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Executive Summary
Introduction
Scottish Government is currently refreshing the National Planning Framework to produce National
Planning Framework 4 (NPF4). The NPF4 is a long-term spatial plan to 2050 which will set out where
development and infrastructure is needed to support sustainable and inclusive growth. The
Programme for Government notes that NPF4 will explore planning options that radically accelerate the
reduction of carbon emissions.
Collaboration is key to prepare NPF4. Scottish Government is keen to bring together views and ideas
from a wide range of sectors and to explore the priorities Scotland’s fourth National Planning
Framework (NPF4) should address.
This NPF4 Call for Ideas report has been prepared on behalf of Bandeath Holdings Ltd (BHL) by
Stefano Smith Planning (SSP) in response to the Scottish Government’s call for ideas. It sets out
BHL’s thoughts on Scotland 2050 and specifically addresses one of the 5 key prompts prepared by
Scottish Government, namely, ‘What development will we need to address climate change?’. In
addressing this climate change issue, we will consider how to achieve net zero emissions by 2045,
greenhouse gas emission reductions with a particular focus on the decarbonisation of heat, making
more resilient places, climate opportunity and just transition.
BHL is currently promoting a low carbon, net zero, ‘independent food miles’ development in Stirling
which is aligned with Stirling Council’s policies with regard climate change adaptation and mitigation
and managing and utilising resources. The district heating element of the proposed development
consolidates and builds upon Stirling’s pioneering green heat network strategy in delivering low carbon
energy and bringing environmental and economic benefits across the city region. Bandeath will greatly
contribute towards Scotland’s zero carbon targets. Stirling is home to a new era of heating. Bandeath
will make a real contribution towards Stirling’s ambition to become Scotland’s first carbon-neutral city
to tackle the global climate emergency. The proposals at Bandeath tie in with the vision of the adopted
Stirling Local Development Plan (LDP) and other relevant key policies, including placemaking, site
planning, greenhouse gas reduction, other renewables and low carbon energy developments.
BHL is also a prospective Innovation Partner supporting SP Energy Network (SPEN) Future Network’s
two strategic innovation project focus areas – Heat and Whole Network (Electrical) – using the
innovative Bandeath project proposals to explore the electrification of heat which covers a range of
heating solutions, and utilising the benefits of low carbon technologies to ensure a cost effective and
reliable supply.
The opinions expressed are that of Bandeath Holdings Ltd and we hope that they will stimulate debate
and discussion to inform and shape the emerging NPF4.

The issues and opportunities
A key issue is that there will be great uncertainty created by the challenges resulting from climate and
technological change, which in particular means that the use of past trends will be a limited guide to
the future, particularly as we progress towards a post-COVID-19 world. There will be discontinuities
that need to be anticipated, in particular in planning for a zero-carbon society.
These challenges are global, but there are great opportunities in Scotland to take action. These
opportunities relate to:
•
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The strength of its R&D base for example in the performance of the further and higher
education sectors, particularly the universities;
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•
•

The strength of its ecosystems and the services they provide. For example, its ‘soil’, water
and energy base are very high for a nation of this size; and
Its urban structures lend themselves to adaptation and the development of polycentric
networks to create a competitive, coherent and cohesive global economic region.

These issues require fresh approaches to planning:
•
•
•

Developing a more integrated approach for example in land use and transport policy making.
Despite the rhetoric they are not properly integrated and this will be critical in a move to zerocarbon;
A more proactive approach to planning policies with clear targets (for delivering change),
proactive policies (e.g. in energy policies); and
Link to implementation (e.g. linkage to infrastructure investment) and integrate economic,
social and environmental policies.

Scotland has the ambition and opportunity to demonstrate leadership in achieving a ‘net zero’ energy
system which is clean, secure and affordable. Transforming Scotland’s energy system will require
integrated and optimised solutions, connecting previously siloed systems including power, heat and
transport, as well as new digital infrastructure, markets, policy and regulation.
These integrated solutions must consider technology, people, business models, market mechanisms
and much more. While realising opportunities for clean growth innovation, it will be important to find:
i.
ii.
iii.

The appropriate balance between opportunity and risk;
Recognise the dependency of our economy on security and affordability of the system today;
and
Manage the inevitable trade- offs and conflicts that will arise as we accelerate action to deliver
net zero.

This approach requires effective planning and coordination across the whole system in order to
understand how, and at what cost, Scotland can deliver net zero. This means considering all
generation, transmission and supply of energy across all vectors including heat, electricity, transport
and increased integration of hydrogen and vehicles into the system
The future net zero energy system will need to be more democratic, digitalised and decentralised.
It will require policy and regulation that supports the integration of physical, digital and market
elements of infrastructure in order to achieve rapid technological and societal change.
These issues are different in different parts of Scotland, which is why the NPF has to be backed up by
strong strategic planning arrangements for the component parts of Scotland – the city regions
and major rural regions. This is necessary to better inform the NPF making process; to better deliver
it; and to translate it into local action programmes. Local areas will play a critical role in driving the
transition to a more democratic and decentralised low carbon economy. They effectively connect
social need, the built environment and transport infrastructure.
The Scottish Parliament passed the Climate Change (Emission Reduction Targets) Act in 2019, which
sets Scotland’s ambition for net zero emissions by 2045. This will place Scotland in the leading group
of countries seeking to deliver the climate ambitions of the UN Paris Agreement, which has been
ratified by over 185 countries.
What will a zero carbon and climate-resilient Scotland look like towards 2050 compared with today?
Major sources of greenhouse gas emissions today are transport, buildings (from heating), and
agriculture and land use. Each of these sectors will undergo fundamental transformation over the
coming years, in part driven by emission reduction targets, and in part by wider changes in social and
economic practices occurring in Scotland and elsewhere.
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•

•

•

Some of these emission reductions will be driven by new technology and markets, for
example the rapid growth of affordable electric vehicles in the coming decade, replacing diesel
and petrol cars and vans, underpinned by increasingly cheap, smart local electricity
generation – from sources such as wind and solar coupled with battery and data technologies
– as well as hydrogen fuel cell production to support hydrogen vehicles;
Some will be led by a wider social rationale, such as delivering affordable warmth in buildings,
requiring massive building retrofit to zero emission standards, coupled with a move from
natural gas to heat supplied by heat pumps (e.g. river source, ground source etc.) and
perhaps hydrogen; and
Some emission reductions will happen through choices we make about future funding
support for different patterns of land use.

Over the same time, the changing climate will also moderate certain social and economic practices.
For example, we are likely to see different land use patterns and types of vegetation in Scotland, as
we aim to become more resilient to changing rainfall patterns and increasing warmth in addition to
delivering net zero carbon landscapes.
In each case, the emission reduction and climate resilience outcome will be heavily influenced by
patterns of settlement and mobility, and the competing spatial demands for energy, food, fuel and
fibre production, green space, social amenity and urban development, over which planning policy and
practice plays a key role.
What will be required to meet these competing spatial demands will be very different in the highly
urbanised central belt compared with more highly dispersed communities of the Borders or Highlands
and Islands.
The decarbonisation of heat over the next two decades will be one of the greatest challenges in
hitting Scotland’s net-zero target.
The planning system will have an important role to play in facilitating the roll-out of low-carbon heat by
increasing usage of heat networks, which enable harnessing renewable sources of heat in rivers,
sewers and the ground. Planning policy is vital given heat networks’ spatial characteristics– they must
be built in dense areas and across multiple developments. Development planning in combination with
planning obligations and conditions has proven to be successful in enabling rapid deployment of heat
networks in London.
The Scottish Government has proposed a mandatory requirement on local authorities to produce a
Local Heat and Energy Efficiency Strategy (LHEES) to zone areas most suitable for heat networks
in existing buildings and land for development. It will be vital that NPF4 clearly states that LHEES
district heat zones and the new-build areas flagged within them, as well as potential sources of heat,
should be integrated into Local Development Plans.
Where appropriate, suitable developments within these zones should be directed to use heat networks
through planning obligations and conditions. Scottish local authorities will need direction through NPF4
to achieve this.

Planning solutions – Call for Ideas
Planning must play a key role in addressing climate change, supporting increased renewable
energy generation and the move to low-carbon heat. We welcome the recognition of this in Scottish
Government’s 2019-20 Programme for Government and look forward to NPF4 providing a planning
system which enables the achievement of Scotland’s world-leading climate change ambitions.
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The critical factors for emission reductions over which the planning system should have influence
are:
IDEA 1 - matching transport, power and building energy needs with renewable energy supply.
This requires a clear spatial framework to agree and prioritise the competing demands on our
land and marine areas to meet socially agreed outcomes.
IDEA 2 – ‘zero carbon landscapes’ to meet emission targets, Scotland will have to create
landscapes which sequester (draw down) carbon dioxide. Maximising this potential requires
regional-scale planning to ensure our land meets social, economic and environmental goals.
Perhaps most importantly, with these rapid social changes, we have the chance to capture wider
social and economic goals of wellbeing for citizens, from cleaner air (from electric vehicles) to more
resilient – and liveable - buildings and settlements.
Cost effective, zero carbon, smart local energy systems will:
IDEA 3 - require a combination of different solutions across Scotland
IDEA 4 - take account of existing infrastructure, resources, homes, buildings, industry and low
carbon vehicle charging resulting in a significant opportunity to achieve net zero whilst driving
clean growth
IDEA 5 - improve the quality and energy performance of both new and existing housing,
delivering warm and comfortable homes and tackling fuel poverty.
IDEA 6 - NPF4 should provide direction as to how LDPs can support the delivery of Local
Heat and Energy Efficiency Strategies (LHEES) in planning for energy use and heat supply
IDEA 7 - an NPF4 that clearly states that LHEES district heat zones and the new build areas
flagged within them, as well as potential sources of heat, should be integrated into Local
Development Plans
IDEA 8 - inclusion of policies relating to new renewable heat technologies including water
source heat pumps
Scotland has made good progress through initiatives such as LHEES. However, taking a data driven
and whole system approach to Local Area Energy Planning (LAEP) will provide a mechanism for
consensus building and decision-making. This will result in local energy system designs that deliver
net zero and respond to the climate challenge whist supporting the price controls, business planning
and future investment of network operators.
Energy Systems Catapult has developed and delivered pioneering Local Area Energy Plans (LAEPs).
Ofgem has recognised their potential to guide decision-making towards net zero. This is recognised in
Ofgem’s latest Price Control Business Plan Guidance for network operators. Referring to the potential
role of LAEPs to inform future network investment, “we [Ofgem] are interested in the potential offered
by LAEP to provide improved data on and assessment of possible heat decarbonisation options, and
provide a structured framework for engagement and investment planning decisions within a wider
context of planning for net zero energy systems and network infrastructure.”
There are various reasons why local authorities should play a leading role in the development of a
LAEP for their area. This includes their ability to deliver long term commitments through
responsibilities for infrastructure such as housing, waste, environment, transport, economic and social
regeneration. Perhaps most importantly, are their statutory duties for planning and development.
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Placing ‘whole energy systems’ thinking at the heart of local energy plans within a national framework
for Scotland will be a valuable building block to support a net zero future for Scotland and the UK.
Local Area Energy Planning should be a component of integrated infrastructure planning.
This then is a climate change challenge for National Planning Framework 4.

Summary
Short term (next 10 years): Scotland will develop regional land use plans which explicitly
capture, mediate and resolve the competing land uses to support net carbon sinks from land
use, local energy generation needs for buildings and transport, and wider social and economic
goals. Creating the evidence alongside a coherent set of Local Area Energy Plans (LAEPs)
will provide the foundation from which investment in net zero energy systems for Scotland will
be delivered with confidence and at scale before 2050.
Medium term (10 to 20 years): reconciling LAEPs to a national level will ensure coherence.
This will result in all planning considerations, infrastructure (e.g. transport and EV charging)
and future development utilising local area energy planning as statutory decision-making
guidance.
Long term (20 to 30 years) – Scotland aims to be net zero by 2045. We embed citizen
wellbeing (clean air, green space, access to amenities, local economic opportunities) at the
heart of the planning system. The planning system continues to constantly evolve to meet
emerging needs, as society transforms over the coming 30 years. The wellbeing of Scotland’s
citizens should improve.
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1

Introduction

1.1

Introduction

1.1.1

Scottish Government is currently refreshing the National Planning Framework to produce
National Planning Framework 4 (NPF4). The NPF4 is a long-term spatial plan to 2050 which
will set out where development and infrastructure is needed to support sustainable and
inclusive growth. The Programme for Government notes that NPF4 will explore planning
options that radically accelerate the reduction of carbon emissions.

1.1.2

Collaboration is key to prepare NPF4. Scottish Government is keen to bring together views
and ideas from a wide range of sectors and to explore the priorities Scotland’s fourth National
Planning Framework (NPF4) should address.

1.1.3

This report has been prepared on behalf of Bandeath Holdings Ltd (BHL) by Stefano Smith
Planning (SSP) in response to the Scottish Government’s NPF4 Call for Ideas. It sets out
BHL’s thoughts on Scotland 2050 and specifically addresses one of the 5 key prompts
prepared by Scottish Government, namely:
What development will we need to address climate change?

1.1.4

1.2

In addressing this climate change issue, we will consider:
•

how to achieve net zero emissions by 2045;

•

greenhouse gas emission reductions with a particular focus on the
decarbonisation of heat;

•

making more resilient places;

•

climate opportunity; and

•

just transition.

Background
The Climate Challenge: a view from 2050

1.2.1

It is vital that stakeholders and experts are consulted to inform the debate about how we as an
industry, along with government and other stakeholders can shape a better energy future that
is decarbonised, secure and affordable. One thing is clear, as the energy system and
market evolves over the coming decades, particularly as we transition to a post-COVID-19
world, we will continue to see growth and change.

1.2.2

The next few decades are expected to be among the most transformative the energy sector
has ever seen, and the energy industry is at the forefront of this process; investing billions to
ensure the system is fit for the future. This report seeks to set out the possibilities for the
future energy system in Scotland, with a particular focus on the decarbonisation of heat.

1.2.3

By 2050 we envisage a world with a much more diverse range of heating sources, with
significantly lower emissions, and where all new vehicles are electric and/or hydrogen
powered. Achieving this vision will not be easy and industry is clear that achieving the same
success in heat and transport as power generation will require strong leadership from
Government, a stable policy framework and for system planners and regulators to take a
‘whole systems approach’.
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1.2.4

The energy industry will have installed a smart meter in every home and business. This will
open up new opportunities to manage the energy system in a smarter, more efficient way
which will help keep energy bills down. It will also allow households and businesses to play a
more active role in their energy management, combined with half hourly settlement, distributed
energy and the uptake of electric vehicles could revolutionise how energy is produced and
used.

1.2.5

The progress that has already been made is astounding; emissions from energy supply have
been cut by 57% since 1990, and low carbon energy generation went from making up only
19% of total power production in 2008 to a record 53% between April and June 2017. A mark
of this progress is that in April 2017 we had the first day since the industrial revolution with no
coal fired power generation on the system.

1.2.6

The changing system and the decarbonisation imperative will create new roles, interactions
and dependencies, bringing with them new opportunities but also creating a number of
challenges to overcome. Although significant progress has been made in generation, this
report highlights the significant challenges to continue to cut emissions from the power sector,
and the heat and transport sectors.

1.2.7

Affordability will of course continue to be a priority beyond 2050 and the most effective way to
sustainably reduce energy bills remains through energy efficiency improvements. Evidence
from the Committee on Climate Change showed how significant bill savings have already
been achieved thanks to energy efficiency and it will be important to build on this success into
the future system. A national energy efficiency programme should be a key Government
priority to help the most vulnerable in society manage their energy usage and keep their bills
down.

1.2.8

This report outlines an energy system that can help Scotland transition to a resilient, forwardlooking, low-carbon economy by 2050. The importance of whole system thinking, and the
need for urban, transport and digital systems to be compatible with and complement the
energy system will be critical. A plural energy system will need:

1.2.9

•

To ensure diversity and market competition;

•

To avoid abandoning the inherent value of existing infrastructure; and

•

To use best technology for particular applications.

The energy system of 2050 will be more decentralised, disaggregated and multi-vector. There
will not be one solution, but many. This will make flexibility (in system architecture, system
operation and the regulatory framework) essential to achieving the Scottish Government’s
objectives of decarbonisation, security and affordability. NPF4 needs to be responsive to this
climate change and challenge.

Bandeath’s Unique Green Vision
1.2.10 Bandeath Holdings Ltd (BHL) is a company that is deeply committed to a low-carbon green
future. BHL has a Management Team that is widely experienced in the procurement and
construction of Green Energy Projects and a Technical Team comprising a full range of
experienced well-qualified professionals and specialists.
1.2.11 BHL’s unique vision for Bandeath, in collaboration with Stirling Council, provides an
opportunity for Stirling and the region to become one of the greenest areas in Scotland. BHL
see their local area proposals at Bandeath as being a critical part of Stirling Council’s strategy
in driving the transition to a more democratic and decentralised low carbon economy. The
proposals at Bandeath will have an important role to play in facilitating the roll-out of lowcarbon heat by increasing usage of heat networks, which enable harnessing renewable
sources of heat in rivers.
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1.2.12 BHL is currently progressing a detailed planning application for a low carbon, net zero,
‘independent food miles’ development in Stirling. The proposed development comprises a
river source heat pump installation, including pump house and pipe mains, erection of
glasshouses and ancillary buildings, construction of rainwater reservoir, accesses, hard
standings and parking, and upgrade of existing access road (Ref.No.19/01002/FUL) (‘the
Application’) on land at the Bandeath Industrial Estate, Throsk near Stirling (‘the Application
Site’). The application follows extensive pre-application discussions over a period of several
years with the Council.
1.2.13 The proposed development is aligned with the development plan, namely the adopted Stirling
Local Development Plan 2018, particularly in terms of the Council’s overarching policies with
regard climate change adaptation and mitigation and managing and utilising resources. The
proposed district heating element of the proposed development ties in with the vision of the
adopted Stirling LDP and other relevant key policies, including placemaking, site planning,
greenhouse gas reduction, other renewables and low carbon energy developments in that it:
•

is energy efficient, low carbon infrastructure;

•

is connecting both existing and future developments with low carbon and renewable
heat;

•

will reduce greenhouse gas and carbon emissions associated with heat in the local
area;

•

will bring energy resilience and security of supply, as well as reduced energy costs
bringing a net economic benefit to the area and potential for regeneration; and

•

makes efficient use of existing and new infrastructure, and so supports sustainable
economic growth as well as sustainable development.

1.2.14 BHL is a prospective Innovation Partner supporting SP Energy Network (SPEN) Future
Network’s two strategic innovation project focus areas – Heat and Whole Network (Electrical)
– using the innovative Bandeath project proposals to explore the electrification of heat which
covers a range of heating solutions, and utilising the benefits of low carbon technologies to
ensure a cost effective and reliable supply. The Bandeath proposals potentially provide expert
support on an innovative technology in the Heat and Whole Network (Electricity) focus areas,
as well as address issues associated with the move to a low carbon economy and deliver
wider environmental and/or cost benefits.
1.2.15 The Scottish Government has proposed a mandatory requirement on local authorities to
produce a Local Heat and Energy Efficiency Strategy (LHEES) to zone areas most suitable
for heat networks in existing buildings and land for development. BHL’s proposals at Bandeath
Industrial Estate is a critical component of Stirling Council’s LHEES district heat zone. It will be
vital that NPF4 clearly states that LHEES district heat zones and the new-build areas flagged
within them, as well as potential sources of heat, should be integrated into Local Development
Plans.
1.2.16 The opinions expressed are that of Bandeath Holdings Ltd and we hope that they will
stimulate debate and discussion to inform and shape the emerging NPF4. See Appendix 1 for
completed Respondent Forms for NPF4 Call for Ideas and National Development Proposal.
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1.3

Scope of Submission

1.3.1

Scottish Government want ideas for what Scotland will be like in 2050 and the changes we
need to get us there. They are particularly interested to hear thoughts on the following issues:
1. What development will we need to address climate change?
2. How can planning best support our quality of life, health and well-being in the
future?
3. What does planning need to do to enable development & investment in our
economy to benefit everyone?
4. How can planning improve, protect and strengthen the special character of our
places?
5. What infrastructure do we need to plan to realise our long-term aspirations?

1.3.2

This Call for Ideas focuses on issue (1) climate change. We consider the following matters:
a) What we will need to do to reach the target of net zero emissions by 2045.
b) The opportunities that this could provide to support jobs and the economy.
c) How places can be made more resilient to the long-term impacts of climate change.

1.3.3

We also consider the potential of Bandeath, Stirling and its surrounding region as a potential
‘district heat/net zero/low carbon cluster’ National Development that will be needed to
address climate change and greenhouse gas emission reductions, with a particular focus on
the decarbonisation of heat. This is supported by an indicative spatial plan to consider the
extent of this prospective National Development.

1.3.4

In addition, we consider what climate change-friendly places might look like in the future to
2050 in the form of a postcard written as if it were now 2050. We outline the energy transition
that has occurred over the previous 30 years and the decisions from 2020 onwards that made
this possible.

1.4

Structure

1.4.1

This NPF4 Call for Ideas Report is structured as follows:
Section 1 – Introduction
Section 2 – The Climate Challenge: a view from 2050
Section 3 – Bandeath Proposal – a Unique Green Vision
Section 4 – Policy and Spatial Issues
Section 5 – Prospective National Development
Section 6 – Conclusion and Recommendations
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2

The Climate Challenge – a view from 2050

2.1

Introduction

2.1.1

This section considers what will the future energy market look like in 2050; a vision of the
future Scottish energy system set in 2050. It outlines a conceivable energy system that is
helping Scotland transition to a resilient, forward-looking, low carbon economy. It has been
written as if it were now 2050, summarising the energy transition that has occurred over the
previous 30 years and the decisions from 2020 onwards that made this possible.

2.1.2

It illustrates the combination of major energy solutions required to bring Scotland on track to
meet its 2045 net zero targets. It shows the importance of whole system thinking and the need
for urban, transport and digital systems to be compatible with and complement the energy
system. It also shows a plural energy system that will:
•

Ensure diversity and market competition

•

Avoid abandoning the inherent value of existing infrastructure

•

Use the best technology for particular applications.

2.1.3

We focus particularly on the decarbonisation of heat energy and the utilisation of heat pumps
(e.g. river source), electricity, decentralised energy and microgrids, transmission, transport,
hydrogen production and smart homes.

2.1.4

The energy system of 2050 will be more decentralised, disaggregated and multi- vector. There
will not be one solution, but many. This will make flexibility (in system architecture, system
operation and the regulatory framework) essential to achieving the Government’s three
objectives of decarbonisation, security and affordability. At the same time, key decisions are
required: some solutions will be deployed on a larger scale than others and will require
coordination, certainty and support.

2.2

Whole Systems Approach
Electricity

2.2.1

Low-carbon and local, those are now the key words for electricity, with many people no longer
relying on the grid.

2.2.2

Most of the generation mix is now low carbon, with different technologies linked to the grid
and decentralised solutions providing power to consumers locally. Offshore wind continues to
grow rapidly. While combined cycle gas turbines (CCGTs) are still on the grid, they are mostly
used to provide flexibility and to balance the system.

2.2.3

Another issue that was not as significant as expected was the intermittent nature of renewable
energy. There continues to be intermittent solar and wind generating capacity on the system.
Intermittency has largely been overcome by different types of storage:
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•

At the point of generation to enable dispatchable power to be matched to times of
demand;

•

On the grid to enable improved network stability; and

•

In homes and businesses to shift times of demand and enable consumers to benefit
from lower real-time tariffs.
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2.2.4

There is also the intermittency of demand as it magnifies the issue of balancing these
conflicting influences. At Bandeath we had to introduce a “demand” to enable us to stimulate
the early phases.

Decentralised energy and microgrids
2.2.5

Scotland is becoming a nation of energy producers. The electricity system became
increasingly decentralised. Now small-scale generation at the distribution level and behind the
meter provides close to half the country’s generation capacity.

2.2.6

Demand-side response and batteries are widespread in commercial and residential property
and have shifted the load profile of demand and generation. Industrial parks, universities,
airports and new towns have developed microgrids reducing the load on the national grid –
though they still retain a connection to distribution grid.

2.2.7

Special deregulated enterprise zones for large scale commercial trials promoted innovation
that enabled the move to a distributed system operator (DSO), and by a review of network
charging, which also covered aspects of the new heat infrastructure.

Transmission
2.2.8

In the age of distributed generation, local networks are more important than ever – although
large-scale transmission still has a smaller but vital role to play.

2.2.9

Distribution networks are managing their own systems, becoming Distribution System
Operators (DSOs). Consequently, investment in reinforcing the network has shifted to
integrated distributed solutions. The distribution network has had to be reinforced due to the
adoption of electric vehicles (EVs) and heat pumps.

2.2.10 The need for substantial transmission reinforcement across all networks has been limited by
large scale deployment of batteries and the emergence of distributed solutions such as
microgrids.
2.2.11 However, offshore wind and other large-scale investment meant there was still a strong
requirement to maintain and invest in the transmission grid. Much of this reinforcement was
achieved through smart solutions and system management, but some physical reinforcement
was still required.

Heat
2.2.12 The heat sector is in the midst of a transformation with heat, cooling and energy production
combined efficiently at a local level. The sector has become fragmented, with heat networks in
the dense inner cities, electrification in the rural areas and hydrogen replacing natural gas in
the suburbs.
2.2.13 The heat sector is well on its way from one based primarily on natural gas (methane) to a
multi-sourced system varying by location and type of building or customer. Fossil derived
natural gas has also been displaced or supplemented by green gases such as bio-methane
and bio-synthetic natural gas.
2.2.14 In high-density urban areas, district heating is widely used – mostly for new residential
developments and public buildings such as schools and hospitals. Natural gas or hydrogen
provides the base load for these systems. In rural and some suburban areas there are electric
heating systems with river/ground/air source heat pumps, as well as space heating. Electric
boilers provide hot water and cooking is all-electric.
2.2.15 Cooling is also important, particularly in urban office blocks, retail and data centres. During
summer months, the heat pumps that have been installed are switched to provide cooling.
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Industries and buildings with a high demand for cooling have been recruited as providers of
waste heat for local district heating projects.

Transport
2.2.16 Transport has been transformed, with personal ownership of vehicles dying out and public
transport, using autonomous electric/hydrogen vehicles, now the way the majority of people
choose to travel.
2.2.17 A large proportion of pure internal combustion engine vehicles have been replaced. All new
vehicles are now either electric, plug-in hybrid or hydrogen-powered.
2.2.18 Smaller, purely electric personal vehicles and taxis are used in towns and cities for local
travel. Mostly charged at home overnight, they are sometimes topped up at the numerous fast
charging points.
2.2.19 A number of journeys, particularly within towns and cities, are by autonomous electric vehicle.
Rather than owning these vehicles, consumers pay transport-as-a-service (TaaS) companies
for their journeys. As a result, the number of vehicles on Scotland’s roads has declined
significantly, particularly in towns and cities.
2.2.20 Larger vehicles such as buses and lorries – as well as consumers who make regular longdistance journeys (such as those in more rural areas) – use plug-in hybrid or hydrogen power.
Hydrogen is available at a number of filling stations alongside petrol and diesel, which are
used less and less each year.
2.2.21 In regions where a hydrogen network has developed, buses have also switched to hydrogen.
Other areas use electric and petrol hybrid buses. The rail network, including trams, is fully
electrified – other than a few hydrogen trains.

Hydrogen Production
2.2.22 Hydrogen production has a become a major industry and an important part of the energy
system.
2.2.23 The majority of hydrogen is produced from methane, using steam methane reformers (SMRs)
built along the coast. Newly constructed pipelines take waste CO2 from the SMRs and store it
in carbon capture facilities, such as former oil and natural gas extraction sites in the North
Sea. Funding previously allocated for North Sea decommissioning was instead used to
stimulate investment in these storage facilities.
2.2.24 The gas transmission network has seen significant levels of investment too, as it has had to
adapt to the transition to hydrogen while continuing to supply methane. A hydrogen
transmission network is procured, built and implemented.
2.2.25 Some hydrogen is also produced from water by electrolysis using low-cost renewable
electricity. This approach is expected to play an increasingly important role in the future.
2.2.26 Hydrogen is produced in locations where there are constraints on the network capacity. For
example, large onshore wind farms in Scotland and remote offshore wind farms are used to
produce hydrogen when there is excess capacity, taking advantage of the low marginal cost of
energy of renewable sources.
2.2.27 The hydrogen produced is fed into the gas network or transported as liquid hydrogen. There is
a growing international market in hydrogen produced from renewables, with shipping and
liquefaction facilities under construction.
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2.2.28 Hydrogen storage in quantity has previously been a challenge, but Bandeath now offers the
possibility of safe storage on a site already “explosion friendly”.

Smart Homes
2.2.29 On average homes are much smarter with their energy, newer homes are virtually energy
neutral, but the majority of housing stock is old and still energy hungry.
2.2.30 Homes and the appliances within them are much smarter in 2050 thanks to smart meters,
small- scale batteries and smart devices connected to the internet. This has reduced power
consumption, particularly at peak times, and enabled consumers to participate in demand-side
management. Individual customers can provide balancing and ancillary services via virtual
power plants and aggregators.
2.2.31 There are more energy retailers, with local energy co-operatives and municipal suppliers
providing a large proportion of energy, particularly for those customers connected to
microgrids. This results in a wider variety of products including time-of-use and peer-to-peer
tariffs (via blockchain technology).
2.2.32 There is a greater variety of heating solutions: hydrogen (where the network is available),
district heating (mostly in urban areas) and electric heating via community heat pumps (largely
in rural areas).
2.2.33 New properties are energy neutral. At times they export energy back to the grid (for example
from PV generation during the day when sun is shining). At other times they import energy
from the grid. Some properties have energy storage allowing them to be self-sufficient in
energy throughout the year.
2.2.34 However, with the majority of properties 30 or more years old, an energy-efficiency retrofit
programme has been integrated with the deployment of smart appliances and smart systems
to homes. These older properties are still largely net consumers of energy, particularly for
heating, even with some behind-the-meter generation installed.

2.3

Added Value

2.3.1

The success of transitioning Scotland’s energy market has helped deliver a secure and
forward-looking industrial strategy for years to come. The transition has enabled technology
and digital developments whilst considering application and deployment, as well as training,
up-skilling and future proofing jobs.

2.3.2

It has also been internationally recognised that Scotland has set the bar high for energy
development, and is an advanced nation delivering against the United Nation’s Sustainable
Development Goals.

2.4

Postcard from 2050

2.4.1

BHL has considered what will a zero carbon and climate-resilient Scotland look like towards
2050 compared with today, and the things they would like to see happen in terms of Climate
Change, by ‘sending a postcard’ that describes Scotland 2050. See Appendix 2.

2.4.2

The postcard describes why BHL want these things to happen and is addressed to those who
BHL think are best placed to help to deliver this.

2.4.3

BHL consider that the key themes that are emerging which may help in shaping NPF4 and
SPP include the following:
•
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Major sources of greenhouse gas emissions today are transport, buildings (from
heating), and agriculture and land use. Each of these sectors will undergo
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fundamental transformation over the coming years, in part driven by emission
reduction targets, and in part by wider changes in social and economic practices
occurring in Scotland and elsewhere;
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•

Some of these emission reductions will be driven by new technology and markets,
for example the rapid growth of affordable electric vehicles in the coming decade,
replacing diesel and petrol cars and vans, underpinned by increasingly cheap, smart
local electricity generation – from sources such as wind and solar coupled with battery
and data technologies – as well as hydrogen fuel cell production to support hydrogen
vehicles;

•

Some will be led by a wider social rationale, such as delivering affordable warmth in
buildings, requiring massive building retrofit to zero emission standards, coupled with
a move from natural gas to heat supplied by heat pumps (e.g. river source, ground
source etc.) and perhaps hydrogen;

•

Some emission reductions will happen through choices we make about future
funding support for different patterns of land use;

•

Over the same time, the changing climate will also moderate certain social and
economic practices. For example, we are likely to see different land use patterns and
types of vegetation in Scotland, as we aim to become more resilient to changing
rainfall patterns and increasing warmth in addition to delivering net zero carbon
landscapes;

•

In each case, the emission reduction and climate resilience outcome will be heavily
influenced by patterns of settlement and mobility, and the competing spatial
demands for energy, food, fuel and fibre production, green space, social amenity and
urban development, over which planning policy and practice plays a key role;

•

What will be required to meet these competing spatial demands will be very different
in the highly urbanised central belt compared with more highly dispersed communities
of the Borders or Highlands and Islands;

•

The decarbonisation of heat over the next two decades will be one of the greatest
challenges in hitting Scotland’s net-zero target;

•

The planning system will have an important role to play in facilitating the roll-out of
low-carbon heat by increasing usage of heat networks, which enable harnessing
renewable sources of heat in rivers, sewers and the ground. Planning policy is vital
given heat networks’ spatial characteristics– they must be built in dense areas and
across multiple developments. Development planning in combination with planning
obligations and conditions has proven to be successful in enabling rapid deployment
of heat networks in London;

•

The Scottish Government has proposed a mandatory requirement on local authorities
to produce a Local Heat and Energy Efficiency Strategy (LHEES) to zone areas
most suitable for heat networks in existing buildings and land for development. It will
be vital that NPF4 clearly states that LHEES district heat zones and the new-build
areas flagged within them, as well as potential sources of heat, should be integrated
into Local Development Plans; and

•

Where appropriate, suitable developments within these zones should be directed to
use heat networks through planning obligations and conditions. Scottish local
authorities will need direction through NPF4 to achieve this.
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3

Bandeath Proposal – a Unique Green Vision

3.1

Introduction

3.1.1

This section outlines BHL’s proposals at Bandeath Industrial Estate, Throsk, Stirling. It
outlines the unique green vision and how the proposals align with Stirling Council’s strategy in
driving the transition to a more democratic and decentralised low carbon economy. The
proposals at Bandeath is a critical part of the jigsaw in facilitating the roll-out of low-carbon
heat by increasing usage of heat networks, which enable harnessing renewable sources of
heat in rivers.

3.2

Site Location

3.2.1

BHL owns approximately 80 acres of land zoned for employment use on the Bandeath
Industrial Estate in the eastern village of Throsk, Stirling. See Figure 1 Site Location and
Figure 2 Aerial Photograph.
Figure 1 Site Location
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3.4.2

More than half of the energy consumed in Scotland is in the form of heat. As a society, we
take warm homes and workplaces and constant hot water for granted, but if we are to have
any chance of meeting our stretching climate change targets, we urgently need to re-think our
relationship with heat and the way it is generated, transported and used. District heating
schemes like this proposed at Bandeath cut the damaging carbon emissions which come
from gas boilers, as well as improving local air quality and making a positive contribution to
fuel poverty - a key consideration in urban and rural areas.

3.4.3

The proposed hi-tec glasshouses at Bandeath will also respond to the ‘independent food
miles’ agenda. Low food miles are considered part of sustainable development, and an
important part of food security. As with all areas of development, food has been approached
with an integrative approach. Urban areas have looked to incorporate food systems into their
fabric, reducing food miles further. Renewable energy systems and technologies have been
used within the food network to maximise potential, and there has been integration of upskilling, training, local innovation and supply chain improvements. Design thinking also led to
the creation of ‘flexible environments’ focussed around a network of hubs that could be
reformed to respond to need. These can be altered to provide extra resilience within the food
system and operate at a range of scales.

3.4.4

In addition to Energy Security purified green oxygen is also good for Medical Security (as in
current COVID-19 pandemic) and for Industrial Science and Manufacturing. Therefore, the
Bandeath concept embraces a number of key principles of National Security (non-defence),
Food Security (home grown, independent fruit and vegetables), Energy Security and Medical
Security.
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4

Policy & Spatial Issues

4.1

Introduction

4.1.1

At present NPF3 and Scottish Planning Policy (SPP) set national policy on Scottish planning
matters. Once adopted, NPF4 will incorporate SPPO and will (along with Local Development
Plans) form part of the Development Pan. This will have a bearing on planning decisionmaking. NPF4 will provide the spatial and policy context to help support a plan-led system that
provides certainty and stimulates confidence.

4.1.2

This section considers National Planning Framework 4 (NPF4) policy considerations in terms
of delivering heat. The proposed key objectives of NPF4 is to maximise the contribution of
renewable heat generation and systems to deliver renewable heat (such as district heating,
electrical network upgrades) and reducing the cost of delivering this transition (such as
supporting heat and electrical storage systems) to meeting our net zero targets in a
sustainable way.

4.1.3

Firstly, we consider the relevant heat policies in Scottish Planning Policy (2014), which is to be
integrated within the new NPF4. Secondly, we consider the changing policy context since
2014. Thirdly, we consider a range of policy issues, such as, is the existing policy approach fit
for purpose, and if not, what aspects need to change? Finally, we consider the spatial
implications in terms of delivering heat.

4.2

Scottish Planning Policy (2014)

4.2.1

The relevant heat policies in Scottish Planning Policy 2014 (SPP) are contained in paragraphs
154 to 159 and 169.
Paragraph 154 requires that, ‘…planning [to] support the transformational change to a low
carbon economy, consistent with targets including 30% of demand from renewable sources by
2020, 11% of heat demand from renewable sources by 2020 and the equivalent of 100% of
electricity demand from renewable sources by 2020. Planning should also support the
development of heat networks, guide development to appropriate locations and advise on the
issues to be taken into account when proposals are assessed. Planning should help to reduce
emissions and energy use in new buildings and from new infrastructure by enabling
development that contributes to energy efficiency, heat recovery, efficient energy supply and
storage, heat from renewable sources, and from non-renewable sources where emissions can
be significantly reduced.’
Paragraph155 states that, ‘Development plans should seek to ensure an area’s full potential
for electricity and heat from renewable sources is achieved, in line with national climate
change targets, giving due regard to relevant environmental, community and cumulative
impact considerations.’
Paragraph156 states that, ‘Strategic development plans should support national priorities for
the construction or improvement of strategic energy infrastructure, including generation,
storage, transmission and distribution networks. They should address cross-boundary issues,
promoting an approach to electricity and heat that supports the transition to a low carbon
economy.’
Paragraph 157 states that, ‘Local development plans should support new build developments,
infrastructure or retrofit projects which deliver energy efficiency and the recovery of energy
that would otherwise be wasted both in the specific development and surrounding area. They
should set out the factors to be taken into account in considering proposals for energy
developments. These will depend on the scale of the proposal and its relationship to the
surrounding area and are likely to include the considerations set out at paragraph 169.’
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Paragraph158 states that, ‘Local development plans should use heat mapping to identify the
potential for co- locating developments with a high heat demand with sources of heat supply.
Heat supply sources include harvestable woodlands, sawmills producing biomass, biogas
production sites and developments producing unused excess heat, as well as geothermal
systems, heat recoverable from mine waters, aquifers, other bodies of water and heat storage
systems. Heat demand sites for particular consideration include high density developments,
communities off the gas grid, fuel poor areas and anchor developments such as hospitals,
schools, leisure centres and heat intensive industry.’
Paragraph 159 states that, ‘Local development plans should support the development of heat
networks in as many locations as possible, even where they are initially reliant on carbonbased fuels if there is potential to convert them to run on renewable or low carbon sources of
heat in the future. Local development plans should identify where heat networks, heat storage
and energy centres exist or would be appropriate and include policies to support their
implementation. Policies should support safeguarding of pipe runs within developments for
later connection and pipework to the curtilage of development. Policies should also give
consideration to the provision of energy centres within new development. Where a district
network exists, or is planned, or in areas identified as appropriate for district heating, policies
may include a requirement for new development to include infrastructure for connection,
providing the option to use heat from the network.’
Paragraph 169 relates to development management matters and states that, ‘Proposals for
energy infrastructure developments should always take account of spatial frameworks for wind
farms and heat maps where these are relevant. Considerations will vary relative to the scale of
the proposal and area characteristics…’.

4.3

Changed Policy Context Since 2014?

4.3.1

The Climate Change (Emissions Reduction Targets) (Scotland) Act. 2019 commits Scotland to
becoming a net-zero society by 2045 in line with the advice of the UK Committee on Climate
Change. This includes a new target to reduce greenhouse gas emissions by 75% by 2030. A
Citizens’ Assembly on Climate Change will explore recommendations on how this can be
achieved.

4.3.2

The Scottish Government has committed to updating the Climate Change Plan within 6
months of the Climate Change Bill receiving Royal Assent (30 October 2019).

4.3.3

In 2019 the Scottish Government set out a vision to 2030 for Scotland’s electricity and gas
networks, supporting an inclusive transition to a decarbonised energy system; a whole system
approach across heat, transport and electricity; and smarter local energy models. New
transmission infrastructure will be required, including links to meet the needs of the islands,
within Scotland and with the rest of the UK. Improved distribution, including through
innovation, demand management, builds resilience and ensures supplies will be required.

4.3.4

In 2017 the Scottish Energy Strategy was published, based on three principles of: a whole
system view; an inclusive energy transition; and a smarter local energy model. Priorities
include energy efficiency, system security, innovative local energy systems, and renewable
and low carbon solutions. A more co-ordinated approach to planning and meeting distinct local
energy needs is supported, to create a flexible approach to transformation of the energy
system. It sets out a commitment to a land use planning approach which continues to support
development while protecting our landscapes. Reference is also made to expanding permitted
development rights for certain renewable energy installations. The Strategy refers to the
review of NPF and the opportunities to collaborate on a revised set of national policies in line
with the goals of the energy strategy and climate change plan.

4.3.5

The Planning (Scotland) Act allows Scottish Ministers to direct planning authorities to provide
information on systems for the supply of energy in particular land available for the
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7

How far should the policy go in
supporting renewable heat, and what
can be addressed in guidance?

See NPF4 Call for Ideas Report

4.5

Spatial Considerations of Delivering Heat

4.5.1

Appendix 3 includes a map of Scotland which outlines BHL’s ideas around the theme of
climate change (specifically district heat) creating a spatial vision for Scotland 2050 and
proposed National Development.
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6

Recommendations

6.1

Recommendations

6.1.1

In response to Scottish Government’s NPF4 call for ideas we outline below eight big ideas in
relation to climate change (delivering heat):
Call for Idea 1 – matching transport, power and building energy needs with renewable energy
supply. This requires a clear spatial framework to agree and prioritise the competing demands
on our land and marine areas to meet socially agreed outcomes.
Call for Idea 2 – ‘zero carbon landscapes’ to meet emission targets, Scotland will have to
create landscapes which sequester (draw down) carbon dioxide. Maximising this potential
requires regional-scale planning to ensure our land meets social, economic and environmental
goals.
Call for Idea 3 – require a combination of different solutions across Scotland
Call for Idea 4 - take account of existing infrastructure, resources, homes, buildings, industry
and low carbon vehicle charging resulting in a significant opportunity to achieve net zero whilst
driving clean growth
Call for Idea 5 - improve the quality and energy performance of both new and existing
housing, delivering warm and comfortable homes and tackling fuel poverty
Call for Idea 6 - NPF4 should provide direction as to how LDPs can support the delivery of
Local Heat and Energy Efficiency Strategies in planning for energy use and heat supply
Call for Idea 7 - an NPF4 that clearly states that LHEES district heat zones and the new build
areas flagged within them, as well as potential sources of heat, should be integrated into Local
Development Plans
Call for Idea 8 - inclusion of policies relating to new renewable heat technologies including
water source heat pumps

6.1.2
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The opinions expressed in this report are that of Bandeath Holdings Ltd. We hope that they
will stimulate debate and discussion to inform and shape the emerging NPF4.
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Appendices
Appendix 1

Completed Respondent Forms (separately attached)

Appendix 2

Postcard from 2050 – Climate Change (separately attached)

Appendix 3

NPF4 Spatial Plan (Climate Change: District Heat) and Proposed National
Development (separately attached)
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