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Draft Climate Change Plan 

Dr Mark Winskel, University of Edinburgh and UK Energy Research 
Centre (UKERC) 

General Comments 
Overall CC Plan pathway and decarbonisation target to 2032: The Climate 
Change Plan is a welcome statement of the Scottish Government’s continuing 
high overall ambition in climate policy, and also of the pursuit of a more 
integrated, cross-sectoral approach to climate and energy policy making. 
Climate science, as reflected in latest IPCC research and the Paris 
Agreement, reaffirms the magnitude and urgency of the challenge of climate 
change. The draft CC Plan incorporates the Committee on Climate Change’s 
(CCC’s) recommendations (from July 2016) for raised decarbonisation 
ambition targets for Scotland (66% by 2032), consistent with changes to the 
GHG inventory. Again, this raised ambition is welcome, although current CCC 
analysis of Scottish targets (published in March 2016) is based on an earlier, 
lower target (63% by 2032), so there is a need for updated independent 
analysis. (The CCC is due to publish updated analysis for Scotland later in 
2017). While broadly welcome, the higher overall ambition carries some risks, 
particularly for and the electricity and heat sectors where the CC Plan 
pathway focuses its decarbonisation efforts, as discussed below. 

Links to the Energy Strategy: the CC Plan is published alongside the draft 
Scottish Energy Strategy, which considers developments over the longer term 
to 2050. As the Government notes, the CC Plan is therefore more 
prescriptive, while the Energy Strategy is more exploratory. The aim of the CC 
Plan is to identify a single preferred pathway in line with the Scottish Climate 
Change Act (the ‘CCP pathway’), whereas the energy strategy considers a set 
of longer term issues and options consistent with the Act. As the Government 
also notes, these longer-term options may alter (and reduce the cost of) the 
CCP Pathway, implying the need for regularly updating the CCP in line with 
latest evidence, keeping options open while maintaining confidence in the 
overall direction of travel. This is critical because the evidence base is still 
unclear and emerging in some key areas, such as low carbon heating.  

This said, the draft CCP pathway includes some technologies yet to be proven 
at scale, such as carbon capture and storage (CCS) and (in limited form) 
hydrogen based heating. While the Government commits to undertaking 
further work on these, there is restricted scope for Scotland to act as a lead 
developer, suggesting the need for more recognition of the uncertainties built-
in to the CC Plan, and of alternative pathways. However, neither the CC Plan 
nor the Energy Strategy includes a systematic analysis of uncertainties and 
alternatives. Some of this analysis – for example, considering a pathway 
without CCS – has been carried out within Government, but no information on 
these alternatives have been released. 

Interactions with UK Policy:  A key influence on the feasibility of the CC Plan 
is its alignment with UK Government policy (to be set out in the forthcoming 
UK Emissions Reduction Plan, due to be published in March). As the CC Plan 
notes, many strategic areas of energy policy are reserved matters, and in 
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addition the cost, price and performance of energy technologies and fuels are 
often settled internationally. While retaining a commitment to the UK CCAct 
targets and budgets, the UK Plan is likely to be less ambitious than the 
Scottish Plan out to 2032, especially in buildings heating (residential and 
services sectors) and the power sector. UK policies to 2032 will be guided by 
the CCC’s 5th Carbon Budget recommendations, already published and 
accepted by the UK Government. Here, the CCC’s central pathway for the UK 
has a more modest rate of change to 2032, especially in buildings and power 
(with more emphasis on transport emission reductions than buildings heating).   

This emerging misalignment between UK and Scottish pathways is a concern 
because Scotland’s rapid progress in decarbonisation to date (especially in 
the power sector but also in some energy efficiency programmes) has been 
enabled by the sharing of renewables subsidies across all GB energy bill 
payers, and the operational integration within the GB single market and grid. 
Looking ahead, a key question is whether the early actions envisaged in the 
Scottish CC Plan will be able to secure UK-wide support, politically and 
economically. This might involve, for example, Scotland securing UK-wide 
funds for demonstrator support for technologies such as CCS and hydrogen-
based low carbon heating.  

Changes from RPP2 and the use of TIMES Modelling: The shift towards more 
integrated analysis and modelling in the CC Plan is broadly welcome. The 
inconsistency of evidence and formatting in RPP2 (and its inconsistencies 
with RPP1) was a source of criticism in parliamentary scrutiny in 2013. By 
comparison the CC Plan presents a consistent approach across the sectoral 
chapters. However, the CC Plan lacks much of the detailed analysis that was 
made available in RPP2, including emissions mitigation breakdown by sector, 
technology and service demands, and the anticipated role of Scottish, UK and 
EU policy initiatives and external factors. It is unclear why this analysis is not 
made available (the RPP2 report included a Main Report and detailed 
Technical Annex) – the Government has suggested methodological problems, 
and it may be that the high suggested precision linking together measures and 
outcomes in RPP2 was itself misleading. Looking ahead, the Government has 
indicated its intention to move to a more open engagement with stakeholders, 
academics and the wider public, but the omission of analytical detail at the 
consultation stage means there is a limited basis for independent analysis, 
feedback and advice.  

Compared to the disaggregated (‘bottom-up’) approach to setting carbon 
envelopes used in RPP2, whole energy system modelling using TIMES brings 
benefits but also problems. It supports a consistent and disciplined (and 
technologically and economically well-informed) approach to the society-wide 
challenge of decarbonisation, so that the the allocation of effort across the 
economy can be more fairly and transparently based on estimated costs and 
benefits. However, TIMES is based on assumptions of policy integration and 
central decisionmaking, economic rationality and ‘perfect foresight’ (i.e. it has 
no in-built recognition of uncertainties). Real world policymaking inevitably 
involves an iteration between such systematic and consistent methods, and 
the feasibility and acceptability of policies and regulations across different 



Dr Mark Winskel  CCP015 

3 

sectors and organisations, and the alignment of resources across different 
policy levels, including local government.  

TIMES also has very limited ways of taking into account the wider 
environmental, financial and health benefits or costs of climate policy 
initiatives, and analysing the pros and cons of radical changes to the current 
energy system (e.g. shifting to a more distributed and decentralised system). 
These are all gaining increasing attention in policy, especially in Scotland. 
While TIMES is a useful decision-support tool, it has many limitations (widely 
discussed in the research literature) and should be seen as one source of 
evidence and analysis alongside others. While there is some discussion about 
the use of TIMES alongside other models and off-model expertise at the end 
of the CC Plan, a more systematic and detailed presentation of model data, 
outcomes and interpretation would be welcome.   

Treatment of Uncertainties: in my evidence to the Scottish Parliament on 
RPP2 in 2013 I called for ‘more explicit recognition of the uncertainties 
involved in meeting energy and climate policy, such as [assumed levels of] 
demand reduction, the availability of CCS and gas prices. The aim here is not 
to paralyse policy in the face of uncertainty, but to help make policy delivery 
more resilient in the face of inevitable uncertainties. 

While a full treatment of uncertainties is likely to have be restricted by 
resources and time, the CC Plan could usefully differentiate between sectors 
where supporting evidence is relatively robust and consistent (e.g. the 
increasing affordability of large-scale offshore wind, and opportunities for 
buildings efficiency improvements and demand reduction) and other areas 
where there is still considerable uncertainty and variability in the evidence 
base (e.g. on low carbon heating supply technologies and the benefits and 
costs of decentralisation and local energy systems). Energy systems are 
undergoing many changes and there is considerable uncertainty about 
transition pathways. For example, four years ago, the RRP2 main report and 
technical annex made no mention of hydrogen based low carbon heating 
systems, yet this has now emerged as a strategic area of interest for Scotland 
and the UK (as it enables re-using the existing gas distribution network). 

Differences between Scottish Government and Committee on Climate Change 
(CCC) Analysis The UK CCC published a ‘High Ambition Pathway’ for 
Scotland out to 2032 in March 2016. Although this has slightly lower overall 
ambition than the CCPlan pathway, the CCC and CCPlan pathways can still 
be usefully compared in terms of their methods and results. The CCC used a 
bottom-up, sector-by-sector approach to pathway development using several 
sector-specific models (akin to RPP2), and had no access to Scottish TIMES. 
(The CCC published an Annex giving a detailed sectoral pathways and also 
detailed spreadsheets for all sectors). 

Compared to the CC Plan pathway, the CCC’s pathway has more evenly 
distributed emissions reductions across sectors, with less concentrated 
emphasis on deep decarbonisation in the electricity and buildings (residential 
and non-residential) sectors, and bigger contributions from the transport and 
industrial sectors, both of which have relatively modest reduction in the CC 
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Plan pathway. The reasons for this different pattern are unclear, and 
comparing the CCPlan and CCC analysis is difficult due to accounting and 
methodological differences, but they at least suggest the feasibility of a more 
evenly distributed allocation of emission reductions across sectors than that 
seen in the CC Plan. Given the concentration of effort (and therefore risks) on 
the buildings and power sectors in the CC Plan, the Government should 
consider an alternative ‘balanced’ pathway, with greater emphasis on action in 
the transport and industry sectors, drawing on advice from the CCC and 
others.  

Advice to Government The CC Plan includes detailed proposals and 
measures for policy monitoring and evaluation, and the setting up of a new 
governance body to provide advice to Government. While these proposals are 
welcome, improved monitoring and assessment cannot guarantee delivery of 
policy outcomes given the uncertainties involved, many of which are beyond 
the Scottish Government’s control. It is essential that any new advisory body 
operates independently from Government and has a statutory advisory role 
akin to the UK CCC (and indeed works closely with the CCC in establishing 
itself). An alternative measure might be to strengthen and formalise the 
advisory role of the CCC in its relations with Scottish Government. 

Additional Sector Specific Comments: on electricity, the CC Plan shows 
continued ambition and progress on the power sector carbon envelope, and 
while this is broadly welcome, realising the very deep emission reductions set 
out will be challenging. In particular, the anticipated arrival of negative 
emissions for the Scottish electricity system by 2027 relies on Bioenergy-
based CCS (BECCS), a technology yet to be proven at scale. As the Plan 
notes, this will rely largely on support by the UK Government, EU and 
internationally, given the economics of CCS and the importance of scale 
economies. (Although there may be opportunities for the Scottish Government 
to support specific industrial CCS initiatives and smaller-scale CCS trials). The 
Plan also cites the UK National Infrastructure Commission’s major anticipated 
savings in electricity demand and cost from smart networks, but these are 
based on limited modelling forecasts rather than established trial data.  

The carbon envelope for both residential and non-domestic buildings 
emissions is highly ambitious but also irregular, with little change before 2025, 
then steep reductions between 2025-2032. This involves a very rapid change 
in heat supply infrastructures and the proportion of heat supplied by low 
carbon supplies (from 18% to 80% of domestic buildings and 65% to 94% of 
non-domestic buildings). Over the short term, a period of exploration and 
demonstration on low carbon heat supply is welcome, given the considerable 
uncertainties about the preferred route and the need for development of the 
evidence base. However, the feasibility and desirability of such a major 
infrastructure change over a short period is questionable, and requires further 
detailed and independent analysis. As such it is a significant source of risk in 
the CC Plan. 

Alongside the anticipated radical supply side changes there is only a modest 
reduction in heat demand (6% by 2032 for the residential sector and 10% for 
the non-domestic sector), despite the designation of energy efficiency as a 
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national infrastructure priority with the expectation that 90,000 p.a. homes will 
be treated from 2018 to 2032. As the accompanying Energy Strategy notes, 
Scottish gas (i.e. heating) demand has fallen by one third over the past 
decade. UK-wide evidence suggests that this reduction has largely been 
driven by better insulation and using established heating systems more 
efficiently (via boiler replacement) (DECC, 2013). Research by by UKERC 
(Eyre and Baruah, 2014) identified a tendency for under-ambition in energy 
demand reductions in UK energy scenarios (including those produced by the 
CCC), so a key issue in further development of the Plan is to consider the 
scope (in scenario assumptions and real world policy delivery) for accelerated 
and deeper progress on heat demand reduction. This carries implications for 
supply-side changes, as demand reduction weakens the investment case for 
new heat supply infrastructure.  

As well as the balance of effort between demand reduction and supply 
investment, another concern is the anticipated contribution from different low 
carbon heating sources. As I noted in my oral evidence to the Economy 
Committee, there are deep uncertainties in the evidence base on low carbon 
heat supply, and the evidence base has changed significantly since RPP2 in 
2013. Although precise estimates of future heating supply technology 
penetrations would be unwise in this context (and the UK Government has yet 
to offer a strategic pathway on low carbon heating), the Scottish Government 
is now consulting on detailed policy and regulatory decisions in this area (for 
example, on the regulation of district heating, with designated ‘heat zones’ 
and local ‘concession areas’ powers given to local authorities). The risk here 
is of misaligned local and national policies for low carbon heat, with detailed 
regulation and spatial plans drawn up at the local scale, despite major 
uncertainties at the national systems scale – creating new risks for local and 
national policy. 

By comparison with the residential and services sectors, the carbon 
envelopes for both industry and transport are relatively modest to 2032. For 
industry, this involves a 19% reduction in emissions by 2025, with no further 
reductions out to 2032. The Plan also involves demonstrating key 
technologies (including CCS and hydrogen injection) by 2030, but 
acknowledges that this will rely mostly on UK and EU support. In its advice, 
the CCC also recognised the challenges of industry sector abatement, but 
suggested that out to 2032, upgrades and replacements to existing processes 
and equipment to improve their energy efficiency, combined with switching 
away from direct combustion to using biogas and biomass was a more 
significant source of emission reductions than the use of CCS (although CCS 
becomes important after 2030 in CCC scenarios). 

The transport sector has stood out because of a lack of progress in 
emissions abatement since 1990, with vehicle efficiency improvements offset 
by demand increases. In terms of the carbon envelope in the CC Plan, the 
sector shows a gradual and modest decline (around 25% between 2017 and 
2030), with a reliance on mostly technology-based measures such as 
accelerated e-vehicle adoption. In its analysis, the CCC suggested that 
Scottish transport sector emissions could fall by over 50% by 2030 against a 
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business as usual scenario, through measures such as conventional vehicle 
efficiency, adoption of ultra-low emission vehicles (ULEVs), reducing demand 
for car travel and improving the efficiency of freight operations. This suggests 
the need for greater consideration of more established technologies in the 
short term, and also demand-reducing and behavioural measures (see for 
example the measures identified in the Scottish Energy Taskforce Report, 
2017).  

Overall, the pattern of sectoral allocations, and mitigation measures within 
sectors suggests an orientation to supply-side changes rather than demand 
reduction, and a reliance on new technologies and infrastructures rather than 
more incremental but still significant measures using already available 
technologies and infrastructures. While there may be an emerging case for 
more radical changes, such as new heating infrastructures and 
decentralisation, the evidence remains unclear. In this context, the need is for 
continued support for deploying existing measures and technologies while 
developing new ones, with decisions taken, as far as possible, on a 
transparent, evidence based approach. In the meantime, the CC Plan, despite 
its omissions and imperfections, is a welcome statement of the Government’s 
ambition and commitment in climate policy.   

Biography Dr Mark Winskel is Chancellor’s Research Fellow on Energy 
Innovation in the School of Social and Political Science at Edinburgh 
University. He conducts research on energy scenarios and pathways as part 
of the UK Energy Research Centre (UKERC). He has extensive experience of 
conducting and managing interdisciplinary whole energy systems research, 
including use of the Markal / TIMES modelling framework. He also carries out 
research for ClimateXChange, Scotland’s national centre of expertise on 
climate change, and is a CXC co-Director. UKERC is conducting research on 
a number of key areas for the draft CC Plan, including carbon capture and 
storage, the scope for accelerated transport sector emission reductions, low 
carbon heating pathways and energy system modelling. UKERC (working with 
CXC) will continue to make its research and expertise available to support the 
development of the Scottish Government’s Climate Change Plan and Energy 
Strategy. Dr Winskel gave evidence on the draft CC Plan to the Scottish 
Parliament’s Economy Committee on 31-01-17. In his written and oral 
evidence, Dr Winskel is offering a personal view based on his research 
experience, rather than the views of UKERC, CXC, Edinburgh University or 
his research funders. 
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