
 

 

 

 

Project Specification:  

Heat in Buildings Strategy – Regulation: 
Understanding the emissions associated with heating 

technologies  

1. The need for this research 

The Scottish Government has set a target of achieving net-zero emissions by 2045, with an 
interim target of reducing emissions by 75% by 2030. At a sector level, the recent Climate 
Change Plan update requires a 68% reduction in emissions from Scotland’s building stock by 
2030. New builds have been identified as one ‘low regrets’ option to kick-start decarbonisation 
of this sector. 

As a result, the Scottish Government will develop regulations to ensure that, from 2024, all new 
homes consented in Scotland must use zero direct emissions heating systems, and has 
proposed introducing similar regulations for existing homes from 2025, subject to clarification of 
our legal powers. An initial scoping consultation on our New Build Heat Standard (NBHS) 
closed recently in March 20211. For new non-domestic buildings, a similar requirement for zero 
direct emissions heat will be phased in from 2024. 

For clarity, ‘zero direct emissions heating systems’ are those that produce no direct greenhouse 
gases at point of use (i.e. within the curtilage of the building). We are not seeking evidence on 
‘indirect’ greenhouse gas emissions, such as those produced in the generation of electricity for 
heat, or generation of heat for a heat network. 

An accurate understanding is required of the direct emissions associated with both readily 
available and potential heating systems that are considered low carbon, zero carbon or 
renewable. It is important to establish the emissions from technologies under standardised 
conditions. Such information is critical to developing effective regulation and providing industry 
with much-needed clarity around compliance.  

We are also interested in understanding the market maturity for each heating technology – for 
example, whether the technology is still at the research and development stage, or if a mass 
market product is available now.  

It is also important to highlight that this research will be used to support the Scottish 
Government’s wider policy of zero emissions heat in all buildings by 2045 – which includes 
proposals to require all existing buildings, as well as new builds, to use zero emissions heating 
systems (subject to competence). Therefore, it is important we understand the emissions 
impacts of all forms of heating systems, in both typical new buildings and existing buildings in 
Scotland, as part of that transition. 

2. Project scope and aim 

The project can be broken down into four key stages: 

                                              
1 New Build Heat Standard: scoping consultation - Scottish Government - Citizen Space 

https://consult.gov.scot/energy-and-climate-change-directorate/new-build-heat-standard/
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Stage 1 

The successful bidder should undertake a literature review and stakeholder engagement, with 
the aim of: 

a) Identifying the full range of low/zero carbon and renewable heating technology types2 
including less common technologies and those still in development, suitable for domestic 
and non-domestic settings in Scotland.  

b) Assessing the factors relevant to each technology’s greenhouse gas emissions potential 
(for example, but not limited to, the fuel source, system efficiency, size, leakage or sub-
optimal operation).  

c) Presenting a preliminary list of low/zero carbon and renewable heating technology types 
in scope, to be discussed and finalised with members of the steering group.   

 

For each of the identified heating technologies, the project should review and assess the 
market maturity of the technology, including: 

 Whether the technology is still in R&D, and how close it is to being available on the 
market, 

 For technologies which are on the market, what the market penetration is, and which 
building sectors the technology is predominantly used in. 

 

The focus of this project is on understanding the emissions associated with low / zero carbon 
and renewable heating technologies. However, as a benchmark for comparison, the findings 
should also detail the emissions associated with a highly-efficient ‘standard’ fossil fuel heating 
system (i.e. for example - a ‘typical’, gas combi boiler, which is commonly deployed across 
Scotland at present). Furthermore, for comparison, it would be beneficial for the findings to 
detail the emissions associated with an example hybrid heating system (for example, a 
traditional gas boiler combined with either an air or ground source heat pump).  

 

Stage 2 

The successful bidder should: 

a) Propose a methodology for assessing the greenhouse gas emissions associated with 
the identified heating technologies (whether this is an already-established methodology, 
or not) under standardised conditions*.  

b) Provide details on the background/ rationale to this proposed approach. 

 

*This should be in accordance with a set of ‘reference’ buildings or archetypes3 to ensure 
consistency. These ‘reference’ buildings should include typical construction archetypes for new 
buildings and existing buildings, and the range of archetypes should reflect the factors identified 
in b) of Stage 1. 

 

Stage 3 

For each of the identified heating technologies, operating within the agreed archetypes, the 
project should review and assess, at point of use: 

                                              
2 As a minimum, this would include biomass combustion; solar thermal panels; water, ground and air source (both air-
to-air and air-to-water) heat pumps; and hydrogen (including various blends – potentially, of different proportions - as 
well as pure hydrogen). 
3 For reference only, examples of previous building archetypes developed can be found here: Technical Feasibility of 
Low Carbon Heating in Domestic Buildings : Technical feasibility appendix to the Report for Scottish Government’s 
Directorate for Energy & Climate Change (www.gov.scot) 

http://www.climatexchange.org.uk/
https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2020/12/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change/documents/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change/govscot%3Adocument/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2020/12/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change/documents/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change/govscot%3Adocument/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change.pdf
https://www.gov.scot/binaries/content/documents/govscot/publications/research-and-analysis/2020/12/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change/documents/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change/govscot%3Adocument/technical-feasibility-low-carbon-heating-domestic-buildings-technical-feasibility-appendix-report-scottish-governments-directorate-energy-climate-change.pdf
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a) the greenhouse gas emissions (“GHG” as defined in the Climate Change (Scotland) Act 
2009) produced in delivering the space and hot water heating requirements of the 
chosen building archetype(s) under ‘standardised’ conditions (kgCO2/m2/yr); 

b) the greenhouse gas emissions intensity (kgCO2e/kWh);  
c) the coefficient of performance of each technology; 
d) the potential trace or residual emissions (such as those which may be produced during 

sub-optimal conditions for example, e.g. incomplete combustion); 
e) fugitive greenhouse gas emissions associated with leakage of refrigerant gases from 

Heat Pumps; and 
f) any other greenhouse gas emissions arising from use of these heating systems. 

  

Each of a) to e) should be broken down by the contributing greenhouse gas emission 
recognised by the National Atmospheric Emissions Inventory. Other emissions, such as air 
pollutants, are not in scope.  

 

For each heating technology, the project should assess if the emissions vary according to: 
a) size (kW) 
b) how it is being used (high or low temp) 
c) phase of use – i.e. start-up vs. steady state use 

 

Stage 4 

Finally, the successful bidder should provide details on: 

a) How any emissions identified at Stage 3 of this project could be monitored over the 
lifetime of the heating plant; and  

b) What potential solutions exist for the further mitigation (or elimination) of these 
aforementioned emissions.  

 

Key notes: 

 We would like the scope to include heating systems which serve both domestic and non-
domestic buildings. 

 We anticipate that this will involve, drawing information together from a range of sources 
including published reports and analysis and discussions with manufacturers, installers, 
and also with environmental regulators (i.e. SEPA).  

 We anticipate that the work would relate to technologies that are already well developed/ 
proven. We expect the work would encompass technologies applied at both a 
building/unit level (e.g. air source heat pumps), and wider area/whole-development level 
(e.g. communal ground source heat pumps or heat networks).  

3. Audience 

The work is commissioned on behalf of the Scottish Government, and of particular interest to 

colleagues in the Heat in Buildings Regulation (HBR) Unit. 

The results must be presented in a format and language that can be easily understood by 

readers without an academic background. Written outputs must be well presented and written 

in Plain English. 

 

http://www.climatexchange.org.uk/
https://naei.beis.gov.uk/data/data-selector
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4. Methodology 

We expect the research to comprise: 

 A systematic desk-based evidence review drawing on academic and grey literature, 

highlighting key evidence gaps and wider relevant considerations for setting a zero 

emissions heating standard. 

 Interviews with heating system manufacturers, engineers and installers, and 

environmental regulators. 

 Market research into market maturity and market penetration for each identified heating 

technology. 

The successful bidder should be prepared to undertake any necessary analytical work to 

ensure that the results/ findings contained within Stage 3 are consistent (in terms of the unit(s) 

of measurement used) to allow for a straightforward, like-for-like comparison.  

Tenderers are invited to put forward proposals on how to best meet the research aims within 

the budget available. A full explanation of your chosen approach, including any limitations, 

should be provided. 

5. Outputs 

We expect the research to be presented in a short report. The report must be written in plain 

English, follow the CXC house style, and should comprise: 

a) an executive summary of no more than two pages, detailing the key findings, the aim of the 

project and the value to a policy audience; and 

b) a full report of the project, of no more than 25 pages to include: 

i) Key findings of the 4 key stages identified within the project scope above 

ii) Annexes detailing: 

(1) the methodologies used, underlying assumptions, and 

(2) data tables showing emissions (broken down by contributing greenhouse gas), 
market maturity and market penetration in each different building sector for each 
identified heating technology. 

iii) References 

iv) A glossary if needed 

The ownership of the research material including the final report and any data produced as a 

result of the research lies with ClimateXChange on behalf of Scottish Ministers. The research 

may be published on the ClimateXChange website, the date and format of which will be 

determined by the Scottish Government and ClimateXChange. One or more drafts are likely to 

be required before a final version is agreed. 

http://www.climatexchange.org.uk/
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6. Project governance 

A small steering group will be established to support delivery of the project. It will include 

representatives from the Scottish Government, SEPA, ClimateXChange, and the project team. 

External members will be considered depending on the methodology/approach. 

The lead contact for ClimateXChange will be the CXC Project Manager – Climate and Energy, 

who will liaise with the contractor. Regular update calls will be scheduled fortnightly between 

the principal investigator and the CXC Programme Manager to discuss progress and address 

any issues, escalating to steering group for consideration where necessary. 

7. Project timetable 

Milestone Completed by  

Project kick-off meeting, to agree 

 Scope  

 Boundaries 

 Timeframe 

W/beginning 19th 
July 

Report on progress (Principal investigator and CXC Project 
Manager) 

Fortnightly 

Steering group meeting (inc. presentation of interim findings to 
Scottish Government and SEPA) 

W/beginning 6th 
September 

Submission of draft report  W/beginning 20th 
September 

Steering group meeting – to discuss comments on draft W/beginning 4th 
October 

Submission of final report W/beginning 25th 
October 

8. Award criteria 

Price  20% 

Quality  80% 

Quality Criteria Descriptor Weight 

Understanding 
the research 
specification 
and the policy 
environment 

The proposal should include an introduction which demonstrates a clear 
understanding of the research requirements. This should include an 
understanding of the policy environment and the supporting role of 
research; the need for this research; the research aim; and how the 
proposal will address this need.  

15% 

Research 
methodology 

The proposal should demonstrate a high quality and workable research 
methodology (including how the evidence will be identified, reviewed 
and assessed) which will address the research objectives and produce 
the outputs in the timescales required.  

It should explain the suitability, robustness and limitations of the 
proposed methodology.  

25% 

http://www.climatexchange.org.uk/
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Quality Criteria Descriptor Weight 

Project 
management 
and staff 
resource 

The proposal should  

 Include a clear project plan, that captures the key steps required 
to deliver the desired output within scope and to time; this should 
include reference – where relevant – to mechanisms for 
compliance with regulations (e.g. GDPR) 

 provide details of individual staff members who will work on this 
project and demonstrate how they will meet the project 
requirements, specifically: 

- general research experience and expertise; 
- specific experience & expertise in the evidence review 

topic; 
- experience and expertise in inter-disciplinary team-working  

 provide a commitment that named staff members will be available 
to work on the contract if the bid is successful. 

 set out the management arrangements for the project.  

15% 

Communication 
and report 
writing 

The proposal should describe the approach to writing the report, which 
will be published on the ClimateXChange website.   

It should detail who will take lead responsibility for report-writing and 
overall report quality. It should provide examples of previously published 
literature or evidence reviews in which they have been involved.  

15% 

Quality control 
and assurance 

The proposal should provide details of quality assurance procedures to 
demonstrate how the contract will be continuously delivered to a high 
standard. It should specifically address issues of quality control at 
different stages of the project, including evidence gathering, analysis 
and report writing. It should include a timetable for delivery of tasks, 
project milestones and allocation of staff and staff time against each 
task, covering the duration of the contract. 

5% 

Risk The proposal should provide a risk assessment matrix detailing any 
risks identified in relation to the delivery of this contract, and proposed 
mitigation measures to minimise their probability and impact. 

5% 

 

 

9. Submitting a proposal 

Please send a brief work plan (no more than six pages excluding CVs) responding to the award 

criteria above and with deadlines, CVs for the proposed delivery team, applicable day rates, 

relevant research experience, examples of previous work and the number of person days’ work 

proposed. 

You should highlight any potential conflicts of interest in your proposal. 

Proposals need to be submitted to lee.callaghan@ed.ac.uk and cc’d to 

Declan.Finney@ed.ac.uk for evaluation by noon on Wednesday 30 June 2021. We expect to 

contact the successful bidder by 9th July 2021. 

The costs of proposals for this project are expected to be in the region of £35,000 (including 

VAT). However, ClimateXChange would welcome proposals for less than this amount. We 

welcome consortium bids. 

http://www.climatexchange.org.uk/
mailto:lee.callaghan@ed.ac.uk
mailto:Declan.Finney@ed.ac.uk
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Depending on the quality of proposals received, CXC may chose not to appoint any contractor. 

CXC Secretariat 

June 2021 

 

 

 

 

 

 

 

http://www.climatexchange.org.uk/

