken to identify barriers to, and drivers of, the upscaling of SLES. This revealed that

literature on the upscaling of SLES was limited because it is an emerging and multidisciplinary issue (more information on
the literature review can be found in Chapter 2 of the main report).

Two workshops with expert participants from the EnergyREV consortium were conducted to derive and map casual links
from literature and then to form the transition map. (Please see Appendix 1 and 2 of the main report).

Subsequently pathways generation and evaluation workshops were conducted to derive and further assess the pathways
leading to the identification of six driver pathways (please see Chapter 4 and Appendix 3 of the main report).

These six driver pathways were then reviewed by SLES practitioners in interviews, where four key driver pathways were
identified drawing from the experiences of SLES actors. The key pathways are Local Authority pathway, the Case Study
athway, the Economic competitiveness pathway, and the Grid Technology pathway. (Please see Chapter 4 of the main report).

The four key driver pathways were then mapped onto real life illustrations of SLES case studies to gain further insights into
how the development and upscaling of SLES works in practice. The results of first seven steps in the research outlined in Fig 1
were presented and published in the main report.

Further, 36 publications mainly comprising of EnergyREV reports and journal papers, as well as other relevant publications,
were reviewed. The authors of most of the publications participated in a workshop, where they provided rich insights on the
upscaling of SLES, drawing from wide range of work done by the EnergyREV consortium.

Finally, the SLES pathway tool was developed, based on insights derived from all the steps and results of our research.

3. TheTransition Map and the pathways

Note to pathway tool users: This section will help users to familiarise themselves with the Transition map and the pathways,
as they are not fully described in the tool in Part 2. They can also begin to think about how these pathways compare to their
current or proposed systems.

This section briefly describes the Transition map, a diagram designed to show an overall dynamic of SLES development and

upscaling along with the key pathways. (Please see the main report for the full descriptions). Afterwards, the location of each
pathway in the Transition map is indicated in Figure 7, to provide further details as indicated in the tool.

Figure 2: The Transition map
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3.1 The Transition map

The Transition map reveals how overlapping context factors, such as global/national/ regional/high level conditions for low
carbon energy transition, as well as local context/conditions and local learning processes and framework conditions such as
legal and business model frameworks, as well as the policy environment and technology conditions and dynamics, impact
on two distinct evolving systems: SLES set up dynamics and SLES growth dynamics.

The SLES set up dynamic could result in the establishment of SLES i.e., the initial set up or the replication process of SLES into
other local contexts. It represents the interplay of mutually reinforcing factors, such as existing mavericks, provision of local
skills, the ability to experiment and try pilots out and the mobilisation of economic resources. The SLES growth dynamic
could describe the growth of an existing SLES into additional functionality, greater capacity, or different service provision. It
represents the interplay of a functioning SLES developing its own dynamics and identity, successful economic performance
and the dissemination of revenues, technology application/ innovation and influencing policy.

3.2 The four key pathways

The four key pathways are the Local Authority, Case Study, Economic Competitiveness and Grid Technology pathways. These
key pathways are comparable to other models of local energy systems (34, 35). They are briefly described in Figures 3 to 6.

Figure 3: The Local Authority pathway
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Figure 4: The Case Study pathway
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Figure 5: The Economic Competitiveness pathway
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Figure 6: The Grid Technology pathway
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3.3 The location and function of the key pathways in the Transition map

Note to Pathway tool users: The information about the location and function of each pathway should enable users to
determine which of the pathways apply to their current system, or which of the pathways they can adopt as a model for
proposed systems. This will depend on whether the main objective of their systems is to set-up SLES or to facilitate SLES
growth.

The first section of the SLES pathway tool displays the Transition map and the location of the pathways in the map as shown
in Figure 7.

Figure 7: The Transition map and location of the pathways
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The following explains the reason and logic behind the location, and hence the function, of each pathway in the map.

The Local Authority pathway is a key pathway in the setting-up phase of SLES. Some initial drivers in the Local Authority
pathway such as the ‘the national policy drives local and regional vision’and the ‘social and environmental awareness’ drivers
depict the global and local context and act as a background influence on the pathway. However, the core of the pathway
relates to the setting up phase of SLES, where the Local Authority, which is a major actor and decision maker, is supported
by skilled organisations and Government funding. This facilitates community engagement and local support as well as
innovation that gives rise to the emergence of a smart grid.

The Case Study pathway also features in the setting up phase of the pathway. It is observed that most SLES are either
demonstration/exemplar projects or were derived from such projects. As such its drivers are directly related to the skills,
experiments, mavericks/entrepreneurs, and investment dynamics found in the set-up phase.
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The Economic Competitiveness pathway is a key pathway in the growth phase of SLES. Its first three drivers illustrate the
national/local context, showing the impact of regulation, policies, and tax incentives. However, the interplay of its core
drivers i.e., the cost reduction/economic competitiveness of renewable energy (RE) technology, attracts pioneer users
and adopters. This in turn leads to new infrastructures/software and then profitable local supply businesses relating to
the growth dynamic in the transition map. They feature, technology application and innovation, group identification/
organisation, dissemination, and benefit sharing.

The Grid Technology pathway is also relevant in the growth phase because improvement in technology, technology
application and innovation drive upscaling of SLES, due to more efficient and integrative systems that may cut costs or
improve usability.

3.4 Hybrid pathways

Note to pathway tool users: The information on possible hybrid pathways in this section, should help users to further
characterise their current systems beyond the stand-alone pathways. They could also serve as hybrid models for future
systems based on whether the objective of the system is either set up or growth or both set-up and growth. It will also
enable users to choose a combination of these pathways in the tool, so that the tool will provide more comprehensive
information on their current or future systems.

During the research, and in our interactions with SLES actors, it became apparent that in practice, the pathways often form
hybrid pathways. These are a combination of two pathways: usually a set-up and a growth pathway, or two set-up and two
growth pathways.

Examples of possible hybrid pathways are:

+ Local Authority/ Grid Technology pathway

+ Case Study / Economic Competitiveness pathway

+ Local Authority/ Economic Competitiveness pathway
«+ Case Study/Grid Technology pathway

+ Local Authority/Case Study pathway

« Grid Technology/Economic Competitiveness pathway

Figures 8 and 9 illustrates two of these hybrid pathways:

Figure 8: Hybrid Local Authority and Grid Technology pathway
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Figure 9: Hybrid Pathway: Case Study pathway and Economic Competitiveness pathway
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PART 2

4. The SLES Pathway Tool Description
The Pathway tool is conceptual flow diagram made up of 3 sections:
- The first section of the tool depicts the transition map and the areas in the map from which the four key pathways are
derived. The first section is an expanded version of Figure 7 in part 1.
- The second section of the tool maps out each pathway in the following order: Local authority, Case study, Economic
competitiveness and lastly the Grid technology pathway.
* Each pathway has four tiers: the first tier maps each pathway describing its elements as drivers (in black) and
enablers (in white with a black border)
* The second tier describes underlying drivers for each element (in pale yellow)
* The third tier describes related underlying barriers (in light orange) for each underlying driver.

* The fourth-tier highlights recommended actions (in grey) that may help to overcome the barriers and / or
facilitate drivers based on key aspects of the system namely policy/regulation, business finance and markets,
organisations and skills, technology and systems and user and communities (in oval shape) and also indicates
lead actors/ organisations and collaborators for each action (in rounded oblongs, with specific colour for each
lead organisation). The organisations in italics are suggested, not necessarily that they exist.

- The third section of the tool lists the References

* [Numbers]: Published references, numbered according to reference list (report/journal)
* WP: workshop participant

* Int: Interview 1-10

4.1 The SLES Pathway Tool Instructions
The following are suggested steps for pathway tool users
Note to pathway tool users: Remember to read the Part 1 of this guidebook first and familiarise yourself with the transition
map, the pathways, and the tool. Please also read the notes to pathway tool users.
- Familiarise yourself with the layout of the tool.
- ldentify which pathways or hybrid pathways best describe your system or proposed systems.

« Examine the drivers and the linked underlying drivers and compare with your system. You can also identify key drivers
and underlying drivers that may enhance the set-up or upscale of your current system, which are not present in your
system. Or identify key underlying drivers that may facilitate the set up or upscale of your proposed systems.

« Examine the corresponding underlying barriers to the underlying drivers and compare with your current system. You
can also identify current or possible underlying barriers of your current system or proposed system.

« Examine the corresponding action plans on aspects of the systems, that are required to overcome the barriers or
facilitate the drivers with suggested groups of actors to implement the action.

- Finally, using the key provided, you can determine which actor you or your organisation represents or are interested in,
note the frequency of the actor/organisation either as a lead actor or a co-collaborator as they appear the pathways,
and then examine the associated action plans either as a lead actor/organisation or a co-collaborator.
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5. The SLES Pathway Tool
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) consumer helping making similar projects - communities kil network eati (Interview 5)
businesses to (Interview 5) 4 potential that can use LAs, Govt standard, | iew 2,1 communications
engagement a complexities of (DESNZ) / including it as (Interview 2,1) data analysis and
Govt policy than other Irtzz?r:nsttr?:l(: of future SLES examples antd customers and part of funder machine Develop smart
makers / LAs energy projects Jal g tr | A coordinating Establish a considering the (AL communities requirements learning, data and fair
4] andaso signa projectteamor  Memorandum potential clarify the 1] Organisations | ~protection and neighbourhood
low regulatory organisation of el et benefits and & skills standardisation s with a low
risk to investors can also help to understanding, future SLES [4] G L are critical [5] carbon hub
[y 31 manage the with collective SILES ity DeveIoP a SLES community,
contingency Establish a e TETIGES, 9,10) centralised, governance where a network
. . . . [RtolDICISER peteorkof Gl /G partners [4] authoritative Educators / :;r:lbmed and ghd S operator
Actor / organisations in action plan budgets, green LGS texton the certification Ofgem / LAs L should bring manages the
especially highly businesses in S bodies, SLES 9 accgssmle together the substation and
Lead isation in collaborati fth uncertain & the region. technology ; /customers / project sub-systems in i
e.a organlsatlop In.co aboration  Aspects of t ?sy§tems innovative Facilitate and providers / SLES purpose and techpology catalyst tatapaseabaen A clommynl ies
with other organisations as lead organisation projects [4] e projects DSO & work contracts, providers SLES communities/ on the project e (Interview 7)
(frequency as lead) (frequency as a demand for DNOs litzlelligy (PGS information and ensuring
co-collaborator) greater local Elc?:tsrzitlg standard as that different Review how
Alignment of energy n———— suggested aspects can upscaling can
. Govt | policymaker (3)(1) @D Policy and regulation P"°P°5ta|5 ‘I'f/ith integra:ion in ;a:.'(?stc;ndeas",ds above [4] operate for a ; be pl:zm?ted,
; current policy terms o common goo! considering
@D Business, finance & markets drivars and corvicos e, EE::aijble without steps taken to
. . f”f‘d.er. gengratmn, understanding unlntgnded prqmote/
Govt | Department of Energy @D rolicy & regulation, priorities [4] retail and 13,4] negative deliver
Security and Net Zero (DESNZ) (6)(3) Organisations & skills demand ! outcomes [5] scalability )
e D
Govt stablish a ~ -
' polic;makers, e Management (Ofther co cgllillo\ora:zr or?anlsatlons or actors Development and sizes as well
Ofgem (2)(1) @ Business, finance & markets e e gl suchas power, Team and requency in LA pathway of skills such as as different
Users & communities LAs / SLES / heat and Advisory - Developers (1) cross- funding models
technology transport [1] committee as Funding bodies (1) institutional and team
) o ) provider / SLES well as * Funding bodies project compositions
. Local authority (LA) (2)(7) Organisations & skills projects / DNO, performance « SLES technology providers (4) management [4]

SLES projects (4)(6)

Educators / certification bodies (1)(2)

Users & communities
Organisations & skills
@ Business, finance & markets
@D Technology & systems

Organisations & skills

DSO

indicators [3,4]

www.energyrev.org.uk

Catalyst community (1)

Industry & academic researchers (1)
Distributed Network Operators (DNO) (4)
Distributed Systems Operators (DSO) (4)
Private funders and investors (2)

Local / Regional / National SLES organisations
(suggested new institutions) (3)

[5]
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LAs / Govt
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communities
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Case study pathway

Openness to innovations
in the region

|| Socioeconomic benefits
to different actors

Availability of successful
case studies

Local existing skills,
knowledge & social capital

Lessons from experiments

& experience

7

Improved profitability &
good business case

Increased acceptance of the
feasibility & practicality of SLES

T

Learning by doing

|| Verified data about
grid performance

Underlying drivers

Openness to innovation in the region Availability of Local skills and knowledge / social capital Learning by doing Lessons from experience & experiments Verified data Increased Improved profitability & good business Socioeconomic benefits to different actors
successful case about grid acceptability & case

A network of Local vertical studies Projects Local partnership Engaging catalyst Early adopters Increasing Knowledge of the performance feasibility of SLES Revenue and Possible benefits Fairness and
green technology integration of the owned/led by & collaboration communities e.g. were often driven awareness that successes and SLES provides Peer-to-peer (P2P) savings from peer for actors without distribution of
businesses in energy value chain Net-zero transition local actors have between industry, interested groups, by environmental sharing learnings limitations of Real evidence Mutual advantage multiple sources of trading platforms to peer trading for generation, social and
collaboration with i.e. generation, creates interest in stronger longevity academia and local businesses & benefits. Currently, is essential to the related from case studies & gain [6]. SLES revenue to can help prosumers and including welfare economic benefits
government and distribution, retail wide range of (WP) [15] government public institutions adopters may be upscaling of SLES previous/existing demonstrating solve specific local maximise prosumers customers benefits and the can be discussed
academia & demand-side related case (Interview 4) to generate social driven by a desire (WP). projects [4] real benefits (WP) challenges, economic generate profit resulting from use of dynamic using effective &
(Interview 1,4,21) services & studies (WP) capital & engage to reduce their based on Increased resilience [2]. while addressing investment in network tariffs innovative

horizontal with SLES energy costs, A project team transparent and acceptance from SLES/distributed network constraint distributed [14,18,19] methods for

integration across technology while helping the that has relevant honest reporting showing feasibility energy is cheaper issues, which may energy/SLES engaging the

power, heating solutions environment and transferable [4] (WP). Stronger than grid supply & drive investment [1417] community e.g.

and transport [1] (Interview 8) (Interview 5,20) knowledge, skills engagement from emissions trading in distributed social media, IOT

and experience to community as (WP). energy resources devices and
share [4] local stakeholders Commercialisation [14,17] face-to-face
are more trusted can drive creation meetings
(WP) of 'blueprints' for (Interview 4,20)
wider roll-out (WP)
Underlying barriers

Network and Physical SLES are generally A lack of equitable Ownership of Lack of skills and Responsibility for Tendency to focus Lack of honesty Engagement with Single or limited Regulatory gaps Supply license Depends on Overall extent and
ecosystems of integration of highly site and funding and different elements, platforms to knowledge on success & around grid specific sources of revenue and uncertainties barriers and skills motivations of nature of the local
green technology different parts of context specific resource sharing is variable impacts communicate case sharing and downplay failures. connection costs, communities or and dependence about consumer for development project leaders benefits and
businesses takes the value chain which may limit a common barrier and risks for studies to wider dissemination falls Limited ability to lack of individuals may on grants from protection laws of new trading (social good / co-benefits

decades to may be faced with transferability of to collaboration [6] different audience, lack of to intermediary learn from both transparency not be public bodies or and business platforms, areas profit yielded are not
establish, and it challenges such as experience and Lack of trust. Trust stakeholders and knowledge of and support positive and (particularly transferable if reserve funds from regulations for with skills benefit motive?)(WP). clearly defined
will be very lack of knowledge [4] will vary integration impact and organisations, negative negative results participants move operating actors in these more than other Inclusivity — lack and measured
difficult to interoperability of depending on challenges may replicability, although this is experience within from private or become organisation like new forms of areas [14] (WP) of desire to bring
reproduce in other some components who is the main inhibit progress limited driven and not their primary the sector [4] (WP, partners (WP) disengaged (WP) the LA[1,2] trading platforms in new
LAs (Interview 1) and the need for SLES pilot projects case study (WP) knowledgeable function [4] [6] [14,22] stakeholders due
effective data and in particular might stakeholders (WP) participants (WP) to competition
information be too specific / [20] . Projects tend to Diverse interests Potential loss of (WP)
Potential for exchange for the bespoke in scale The current duties Ir?apphcable & have whole may impact project funding
tensions to arise control and and specification and highly be.spoke system benefits, acceptability. (WP) mid-project,
because of optimisation of and too local, so responsibilities of Technology and specified that are hard to [21] resulting in the
different operations [5] they may not be the DNOs (and uptake for projects (WP) access at the loss of project
organisations and generalisable or other local research or usage Technological moment (WP) momentum and
stakeholders of reusable (WP) network depends on the challenges, the abandonment
differing sizes, companies) as well willingness of compatibility of projects [4]
cultures and as Ofgem hinder users. Projects issues and
locations, and with They may be too the emergence of underestimate solutions may not

different project
priorities.

Alack of common
goals and agreed

action plans may

inhibit

reliant on grant
funding or not
realistic (WP).
Further, gaps
between pilot
grant funding to
'real' investment
inhibit potential

SLES [3,24]

how much time
and effort is
required to get
these consumers
and willing
participants
(Interview 4,20)

be transferable
(WP)

collaboration of all case studies (WP)
sub systems and
may cause
unintended
negative outcomes
[5]
Action plans
Business, Technology & Users & Users & Organisations Organisations Organisations Organisations Organisations Organisations Organisations Business, Policy & Business, Users & Users &
finance & systems communities communities & skills & skills & skills & skills &sskills & skills & skills finance & regulation finance & communities communities
markets markets markets
The potential Energy SLES providers Strategies to Determine the Effective Develop Identify scalable Define SLES Strategies to Identify and deal Encourage and Develop and
Adequate 'need for' Innovation Zones should harness b.alance . roles anfj . recruitment procedures and / or transferable project success activate mutual Identify multiple with regulatory Remove supply establish clearly define local
EERE integration and (EIZ) can be an grassroots differences in responsibilities of methods should or a framework project elements factors such as advantage and —— gaps and T communal assets, benefits and
e eand interoperability of effective step support where power, resources actors and be determined from successful or concepts with local benefits as mutual gain could opportunities to consumer law facilitate P2P which ensure co-benefits from
right conditions systems should be following pilot possible as and interests institutions with and adopted learning and clear links to well as include the help el protection issues energy trading fairness for people the on-set, as well
can encourage built into the projects to make community-led include stating clearand within the context sharing activities future commercial and of a kind of S ——— [14,22] [22,89] that can't afford as key
green business in system from the use of a wide initiatives tend to goals and transparent as well as good to facilitate opportunities [4] technical “broker” who can resilience [2] " solar PVC and performance
a particular region range of different endure longer and formalising them procedures for communication effective learnings performance meditate between electric cars etc. so indicators using
to go to other and tested produce greater into agreements, decision making & and marketing from case studies indicators. This diverse interests “Insulate the - that the system is effective
. |mPffWed _SLES commercial and local co-benefits sharing skills and accountability, strategies [4] Business allows targets and and be a source of consumer from Orgifmlsatlons inclusive stakeholder
establish or spe.q.ﬁc skills social models than company-led knowledge and effective utilisation (Interview 2,4) ﬁnanceé( performance to be information of the Suppqrt ) ARt G & skills (Interview 9) consultations [3,4]
upscale SLES. They training for within a region or investment in local resources in of skills and ——" measured and project's legacy organisations to insurance
el hardware and local authority energy schemes shared meetings knowledge of Business quantified [4] subsequently [6] manage complex mechanism or Identify skills
software (Interview 5,8) [14,16] in diverse ways, members, 3 systems with el gaps and develop LAs / SLES projects Catalyst
use local actors, installation, ing ti i Users & fiancel& multiple revenue tndemnity i i i
thereby setting up i ! d shann_g time and empowering communities markets Appropriate ¢ P! b guarantee to allow a national skills /teChnolot;ly commumty / SLES
alocal network networking an B R venture funding Assess project Mutual advantage - o Y consumers to development providers / projects / SLES
(Interview 2,6) gommur}lc;tlonds, Business, LA/ catalyst through pooled participate _and stakehold d . . can be used to models and and gain could be cheslsm_g orth experiment [22] strategy (5] developers / local or reglonal
IR finance & community / SLES budgets and valuing their akenolder an Specific funding further develop governance, skills reinforced by e catalyst organisations / LAs
machine learning, ; face-to-face contributions [6] citizen for learning and ! hecessary communities / / research
; markets projects / DNO / : : . product-based development and regular updates P
data protection meetings [6] engagement will replication to be A - management u SLES local / organisation /
S DSO : outputs from the establishment against agreed - Regulatory Ofgem / Govt ; g
Organisations and help to develop applied on other dEEnsEiEET B e e milestones of skills [2,5] system to (DESNZ) / DNO / regional demonstrators /
& skills Z’;;?ial\r[glgt]lon are Mangatgd ] Great?r . fx?\z‘:;(gnding p.I'OJ.:-Z‘CtS Mfcltht' | projects (Interview e.g. creation of SR, maximise cross ESO / SLES organisations private investors
' E:r:mausr:ri‘tg? coordination and facilitate :'m' atrhpo en Ita 5) successful demonstrating the system value”: projects /
S EEEEIE: Y between key technolo rom the onse partnerships [4] continued success Change the academic or
and operation LI CULET7 actors, with b W) and value the regulatory system industry research
i by public bodies i uptake. Skills such gy I
il il Y P - evolvingjroles relesie system as well as to regulate organisation /
iooethenthe tohelp in meeting namely the és tec ielisei identifying risks producers educators /
N ; fundin literacy, risk g I ' Gl
sub-systems in unding gaps DNOs, ESO, LAs e e t networks tificat
developi 17,231 dISUES act management, and mitigations to ) certification
eveloping § an ALl the project early consumer bodies

common goals
and ensuring that
different aspects
can operate for a

This coordination
could be
facilitated by a
new coordinating

financial planning,
partnership
building,
communication

on [6]

markets, rather
than by sector [22]

Catalyst

common good body [3,24] and engagement X

without J Y are necessary [5] community / SLES Ofgem / Govt
hout local or regional (DESNZ) / SLES

unin tgn e organisations / LA/ projects / DNOs

negative SLES projects/ and ESO

outcomes [5]

LA / catalyst
community / SLES

projects / local or
Development of regional
skills such as organisations /
cross-institutional Actor / organisations in action plan research
project organisations /

certification

management [5] o
odies

Lead organisation in collaboration
with other organisations
(frequency as lead) (frequency as a

co-collaborator)

Aspects of the systems
as lead organisation

Other co-collaborator organisations or actors

@D Business, finance & markets (frequency in Case study pathway)

Organisations & skills

Govt | Department of Energy
Security and Net Zero (DESNZ) (2)(3)

Educators / certification bodies (5)
Public funding bodies (2)

SLES technology providers (3)

Industry & academic researchers (6)
Distibuted Network Operators (DNO) (2)
Distibuted Systems Operators (DSO) (2)
Electric Systems Operators (ESO) (3)
Private funders & investors(1)

SLES projects (7)(4) @ Business, finance & markets

Organisations & skills

. Local authority (LA) (3)(5) Users & communities

Ofgem (2)(1) Organisations & skills
@D Business, finance & markets

@D Policy and regulation

Developers (1)
SLES demonstrators (2)

Local/ regional/ national SLES organisations
(suggested new institutions) (9)

Organisations & skills
Users & communities

. Catalyst community (2)(6)
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Economic competitiveness pathway

Derogation of regulatory

& market constraints

Clear & suitable
policy targets

Tax incentives geared
towards local interest

Cost reduction with
new technology

Economic competitiveness

of RE technology

Availability of low

interest bank loans

Infrastructure

investment

Bursary & grants for
training & education

Local supply
businesses

Pioneer users /
adopters

|| New infrastructure
and software

Profitable business models
with smart grid services

Underlying drivers

Derogation of Financial / tax incentives geared towards Clear and suitable Cost reduction with new technology Pioneer users / adopters Economic competitiveness of RE technology Infrastructure Local Supply Businesses Availability of low
regulation & local interests policy targets (flexibility, DSR) Investment interest bank
market Interest / Values such as Housing Decreasing prices Economies Proven and (flexibility) Grassroots Consumers value loans
constraints Private funding Incentives from Suitable and Significant DSR leads to motivation of environmental developers, local for key competitiveness profitable systems . support as local sustainable
and investments government flexible policies, potential for cost avoidance of local people / benefits, ability to councils and components of from using Integration and Increa;mg community-led energy and ability Research or
Increasing are key, with most help to pay for regulations and reduction for network individuals for control their institutional SLES systems such community heat optimised appetite in initiatives tend to to trace the source government
awareness of the SLES having some some components market structures consumer and the reinforcement clean energy (WP). supply and owners of housing as storage pumps in technologies investment endure longer and of the energy and funding is the
need to change private funding to of the SLES system help to foster the system with the through reduction Political drive for generate within are key targets for batteries and comparison to reduces operating community for produce greater enable the major source of
market design and complement (Interview 1,6) opportunities that use of of peak demand. self-reliance and their community SLES solutions electric vehicles high energy prices costs,and t_h's ﬁe]d with the local co-benefits decarbonisation of capital for SLES.
structures to government ' technology demand-side efficiency energy (interview 5) because they have will help to (WP). Local supply investment risks right kind of (16) energy generation third party
enable SLES funding provides response (DSR) (8, measures, local security(WP) . access to facilitate and arrangement (Interview, 10) investor, whoiis funding and low
(Interview 5,6) (Interview 5) Interview 6) energy storage 10,000-100,000 improve the provides a reliable patient and want interest loans were
and self-consump- houses (Interview economics of SLES income (7) to invest long term two key sources of
Provide powers to tion from rooftop 6,8) systems (Interview (WP) funding (Interview
local Governments solar PV (8, 4) 6)
to set targets and Interview 6). X
implement them For more marginal
(Interview 5,8) projects, housing
companies, public
bodies, social
housing providers
and councils have
access to very
cheap capital
(Interview 6)
Underlying barriers
The role of Ofgem Those who don't Lack of specific Political cycles There is currently Transitional Relatively high Lack of knowledge Risk that the value Regulatory Currently, lack of Need to realise Local energy Lack of Longer term loans
limit the have assets or incentives for negatively imparts no drive to complexity for levels of from SLES from flexibility and changes affecting available attractive value from businesses are transparency of less available to
emergence of certain capabilities SLES, stop / start on long term incorporate new entrants, engagements providers on how systems revenue time-of-use tariffs flexibility which making limited business processes community group
SLES. Currently, cannot participate incentives (WP) planning, policy flexibility in the UK need for a required for SLES best to engage integration and RE opportunities, or [8,9] impact on return contribution to the and knowledge (proven
they do not have in the market aims not always energy system. minimum level of beyond the norm and incentivise technologies may competition on investment as assets and dissemination track-record
specific duties that (Interview 5,6) financially Current retail participation especially for DSR potential be less than between diverse risk-return turnover of the limits flow of usually
could better measurable (WP) market structures, before the [8,9] customers to the expected due to sources of perceptions not sector than other, information (WP) required)(WP).
enable the Policy makers policies and effectiveness and SLES services (WP) technical flexibility. Smaller aligned because of less local energy Long-time
development of change priories, regulation are not value of flexibility performance systems may lack of businesses [7] required for

SLES [3]

Market design and
regulator barriers
still present and
are affected by
politics (WP)

affecting
willingness to
invest (WP)

well equipped for
innovative flexible
technologies and

operations [8,9]

can be realised [9]

Fixed upfront
costs or hurdles
e.g. minimum
capacity
thresholds for

Privacy concerns
on the use of
technology for
surveillance and
control. Lack of
clear regulation
(e.g. unclear GDPR,
i.e. which part of

Lack of trust and
confidence in the
benefits of
engagement, a
low level of trust in
energy companies
sometimes due to

levels and systems
integration /
optimisation
issues [8]
(Interview 6)

become
unsustainable in
the longer term or
the system, or
elements of the

system, stop being

commercially
viable [8,9]

understanding of
how to value these
projects [4] (WP)

Most
flexibility-related
mechanisms are

Local businesses
are highly reliant
on long term debt.
Local energy
businesses are also
less profitable,

Considerable
focus on
technological
innovation, when
the focus should
be on deriving
workable and
commercially
viable business

pay-back to SLES
investments
(much longer than
5 years, which
discourages
investment(WP)

Investors that

Regulation and flexibility, beyond energy data is unfulfilled still dominated by which may mean ) )
market constraints the reach of single private / protected promises on the fossil fuel that they are models first want high ROlin a
impact the return SLES [9] (WP) benefits of e El Ul e vesi i (Interview 6,8) short time, which
on investment of flexibility Complexity of development [7] may impact on
SLES, @it engagement [8,9] flexibility provision : benefits to
market Unwilling and procurement Lack of business consumers
arrangements individual processes, deyelopment (Interview 6)
limits locational participants as concerns about skills, lack of
pricing and well as concerns the length of knowledge
options to realise over consumer contracts, too around multiple
value from local protection issues, short does not finance streams [5]
energy trading e.g. i.e. lack of trust of justify investment
peer-to-peer energy supplier and fixed costs
trading or local and data and too long may
energy markets [3] protection issues be subject to
[8,9] uncertainties [8,9]
Action plans
Policy & Users & Policy & Policy & Policy & Business, Users & Business, Users & Policy & Business, Business, Organisations Business, Policy &
regulation communities regulation regulation regulation finance & communities finance & communities regulation finance & finance & & skills finance & regulation
markets markets markets markets markets
Derogations from Communal assets Specific Along term and Development of Provide support Good Minimise A mix of private, A policy
some of the . ensures benefits governmentj . strategic \./isiqn for nagion.al Reqnce for indiviFIuaI and Given the right communica.tion investme:nt risk by Differentiate price Tap into revenue public, ar.Id i More framework should
network charging from the smart backed subsq:lles decarbonisation gund_ellnes and el o community powers and and ma.rketlng announcing and signals to streams by community-orient transparency is mclude.the
structures or system can be for SLES solutions and urgent need to sharing of TR groups, to R strategies as well consulting on incentivise unlocking ed businesses and important in promotion of
en\{lronmental received by a‘II in (Interview 6) determmg and know]edge of best participation to participate in conditions, SLES as increasing SLE_SjreIated ) flexibility in the investment, coop.eratlves are FremEEl e dlfferen? financial
Ie\{le§ that are the communlty communicate the practlce to encourage wider SLES programmes can provide more transpargnc;{ of po]laes and policy network, through maximising ease requvlr.ed for SLES, business !'nechanlsms or
built into energy (Interview 4,9) ] role of SLES [3] improve ale) e ehvass apd njan:kets, by scope to create communjlcatlons édjustments well short term load of access to a providing avenues disclosure of LEBs, |nst'ruments
costs may Govt / policy consistency in entrants. Support simplifying different products and_se_ttmg in advqnce shifting or long range of flexibility for collaboratlpn so that investors designed to meet
poter_\tlally make makers / Ofgem / standarc_ls and local authority and processes and‘ oAl realistic i (Interview 6,8) e ivEsiment: i e ES A and partnerships o R Ioca.l energy
the difference Catalyst DINOIEIOE conventions [8,9] commercial providing advice, consumers where expectations of storage [9] markets, to secure local willing to provide business needs,
(Interview 5,6). COmmun.ItIES/ projects premises to lead training and increasingly savings (Interview including local benefits [7] resources, can such as working
tsel-fr?nF:)rI?ge;tS/ on flexibility and Lesseor'—J;;s;e[iievemp desired attributes 29) Technology & ones [8,9] ‘ant.:l' gain insights into ::t?rlmtaarl{cin -
The role of Ofgem roviders / provide incentives desian processes such as systems creating viability Local energy risks, costs, and . —termg’
in the zevelopers/ SLES el 91 P SSHIS Employ social Price support for T vl penefits, as wellas (re-?investments
establishment and local organisations control and media platforms Improve the exported of products that partnerships with prospects for 7]
u;) sc;;\cljebof SLES Users & S iderst i:;?sgtgacsg be such as Twitter inn:te;'gfterability E electricity in the mg;ﬁrt::rz staktleholder:s, future income [7]
should be sers providers to nd F k for . form of a price ' involving them in
re-evaluated(3) communities seek to mitigate (FFV;/arqed 5 ﬁegr raecaell:i?: o ° technologies, but floor or antract :;gir&j;::sis more decision New approaches Policy
privacy concerns MR communication[o]  aiso the datathey for Difference (Interview 5.8) makingto such as multiple instruments to
Engage with through means collector arrangement [23] ! strengthen ties supplier models attract
Business, consumers by suchias user generate, helping and unlock could encourage investment,
finance & increasing |nvolvem§nt, ‘ Catalyst :25:;;;?::; is A standardised non-monetary TR (@ reatoee il En
markets transparency of collaboration with Community / SLES eessbleto Ofgem / Govt A s 'aI:I.tar ise benefits [1] engage with local increase returns
communications trusted local local or regional Tierent actors (DESNZ) / policy exibrity energy suppliers include; feed-in
and setting actors, and clear oraanisations / LAS within the system kers / DNO / agreement by the or other new premiums, feed in
Whole listic consent processes g - [8] makers ENA’s Open Business, ; iff ducti
restructuring [GE) . (14) / SLES projects ESO /SLES N 3 entralj\ts while tariffs, pro uFtlon
market design to expectations of projects programme wil finance & allowing tax credit/relief
enable peer-to savings. Possible help to simplify markets incumbent and property tax &
peer trading and use of Eacebook Policy & engagement providers to sa_les tax which
local energy and TW|tte_r for ° |cly ti T, alsc; S explore SLES directly affec'ts the
markets (Interview hear rea.l Wi . reguiation tandardised TG specific new return of projects
interactions with standardise pprop business models and public loans
5) Government and contracts planned financing

Ofgem / Govt /
policy makers /
DNO /ESO / SLES
projects

Actor / organisations in action plan

Lead organisation in collaboration
with other organisations

(frequency as lead) (frequency as a

co-collaborator)

Ofgem (5)(7)

Aspects of the systems
as lead organisation

@ Business, finance & markets
@D Policy & regulation

Users & communities

consumers [8,9]

Ofgem / Govt
(DESNZ) / LAs /
DNO /ESO / SLES
projects / catalyst
communities

regulators should
set out clearly
what standards
are mandatory
and regulate data
management.
Clear definitions
and guidelines on
SLES should be a
priority to ensure
data security,
confidentiality and
identity protection
[10]

Ofgem /Govt
SLES projects (2)(12) @ Business, finance & markets (DESINZt) /LAs/
L : catalys
Organisations & skills L

@D Policy & regulation

@D Policy and regulation
@ Business, finance & markets
@D Technology & systems

Govt | Department of Energy
Security and Net Zero (DESNZ) (5)(5)

Catalyst community (2)(4) Users & communities

. Govt | Policy makers (1)(5) L J Policy and regulation

Other co-collaborator organisations or actors
(frequency in Economic competitiveness pathway)

Local authority (LA) (4)
Developers (1)
Technology providers (1)
Public funding bodies (1)
Distibuted Network Operators (DNO) (9)
Electric Systems operators (ESO )(9)
Private funders and investors
Local/ regional / national SLES organisations

(suggested new institutions) (2)

www.energyrev.org.uk

to ease entry into
the market [8,9]

Ofgem / Govt
(DESNZ) / policy
makers / DNO /
ESO / SLES
projects

mechanisms or

instruments are
needed to
leverage
opportunities for
increasing or
strengthening
revenue sources

[7]

Policy &
regulation

Policy support for
investment in
local energy
businesses include
tax exemptions or
other benefits, with
increased
transparency
through a unified
financial, business
disclosure regime
[1]

with less risk [27]

Organisations
&sskills

Specific trainings
in managerial
skills - e.g.
cross-sector
project
management,
outcomes
evaluation,
financial planning,
partnership
building &
business
development [5]

and funds to
generate financial
resources [9]

Business,
finance &
markets

Further research
is required on the
full range of
investment
models, types and
sources which
could finance net
zero carbon
localities,
including joint
ventures and
private-sector-led
investment [26]



Crid technology pathway

Removal of
technical problems

Technology
improvements

Suitable technological
infrastructure

)

Lessons from
experiments

Cost reduction with
new technology

Technical ease of installing
new technology

1

New infrastructure

and software

Underlying drivers

Removal of technical problems

Lessons from experiments

Cost reduction with new technology

New infrastructure and technology

Technical ease of installing new

Suitable technological infrastructure

Technology improvements

technology
Island / rural Opportunities for Exemplar The need for Technology Technology New economic Increasing Falling prices for Quality energy . The need for more Short 'shelf life' of Rapid The ability to
communities have wide range of successful projects standardisation of integration and agnostic approach models facilitated awareness of the key components data that is anatg seFtor The need for or improved SLES technologies technological upgrade and
strong incentives technology allow for SLES procedure optimisation allows for a whole by access to data need for a more e.g. storage presumed openas  O'danisationssuch - subsystems infrastructure to compared to development replace
to utilise SLES, applications and technology and the provision reduces cost, range of available (WP), digitalised and batteries and well as open EBEN ESCO can |ntegr.:at|on, . accommodate national grid underway (WP, 13) components more
especially areas solutions (WP). replication, of ready made improve or novel optimised energy electric vehicles markets facilitated provide the requiring physical SLES technologies infrastructure (e.g. Technical solutions  frequently to allow
with potential reducing technical solution efficiencies, and technologies system (29) facilitates and by new T PEENEES D IS EDREE NS (WP) inverters 10 years demonstrate the for rapid
electricity network investment risk [4] (WP) benefit the (Interview 6,8). improve the infrastructure and faglllt.ates SLES by s well cE dataand vs decades for grid positive impact improvement
balancing (WP) consumer economics assets (WP) [29] building, information infrastructure) and role of cycles and so
constraints (WP) (Interview 2,6) (Interview 4) operating, exchange creates potential ICT-based greater innovation
[11,12] opt'lmls.m.g and for retrofits (WP) solutions, thus (14)
maintaining the facilitating
systems (Interview adoption,
2611 replication and
improved network
connectivity
provision (13)
Underlying barriers
Networking and Lack of expertise Lack of access to Lack of expertise The adoption of Lack of interest/ Long lasting Policy / regulatory Skill shortages of Integration Interoperability / Pace of individual Rapid roll out of Technological flux
connectivity and experience in individual homes and standard any technology capacity in new infrastructure and uncertainty, such knowledgeable challenges include interconnections, elements technologies leads makes project
infrastructure is systems for procedures for takes time and economic models locked-in to as the regulatory and experienced interoperability decentralisation development (e.g. to hard ware and planning very
uneven across UK integration and experimentation SLES effort so adopting (WP) incumbent status and practitioners (WP) issues with could lead to infrastructure vs software difficult and
especially in rural software (WP) multiple technologies ownership of (Interview 6) existing systems, . disparities in new technologies) obsolescence prevents
and deprived engineering for Commercially small-scale prevent the energy storage, Practicality of networking and conflicting (WP) (WP) [13] standardisation
areas SLES (WP) [13] useful data may Lack of technologies will emergence of a the attractiveness installation of connectivity - in [10] (WP) [13]. It is also
Insufficient not be shared communication likely involve more new energy of flexibility Users / multiple some areas a barriers to
training: (WP) Lessons from and leadership time and money systems (WP) mechanism and communities may technologies into technology uptake and
Lack of technical Installation and experiences not skills in than larger, single the impact of not use the properties (WP) deployment adoption (WP) [13]
or project ICY skills for SLES always shared harnessing lessons schemes network charging technology would require full
ma_nagement are not yet be (WP) and experience reviews on optimally and infrastructure
assistance to widely taught lack of process prospective have to deal with Further, upgrade(WP)
address gaps in (WP) [13]. Lack of clarity from revenues [14] the uncertainty, technological
local e)fpertlse,- local skill and network operators risks and costs barriers can stem
lack of interest in interest in using (WP) involved with from reliability
Iearnlng.ne.w skills available data for adopting novel issues due to
when existing digital service approaches technological

skills are still viable
[26,14] (Interview
4)

provision (WP)

immaturity and
novel or complex
combinations of
mature /
established
technologies

Action plans

Policy &
regulation

Organisations
& skills

Organisations
& skills

Technology &
systems

Technology &
systems

Technology &
systems

Business,
finance &
markets

Technology &
systems

Policy &
Regulation

Business,
finance &
markets

Organisations
& skills

Technology &
systems

Technology &
systems

Technology &
systems

Technology &
systems

Technology &
systems

Proactive Practical top-up Incentivise Facilitate Smart Energy Microsystems Using a Urgent need to Improving access Technical and The setting up and Build and share an Use a combination Use flexible
regulations and trainings beyond participating standardisation of Management made up of d combination of address specific h to skills such as implementation upscaling of SLES understanding of of current and scalable system
. . . : Lo Urgent need to Act on the R X .
funding required University homes / SLES procedures Systems (SEMS), individually develop and central and local regulatory T hardware and barriers can be systems may the physical novel components architectures that
to faslllltate degr.ees are |nd.|V|duaI with a whlch_means ywth open optimised ) IR EE soll',ItIOPS to uncertfuntles of the EDTF, ie. .software. overcome by require the eIement; aqd solgtlops to can adapt to
upskilling and required and variety of rewards adopting common interoperable systems which e maintain the regarding these facilitate a installation, using simpler, planning and connection issues maintain the future needs [14]
technical essential [13]. On that have worked approaches to energy consist of i il s robustness of new technologies digitalised energy networking and technologies or installation of new of renewable, system and avoid
assistance in local the job training in other projects design, activity, management integrated low and facilitate existing industry to encourage an system, improve communications, interoperable technology clean energy undue
areas, e.g. and peer training (WP) operations, etc. capabilities where carbon trainings and procedures, while open energy the vaILIJe . data analysis and components that infrastructure technologies and obsolescence Users &
European-funded should be Standards allow two or more technologies can capacity (WP) providing the market and by the presumed machine learning, can be easily across all areas coordinate [15,14] communities
Elena project, facilitated by for the devices can be built at the flexibility and time facilitate open principle and data protection integrated within Also, there is a investment and
which provided 'training the Policy & development of exchange neighbourhood needed to scale up investments and . and larger systems need for flexible planning in data Timel
€150 million to trainer' i.e. regulation product and information and scale. These can be SLES using new participation . ’ standardisation [28,30] planning collection and SLES technology M0y )
» : : Ofgem / Govt, ; infrastructure and o " - engagement with
support local improving the services that can cooperate to connected to a (DESNZ) / LAsy/ infrastructure and (WP) assets visibility are critical [5] algorithms to take infrastructural provider / LA B
energy teams skills and be integrated erform a required iece of private systems [32 into account development [14
acrosgsyEurope. knowledge E;\;ilﬁs':]aa:d more w%dely ?unction, canqhelp \?vire, oper:’ated asa edug:ato’rs/ g = 291 Technology & future changes in ° e g:z::z:z gﬁfgj asset owners is
[26,14] transfer capacity of . [30,14] to optimise energy  portfolio and academia /" Ofgem / Govt systems behaviour and systems also important,
senior and o sl 6l assets within a managed by an research bodies (DESNZ)v / DNOs / Technology & events e SLES technol isati speciallylbefore
R ethical practices hbourhood 9 ThY il M S Ofgem / SLES systems ot 19'9' ' technology organisation / they renew assets
experlencle13 ) IS neighbourhood, ﬁpleratovr. is wi ESQ/natIonaI, technology Further I<>VI -1 . provider /LA DNO/ESO/ e
personnel [13] o S i Outcomes and energy system, elp to improve reg:on_aIS_LES provider / SLES / P standardised (Interview 4) planners / systems developers options can be
(WP) el el lessons from building and efﬁ'aer.\c.y and cost organisation energy systems components and planners / energy used in
. technolo network to reduce for individual 707 of SLES Systems N T
compliance to ; 9y organisation / id connections can RIS replacement
et improvement cost or CO2 homes and help to can provide a b LAs / planners/ organisation / :
. existing data A L N DNO/ESO/ b facilitate scalable p (Interview 2)
Capacity and charing practices experiments need  emissions creating a developers etter user systems but this SLES Technology DNO/ESO/
expertise training "ing p ) to be properly (Interview 3,8) distributed experience by 1y fimi ider / developers
. L which emphasise N A h potentially limits proviaer / energy
to derive facilitate legislation around documented to PG reducing the the innovation systems
digital service dagta - ensure that all the architecture for an number of e e organisation /
provision and 1o 15] principles, Whole system electricity market technologies and L DNO/ESO /
value from ' technology and planning and (Interview 6,15) approaches that a to meet local [15 developers
available data experience can be optimisation will user needs to 32] ¢
[13,15] Ofgem / Govt transferred to a promote cost parti_cipate into
(DESNZ) /catalyst ~ succeeding efficiencies & SLES technology receive a range of
communities / prajects (RIS demonstrates provider / energy services o by SLES Technolo
Educators / national / regional commitment to systems reducing the provider / energy
academia / Govt SLES organisation policy %oals, organisation / andozgct)zf:erESed systems 9
funding bodies / Sl team / DNO / ESO ccati
. investor to familiarise with organisation /

policy makers /
LAs

Actor / organisations in action plan

confidence [31,14]

SLES technology
provider / energy
systems

organisation /
team / DNO / ESO
/ developers / LAs

/ developers

these approaches
[28]

SLES Technology
providers / SLES
energy systems
team / educators /

trainers / catalyst
communities /
national or regional
SLES organisations

team, DNO/ESO/
developers

Lead organisation in collaboration
with other organisations
(frequency as lead) (frequency as a
co-collaborator)

Aspects of the systems
as lead organisation

Other co-collaborator organisations or actors

Ofgem (4)(0) @ Business, finance & markets (frequency in Grid technology pathway)

@D Policy & regulation
Organisations & skills

Educators / academia / certification bodies (4)
Policy makers (2)

Developers (1)

Catalyst community (2)

Public funding bodies (2)

Catalyst communities (2)

Distributed Network Operators (DNO) (11)
Electric Systems operator (ESO) (11)
Academic / industry research

Energy systems organisation (11)

Regional / national SLES organisations
(suggested new institutions) (3)

SLES projects (3)(0) @D Technology & systems

Users & communities

@D Policy and regulation
@ Business, finance & markets

Govt | Department of Energy
Security and Net Zero (DESNZ) (1)(5)

. SLES technology providers (6)(8) @D Technology & systems

Organisations & skills

. Local authority (LA) (1)(5) @D Technology & systems

Educators / certification bodies (1)(3) Organisations & skills
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consultant with Local Energy Oxfordshire (LEO)

« Researcher, Creative Homes / ProjectScene,
University of Nottingham

« Chair of Energy Capital and the Regional Energy
Systems Operator project

+ Project Manager, Energy Systems Greater London
Authority (Bunhill Power and Heat Network)

« Founder of Emergent Energy

« Energy, Infrastructure & Services Manager, Zero
Carbon Rugeley SLES Project lead

« Project officer, Orkney Local Authority

« Consultant, Community Energy Scotland

- Consultant, Aquatera,

« Consultant, Solo Energy

« Project manager, Responsive Flexibility (REFLEX)

« Consultant, Scottish and Southern Electricity
Network (SSEN) (Mull Access project)

« Consultant, Vital Energy

- Energy researchers, Energy Superhub Oxford
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https://es.catapult.org.uk/report/energy-data-taskforce-report/
https://es.catapult.org.uk/report/energy-data-taskforce-report/
https://doi.org/10.1126/science.aaz8060
https://doi.org/10.1126/science.aaz8060
https://www.energyrev.org.uk/outputs/insights/developing-an-organising-framework-how-do-we-create-successful-smart-local-energy-systems/
https://www.energyrev.org.uk/outputs/insights/developing-an-organising-framework-how-do-we-create-successful-smart-local-energy-systems/
https://www.energyrev.org.uk/outputs/insights/the-energy-revolution-cyber-physical-advances-and-opportunities-for-smart-local-energy-systems/
https://www.energyrev.org.uk/outputs/insights/the-energy-revolution-cyber-physical-advances-and-opportunities-for-smart-local-energy-systems/
https://www.energyrev.org.uk/outputs/insights/the-energy-revolution-cyber-physical-advances-and-opportunities-for-smart-local-energy-systems/
https://www.energyrev.org.uk/outputs/insights/smart-local-energy-systems-training-needs-and-provision/
https://www.energyrev.org.uk/outputs/insights/smart-local-energy-systems-training-needs-and-provision/
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Want to know more?

Sign up to receive our newsletter and keep up to date with our research,
or get in touch directly by emailing info@energyrev.org.uk

About EnergyREV

EnergyREV was established in 2018 (December) under the UK’s Industrial
Strategy Challenge Fund Prospering from the Energy Revolution
programme. It brings together a team of over 50 people across 22 UK
universities to help drive forward research and innovation in Smart Local
Energy Systems.

EnergyREV is funded by UK Research and Innovation, grant number
EP/S031863/1

@& www.energyrev.org.uk

Yy @EnergyREV_UK

M) EnergyREV

&< info@energyrev.org.uk

www.energyrev.org.uk


https://www.linkedin.com/company/energyrev
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