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Chapter 2: A 2045 Pathway for Scotland’s Homes and Buildings

1  To what extent do you support the pathway set out for achieving the 2045 net zero target and the interim 2030 target?

Please explain your view:

2  What are your views on any risks of unintended consequences from this pathway?

Please explain your view:

3  What are your views on our assessment of strategic technologies in low and no regrets areas to 2030?

Please explain your view:

We are pleased to see that on page 25 of the "Draft Heat in Buildings Strategy" you recognise in your assessment of strategic technologies that bioenergy might

still have a small role for home heating if displacing fossil fuels in off-gas-grid areas, or where electric heating or heat pumps are unsuitable. In this regard, the

majority of the 167,000 off-gas-grid homes in Scotland are in rural locations, typically use bottled fossil fuel derived gas (ie propane etc) or oil for heat provision,

and have limited or no economically and technically viable low carbon options as alternatives. Solutions often proposed for such properties start with technologies

for the electrification of heat provision, including heat pumps and hybrid heat pumps, but these are challenging to deliver in many cases and can exacerbate

issues of fuel poverty and social inequity in rural areas [Hot off the Grid | Citizens Advice Scotland (cas.org.uk)].

In such settings the use of electrically powered heat pumps is often not technically possible and/or undesirable/difficult from the perspectives of householders.

The technical issues can relate to high heat losses from buildings that cannot be bought down cost-effectively (ie there is a greater prevalence of colder

properties in rural Scotland which are hard to treat with fabric refurbishment and energy efficiency measures) as well as a lack of physical space making

installation difficult; the desirability issues can involve concerns around the historic or listed nature of the building or, in the case of more affluent households,

aesthetic considerations associated with mature gardens, landscapes or architecture. Rural off-gas-grid areas can have significantly higher instances of fuel

poverty than the Scottish average [Hot off the Grid | Citizens Advice Scotland (cas.org.uk)] and heat pump solutions can also potentially exacerbate this issue,

particularly in the case of Air-Sourced Heat Pumps (ASHP) which can be relatively expensive to run [Cornwall Council, BEIS ‘Future Support for Low Carbon

Heat Consultation’ response].

Other ‘traditional’ alternatives are extremely limited and include district heat networks or biomass boilers. However, the low density typical of rural housing makes

the former unavailable in most cases [Cornwall Council, BEIS ‘Future Support for Low Carbon Heat Consultation’ response] and, as recognised by the UK

Government [BEIS, Future Support for Low Carbon Heat: Consultation, April 2020], there are air quality and sustainability concerns associated with the biomass

boiler option. This situation is common across rural UK and indeed the UK Government’s own modelling work [BEIS, Future Support for Low Carbon Heat:

Consultation, April 2020] suggests that, for the domestic sector alone, around 20% of off-gas-grid fossil fuel homes are not currently suitable for low temperature

heat pumps and are better suited to high temperature heating, such as biomass or combustion of biogas.

The combustion of biogas delivered as biomethane in compressed gas or liquid fuel form to produce heat for use in space and/or water heating offers a viable

affordable alternative off-gas-grid option in these rural locations which, if produced from locally sourced rural organic waste materials such as farm manure or cut

grass, is zero-carbon (or better than zero-carbon in the case of manures -

https://bennamann.com/downloads/Market_opportunities_decarb_HDVs%20using%20HBRF_2021.pdf). The key challenge is, however, how to access this

unused source of zero-carbon energy when the rural production site is small-scale and, as in in many rural locations, suffers power grid connectivity constraints

preventing biogas processing and/or export as generated electricity. To meet this challenge, Bennamann Ltd [www.bennamann.com] have been developing and

proving a suite of technical solutions and business models that enable the efficient commercially viable off-grid utilisation of these local rural energy resources, in

the form of compressed biomethane gas and liquid fuel, for the affordable decarbonisation of space and water heating in homes and buildings (ie farms,

community halls, schools, businesses etc). The company’s technical approaches to bioheat delivery include the use of CHP, direct replacement of bottled gas

and the use of micro district heating networks at small-scale (such as for small housing developments/estates, caravan parks, mobile homes etc). As an example

of the company’s innovation for rural decarbonised heat solutions, Bennamann recently secured £668,577 of EU ERDF funding under Priority Axis 4 to support a

truly ground-breaking project in which farm sourced liquid biomethane will be used to power mobile off-grid electric vehicle (EV) charging units, with waste heat

recovery for use locally in space and water heating. This pioneering integrated energy-transport-heat project will demonstrate the application of the technology in

a rural domestic dwelling, a rural car park with adjacent community (Women’s Institute) hall, and in a rural business setting on a working farm. Post-project, the

development will deliver a step change to the roll-out of EV charging infrastructure, particularly in off-power-grid or power grid constrained rural locations, as well

as help support a transition to more sustainable livestock farming and green recovery led economic growth through the creation of clean energy jobs and

business activity.

Across Scotland, rural communities have within them a considerable untapped resource of energy in the form of the biogas that can be derived from farm

manures as well as the grass cuttings that result from a wide range of existing rural grassland management operations (for example, maintenance of roadside

verges, community and school playing fields, golf courses, country hotels etc). In many cases these sources of energy are relatively small, being at the farm or

village/community scale, but when sourced, processed to produce biomethane, and used on-site or aggregated and distributed locally to meet local rural energy

demand, they represent a considerable opportunity for decarbonisation of heat. If locally produced and delivered effectively and efficiently, it can also be

commercially viable and affordable, thereby reducing fuel poverty, as well as increase the energy security and resilience of rural Scotland’s communities.

4  What function should a new heat target serve?



Please explain your view:

5  How do you think a new heat target should account for the need to deliver against our statutory fuel poverty targets?

Please explain your view:

6  Do you agree that a new heat target should apply to heat in buildings, distinct from industrial heat?

Not Answered

Please explain your view:

7  What form should a new heat target take and why?

Please explain your view:

8  At what level should the target(s) be set and for what date?

Please explain your view:

Chapter 3: People

9  What are the most significant actions we can take to ensure that Scotland’s people and organisations are meaningfully engaged in the

net zero heat transition?

Please explain your view:

10  What in your view are the opportunities, if any, available to key organisations, such as local government, businesses and trade

associations and community or other non-government organisations, in supporting this public engagement activity?

Please explain your view:

11  In your opinion, could any of the proposals set out in this strategy unfairly discriminate against any person in Scotland who shares a

protected characteristic? (age, disability, sex, gender reassignment, pregnancy and maternity, race, sexual orientation, religion or belief)

Please explain your view:

12  In your opinion could any of the proposals set out in this strategy have an adverse impact on children’s' rights and wellbeing?

Please explain your view:

13  What further action can we take to support people to make informed choices on the energy efficiency and heating options available to

them?

Please explain your view:

14  What is your view on the current level of support and advice provided through existing services such as Home Energy Scotland and the

Energy Efficiency Business Support service?

Please explain your view:

15  Are there any further suggestions that you could provide on how the customer journey through these delivery services could be

improved, in light of the ambitions set out in this strategy?

Please explain your view:

16  What are the most appropriate steps we can take within our powers to ensure sufficient consumer protection for supported energy

efficiency or zero emissions heat installations?

Please explain your view:

17  Do you have views on whether we should adopt the use of the UK government’s TrustMark quality assurance framework?

Please explain your view:

18  In your view, is there any further action that we, or other key organisations (please specify), can take to protect those on lower

incomes, and those in or at risk of falling into fuel poverty, from any negative cost impact as a result of the zero emissions buildings

transition?

Please explain your view:



19  What are your views on our approach to phasing out funding for fossil fuel heating systems by 2024 where it is not detrimental to our

fuel poverty objectives? Do you think that this could be achieved any sooner than 2024, and if so how?

Please explain your view:

20  What changes can be made to the Strategy to help maximise positive impacts and minimise negative ones on people experiencing fuel

poverty and other vulnerable groups?

Please explain your view:

Chapter 4: Place

21  What are your views on how we can support place-based deployment of zero emissions heat within our delivery programmes?

Please explain your view:

Communities in rural Scotland have within them a considerable untapped resource of energy in the form of the biogas that can be derived from farm manures as

well as from the grass cuttings that result from a wide range of existing rural grassland management operations (for example, maintenance of roadside verges,

community and school playing fields, golf courses, country hotels etc). In many cases these sources of energy are relatively small, being at the farm or

village/community scale, but when efficiently sourced, processed to produce biomethane, and used on-site or aggregated and distributed locally to meet local

rural energy demand, they represent a considerable placed-based opportunity for the commercially viable deployment of affordable zero emissions heat. By

supporting the initial deployment of this type of placed-based solution of locally sourced zero-emissions heat, the delivery programmes can help reduce fuel

poverty as well as increase the energy security and resilience of rural Scotland’s communities.

Bennamann Ltd [www.bennamann.com - see answer to question 3], has been commercially proving the efficient and optimised local, small-scale capture,

processing, storing, aggregation and distribution of better than zero emissions compressed gas and liquid fuel sourced from the fugitive methane emissions of

manure slurry [ https://bennamann.com/dl/fugitive-emissions ] in rural Cornwall. In this regard, for example, the company’s £1.22 million “Energy Independent

Farming” project [ https://bennamann.com/energy-independent-farming/ ], part funded by the EU’s ERDF, is demonstrating the use of Bennamann’s technology

and business model suite to deliver off-grid (gas and power) energy independence for a working dairy farm, including self-sufficiency in off-road mobile machinery

(ie tractors etc) energy supply, whilst simultaneous saving other input costs (ie fertiliser); increasing farm business income through sales of surplus biomethane;

and enabling soil restoring regenerative farming practices through post-processed digestate use.

To support deployment of this type of place-based bioenergy supply model within your decarbonising heat delivery programmes, Bennamann recommends the

adoption of the approach presented in the answers below to questions 42 for the supply side, and 47 and 48 for the consumer side.

22  What is your view on how best to engage, and support, local communities in the planning and implementation of the heat transition in

their area?

Please explain your view:

23  What role do you think community anchor organisations could play in supporting the heat transition?

Please explain your view:

24  In your opinion, what steps can we take to ensure that policies set out in this strategy do not unfairly impact Island and other remote

communities?

Please explain your view:

25  What is your view on the timescales proposed for Local Heat and Energy Efficiency Strategies (LHEES)?

Please explain your view:

26  Do you agree with the approach to LHEES we have set out? If not, please give reasons to support this.

Not Answered

Please explain your view:

27  What are your views on what Permitted Development Rights might help enable in the heat transition, in addition to those we have

already included in the Permitted Development Rights review programme?

Please explain your view:

Chapter 6: Kick-starting investment in the transition

37  What are your views on the range of actions identified above to kick start the investment in the transition over the next 5 years?

Please explain your view:



38  Do you agree with the strategic funding priorities we have set out?

Not Answered

Please explain your view:

39  In your view, should equal funding be allocated across these priorities or should certain priorities be weighted in terms of impact for

Scotland?

Please explain your view:

40  What are the opportunities and challenges we face in maximising our £1.6 billion investment?

Please explain your view:

41  What are your views on the role of government funding over the next five years? For example, should it be focused towards significant

increases in the volume of renewable heat and energy efficiency measures installed or more targeted at specific priority groups or

technologies?

Please explain your view:

42  What are your views on how we can use our funding to leverage and encourage private sector and other forms of investment?

Please explain your view:

The commercial roll-out of rural off-gas-grid heat provision based on a local supply of biogas, sourced from cut grass or farm manure slurry and processed to

biomethane in small-scale upgrading plants, is scalable and viable in the UK. For example, there are circa 600 dairy farmers alone in the rural county of Cornwall

(131,000 dairy cattle – 6% of the national herd), many of whom are off-gas-grid and subject to power grid constraints. Of these, there are an estimated 120

farmers in a position to adopt Bennamann’s [www.bennamann.com] technologies and business models in the short-term, including the 58 dairy farms in Cornwall

Council’s own Council Farm Estate. Indeed, in the case of the latter, the Council has already begun a pilot installation on 6 of the dairy farms in the Estate which,

if successful, is intended to lead to a wider roll-out across the county [ https://bennamann.com/dl/6-FarmPilot-Cormac] . In this example model of public funding

being used to leverage and encourage private sector investment, which could also be deployed in Scotland, Cornwall Council is investing in upgrading the slurry

lagoons of the 6 farms engaged in the pilot and commercial arrangements have been put in place between Bennamann Ltd and the Council’s third-party vehicle

fleet supplier CORMAC Ltd [ Cormac Home Page - CORMAC (cormacltd.co.uk) ] to aggregate and deliver the resulting fuel for HGV and mobile equipment

(pot-hole repair tar burners) use [

https://www.cornwall.gov.uk/council-and-democracy/council-news-room/media-releases/news-from-2020/news-from-september-2020/trailblazing-farms-plan-to-kickstart-fleet-fuel-transformation-and-green-recovery/

]. Bennamann has proposed similarly innovative investment models to build business cases with other local authorities and public bodies for deployment of the

technology through public funding leveraging and encouraging private investment.

43  What are your views on the effectiveness of our existing delivery programmes in supporting different client journeys, including for

those in or at risk of fuel poverty? (for example, landlords, home owners, non-domestic building owners – public and private, domestic and

non-domestic tenants). In your opinion, are there any gaps in support?

Please explain your view:

44  Is there any action we can take to further tailor our support to meet the ambitions set out in this strategy, including in relation to fuel

poverty? (Please include any evidence you may have to show what this might achieve).

Please explain your view:

Chapter 7: Working Towards A Long-Term Market Framework

45  What are your views on the approach outlined above to take action towards a long-term market framework for net zero emissions in

buildings?

Please explain your view:

46  What are your views on how we can achieve a fair and equitable cost distribution for the net zero transition, including ensuring we

tackle fuel poverty?

Please explain your view:

47  What financing mechanisms are needed to encourage investment from householders, businesses and the private sector?

Please explain your view:

To stimulate initial market uptake of off-gas-grid zero carbon heating solutions such as those offered by Bennamann Ltd [www.bennamann.com - see answer to 

question 3], the combustion of biogas in homes for heat decarbonisation needs to be supported through an appropriate financing mechanism such a householder 

/ property owner grant scheme that provides a partial contribution towards the capital cost of equipment purchase and installation. Indeed, such a scheme is 

critical to helping incentivise the growth of the low carbon heat market and supply chains for these building-level technologies, ahead of a future phase-out of high



carbon fossil fuel heating.

Chapter 8: Developing a Regulatory Framework for Zero Emissions Buildings

48  What are your views on the regulatory actions set out in the proposed regulatory framework?

Please explain your view:

In parallel with the required financial incentivisation noted in answer to question 47, the Scottish Government can help with market addressing actions including,

for example, ensuring a supportive regulatory environment for the safe use of biomethane for space and water heating in off-gas-grid homes. Although technically

easy to achieve from an engineering and safety perspective, existing gas regulations do not allow the use of biomethane as a natural gas or botted LPG

substitute in homes and commercial buildings. Indeed, this current situation restricts Bennamann type systems [www.bennamann.com - see answer to question

3] to CHP applications where bioheat is provided into the building instead of gaseous biomethane for direct use in converted boilers.

49  What are your views on the timeframes for the application of the regulation we have set out?

Please explain your view:

50  Alongside our regulatory approach, we are developing our delivery programmes to support the acceleration towards net zero

emissions for buildings (as set out in Chapter 6: Kick starting investment in the transition). What are your views on how our delivery

programmes could support compliance with regulation?

Please explain your view:

51  What other mechanisms/support may be required to ensure that regulation is fair and equitable for all?

Please explain your view:

Chapter 9: The Economic Opportunity

52  What are your views on the plans set out to maximise the economic benefits to Scotland from the heat transition?

Please explain your view:

53  What role could technology-specific milestones play in supporting supply chain development, and how should these milestone levels

be developed?

Please explain your view:

54  Is there anything further that can be done to ensure that Scotland realises the economic opportunity available from the heat transition?

Please explain your view:

55  What more can be done to support the development of sustainable, high quality and local jobs in the heat and energy efficiency supply

chain across the breadth of Scotland?

Please explain your view:

56  In your view, what are the opportunities and constraints presented by the role of the wider public sector in maximising the economic

benefits to Scotland?

Please explain your view:

57  In recognition of the skills consultation, published alongside this strategy, what further action can be taken to support skills

development in Scotland over the lifetime of this strategy?

Please explain your view:

58  Are you aware of any barriers to the reskilling of existing oil and gas heating engineers to equip them to install low and zero emission

heating?

Please explain your view:

The deployment of Bennamann Ltd type bioenergy systems [www.bennamann.com - see answer to question 3] delivering biomethane in compressed gas or

liquid form, as well as bioheat through CHP applications, can immediately utilise existing oil and gas heating engineers with a minimal requirement for retraining

and reskilling. Supporting the deployment of such zero emissions heating solutions in rural Scotland will help the nation realise a just transition in the shift to a

decarbonised economy.

59  How can we support the development of more opportunities for young people?



Please explain your view:

General questions

69  Is there any further information you wish to provide on the content set out in this draft Strategy?

Please explain your view:

Incentivising a scalable roll-out through stimulating demand for biomethane use in off-gas-grid rural zero carbon heating would not only help decarbonise heat in

homes, through a Bennamann type model [www,bennamann.com - see answer to question 3] it would also enable farm businesses to generate an additional

revenue stream that can provide them with income diversity and increased profitability. In addition, stimulating biomethane production at the farm-scale for local

distribution and use in heat provision would help improve the overall sustainability of farming, through on-farm use of some of the resulting zero-carbon energy, as

well as improved nutrient cycling and soil biology by use of the resulting digestate as a regenerative replacement for artificial fertiliser. Implementing the latter

through systems such as Bennamann’s proprietary digestate biological enhancement process and handling methods will not only restore and improve soil

structure, health and productivity, but substantially reduce the release of ammonia to the environment, thereby mitigating air quality degradation.

The successful incentivisation of biomethane combustion in homes through the approach discussed above will help the Scottish Government to realise a broad

range of policy outcomes, including:

- an attractive non-electric affordable net zero heat option which is particularly beneficial for decarbonising off-gas-grid locations (where building owners/occupiers

typically resort to bottled gas, e.g propane, or oil for heating), especially where power grid capacity and constraints are an issue in meeting electrical demand;

- decarbonisation of difficult to tackle sectors, including heat and agriculture, in the quest to achieve the UK’s legally binding net zero target by 2050 as well as

meet the nation’s Paris Agreement commitments;

- the uptake of net zero-carbon heat to deliver the heat component of the Clean Growth Strategy, which commits to the phase out of the installation of high carbon

fossil fuel heating in buildings off the gas grid in the 2020s;

- commercial deployment of technologies consistent with the UK’s ‘Industrial Strategy’;

- climate emergency and net zero-carbon aspirations of rural local authorities nationwide, while simultaneously delivering distributed local energy, reduced fuel

poverty, improved local energy security and rural resilience;

- the reduction of ammonia emissions from livestock farming;

- sustainable and regenerative low carbon farming that enhances biodiversity, delivers environmental growth, and creates a circular economy model for

agriculture;

- green recovery led local growth and rural economic development through creating sustainable low carbon farming and local zero emissions energy sector

related jobs that improve rural livelihoods and drive post-pandemic economic regeneration.

Given these benefits, not supporting the combustion of biomethane for decarbonising off-gas-grid homes and none-residential building in Scotland’s Heat in

Buildings Strategy would be a significant missed opportunity.

70  Is there anything you would like to highlight about the role, opportunities for and constraints of, specific types of organisation (such as

local government, other public sector, trade associations, individual business organisations, charities, environmental organisation,

community groups) in contributing to the transition to zero emissions buildings, in particular over the next five to ten years?

Please explain your view:

About you

What is your name?

Name:

Dr Tim Fox

What is your email address?

Email:

tim.fox@bennamann.com

Are you responding as an individual or an organisation?

Organisation

What is your organisation?

Organisation:

Bennamann Limited

The Scottish Government would like your permission to publish your consultation response. Please indicate your publishing preference:

Publish response with name

We will share your response internally with other Scottish Government policy teams who may be addressing the issues you discuss. They 

may wish to contact you again in the future, but we require your permission to do so. Are you content for Scottish Government to contact



you again in relation to this consultation exercise?

Yes

I confirm that I have read the privacy policy and consent to the data I provide being used as set out in the policy.

I consent
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