
Draft Climate Change Plan 
 

Questions from the Economy, Jobs and Fair Work Committee 
 
ELECTRICITY 
The Draft Climate Change Plan (CCP) states that in 2030, Scotland’s electricity 
system will be wholly decarbonised and supply a growing share of Scotland’s energy 
needs. Alongside lighting our buildings and powering household appliances 
electricity will be increasingly important as a power source for keeping our homes 
warm and our vehicles on the move.  The CCP goes on to show a graph (Figure 5 
p38) for electricity generation carbon envelopes for the next 16 years which assumes 
that by 2026/27 there will be net negative emissions from electricity generation, and 
states.  From the late 2020s, Carbon Capture and Storage (CCS), along with gas 
from plant material and biomass waste, has the potential to remove CO2 from the 
atmosphere (i.e. negative emissions). CCS will be critical in heat, industry and power 
sectors.  This represents a total emissions reduction of 120% to 2032, and is the 
most ambitious reduction across all the sectors. 
 

 Have the lesser emissions reductions in other sectors, e.g. transport or 
agriculture, put particularly ambitious or potentially unreasonable 
expectations upon the electricity and residential sectors?  

RESPONSE 

 The emission reduction pathway, and the contribution of each sector to reducing 
emissions is based on our world leading TIMES modelling and analysis on 
emerging technologies, together with practical consideration on delivery, costs 
and disruption.  Economic considerations, social justice issues and co-benefits 
were also taken into account when selecting the pathway.  

 The Scottish TIMES is a Whole System Energy Model which aims to capture the 
main characteristics of the Scottish energy system, and contains many thousands 
of variables covering existing and future technologies and processes. The 
development of this modelling framework has supported the draft Climate 
Change Plan, by allowing consideration of the strategic choices that the Scottish 
energy system is likely to face as it is decarbonised. 

 Ultimately, Scottish TIMES aims to minimise the overall cost to the energy 
system of satisfying a range of final demands, given a set of constraints – which 
principally include our greenhouse gas emission targets. The modelling process 
also ensured that information from sector specific modelling and analysis was 
taken account of, to ensure the most robust data is used to inform the CCP. As a 
result of this process, the resulting sectoral pathways represent the lowest cost 
solution that satisfies all demands imposed in the model subject to the climate 
change constraints. Although ambitious, by incorporating sector specific 
modelling and input from analysts across the Scottish Government, the potential 
for unreasonable expectations being placed is minimised. 

 Additional information was sent to the ECCLR Committee on the key constraints 
applied during the TIMES modelling process, and a description of the milestone 
TIMES modelling runs that informed the development of the draft plan, and has 
been submitted to the EJFW Committee. 



 

 How were behaviour change considerations used to inform the selection 
of policies, proposals and delivery routes in the electricity, residential, 
business and public sectors and industry? 

RESPONSE 

 Influencing behaviours is key to achieving many of the policies in the draft 
Climate Change Plan. To support work on understanding and influencing 
behaviours the Individual, Social and Material [ISM] tool was developed and this 
is assisting policy areas to scrutinise the factors that influence people’s 
behaviours.  We are using the tool across a range of policy areas, with 
workshops over the past year looking at the demand for energy efficiency 
measures by landlords, the uptake of energy efficient loans, domestic heat 
supply, uptake of tree planting, and travel choices for the school run.  Further 
behaviours workshops on the uptake of energy efficiency measures by 
businesses and using heating controls with the public are taking place in next few 
months. The outcomes of these workshops will continue to inform delivery of the 
Climate Change Plan. 

 

 Policy outcome 1 is that Scotland’s electricity grid intensity will be below 50g CO2 
per kilowatt hour (p/kwh) by 2020, aided by enhanced flexibility mechanisms and 
powered by a high penetration of renewables, using a range of technologies 
including onshore wind, offshore wind, hydro, solar, marine and bioenergy. 

 If a route to market for renewables cannot be put in place, how does the 
Scottish Government propose to ensure that Scotland’s electricity grid 
intensity will be below 50g CO2 per kilowatt hour by 2020? 

RESPONSE 

 The emissions intensity of electricity generation has fallen substantially in recent 
years. Official figures show that the average carbon intensity of electricity 
generated in Scotland has fallen by nearly 40% between 2010 and 2014, to less 
than 200 grams of carbon dioxide for every kilowatt hour generated (on average). 
These figures do not include the impact of the closure of Longannet Coal Fired 
power station in March 2016. We are confident that Scotland is on a pathway 
toward an electricity grid intensity below 50g CO2 per kilowatt hour by 2020. 

 However, in the immediate future, the renewable energy sector faces investment 
challenges. Current uncertainties over the support for renewables under UK 
revenue support schemes – including remote island wind, offshore wind (both 
floating and fixed) and wave and tidal under the Contracts for Difference scheme 
– are now jeopardising the future deployment of renewable electricity 
technologies in Scotland. The Scottish Government calls on the UK Government 
to provide greater long-term certainty over these support mechanisms – and for 
greater clarity on the future of the Levy Control Framework, under which the 
costs of renewables support is currently managed. 

 Policy outcome 2 is that by 2030, emissions from electricity generation are 
negative, providing a net reduction in energy system emissions. The main policy 



in relation to this is to encourage the demonstration and commercialisation of 
Carbon Capture and Storage (CCS) in Scotland. 

 What are the implications of relying on CCS/BECCS as the core 
technology for delivering decarbonisation? 

RESPONSE 

 Although CCS/BECCS is an important element of decarbonisation, the Energy 
Strategy, in adopting a system wide approach, sets out a wide range of actions, 
ranging from energy efficiency to increased deployment of renewables that will 
support our decarbonisation efforts.  

 It is important to note that CCS is a system of ‘common’ infrastructure capable of 
playing a shared and central facilitating role across the decarbonisation strategies 
of key sectors such as heat, industry and power.  

 CCS in this way can become an important part of the energy infrastructure that 
may allow for negative emissions to be achieved, but we will continue to focus on 
a reduction in consumption through energy efficiency measures and renewable 
technologies. 

 CCS can be applied to reduce emissions across power, industrial and heat 
sectors and our draft Energy Strategy sets out a range of proposed new actions 
to support CCS in Scotland, including the application of Bioenergy with CCS to 
produce negative emissions as is set out in the draft Plan.  

 The development of CCS has the potential to protect Scottish businesses against 
future carbon price rises and secure economic benefit in the supply chain. This 
knowledge and expertise could be transferred to international markets, with 
Scotland playing a leading role in global decarbonisation efforts. 

 The draft Energy Strategy sets out that to support the future development of 
Bioenergy in Scotland, the Scottish Government will commit to the development 
of a whole-system Bioenergy action plan, following the publication of the final 
Climate Change Plan. 

 Can negative emissions be delivered in any other way, and what will the 
implications be for the other sectors if the technology is not available? 

RESPONSE 

 Negative emissions in the electricity sector cannot be achieved without the 
deployment of CCS in combination with some form of bioenergy. Analysis carried 
out to assess the impact of having no CCS indicates overall system costs 
increase, and the result is a greater deployment of renewable electricity, and 
greater effort required in other sectors.  

Why is there not more emphasis placed on CCS for other sectors e.g. industry 
or heat, and what is the Scottish Government doing to promote them? 

RESPONSE 

 The draft Energy Strategy highlights that the deployment of CCS will be critical 
for the cost effective decarbonisation of heat, power and industry. Within TIMES, 
CCS is also deployed in industry, contributing to the decarbonisation of the 
industrial sector. 



 Scotland has the existing pipeline infrastructure and CO2 storage capacity to 
support the development and deployment of commercial scale CCS. If managed 
and planned effectively, Scotland could have strategically located CCS 
decarbonisation systems across the country. This could be achieved by, for 
example: 

o ensuring Scotland’s competitive advantage in CCS is maintained by 
protecting our legacy oil and gas infrastructure and the extensive CO2 
storage potential in our depleted oil and gas fields for repurposing for use 
in a future CCS system; 

o as part of the Autumn 2015 spending review the UK Government withdrew 
the funding for their £1 billion CCS competition. Following that decision the 
UK Government have stated that they continue to view CCS as an 
important technology for the future and have committed to the 
development of a new CCS strategy in 2017.  We continue to press the 
UK Government to deliver a CCS strategy capable of enabling this 
important technology.  

o supporting the transition efforts of Scottish oil and gas firms and domestic 
supply chain companies to deploy their expertise and skills to develop 
future CCS industrial opportunities; and 

o building on Scotland’s world-renowned academic and research reputation, 
including the links between the Scottish Government and European 
projects proposed in the North Sea Basin in Norway and the Netherlands, 
and applying the learning from the collaborative CCS research work being 
developed in Guangdong Provence in China. 

 The draft Energy Strategy also seeks views on the potential development of 
hydrogen as an alternative fuel for decarbonising the energy system and may 
have particular application in the heat and transport sectors. Production of 
hydrogen gas at scale will most likely require natural gas (methane) as the 
source feedstock and as such in order to be low carbon, CCS facilities will be a 
necessary system requirement. Scotland is therefore uniquely placed to support 
an emerging hydrogen economy.  

 What other options are available to fulfil this policy outcome if CCS is 
not available (e.g. behaviour change and demand reduction)? 

RESPONSE 

 Analysis carried out to assess the impact of having no CCS indicates overall 
system costs increase, and the result is a greater deployment of renewable 
electricity, and greater effort required in other sectors.  

 If peak demand is currently 5.5MW, what might it be if significant 
electrification of heat and transport takes place and how much installed 
capacity would be required to generate it? 

RESPONSE 

 The level of peak electrical demand will be informed not only by the type of 
heating and transport technologies deployed, but also the degree of innovation in 
the operation of the energy system. As the energy system changes to 
accommodate the expected increased demand for energy, flexible solutions in 



addition to increasing supply or introducing network reinforcements can have a 
beneficial impact for consumers.  

 Greater flexibility in the supply and demand of energy has the potential to 
fundamentally change the way that markets operate. Increases in distributed 
generation and storage technologies, at all scales across the system, can help to 
shift consumption to different time periods, reduce overall demand for energy or 
increase demand when required. It is the interaction of these factors, alongside 
the future technology mix, which will inform peak requirements. 

 In 2017, the UK Government and Ofgem will design a route-map for flexibility and 
smart energy systems in order to facilitate greater flexibility in the energy market. 
The Scottish Government intends to participate fully in this process. 

RESIDENTIAL 

Policy outcome 1 in the residential sector seeks improvements to the fabric of 
Scotland’s domestic buildings resulting in a 6% reduction in their heat demand by 
2032 During the evidence session you agreed to provide the Committee with 
information on the projected heat demand in 2032, on what work is being done 
to model and predict heat demand in 2032 and how this policy outcome was 
calculated if this figure is not known. 

RESPONSE 

 If conservation measures were not installed, heat and hot water demand in 
residential in 2030 would be forecast to increase by approximately 15% to reach 
123 PJ, from 107 PJ in 2012. 

 Conservation measures satisfy around 6% of all heat demand in 2032, i.e. they 
serve to reduce heat demand by 6%.  In the absence of these conservation 
measures this demand would have to be met through increased supply.    

 Projected heat demand is a function of 2014 hot water and space heating 
demand, derived from the Scottish Household Conditions Survey, and of 
forecasted number of dwellings, derived from figures from the Transport Model 
for Scotland and the Scottish Household Conditions Survey. 

Policy outcome 2 for the residential sector is that by 2032 80% of domestic buildings’ 
heat is supplied using low carbon heat technologies (this includes the electrification 
of heat). 

 Does the Scottish Government currently consider electric heat to be low-
carbon; does the CCP assume a 2% baseline or a 12% baseline? 

RESPONSE 

 TIMES results suggest that the electricity sector will be decarbonised relatively 
quickly in comparison with heat. As a result, when considering the electrification 
of heat in later years, it is considered as part of low-carbon technologies. 
Currently, around 2% of homes are heated by low carbon technologies, while  
12% of households use electric heating as a fuel. The decarbonisation of 
electricity in future years is driven not only by the increased use of CCS in 
electricity, but also the large role of renewable electricity as a source of electricity 
generation. 



What evidence does the Scottish Government have to endorse its current 
support for district heating?  

RESPONSE 

 District heating is a mature technology used in many cities across Europe which 
is not yet common in the United Kingdom. As an example, the Copenhagen 
district heating system is one of the world's largest, oldest and most successful, 
supplying 97% of the city with clean, reliable and affordable heating. 

 Our approach to District heating set out in the draft Climate Change Plan draws 
on advice from the Committee on Climate Change on heat policy, and takes into 
account the uncertainties given the reserved nature of key elements of the 
energy system including the electricity and gas networks. 

 We are prioritising action on energy efficiency during the first half of the Plan (up 
until 2025) as well as continuing to support the deployment of low regrets, low 
carbon heat options through our existing and future programmes, including the 
development of heat networks in appropriate areas such as heat-dense areas, 
and focusing on deployment of individual renewable heat technologies in off-gas 
network areas.  

 That is also why we are consulting on establishing a framework for the regulation 
of district heating, to further support this work, and on financial incentives under 
SEEP.  In developing the consultation on Local Heat and Energy Efficiency 
Strategies and District Heating Regulation we have taken full advice from 
experts.  We established the Special Working Group in November 2014; we 
published its recommendations in March 2016 and committed in the Programme 
for Government to consulting on regulation; we set up a Short Life Working 
Group in September 2016 and it met 4 times by the end of December 2016, 
reported and helped to prepare this consultation.  Industry have been 
represented both through trade associations and individual district heating 
operators on both the Special Working Group and the Short Life Working Group.  

 In the short term, recognising the acceleration of district heating and the 
increasing number of large scale district heating projects in the pipeline, and that 
there is still a lack of mainstream investment for early stage district heating 
projects, as well as considering the regulatory framework, we are exploring 
innovative financial mechanisms that will allow us to attract private sector funding 
and bring confidence to the market. 

 Additionally renewable heat with district heating are among the technologies that 
have been supported by Low Carbon Infrastructure Transition Programme 
(LCITP).  We are supporting the development of and investment in large scale 
low carbon infrastructure through the LCITP - specifically designed to drive 
investment in and delivery of low carbon infrastructure projects across Scotland. 
The programme focuses on supporting the acceleration of low carbon 
infrastructure projects across the public, private and community sectors to 
develop investment grade business cases to assist projects to secure private 
capital finance. It also allows for the demonstration of low carbon projects through 
open funding invitations and widens the opportunity for these Scottish solutions to 
be replicated and marketed both nationally and internationally. To date LCITP 
has supported over 40 low carbon projects towards investment grade business 
cases through the £76 million fund. These projects are at the cutting edge of 



innovation, and provide a basis for learning as we seek to mainstream a local 
energy approach. We will announce details of up to £50 million of this LCITP 
funding to be awarded to 13 projects, at sites across Scotland, which will 
demonstrate low carbon or renewable electricity, heating or storage solutions. 

 District heating could make an important contribution to meeting Scotland’s future 
heat demand in areas where heat density is sufficiently high to develop networks 
that can provide heat at an affordable cost. Where allied to a low carbon heat 
source, it also offers the potential to meet Scotland’s heat decarbonisation 
targets. The United Kingdom (UK) National Comprehensive Assessment of 
District Heating and Cooling (2015), required by the European Union (EU) Energy 
Directive 2012, estimated that 7% of Scotland’s total heat demand in 2025 could 
be met by district heating and cooling on a socially cost effective basis.  

How does it propose to support hydrogen and other emerging technologies? 

RESPONSE: 

 Scotland is home to leading-edge hydrogen and fuel cell R&D in its universities; 
to one of Europe’s largest and most active hydrogen trade bodies (the Scottish 
Hydrogen and Fuel Cell Association); and to a number of innovative hydrogen 
demonstration projects such as the Aberdeen Hydrogen Bus Project, ‘Surf n Turf’ 
in Orkney, and the Levenmouth Community Energy Project (the last two are 
supported through our Local Energy Challenge Fund). In 2016 the Scottish 
government was among the lead organisations in a consortium – also including 
the UK government - which commissioned an independent UK Roadmap for 
hydrogen and fuel cells.  

 As set out in our draft Energy Strategy, the Scottish government and its agencies 
will continue to work with the UK government, industry, and the academic sector 
to build on the findings and recommendations of the Roadmap, and current 
hydrogen projects to establish the strategic basis for hydrogen in the energy 
system. 

 

What are the costs, barriers and opportunities to switching domestic heating 
from a predominantly natural gas based system to a low carbon one (e.g. 
biomass or hydrogen)? How can this be kept affordable?  

RESPONSE 

 The draft Energy Strategy proposes to explore the role for hydrogen in the energy 
system in Scotland and seeks views on our approach to doing so.   

 

 At point of use hydrogen is a zero emissions fuel, and by 2050 could be a major 
component of the UK’s energy system. The versatility and flexibility of hydrogen 
gas and hydrogen fuel cells offers the potential to provide a range of services to 
the energy system and to integrate low carbon solutions across the heat, power 
and transport sectors.  

 

 The Scottish Government has supported a number of projects which demonstrate 
how hydrogen produced from renewable sources via electrolysis can be 
produced, stored, and used when required for local energy and transport. There 



is significant potential for these projects to be replicated or scaled-up in the 
future.  

 

 Hydrogen may have the potential to deliver the lowest cost and least disruptive 
solution for the decarbonisation of heat. 

 

 At a national scale, Hydrogen has the potential to substantially reduce the total 
system cost of decarbonisation, but further innovation in technology will be 
required to produce high-volume hydrogen production at an acceptable cost, and 
a carefully managed hydrogen ‘switch over’ – as with the switch to natural gas in 
the 1970s.  

 

 In the draft strategy we have committed to collaborate with the UK government, 
local government, industry and academia on the UK hydrogen routemap, 
establishing the strategic basis for hydrogen in the energy system, whilst 
continuing to fund innovative projects involving hydrogen. 

 

SERVICES 

The services sector carbon envelope is expected to reduce by 96% over the next 16 
years (to 2032) - the second most ambitious reduction after the electricity sector 
(120%).  Oral evidence from Professor Smith suggested that this reduction was not 
realistic, stating: 

The biggest gap that we face in going forward with carbon reduction and 
energy efficiency plans across all building stock is in the non-domestic—by 
which I mean commercial and public sector—area. 

There are some great projects going on in Scotland to determine more 
accurate, better solutions. The City of Edinburgh Council is mapping all its 
current non-residential building stock so that it can look at the various 
solutions. Other local authorities have also been looking at various aspects of 
their building stock.  

A huge amount of work is required in the private sector. At least we can take a 
standardised approach in housing. We have 170,000 four-in-a-block 
properties and 240,000 tenements in Scotland, so we have a fantastic 
opportunity to take a standardised approach. As soon as you look at 
commercial or public buildings, you can see the wide variation in stock across 
the country, so the remedial treatments—the fabric or energy solutions—that 
are required to reduce the carbon footprint become more complex and 
bespoke. 

 Have the lesser emissions reductions in other sectors, e.g. transport or 
agriculture, put particularly ambitious or potentially unreasonable 
expectations upon the services sector? 

RESPONSE 

 The emission reduction pathway, and the contribution of each sector to reducing 
emissions is based on our world leading TIMES modelling and analysis on 
emerging technologies, together with practical consideration on delivery, costs 



and disruption.  Economic considerations, social justice issues and co-benefits 
were also taken into account when selecting the pathway.  

  

 The Scottish TIMES is a Whole System Energy Model which aims to capture the 
main characteristics of the Scottish energy system, and contains many thousands 
of variables covering existing and future technologies and processes. The 
development of this modelling framework has supported the draft Climate 
Change Plan, by allowing consideration of the strategic choices that the Scottish 
energy system is likely to face as it is decarbonised. 

 

 Ultimately, Scottish TIMES aims to minimise the overall cost to the energy system 
of satisfying a range of final demands, given a set of constraints – which 
principally include our greenhouse gas emission targets. The modelling process 
also ensured that information from sector specific modelling and analysis was 
taken account of, to ensure the most robust data is used to inform the CCP. As a 
result of this process, the resulting sectoral pathways represent the lowest cost 
solution that satisfies all demands imposed in the model subject to the climate 
change constraints. Although ambitious, by incorporating sector specific 
modelling and input from analysts across the Scottish Government, the potential 
for unreasonable expectations being placed is minimised. 

 

 Additional information was sent to the ECCLR Committee on the key constraints 
applied during the TIMES modelling process, and a description of the milestone 
TIMES modelling runs that informed the development of the draft plan, and has 
been submitted to the EJFW Committee. 

 

 Policy outcome 1 for services is that improvements to the fabric of Scotland’s 
non-domestic buildings will result in a 10% reduction in their heat demand by 
2032. 

 What is the projected heat demand expected to be in 2032? 

 What work is being done to model and predict heat demand in 2032, and 
how this policy outcome was calculated if this figure is not known? 

 If conservation measures were not installed heat, hot water and cooling demand 
in services in 2030 would be forecast to reach 65 PJ, increasing from 52 PJ in 
2012. 

 

 Conservation measures satisfy around 10% of all heat demand in 2032, i.e. they 
serve to reduce heat demand by 10%.  In the absence of these conservation 
measures this demand would have to be met through increased supply.    

 

 Heat and hot water demand in services in the base year are derived from UK 
TIMES data, scaled down to Scottish level via population shares. These figures 
are further separated into private and public sector based on Scottish 
Government figures. Demand drivers, used to project demand growth, are based 
on UK TIMES data for projected floor space. 

 

INDUSTRY 



Policy outcome 1 is that industrial emissions fall by around 19% between 2014 and 
2032, through a combination of fuel diversification, energy efficiency and heat 
recovery and participation in EU carbon markets. 

 What other options are available to fulfil this policy outcome if Scotland 
is no longer in the EU ETS? What discussions have been had with the 
UK Government in relation to this? 

RESPONSE 

 Participation in the EU ETS is fundamental to our domestic climate change 
legislation. It is the single most significant contribution to our emissions reduction, 
covering around 40% of Scottish emissions under the Climate Change Act 
(Scotland) 2009 (and similarly 40% of UK emissions under the Climate Change 
Act 2008). It is also fundamental to the EU’s (and therefore the UK’s) contribution 
to the Paris Agreement. 

 

 The particular nature of Brexit will have profound implications for whether the UK 
(or Scotland) continues to participate in the EU ETS from 2019 (including in 
phase IV from 2021 which is currently the subject of reform proposals). At this 
stage, there is no official UK Government position on Brexit with respect to the 
future of the UK’s involvement in the EU ETS. 

 

 Scottish Ministers continue to engage UK Ministers to impress on them 
Scotland’s position; Scottish Government officials are part of the stakeholder led 
Emissions Trading Group which meets quarterly and engage similarly at official 
level.  

 

Policy outcome 2 is that technologies critical to further industrial emissions reduction 
(such as CCS, carbon capture and utilisation, and production and injection of 
hydrogen into the gas grid) are demonstrated at commercial scale by 2030. 
 

 What work is the Scottish Government doing to support industrial CCS, 
and what the barriers are to it being at a demonstration stage in 8 years? 

RESPONSE 

 It is important to note that CCS is not an energy source of itself but is a system of 
‘common’ infrastructure capable of playing a shared and central role across the 
decarbonisation strategies of key sectors such as heat, industry and power. 
 

 We have set out the importance of the demonstration of CCS technology in 
Scotland within our climate change plan and our energy strategy. The near-term 
demonstration of small scale projects leading to the medium and large-scale 
deployment of Carbon Capture Storage (CCS), along with the development of 
CO2 Utilisation (CCU) applications, will be critical for the cost-effective 
decarbonisation of heat, power and industry. 
 

 We will work with industry to assess opportunities for small scale CCS 
demonstration and CO2 Utilisation projects in Scotland across a range of sources 
including the application of CCS within industrial processes. 
 





 Our draft Energy Strategy sets out a range of new actions we propose to make in 
order to support CCS in Scotland, including the application of Bionenergy with CCS 
(to produce negative emissions) as a new technology identified in the draft Climate 
Change Plan.  

 

 While we will continue to do all we can to secure a strong future for CCS in Scotland, 
the UK Government’s commitment to CCS in Scotland remains vital to building the 
market and operational conditions necessary for CCS in Scotland.  

 

I would be grateful if you could let us know whether this constraint 

continued to be applied to each subsequent version of the model up to the 

final version of December 2016? 

 RESPONSE 

 The ‘trade balance of electricity’ constraint, i.e. that Scotland would not be a net 

importer of electricity,  was applied consistently to all subsequent Scottish TIMES 

milestone runs that have informed development of the draft Climate Change Plan’. 


