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Report structure
The ClimateXChange (CXC) 2017-18 Annual Report has been drafted in line with the ‘Centre
of Expertise Annual Report Guidance’ provided by our funder, the Scottish Government
Rural and Environment Science and Analytical Services (RESAS).
Section 1 is a summary of major changes to CXC’s external landscape, and changes to the
activities or staffing of CXC in 2017-18.
Section 2 captures CXC’s key highlights in 2017-18, covering what has been delivered and
what impact this has had.
Annex A provides a summary of all CXC’s projects in 2017-18. A short summary is provided
for each project, setting out the progress made, outputs, and outcomes and impacts that
have arisen for both policy teams and wider stakeholders.
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1. Executive summary
CXC’s work in 2017-18 has closely matched and supported the Scottish Government’s
ambition for profound changes over the next 15 years: radically improving the energy
efficiency of buildings; phasing out the need for new petrol and diesel cars; and increasing
the ownership of the energy system by local communities; whilst also retaining a secure,
resilient energy system.
It is critical to the success of our projects that they respond to the broader policy challenges
the Scottish Government faces:


How can our land use help reduce carbon emissions and lessen the impacts of
climate change, whilst delivering food, biodiversity, social amenity and economic
benefits?



How can the transition to a low-carbon society benefit all Scotland’s people, the
economy and the environment?



How can we increase the productivity of our energy use and generate new forms of
energy without GHG emissions?

In 2017-18 the major policies we have delivered analysis and expert evidence for include:


Supporting the development of the new Climate Change Bill, including engaging
stakeholders in the consultation.



Supporting the Scottish Climate Change Adaptation Programme (SCCAP) – continuing
to develop a monitoring & evaluation framework, and looking at options where the
Committee on Climate Change (CCC) Adaptation Sub-Committee (ASC)
recommendations have not yet been implemented.



Delivering research evidence for Scotland’s Energy Strategy, including identifying
technologies available to support the deployment of Scotland’s Energy Efficiency
Programme (SEEP), assessment of the SEEP pilots, and examining energy policy
effectiveness.



Analysing options for land use policy, implementation and delivery in preparation for
the Climate Change Plan: Third Report on Proposals and Policies (CCP).

The shift in Scottish energy policy focus, and divergence from the UK agenda on energy,
became more pronounced this year when the Scottish Government announced its preferred
policy position to not support the development of unconventional oil and gas in Scotland.
This preferred position is currently subject to the necessary statutory assessments prior to
finalisation. Other examples of divergence include the announcement that the Scottish
Government will establish a publicly owned, not for profit energy company, and the
commitment in the Programme for Government to remove the need for new petrol and
diesel cars by 2032, eight years ahead of the UK target.
Across all policy areas the UK policy context has been characterised by challenges around
Brexit. There has also been a focus on the UK industrial strategy, clean growth strategy and
4
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the 25-year Environment Plan, and on innovation, demonstrators and economic growth,
through for example the Industrial Strategy Challenge Fund.
Organisational changes
We continue to work to a five-year plan agreed with RESAS in 2016, based on recurrent oneyear funding awards. In 2017-18 there was a reduction in CXC resource, resulting in a
significant fall in the number of Post-Doctoral Research Fellows (PDRFs) funded compared to
the 2011 – 2016 period. Through careful management we were able to target the cuts at
topics where we had the relatively lowest demand. However, any further reductions would
have significantly narrowed our policy coverage.
To ensure the best use of limited resource, an advisory group with representatives from
policy and analytical teams across the Scottish Government, as well as our principal funder,
RESAS, was set up. The advisory group's role includes advising on the overall strategic
direction of CXC’s programme of research, informed by evolving policy requirements; and
making recommendations on the relative importance and prioritisation of projects within
that programme.
Increased funding for 2018-19 is testament to the success of this approach, and the value of
our projects in developing Scotland’s climate change policies. The increase means we can
further build our analytical capacity, particularly in terms of transport and energy
economics; two critical areas given the policies and level of ambition set out in the CCP and
the forthcoming draft Climate Change Bill.
Directorate and staff changes
Prof Stuart Galloway of the University of Strathclyde has recently accepted an invitation to
join the CXC directorate representing Higher Education Institutions (HEIs). Prof Bob Ferrier
has been replaced by Prof Deb Roberts as representative of the Scottish Environment Food
and Agriculture Research Institutes (SEFARI). Prof Dominic Moran has been replaced by Prof
Andrew Barnes as the Scotland’s Rural College (SRUC) representative on the Directorate and
Prof Robin Matthews has been replaced by Dr Rebekka Artz as the James Hutton Institute
(JHI) representative on the Directorate.
New PDRFs were appointed to research projects on; policy effectiveness; adaptation policy
and synthesising three peatland PhD theses. PDRF research projects that came off stream
include: Local energy economies; Scotland and the European Union; energy system
modelling and security of electricity supply and; low carbon transport futures.
In March 2018 Dr Dan Barlow took up the post of CXC Programme Manager.
Engaging and communicating
CXC is increasingly running events and workshops to enable a discussion of key policy
challenges and present our research and analysis. Members of the CXC secretariat are also
sought after facilitators. It is important that we capture this role and the value of our
5
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knowledge exchange work. To this end we have developed a website with better search and
publications library functions, and a closer connection between the individual projects and
the policy challenges they relate to.
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2. Highlights
Our work in 2017-18 has been dominated by the framing and development of the Scottish
Energy Strategy (published in December 2017), CCP (published in January 2018), and
Climate Change Bill (expected in spring 2018). We have developed 47 projects, drawing on
the expertise of 23 research partners from SEFARI institutes, HEIs and the private sector, to
feed into these key climate change and energy policy developments.
Energy
Energy remains a main focus of our work, linking directly to the aspirations, approaches and
potential pathways described in the new Scottish Energy Strategy. During the strategy
consultation period, the CXC Directorate submitted a written response, and Directorate
member Mark Winskel, University of Edinburgh, gave evidence to the Scottish Parliament
Economy, Jobs and Fair Work Committee.
We have also explored the potential and routes for decarbonising heat, including a review
of the role that hydrogen can play as a heating source using the national gas grid. This
involved looking at the implications of existing and planned hydrogen-for-heat projects that
may be relevant to Scotland.
To support Scotland’s Energy Efficiency Programme (SEEP)1 we commissioned research on
the status of near-to-market energy efficiency, heat generation and smart energy
technologies. The research, which produced a suite of technology ‘scorecards’, will inform
the Scottish Government on these technologies' potential suitability in SEEP. CXC has had
enquiries from Local Authorities (LAs) seeking to draw on this data to help their thinking
about what technologies will help them to deliver energy efficiency in social housing, and
we collaborated with the Energy Saving Trust to promote this research at the Scotland
Innovates Conference in March 2018.
As part of the development of SEEP, 12 local authorities have received funding to pilot the
development of a Local Heat and Energy Efficiency Strategy (LHEES). CXC has funded
research, which is delivered in collaboration with the Energy Saving Trust, to carry out
independent evaluation of the LHEES pilots, drawing on lessons from across the 12 pilots, to
inform Scottish Government future policy plans in relation to LHEES, as well as to share
lessons between local authorities and support their future work.
In addition to this research, CXC researchers fed into the Second Consultation on LHEES, and
regulation of District and Communal Heating and participated in government-led
stakeholder workshops on these issues.
CXC’s work on energy efficiency also included an assessment of how the TIMES model can
be applied to provide additional insights on the co-benefits of energy efficiency
improvements, analysing approaches to energy efficiency, including scope to strengthen this
by developing it further or linking it with other models. An interim report from this research

1

At the time of writing SEEP has been renamed Energy Efficient Scotland.
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describes the generic structure of the TIMES modelling framework to help a wider audience
to understand the capabilities of the model, and has been referenced in the technical annex
of the CCP.
Our work also continues to explore potential challenges due to Brexit, for example, the
implications for Scotland’s renewable electricity ambitions. A stakeholder seminar and
expert workshop were held as part of CXC’s engagement around this important issue, and
the lead researcher was invited to discuss research findings on the topic with members of
the Scottish Parliament Economy, Jobs and Fair Work Committee.
In 2017, CXC facilitated the secondment of a Scottish Government analyst with the aims of
raising awareness of the TIMES model amongst the academic community; and to seek
opportunities for collaboration with academics on developments to this model in support of
the CCP and beyond.
As a result of the secondment, many opportunities for collaboration with academics
emerged. In some cases immediate impact was made, for example ensuring that the
technologies represented in the model are accurate and complete. The secondment also
provided the opportunity to consult academics on the characterisation of the technologies
and processes already contained in the model. Following consultation with academics,
investigations were performed into the expansion of TIMES to include stochastic and
macroeconomic extensions; and the potential for developing these further.
CXC research has also developed and piloted a method for Scottish energy policy
assessment. An event to explore how to understand energy policy effectiveness and how
evidence is used in the policy development process was convened with key relevant
stakeholders, and the lead researchers co-organised, with the Scottish Government, a
workshop on Across Scales in Energy Decision Making.
Climate Change Bill
A significant part of our work this year has fed in to the development of the forthcoming
Scottish Climate Change Bill. To provide some context for the scope and ambition of the
legislation, we responded to a request from the Scottish Government to commission an
assessment and synthesis of global studies that explored the costs and benefits of climate
change action; the findings of which were presented at the British Institute of Energy
Economics Scottish Energy Seminar: How can Scotland achieve its 2050 emissions reduction
target?
Alongside this research, and responding to a request from the Cabinet Secretary for
Environment, Climate Change and Land Reform, we completed a comparative study to
highlight different emission reduction targets and frameworks developed and adopted
elsewhere in the world, and a review of how different countries report against their own
national climate change greenhouse gas (GHG) emissions and how this relates to
internationally reported GHG emissions accounting approaches.
In addition to contributing to the research base feeding into the development of the new
Bill, members of the CXC secretariat have participated in the Scottish Government’s
technical advisory group for the Bill, and discussions around appropriate levels of future
Scottish emission reduction targets and the best design of a statutory climate target
8
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framework. The CXC Directorate also contributed to the public consultation, welcoming the
increased ambition, and noting the importance of Scotland continuing to lead on climate
change ambition globally.
Agriculture
Over the course of the year, CXC has done a significant amount of work in sectors where the
CCP sets out considerable emission reductions in the years ahead. On agricultural emissions,
CXC has managed and published a variety of studies exploring the scope to cut emissions.
Emissions from livestock production are a particular concern, and we published three
separate reports on the current state of market-ready solutions in Scotland, including slurry
storage solutions and anaerobic digestion technologies. These confirmed the theoretical
potential and refined our understanding of the practical challenges that currently constrain
business investment decisions.
We also built on earlier work to examine the potential for feed additives in reducing
emissions. This report highlighted potential in specific areas (such as the use of lipids),
recognising that additional farm infrastructure, technology and skills would not be necessary
for the most part, if measures to encourage more beef and dairy farmers to use or increase
the use of oily feeds were to be introduced.
Our report mapping the carbon content of different soil types in Scotland and the impact of
different land management practices on soil carbon emissions brought together the current
state of confident knowledge. It provided a useful basis for cross-sectoral and crossdisciplinary dialogue. We also commissioned work to explore how whisky by-products can
be put to alternative uses as a feed source for sheep or cattle or to produce energy and thus
avoid emissions associated with producing energy, animal feeds and fertilisers.
Adaptation
Scotland's adaptation policy framework offers a unique opportunity to achieve climate
change adaptation and resilience outcomes that support wider Scottish Government
objectives and also develop adaptation expertise as a competitive advantage.
The CCP refers to the CXC indicator work as one of several developments that is
‘strengthening our adaptation response’. We have built on this by looking at how to develop
the existing framework for monitoring and evaluation in the Second SCCAP (SCCAP2) due in
2019 in-line with recommendations from the ASC.
Monitoring climate change impacts has also been a focus in work with stakeholders across
several sectors: We have assessed the risk of overheating in healthcare buildings; facilitated
conversations about improved biodiversity monitoring to support Scottish Natural Heritage
(SNH) in developing this work; and mapped suitable methods for a baseline study of the
economic value of adaptation and resilience goods and services.
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Transport
During 2017-18, CXC’s transport research fed into the development of the Cleaner Air for
Scotland strategy. Through collaboration with Transport Scotland and the Scottish
Environment Protection Agency (SEPA), our lead transport researcher also participated in
the pre-appraisal on the introduction of Clean Air Zones. He was a member of the National
Low Emission Framework Steering Committee, supported the development of the Building
Scotland’s Low Emission Zones draft strategy document, and his research on the potential
for tough vehicle restrictions covered by the Scotsman newspaper. A report on how
regulation in the transport system could adversely impact certain groups was presented at
the Scottish Transport Applications and Research conference, and shared with Edinburgh
City Council and SESTran.
Forestry
In the context of the Scottish Government commitment (in the CCP) to increase Scotland’s
woodland cover from 18% to 21% by 2032, CXC researchers at JHI, University of Aberdeen
and Forest Research (FR) have mapped potential change in forest carbon stocks for eleven
afforestation options with a range of objectives, with analysis showing a wide variety of
potential carbon storage outcomes for any areal target for afforestation, including
potentially continuing net losses over the course of multiple rotations.
Researchers working to promote Scotland’s Demonstration forest, have collaborated closely
with forest practitioners and policy teams to develop research and knowledge exchange
resources that support adaptation. This year they have published papers on the climate
change impacts on Scotland’s forestry supply chain and explored climate risks to the forest
sector in Scotland may benefit from national or regional contingency plans.
Communications
We have published 25 reports spanning synthesis of knowledge and understanding on key
policy issues, best practice and experience in other jurisdictions, and policy challenges
across a broad range of research topics.
CXC also had a leading role in showcasing Scotland to the delegates at the European Climate
Change Adaptation Conference (ECCA) held in Glasgow in June 2017; offering delegates
excursions to several of the adaptation demonstrations our researchers are involved in; and
in organising the central exhibition area ‘Climate Ready Scotland’, a cooperation between
nine key agencies and adaptation organisations and opened by the Cabinet Secretary for
Environment, Climate Change and Land Reform.
We continue to strengthen how we communicate our research with stakeholders outside
the Scottish Government. A new website has better search/library function and a closer
connection between the individual projects and the policy challenges they relate to. The site
is also used to describe more of our ongoing work through blogs and comment pieces.
Traffic to the site has increased by 55% since launching in February 2018. This is matched by
a steadily rising number of subscribers to our newsletter, currently sitting at over 550
recipients.
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3. Annex A: Summary of all projects
3.1 Energy
Scotland’s Energy Strategy was published in December 2017, with a vision of a flourishing,
competitive local and national energy sector, delivering secure, affordable, clean energy for
Scotland’s households, communities and businesses. CXC continues to support the shift in
Scottish energy policy focus, working around the principles which guide the strategy’s
vision: a whole-system view; an inclusive energy transition and; a smarter local energy
model. Divergence from the UK agenda on energy continues and our research is helping to
answer emerging questions on the potential impact of Brexit. In addition, we have focused
on providing research to support SEEP.
3.1.1 Energy systems and policy
Commissioned Project – Scottish Government analyst secondment (Contact: Mike King)


Scottish Government analyst, Andrew Mortimer, was seconded to CXC for the
majority of 2017 to raise awareness of the Scottish TIMES energy model amongst the
academic community; and to seek opportunities for collaboration with academics on
developments to this model in support of the CCP and beyond.



The secondee gave numerous presentations and seminars, including a presentation
on the Scottish model to the UK Energy Research Centre (UKERC) annual assembly,
and attended several conferences and workshops to stay abreast of the latest
developments in the energy modelling community.



Many opportunities for collaboration with academics emerged during the
secondment, including with CXC PDRFs working on energy economics, and energy
system impacts of energy efficiency. Notable developments arising from academic
collaboration include; the incorporation of additional carbon-capture and storage
processes, floating wind installations, and demand-side response & energy efficiency
technologies for the domestic and commercial sectors in the model, and an
opportunity to consult academics on the characterisation of the technologies and
processes already contained in the model.



Working with a CXC PDRF, preparations were also made to the model structure for
the incorporation of new and more detailed solar generation data into the model.



Further to this secondment, the Scottish Government intends to publish a paper in
summer 2018 which sets out plans for future model development.

PDRF Project – Scotland and the European Union (Contact: Mike King)


This project assessed European energy policy developments in terms of their
possible implications for Scottish and UK energy system transitions, including
markets and trading, infrastructure, and low-carbon investments.

11

Annual Report 2017-18 – ClimateXChange
Scotland’s Centre of Expertise on Climate Change



Outputs from the project include blogs produced for the CXC website, conference
papers, a database of key evidence on Great Britain, Scottish, and EU energy
interconnection scenarios, and a paper on the Brexit impact on Scotland’s renewable
electricity ambitions.



The postholder presented on Brexit and the implications for renewable energy in
Scotland, with a particular focus on possible impacts on UK electricity interconnector
investments, to the Scottish Parliament Cross Party Group on Renewable Energy and
Energy Efficiency (SPREEE).



The postholder also met with the Scottish Parliament Economy, Jobs and Fair Work
Committee to discuss the impact of Brexit on Scotland’s Energy Strategy.



The project concluded in February 2018. As part of the project wrap-up the
postholder convened two events: a public panel debate on ‘How disruptive will
Brexit be to Scotland’s Energy Strategy?’ and; an invitation only workshop for
experts on Brexit and the UK electricity system – which way forward?

PDRF Project – Energy systems impacts of interventions (Contact: Mike King)


This research is developing and improving models for testing the paths to
decarbonisation of energy in Scotland, including: improved renewable resource
datasets, spatiotemporal heat modelling and advanced carbon emissions modelling.



Project tasks include providing data on realistic solar power output to the Scottish
Government for use in existing energy system models including the Scottish
Electricity Dispatch Model (SEDM) and TIMES models.



Project outputs include a blog on Existing solar installation in Great Britain.

PDRF Project – Energy economics (Contact: Mike King, Stephen Cox)


Work to date has focused on investigating and developing economic models of heat,
assessing the economic implications of energy efficiency programmes using the
Fraser of Allander / Centre for Energy Policy suite of Computable General Equilibrium
(CGE) models, and also working to ‘soft link’ the project team’s multisectoral energy
economic model and the TIMES system.



A first analysis of the SEEP programme has been progressed – collaborating closely
with the Home Energy Efficiency Programmes (HEEPS) team. The ‘soft-linking’ of CGE
and TIMES models has been undertaken in close collaboration with the CXC PDRF
working on the Energy system impact of energy efficiency – both have been working
to provide model support and development closely with the TIMES modelling team
in Scottish Government.



The postholder has provided training on CGE modelling techniques to the Scottish
Government CGE modelling team, including an overview of the energy CGE model
used in this project. And is currently supporting the Scottish Government CGE
modelling team to develop model simulations and update the dataset of their CGE
model. When made available, the dataset can be used in this project.
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PDRF Project – Policy effectiveness (Contact: Jack Causley, Kathleen Robertson)


To date, the project has developed and piloted a dedicated method for Scottish
energy policy assessment based on systematic evidence review. It is addressing
questions that are already directly relevant to Scottish energy policy-making, and
seeks to produce research that is relevant to a wider audience including those in
other policy contexts.



An advisory group for the project has met twice, including leading researchers and
Scottish Government. Collaboration has also taken place with the EPSRC project
Energy Systems Catapult Across Scales in Energy Decision Making (ASCEND) via a
workshop hosted in Edinburgh.



The ‘Energy and Climate Policy Making: understanding policy effectiveness, expertise
and evidence’ event was held as part of this project. It considered how to
understand energy policy effectiveness and how evidence is used in the policy
development process.



A draft Pilot Evidence Review has been discussed with the project expert group,
advisory group and relevant Scottish Government energy staff. A final version of the
report will be launched at a public meeting in May 2018.

3.1.2 Energy efficiency and heat
Commissioned Project – SEEP pilot programme phase 2: supporting technical monitoring of
the SEEP pilot programme (Contact: Jack Causley)


The aim of this research is to provide advice and technical support to local
authorities on monitoring equipment and analysis of impacts.



Preparatory work, in terms of guidance, forms and communications needed to
develop the project, has been completed. Several local authorities have been in
touch with the project team to discuss feedback and seeking help in developing their
monitoring and evaluation plans. The deadline for local authorities to finalise their
plans is October 2018.



The ‘set up’ phase of the work is complete, and an interim report due in September
2018.

Commissioned Project – Methodology for assessing the impact of the SEEP pilot programme
interventions (Contact: Kathleen Robertson, Jack Causley)


The aim of this research is to provide a methodology for assessing the impacts of the
SEEP pilot programme interventions.



This work was commissioned as an extension to SEEP pilot programme phase 1
(2016-17).



All work on phase 1 is now complete, with the final report due to be completed in
June 2018.
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Commissioned Projects – Landscaping studies into technologies available to deliver SEEP
(Contact: Lynn Forsyth, Katie Chan)


This research was commissioned to review the status and suitability of a number of
near-term technologies that are not already significantly established in the marketplace, but which may be suitable for commercial application under SEEP. The
assessment may ultimately help steer the technological direction of SEEP as a longterm programme of investment.



Due to the broad reach of SEEP, three landscaping studies were commissioned to
cover heat generation technologies, energy efficiency (retrofit solutions to
buildings), and smart energy. Project outputs included non-technical narrative
reports, and a set of technology score cards for each of the three areas covered.



The scorecard databases provide an ongoing resource on the technologies identified
as ready to make a contribution to energy savings, which can be maintained as SEEP
moves into development and implementation phases. CXC has had enquiries from
Local Authorities seeking to draw on this data to help their thinking about what
technologies will help them to deliver energy efficiency in social housing.



The Energy Saving Trust developed the Scotland Innovates conference (Glasgow,
March 2018) around the research and its outputs. A representative of the CXC
secretariat was invited to join the conference steering group, and to deliver a talk in
the conference opening plenary.

PDRF Project – Evaluation of the pathfinder pilot of the SEEP (Contact: Kathleen Robertson,
Jack Causley)


This project involves the evaluation of the Local Authority-led integrated energy
efficiency pilots taking place as part of SEEP. The research is looking at project
governance, management, partnership structure, and resulting behavioural impacts.



A first analysis of data from stage one householder survey responses has been
completed. The stage two householder survey data is being collected by local
authority partners, and will be returned for analysis in April / May 2018.



Surveys have also been designed and circulated for ‘decision-makers’ and
‘occupants’, and interviews conducted with local authority leads.



Project outputs to date include an Interim report: Scotland’s Energy Efficiency
Programme pilot evaluation.



As of May 2018, the postholder changes from Ruth Bush, to Faye Wade, University of
Edinburgh.

PDRF Project – Energy system impacts of energy efficiency (Contact: Mike King)


This research is exploring the impacts of energy efficiency changes linked to the SEEP
and consider how TIMES and AMOS (the Scottish Computable Generalised
14
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Equilibrium model) may be used to provide additional insights on co-benefits of
energy efficiency improvements.


An interim report: Potential for the use of TIMES in assessing energy system impacts
of improved of energy efficiency describes the generic structure of the TIMES
modelling framework to help a wider audience to understand the capabilities of this
type of model. It reviews the energy efficiency related work in TIMES, and assesses
the main strengths and limitations of TIMES. This report has been referenced in the
technical annex of the CCP.



The postholder has been working in collaboration with the CXC Economics PDRF on
the comparability and potential interactions of TIMES with economy-wide CGE
models, and the Scottish Government’s TIMES lead, Andrew Mortimer, on TIMES
modelling knowledge exchange.

3.1.3 Local energy
Commissioned Project – A review of current practices amongst local energy initiatives across
the UK (Contact: Sue Kearns, Mike King)


The aim of this research is to support Scottish Government and other policymakers
by identifying untapped opportunities for local actors to play a greater role in the
low carbon transition. It is a product of a new collaboration between the University
of Edinburgh and the Centre for Sustainable Energy in Bristol.



The Scottish Government has led the UK in encouraging community involvement in
the low carbon transition and has already exceeded its original 2020 target for
community and local ownership of renewable energy. The Scottish Energy Strategy
states an intention to broaden the scope of community and local energy initiatives to
include projects “that are more strategic – covering larger geographical areas, and
involving partnership arrangements between communities, local authorities, the
public and private sectors”.



The draft report (due to be published May 2018) outlines a range of potential roles
for local actors and projects in facilitating and accelerating the low carbon transition,
and suggests how this potential could be realised, identifying the hurdles and
opportunities that exist within the current system.

PDRF Project – Energy system implications of a shift to more localised energy production
(Contact: Anna Kynaston, Christine McKay, Mike King, Heather Stewart, Stephen Cox)


This research is investigating the technical and regulatory implications of moving to a
local, decentralised energy system, in particular frameworks that will enable local
energy balancing and how emergent local systems will interact with national energy
systems.



The postholder has extended the capability completed in the initial development of a
toolset for quantifying local energy impacts. The model includes high resolution data
(down to local authority and post code level) for heat, transport and electrical
15
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demand / renewable generation models for residential / industrial / commercial
customers.


Data sets have been captured to enable a national capability to be assessed.



Case studies have been conducted for a range of applications involving a more
‘localised’ energy system. These include Aberdeen city centre (highly urban) and the
rural area of Angus, which have also been presented and reviewed with the Scottish
Government team.



A formal definition of local energy infrastructure archetypes library has been
finalised, and a workshop on this held with policy stakeholders in January 2018. A
follow-up seminar for Scottish Government is planned to develop further scenarios
for this work.

3.1.4 Renewables
Commissioned Project – Marine energy: state of the industry report (Contact: Janine Kellett)


This research was commissioned to review the current state and potential of wave
and tidal industries, to help inform the redesign of the Scottish Government’s Saltire
Prize.



Focusing mainly on the UK, project activities were set out to include a review of
existing literature on the state of the industry, qualitative interviews with people
involved in the industry, and qualitative research into the global position.



After some delays, the draft report, and shorter summary of key messages paper are
currently being finalised for publishing.

3.2 Transport
Transport accounts for over one quarter of total Scottish emissions and the CCP commits to
cutting emissions from this sector by 37% by 2032. The Scottish Government has set out
plans to boost low emission vehicles, phase out new petrol and diesel cars and vans by
2032, and create low emission zones (LEZs) in Scotland’s four biggest cities.
PDRF Project – Transport and energy (Contact: Drew Hill, Stephen Thomson – Transport
Scotland)


This research investigated the spatial diffusion and uptake of various low carbon
transport technologies across Scotland and how the energy demand and emissions
profile of Scotland’s transport sector may change over time.



The research was developed to feed into the Cleaner Air for Scotland strategy, and
the postholder regularly interacted with Transport Scotland and SEPA on the preappraisal of the introduction of Clean Air Zones.
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The postholder was a member of the National Low Emission Framework Steering
Committee and acted as an internal reviewer on the draft strategy document
(Building Scotland’s Low Emission Zones).



Project outputs included a LEZ Vulnerability Assessment report which looks at how
this kind of regulation in the transport system could adversely impact certain groups.
Taking Edinburgh as an example, the report also assesses the level of vulnerability
across the South-East of Scotland region. The report was presented at the Scottish
Transport Applications and Research (STAR) conference and, because of the likely
interest, copies shared with Edinburgh City Council and SESTran.



This project concluded in October 2017.

3.3 Forestry
The Scottish Government is committed to increasing Scotland’s woodland cover from 18%
to 21% by 2032 (CCP). Forestry is a significant carbon sink for Scotland, and woodland
creation offers a cost-effective way to improve Scotland’s GHG balance. We also need to
understand how our valuable woodland resource might adapt in the face of a changing
climate, both in terms of the sector’s resilience, but also supporting communities across
Scotland as they adapt.
3.3.1 Woodland expansion
Programmed work – Woodland expansion (Contact: Maida Ballarini, Helen Sellars – FCS)


Researchers at JHI, University of Aberdeen and FR have mapped potential change in
forest carbon stocks for eleven afforestation options with a range of objectives.



This project delivered computer modelling-based maps of change in net carbon
stocks across Scotland at five yearly intervals for the next 200 years, integrating
spatial climate, soils and land use data with a soil carbon model (ECOSSE) and data
from the Woodland Carbon Code. The maps underpinned a comparative analysis of
potential differences in outcomes for carbon storage (in soils and timber) (for
example native broad-leafed woodlands mainly in the uplands versus conifer-based
timber production mainly in the lowlands).



The analysis showed that, within the limitations of available data and modelling
uncertainties, there are a wide variety of potential carbon storage outcomes for any
areal target for afforestation, including potentially continuing net losses over the
course of multiple rotations.

3.3.2 Forest adaptation
PDRF Project – Adaptive forest management (Contact: Maida Ballarini, Bob Frost – FCS)


This project was designed to support the forestry sector to adapt to climate change,
and focuses on developing research and resources for forest managers, forest policy
decision making, and for use in delivering the CCP.
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The postholders promote Scotland’s Demonstration forest, and work closely with
forest practitioners and policy teams to develop research and knowledge exchange
resources that support adaptation.



Recent publications include Climate change impacts on Scotland’s forestry supply
chain which sets out a theoretical overview of climate change impacts on Scotland’s
forestry supply chain, with a focus on forest wood products. It looks at impacts on
the natural environment including forests, but also on infrastructure such as energy,
water, transport and communication, and on business operations.



The role of contingency planning in climate change adaptation for the forestry sector
in Scotland considers when contingency plans are necessary, and explores which
climate risks to the forest sector in Scotland may benefit from national or regional
contingency plans.

3.4 Peatlands
The Scottish Government has set ambitious targets for the restoration of peatlands in
Scotland, to reduce GHG emissions and support long term carbon sequestration, as one of a
range of benefits. Peatland science is complex and evolving, and CXC has prioritised this
theme to ensure that policy, guidance and investment are informed by the current
confident knowledge.
Commissioned Project – Synthesis of three peatland PhD theses (Contact: Sandra Marks)


The changes in GHG emissions from peatlands immediately following restoration is
largely unknown. A number of studentships evaluating the carbon fluxes resulting
from forest-to-bog restoration, jointly funded by Scottish Government, the Royal
Society for the Protection of Birds (RSPB) and the University of the Highlands and
Islands, the University of St Andrews and University of Stirling have recently
completed, and there is ongoing monitoring work via JHI as part of RESAS funded
main Strategic Research Programme (SRP). Together, these pieces of research form
the first (and only) empirical assessment of short- and long-term impacts of forestry
removal on carbon emissions in blanket bog in the UK. Taken together, they form a
unique dataset to address the gap between field-based evidence and peatland
restoration policy. Through a new collaboration between science and policy
colleagues, and across HEI and SEFARI institutions, this project will synthesise the
results and draw out the key points for decision makers.



Work has begun, with completion scheduled for February 2019. The project will
synthesise the data and results and prepare a summary briefing of key findings for a
policy audience. This will include a better understanding of how GHG emissions
change following restoration, and what this means for practical restoration
techniques, and inform the science that underpins the inventory calculations on how
much carbon is stored over time.



The project has potential to inform our understanding of the value of investing in
peatland restoration for climate change mitigation and will interest government and
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wider stakeholders such as the International Union for Conservation of Nature
(IUCN).

Programmed Work and Commissioned Project – Comparative analysis of the costs and
merits of peatland restoration methods (Contact: Neil Ritchie, Andrew Coupar)


This project comprised a rapid assessment of the available evidence on the cost
effectiveness of major restoration activity types. A full cost-benefit analysis is not
possible within current timescales (no restoration projects with sufficient data have
yet reached a state where benefits can be monetarised), but it is possible to evaluate
the relative effectiveness of different practical techniques in relation to the delivery
of beneficial results towards different types of ecosystem services. This first
assessment focused on the cost-effectiveness in the immediate and short term after
completion of practical works.



Publication of the final report is expected in early May 2018. The research team
experienced some challenges in accessing the relevant data, primarily related to data
protection. The rewetting techniques studied were highly effective within a year of
completion; with generally better than expected outcomes in terms of ecosystem
service benefits, however, the analysis had to be based on perceived effectiveness
rather than measured outcomes as these are not yet assessed through any formal
framework. Some restoration techniques can vary widely in costs between different
projects and this, combined with a relatively low number of observations, makes a
comparison of cost effectiveness within restoration technique groups challenging.



This exercise was particularly valuable in bringing together different perspectives on
restoration techniques, and has supported further constructive dialogue. The report
suggests a number of considerations for the development of future appropriate
monitoring strategies.

Programmed Work and Commissioned Project – Afforestation and restocking on peat –
assessment of new evidence (Contact: Helen Sellars, Maida Ballarini)


In 2010 FR published a research note on Understanding the GHG implications of
forestry on peat soils in Scotland. This project examined the additional science
published since then, and whether it changed the underlying assumptions. In
particular, the 2010 report identified several gaps and uncertainties, and emphasis
was placed on new evidence for the impact of second and subsequent rotations on
peatland and the potential role of what is now termed ‘peatland edge woodland’.



The results will be published in early May 2018, and largely confirm the earlier
findings - it remains ‘very probable’ that moderate and high productivity forests
planted on shallower peat soils with limited disturbance will provide a substantial
net carbon uptake over the forest cycle. The research confirmed more accurate data
on native broadleaved woodland now exists, and a better understanding of soil
carbon dynamics. A number of outstanding gaps were also identified.
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The steering group for this work drew in colleagues from Scottish Government,
Forestry Commission Scotland (FCS) and SNH, and early discussions substantially
improved understanding of how the work would inform wider policy interests. The
results also support implementation of the Land Use Strategy through
encouragement of communication with different land use interests.

Programmed Work – Remote sensing of peatland drainage (Contact: Sandra Marks, Neil
Ritchie)


This work was largely completed in 2016-17, and published in June 2017. Peatland
drainage is a legacy of past land management, yet the scale of drainage was
unknown before inception of this work. The project assessed whether peatland
drainage could be mapped effectively, using remote sensing data, in order to
produce baseline data for future peatland restoration efforts.



The project phase 2 produced and validated a robust figure for the total area of
peatland affected by drains in Scotland, but the remote sensing data sources
investigated within the project proved mapping of drain location and density to be
technically not feasible. However, he project has informed the development of
broader thinking on how to effectively assess the extent of peatland restoration
using the most cost-effective methods.

3.5 Agriculture
Agriculture contributes just under one-quarter of Scotland’s GHG emissions and is the thirdlargest emitting sector behind energy and transport. The Scottish Government has set
statutory targets for the reduction of GHG emissions, and the recently published CCP
includes policies and proposals for how this might be achieved. CXC has worked closely with
policy colleagues to identify – and respond to – particular evidence needs.
Commissioned Project – Farmyard manure and slurry management and anaerobic digestion
in Scotland – practical application on farm (Contact: Keith McWhinnie)


A priority for action is the reduction of emissions from the use and storage of
manure and slurry in the livestock industry. Taking a cross-sectoral and interdisciplinary approach, this project explored the practical feasibility of the applying
anaerobic digester technology on farm in Scotland.



A detailed report was published in December 2017. It confirmed that in the present
economic climate, the market potential for anaerobic digestion technology is
challenging, although the researchers did not rule it out completely as a means of
managing slurry and farmyard manure emissions.



This research was particularly effective in linking scientific evidence with business
practice in a commercial context, and provided a sound basis from which to build in
order to achieve policy outcome 4 in the CCP.
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Commissioned Project – Slurry storage on Scottish farms – a feasibility study (Contact: Keith
McWhinnie)


In parallel with the project above, this research was commissioned to assess the
current state of confident knowledge in the 'slurry cycle', to understand the practical
potential of slurry covers, and other management options, again in relation to policy
outcome 4 of the CCP.



The research assessed the relative value of different slurry management options for
reducing GHG emissions from livestock production, examining the key sectors where
there are significant emissions and exploring the opportunities for mitigation.



The report was published in December 2017, and was particularly effective in
considering the total slurry management process in terms of both current farm
business practice and market ready technological solutions.

Commissioned Project – Lifecycle analysis on use of distillery by-products in renewable
energy (Contact: Keith McWhinnie)


The process of distilling whisky creates by-products that can be a feed source for
sheep and cattle. Recent expansion of anaerobic digestion as a form of renewable
energy may have reduced the availability of distillery by-products as a feed source.
This project looked at the entire lifecycle impacts of using some forms of these byproducts in renewable energy, traditional animal feed or concentrated dark grains
animal feed in terms of their global warming potential.



This report was well-received by the policy team as a clear and understandable text
linked to supporting evidence. The project benefitted from strong and early
engagement of a small number of key stakeholders (from agriculture and the
distilling industry) and ensured a targeted and robust approach. The initial response
was published in November 2017 and shared with the Scottish Government
agriculture and climate change stakeholder group. Following constructive discussion,
we were asked what happened when only draff was produced (i.e., no pot-ale). We
commissioned a further analysis, which found a negligible difference between the
renewable energy and animal feed scenarios. However, when draff was used to
produce renewable energy to replace heavy fuel oil, this had a significant benefit
over its use as an animal feed in terms of its global warming potential.

Programmed Work – Embodied CO2 in Scottish agriculture – carbon intensity of primary
commodities (Contact: Richard Haw)


A key priority for Scottish Government is to develop a robust way to measure the
carbon intensity of the main commodities produced by Scottish agriculture at a
national level. This project was commissioned to develop and test a methodology
and examine the potential for practical implementation in Scottish farming through
periodic repetition.



A methodology was developed with a supporting report, although it proved difficult
to discern a practical application and to understand benefits and constraints of the
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approach. Through regular engagement between policy and research colleagues,
ways of better communicating the methodology and amendments were discussed as
were amendments to the approach.


Policy outcome 3 for agriculture in the CCP gives priority to a mechanism for
establishing emissions intensity figures, and this work will provide a basis from which
to build in the next financial year.

Programmed Work – Soil carbon and land use in Scotland: rapid evidence assessment
(Contact: Sally Thomas, Maida Ballarini, Keith McWhinnie, Neil Ritchie)


Soil carbon plays a significant role in the release and absorption of global GHG
emissions. Changes in land use contribute to release of this carbon, and Scottish
Government is interested in the potential implications of such change across several
policy areas.



This project was commissioned to explore the relevant evidence base, but also to
test the effectiveness of a rapid evidence assessment approaches for CXC-type
projects (NERC 2015). The report considers the current state of knowledge on soil
carbon and land use in Scotland, with a primary focus on the rural dimension. It
explores the types of soil in Scotland and their relative carbon content, how we
understand the soil carbon abatement potential across the range of dominant land
uses in Scotland. It also considers how we understand the carbon impact of different
land management practices.



This was the first time we had applied the rapid evidence assessment methodology
and it posed questions for both the secretariat and the inter-disciplinary research
team to design a robust scientific output in a format for a non-specialist policy
audience. The final report was published in January 2018 and will form the basis of
engagement with the land use strategy team in the coming year.

Programmed Work – Comparative analysis of different mechanisms that support payment
for ecosystem services (Contact: Sally Thomas, Keith McWhinnie, Neil Ritchie, Mary Christie,
Susie Turpie)


Increasing reference is being made to the potential for using Payment for Ecosystem
Services (PES) as a future governance tool. This project considered the accepted
understanding of different tools used to implement a PES approach in the context of
(mitigating and adapting to) climate change in relation to land management.



The report includes a description of the PES concept and the core features of how it
is structured in terms of funding, actors and their relationships within a scheme. A
series of case studies are explored covering different objectives and evaluating
relative strengths, weaknesses, opportunities and threats.



The key findings were that PES has evolved and diversified hence has been defined
and implemented in different ways. PES for climate change has potential to achieve
both mitigation and adaption objectives. The primary issue is whether a PES
approach (being voluntary based) will be sufficient, under the time-imperatives of
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climate change, to achieve emissions reduction targets and to secure ES from
functioning ecosystem for long-term resilience. The final report, expected in May
2018, will provide a reference guide that will help policy colleagues across different
sectors and agencies to navigate the range of definitions and mechanisms for
structuring schemes and support common understanding of terms.
Programmed Work – Scoping the potential for agro-forestry in Scotland in the context of
climate change (Contact: Keith McWhinnie, Maida Ballarini, Cecile Smith)


This project was commissioned to explore the practical benefits that might be gained
from a selection of agro-forestry options in meeting GHG emission reduction targets
in Scotland (mitigation), and as a suitable land use as Scotland adapts to a changing
climate in the longer term (adaptation).



Evidence suggests that maximum benefits might be achieved on lowland areas (Land
Capability for Agriculture (LCA) classes 2.0-4.2), although potentially at a high
agricultural opportunity cost. There is a current lack of quantitative information on
the extent of (and trends in) agroforestry in Scotland. Increased uptake of
agroforestry in Scotland could be achieved through a greater focus on the multiple
benefits and opportunities for agricultural diversification and resilience.



A draft report has been produced and the final report, expected in May 2018, will
form the basis for engagement with stakeholders.

Programmed Work – Potential for nitrogen fixing crops in Scottish agriculture (Contact:
Keith McWhinnie)


The Scottish Government want to understand the current state of confident
knowledge on the effectiveness of nitrogen fixing crops (legumes) and their potential
benefits for farm business in Scotland in terms of reducing the GHG footprint of
agriculture. The project is expected to report in early June 2018. It will inform the
development of policy to meet outcome 2 for agriculture in the CCP.

Programmed Work – Institutional governance of soil in Scotland (Contact: Sandra Marks,
Heather McCabe)


Soil is a fundamental resource for Scotland, underpinning our society, economy and
environment. Scientific understanding on the impact of climate change is evolving,
and Scottish Government want to know what mechanisms are currently in place, and
how different sectors might work together to support mitigation of, and adaptation
to the changing climate.



Building on earlier research this project is mapping soil governance in Scotland,
focussing on sustainable management objectives in the context of climate change. It
examines the institutions in Scotland that have an interest in soil management
(including policy, legislation and guidance), and which are responsible for steering
policy and behaviour, setting – and delivering – objectives or governance and
regulation. The final report is expected in May 2018, but we were able to share early
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results at a joint workshop of the Soil Engagement Group & Environment and Land
Use Policy Engagement Group. We found that while there is a complex tapestry of
soil governance, there was no evidence of conflict but for a large part soil protection
is more implicit than explicit.
Programmed Work – The practical feasibility of including lipids and nitrates in livestock diet
(Contact: Keith McWhinnie)


Building on the 2016 CXC report, Nutritional strategies to reduce enteric methane
emissions, this work was commissioned to explore next steps for practical
implementation. It explored existing evidence on how lipids and nitrates might be
applied in a Scottish context and assessed the potential for practical application,
including analysis of risk, opportunities and the potential for unintended
consequences.



The report was published in October 2017 and will inform the development of policy
to meet outcome 3 in the agriculture chapter of the CCP.

Programmed Work – Payment for carbon sequestration in soils – scoping study (Contact:
Keith McWhinnie)


This project explores the practical potential for payment for carbon sequestration in
Scotland. Carbon sequestration in soils is an opportunity to help mitigate GHG
emissions and climate change. Additional storage of soil carbon may be achieved by
adopting new management practices or by implementing existing good practices
more widely. Both of these approaches can be incentivised through payments for
additional carbon sequestration in soils.



The current state of carbon sequestration rates in Scottish soils under agriculture
systems is being reviewed as part of this research, as is their carbon sequestration
potential. Existing policy mechanisms (e.g. within CAP) are being examined in terms
of their current capacity to facilitate management practices that help sequester
carbon in soils, and where there may be opportunities for improvements in the
context of (mitigating, and adapting to) climate change, with a particular focus on
real life examples of practical delivery on the ground. The work will be reported in
June 2018.

3.6 Adaptation
Monitoring and evaluation (M&E) is a central part of assessing the effectiveness of our
efforts to tackle climate change. Scotland (and the wider UK) was one of the pioneering
countries in developing an adaptation M&E framework and is one of a handful of countries
that have a system that is fully operationalised. However, we are currently still largely
unable to answer basic questions regarding whether Scotland is adapting to the impacts of
climate change, and whether resilience is increasing and opportunities are being realised.
Our adaptation research has worked closely with the Climate Change Adaptation team and
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those responsible for monitoring on better use of existing data sets and developing new
analyses.
Commissioned Project – Adaptation goods and services – scoping study (Contact: Lorraine
Gormley)


The CCC has highlighted the need for evidence to support analysis of the business
opportunities from a changing climate. National statistics agencies do not currently
collect data on adaptation and resilience goods and services.



This scoping study used characteristics of previous assessments of the ‘green
economy’; potential definitions of the Adaptation & Resilience (Climate Change)
(A&RCC) Economy based on these analyses; and potential data sources to
recommend options for a baseline study for Scotland. The baseline study will allow
for UK and international comparisons, and could link to development of the SCCAP2.

Commissioned Project – Assessment of overheating risk in buildings housing vulnerable
people in Scotland (Contact: Kate Dapre – HFS; Allen Hughes)


This scoping study was commissioned to establish the extent of existing internal
temperature data, which could be used to inform possible future research on the
potential impacts of overheating in buildings that house vulnerable people in
Scotland.



Five sample hospitals with in-patient facilities were considered during the study,
through questionnaire responses, on-site surveys, and investigation and analysis of
data from the sites.



The research found that given the complex, and in many cases, site specific nature of
thermal comfort and overheating issues in hospital buildings, it may not be
appropriate to link / group common overheating ‘issues’ to common hospital
archetypes.



It was also found that whilst all sites generally aim to operate with a target
operational temperature in the region of 21 to 22°C, there is anecdotal evidence of
overheating issues being present in four out of the five sites examined within the
study, at least at certain times of year, under specific external conditions or in
specific areas of the facility.



Whilst anecdotal evidence of overheating was identified, the study found a
significant lack of data that would enable a robust assessment of overheating in inpatient areas.



The research was produced for Scottish Government and Health Facilities Scotland
(HFS) with input from Health Protection Scotland (HPS) and Adaptation Scotland.

PDRF Project – Adaptation science (Contact: Gavin Barrie)
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The project has focused on developing further the recommendations in the report
“Developing adaptation monitoring and evaluation in Scotland” by outlining how
monitoring and evaluation can be integrated into the SCCAP2.



The report makes recommendations for monitoring and evaluation that tracks
progress against outcomes; responds to the ASC recommendation to ‘introduce an
effective monitoring regime to allow impact of actions and delivery of each objective
to be properly assessed’; monitors implementation of the programme; and makes
best use of the existing climate change adaptation indicator set.



The project has also provided discussion documents for development of a national
adaptation index and an indicator set for post-event recovery.

PDRF Project – Adaptation policy (Contact: Gavin Barrie)


A first report from this project analysed and reviewed gaps and insufficiencies that
had been identified in existing climate change adaptation policy. The research
analysed policy development since the ASC’s Independent Assessment of the first
SCCAP, and the UK Climate Change Risk Assessment 2017, and suggested actions for
the individual research/policy gaps, and cross cutting measures to strengthen
climate change adaptation in wider policy terms.



Discussions based on the findings will be taken forward to inform the development
of the SCCAP2.



A second report looked in detail at how climate change adaptation outcomes have
been delivered in three housing policy case studies. The findings are being used to
engage stakeholders across Scottish Government and across the housing sector on
developing SCCAP2.

Programmed Work – Workshop on climate change information for species advice and
wildlife management (Contact: Mary Christie, Sarah Smyth – SNH)


Discussions have continued with SNH staff about the development of decision
support tools and risk assessment processes for identifying elements of Scotland’s
biodiversity that may be at particular risk from climate change, and then deciding
which management options might be appropriate for addressing these risks. These
have included development of plans for a workshop on adaptation actions, and
continued discussions about a risk assessment procedure for notified features in
Scotland.

Programmed Work – Workshop on climate change impacts (Contact: Mary Christie – SNH)


In its Independent Assessment of the Scottish Climate Change Adaptation
Programme (SCCAP) (Sept 2016) the ASC recommended that SNH commit to
developing a monitoring system before the next SCCAP to measure the impact of
climate change on the condition of sites and species and the effectiveness of
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conservation interventions. This would enable the tracking of progress towards
favourable ecological condition.


Against this backdrop SNH asked CXC to help plan and facilitate a workshop to
prioritise ‘signals’ for a monitoring framework and identify existing datasets that can
be used to detect and interpret climate impact signals in Scotland’s terrestrial
biodiversity data. The workshop covered biodiversity of land and fresh water,
including soils.

Programmed Work – Comparative analysis of soil erosion data for agriculture and peat soils
in Scotland (Contact: Sally Thomas, Keith McWhinnie, Neil Ritchie, Mary Christie, Bob Frost,
Allen Hughes)


In the Natural Environment: Research Priorities published in June 2017, soil erosion
and compaction were identified as areas for action, with emphasis placed on
knowing the extent and severity at the national level. Erosion and compaction can
adversely impact on runoff, water quality, flooding and crop production. They can
also lead to an increase in GHG emissions a reduction in soil carbon storage, making
it difficult for Scotland to meet its carbon sequestration targets.



As a first step, researchers are critically reviewing the current state of confident
knowledge, and identifying key gaps, such as the lack of systematic evaluation of the
extent of erosion and compaction, and assessing the impact of future trends,
including changes in climate and increases in machinery weight. A report is expected
in May 2018, but the results have already been discussed with members of the Soil
Engagement Group to build a cross-sectoral dialogue and maximise benefits from
the existing research base, thus tightly targeting a second phase.

Programmed Work – Costs and benefits of adaptation marginal lands, considering different
options against the status quo (Contact: Sally Thomas, Keith McWhinnie, Neil Ritchie, Mary
Christie, Bob Frost, Allen Hughes)


In the Natural Environment: Research Priorities published in June 2017,
understanding the potential for change in marginal land was identified for action,
with emphasis placed on understanding the current state of confident knowledge,
both in terms of key challenges and gaps. A draft background briefing “Climate
Change and Autonomous Adaptation in Scotland’s Marginal Lands” has been
produced as a basis for discussion with policy specialists and to inform further
research questions to support development of the SCCAP2. A final report is expected
in May 2018.

3.7 Behavioural and social change
Programmed Work – Community based interventions – assessing engagement and extent of
behaviour change through the Climate Challenge Fund (Contact: Jonathan Waite, Debbie
Sagar)
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A study of effectiveness of the Climate Challenge Fund (CCF) in engendering
behaviour change. This three-year project was commissioned to examine how
community-based initiatives can effectively influence engagement with climate
change (including behaviours of individuals) to mitigate climate change.



The project evaluates the influence of CCF projects in catalysing low-carbon
transitions in their communities based on five case studies of projects in Aberdeen,
Arran, Huntly, Rutherglen and St Andrews from a project-based and communitybased perspective.



Taking a project-based perspective, during reflective workshops held at three key
time points, this project explored how project members defined their target
communities, evaluated current levels of engagement with climate change, how
project members’ understanding of how planned activities would encourage greater
engagement, and provided an opportunity to review upcoming project plans.



Taking a community-based perspective, semi-structured interviews and
questionnaires are being done with a cross-section of community members. These
focus on people’s perceptions / awareness of e.g. climate change, low-carbon
behaviours, social norms, and the CCF project



The research team are liaising with policy colleagues in Scottish Government to
communicate what they are learning as the project evolves. It is due to report in full
in March 2020. Two interim 6-month progress reports have been submitted.

3.8 General – climate policy
Commissioned Project – International emissions inventories and how they relate to
legislated targets (Contact: Sara Grainger)


This research describes the key differences between GHG accounting frameworks
underlying international and domestic national climate change targets and reporting
for a selection of countries.



The report sets out the various international and domestic national targets for each
of the countries examined; comparing these but also noting where variations in
frameworks impeded comparison.



This research was complemented by a paper written members of the CXC secretariat
on International climate change target frameworks summarising domestic GHG
emissions target frameworks for countries (known to have high climate ambition)
with legislated targets, a sub-state actor with legislated targets, and countries
without legislated targets.



These papers have fed into Scottish Government’s work on revising Scotland’s
climate change targets. Sara Grainger wrote to “pass on particular thanks to
ClimateXChange from the Cabinet Secretary for Environment, Climate Change and
Land Reform for the work on international comparisons of targets and greenhouse
gas inventories.”
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Commissioned Project – Landscaping review and analysis of key international assessments
of the economic impacts of climate change mitigation policies (Contact: Sara Grainger)


ClimateXChange commissioned this Rapid Evidence Assessment (REA) and synthesis
of key global assessments of the costs and benefits of climate change action in order
to give context to Scottish Government’s decisions and as a basis for continuing
policy development, including the new Scottish Climate Change Bill.



The study focused on literature that has emerged since the Stern Review of the
Economics of Climate Change (2007), and sought to build upon previous review
exercises.



The report’s lead author, Will Blyth, Oxford Energy Associates, presented findings
from the REA at the British Institute of Energy Economics Scottish Energy Seminar:
How can Scotland achieve its 2050 emissions reduction target? in January 2018.
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4. List of acronyms
ASC – Committee on Climate Change Adaptation Sub Committee
CCC – Committee on Climate Change
CCP – Climate Change Plan: Third Report on Proposals and Policies 2018 - 2032
CGE – Computable General Equilibrium
CXC – ClimateXChange
EPSRC – Engineering and Physical Sciences Research Council
FCS – Forestry Commission Scotland
FR – Forest Research
GHG – Greenhouse Gas
HEI – Higher Education Institutions
HEEPS – Home Energy Efficiency Programmes
HFS – Health Facilities Scotland
IUCN – International Union for the Conservation of Nature
LEZ – Low Emission Zone
LHEES – Local Heat and Energy Efficiency Strategies
NERC – Natural Environment Research Council
PDRF – Post Doctoral Research Fellow
PES – Payment for Ecosystem Services
RESAS – The Scottish Government’s Rural and Environment Sciences Analytical
Services
SCCAP – Scottish Climate Change Adaptation Programme
SCCAP2 – The Second Scottish Climate Change Adaptation Programme
SEDM – Scottish Electricity Dispatch Model
SEEP – Scotland’s Energy Efficiency Programme
SEPA – Scottish Environment Protection Agency
SEStran – South East of Scotland Transport Partnership
SNH – Scottish Natural Heritage
SPREEE – Cross Party Group in the Scottish Parliament on Renewable Energy and Energy Efficiency
SRUC – Scotland’s Rural College
TIMES – The Integrated MARKAL-EFOM System
UKERC – UK Energy Research Centre
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