Recommendations for an
Exemplary Sustainable Housing
Development
Using the One Planet Living Principles® as a framework

All artwork belongs to Bioregional

Introduction
This document outlines recommendations for an exemplary sustainable housing
development for the East of Otley development site. It has been informed by best industry
practice and academic literature.
It is important to note that any future development should be created alongside the
community of Otley, where mutually beneficial outcomes can be realised between people’s
quality of life and their built environment. The more the community is involved with
development of the neighbourhood, the more the place will have local relevance and be
supported by the community. A large part of creating a sustainable future is moving towards
self-reliant and self-sufficient communities where all the needs of the neighbourhood can
be met locally.
Although this recommendations document is split into headings under the One Planet Living
Principles for clarity, it is noted that many, if not all suggestions are connected to one
another, having many co-benefits for sustainability. Some key examples demonstrating this
interconnected nature of sustainable solutions are included in the second part of this
document.

PART A: A vision for the East of Otley Development
One Planet Living Principles®
This visionary project has used the One Planet Living Principles,
created by Bioregional – find out more at
www.bioregional.com/oneplanetliving. The One Planet Living
principles are a framework that communicates sustainability to
a wide range of audiences. These principles are fully informed
by science and practical experience, based upon a vision where
everyone lives healthy and happy lives, within the physical
boundaries of the planet. Currently, if everyone in the world
lived the way the average person in western Europe does, we
would need three planets to sustain this way of living1.
By using the One Planet Living Framework early in the design
process, developers can ensure they play their part in creating
sustainable places.

The ‘Health and Happiness’ principle is probably the most interconnected to the other
principles and thus is reflected throughout the recommendations.

Creating a healthy neighbourhood
•
•
•

Local doctors and dentist provided to meet demands of new development
New development to have no negative impact on local air quality
Provision of a community hub building, to act as a central meeting area and to
provide any services that the community decide upon. Consultation to be
undertaken with new and existing residents with flexible design so the building is
suitable for a variety of uses

Comfort in the home
•
•
•

Follow Circadian Rhythm design principles such as day light exposure considerations 2
Home User Guide for operating Mechanical Ventilation Heat Recovery (MVHR)
system
Ensure homes are adaptable for the future, following the Lifetime Homes Design
guide3

Community Sports Hub
Community sports hubs widen access and participation in physical activity. Some existing
community hubs in the UK focus on traditional sports, while some offer a range of activities
other than just sports such as youth clubs. Every community sports hub is unique and the
exact details of how the hub will support the community should be decided in consultation
with Otley sports clubs and local residents.
Some characteristics that the hub could contain in its contribution to sustainability are:
•
•
•
•
•

Built with eco-friendly materials such as timber, built to PassivHaus standards 4
Direct pedestrian/cyclist route from the development to the hub, that passes under
the relief road
Play areas for children
Carefully designed Sustainable Urban Drainage System (SuDs) to protect the pitches
and surrounding areas
3G artificial pitch for multi-sports

Adapting to climate change
•
•

•

All buildings to be tested to future heat scenarios to ensure overheating does not
occur
Development of a heat wave plan if an extreme heating weather event occurs, which
includes a communications strategy to help residents modify behaviour and give
tailored help to vulnerable residents5
Provision of information to residents in how to keep house cool in the summer

Characteristics of a healthy home. Source: Green Building Council

Financial inclusivity
•
•

Achieving at least 35% affordable homes that are tenure blind
Designated plots for community land trust and self-build homes

Creating local jobs
•
•
•

Constructing modular prefabricated homes in a local factory
Local tradesmen used in on-site construction
Local construction apprenticeships, working with colleges and training providers to
develop courses in sustainable construction

Promoting local economy in the designated employment area
•
•

Independent, thriving local shops with local supply chains, promoting purchase of
fair-trade goods
Co-working business hub with office space and meeting/conference rooms

Homes can be pre-built in modules in a local off-site
factory. Source: Construction Enquirer

Eco Business/Co-working hub in Bicester. Source: Architype

Placemaking
“Placemaking is the process of creating quality places that people want to live, work, play,
and learn in” 6. It involves creating a sense of place and an area where communities can
connect and thrive through interaction. All of the suggestions below demonstrate how one
can create this sense of place.

Distinct neighbourhoods
Otley’s neighbourhood plan states their vision for the development is: ‘an unregimented
layout, featuring irregular neighbourhoods each with a distinct architectural character’.
Therefore, the development should be split into a number distinct ‘neighbourhoods’ or
character areas, allowing for a more small-scale and intimate sense of community to
develop. Each neighbourhood should offer differing levels of privacy to suit how intimate
one might want to live. Anchoring these character areas to the local context of Otley
through design can foster a sense of ownership and create a place which people value.

Fostering a sense of place and community
•
•

Housing stock organised into ‘housing clusters’ centered around a central green 7
Designated play facilities for children and teenagers

•
•
•
•
•
•

Connected green spine running throughout the development, connecting outdoor
parks and spaces
Formation of a Community Development Trust to manage community facilities and
open spaces
Culture strategy implemented for the development to reflect Otley’s local
characteristics
Community welcome booklet provided for each property with information on
community services and how to get involved
Primary school to develop their own One Planet Living action plan and engage with
community
Direct pedestrianised route to Chevin and Gallows Hill Nature Reserve with provision
of underpasses under the relief road (if needed), to provide study areas for children

Promoting local culture and art
•
•

Local art pieces displayed around the development
Involvement of primary school and wider community to create local exhibitions and
events

Houses clustered around a central green to encourage
interaction between residents. Source: AIA

Green spine running through the development, connecting parks
and meeting spaces. Source: Telegraph and Argus

Terraces in New Earswick, opening onto green spaces rather than an open road.
Source: Callum Reilly

Although the ‘Land and Nature’ principle can encompass a variety of measures, due to the
planning proposals creating a great loss of biodiversity, the topic of this section is focused
upon measures to improve biodiversity and contribute to achieving 10% net gain
requirements.

Designing around and for wildlife
•

•
•
•
•
•
•

Underpasses in the relief road to secure wildlife corridors, which act as connectors
between significant habitats. Field studies show ‘bat hopping points’ to be
ineffective and that provision of underpasses is the most effective method for
mitigating effects on bat populations8,9
Incorporation of bat boxes, bird boxes and fence cuts outs designed into landscape
Creation of wildflower-rich grasslands which act as a crucial habitat for pollinators
Sustainable Urban Drainage System (SuDs) to be designed to improve biodiversity on
site
Development shaped around existing green infrastructure, such as retaining hedges
and water features which splits development into parcels
Design and placement of the relief road to minimise destruction to the potential
Wharfedale Greenway10, which is dominated by established woodland habitat
Designing lighting using dark sky principles to minimise disturbance to wildlife11.
Artificial lighting at night can disrupt migratory paths and affect insect populations as
they are drawn to light in potentially dangerous places

Underpass design of roads to minimise effects to wildlife. Sources: EDF (left) Lincolnshire County
Council (right)

Interventions for providing wildlife
corridors for animals. Source: Seagomac
Wildlife (top), NHBC (bottom)

Useful
Targeted
Low light levels
Controlled
Colour

All light should have a clear purpose
Light should be directed only to where needed
Light should be no brighter than necessary
Light should be used only when it is useful
Use warmer colour lights where possible

5 dark sky principles to minimise disruption to wildlife. Source: Reproduced from International Dark-Sky Association

Remediation of Old Ings Tip
•

•
•

A ‘Miyawaki Forest’ could be planted in a section of Old Ings tip to boost biodiversity,
or at other locations within Otley. Miyawaki forests, also known as ‘tiny forests’ use
a planting method that increases the rate of growth12. They can be up to 18 times
more biodiverse than mature forests13. The shape of the forest can be designed and
planted by the community
Designated play areas
Development of a landscaping strategy for Old Ings Tip, with intensive consulation
with the community for the open space to be an inclusive, welcoming and attractive
area while promoting biodiversity and wildlife

Tiny forest in Witney. Source: Witney Town Council

Artistic design of a Miyawaki forest in Parsloes Park, Dagenham.
Source: SuGi

Achieving optimum water efficiency
•
•
•
•
•

Inclusion of greywater recycling scheme, or grey-water ready plumbing
Rainwater harvesting scheme
Installation of water meters in every house to allow residents to monitor their
behaviour and compare with the rest of the development
Designed to meet the previous Code for Sustainable Homes standard of 80L per
person, per day
Inclusion of water butts for each house

•

Use of water efficient products in buildings such as low flow taps and low volume
dishwashers. Websites such as the Bathroom Manufacturers Association and
Waterwise publish information on water efficient products

Mitigate flood risk
•

•

An exemplary Sustainable Urban Drainage System, to include but not limited to:
o Green roofs where possible
o Pervious surfaces
o Bioretention components such as rain gardens, designed into the streetscape
o Multiple swales designed into the green spine infrastructure
o Separate SuDs scheme for the relief road
o Planting of local varieties and species
Clear outlined response to flood risk assessment for the area, with detailed
mitigation measures

Example of a rainwater harvesting system. Source: GRAF

Example of a SuDs design with rainwater gardens that could be undertaken
for the spine road running through the development. Source: BibLus

Edible landscaping
•
•
•

Creation of edible hedgerows
Living walls to include herbs and salad plants
All above points to be included within an edible landscaping plan early in design
process to be integrated with wider landscape features

On-site community growing spaces
•
•

Roof allotments on the school and apartment complex
Work with local primary school to establish educational programmes around food
growing using roof allotments and a school garden

•
•
•
•
•
•

On-site orchard
Community composting facilities for allotments
Provision of mini allotment within each household
Discounted vegetable box scheme for residents, possibly run through a community
buying group
Integration of whole system features into community growing spaces, such as use of
rainwater for upkeep and location of gardens focused around community points
Provision of a ‘Community Garden’, with specific aspects of design decided in
consultation with the community. To include but not limited to:
o Allotments, including accessible beds
o Central meeting area
o Edible Food Forest
o Herb gardens

Example of high-density living, designed to maximise sunlight exposure, which can create opportunities for
food growing. Source: Bioregional

Example of a community garden layout for a neighbourhood in Canada. Source: Riley Park Garden

Using locally grown food on-site
•
•

Regeneration of glass greenhouses off East Busk Lane to provide locally grown
produce for the community and food outlets
Any food outlets on site to have a local supply chain of sustainable food

Promoting active travel within the development
•
•
•
•
•
•
•

Two-way cycle lane and separate pedestrian path along relief road
Provision of a community cycle hub for repairs and bike rental
Secure bike storage provided at community areas and within home plots
Primary non-motorised user network running through development for direct access
to school and community areas, incorporated with green infrastructure
High density areas close to employment area and bus links
No through-route for the development, access for buses and emergency vehicles
only
Incorporation of the Sustainable Accessibility and Mobility Framework (SAM)14 (full
list of interventions in Appendix A) into the design of the development such as:
o Substitute: Providing local amenities on-site relative to residents needs
o Shift: Providing direct and quickest active travel routes to local amenities and
shops
o Switch: Provision of electric vehicle charging points and electric car club

Example of what pedestrianised route could look like, incorporating green
infrastructure. Source: Tate + Co
The Sustainable Accessibility and Mobility Framework hierarchy. Source: Royal
Town Planning Institute

Sustainable streetscapes
The term streetscape is the collective appearance of all buildings, footpaths, gardens and
landscaping along a street. Streetscapes are crucial for creating a sense of place in a
neighbourhood and encouraging interaction between residents and their community. It is
closely tied with the concept of placemaking.
•
•
•

Front of houses, doors and windows designed into the street layout
Street furniture such as planters and benches
Use of home zones15 (shared street design) which encourages slow vehicle speeds
and contributes to creating a sense of place, where streets are designed for people
and not just traffic

Design of a street demonstrating the connection of houses to
outside space. Source: Stride Treglown

Shared street design promoting play and social interaction. Source: Natalie Collarte

Connections to the wider transport network
On the road to net-zero transport, new developments cannot be thought of in isolation, but
rather specific measures set out at the design stage to connect residents to the local town of
Otley alongside connections to regional travel routes.
•

•

Provision of active travel route of walking and cycling (segregated), fully signposted
to Otley town with traffic measures to ensure it is the quickest route from the
development into the centre
Reliable bus service to stop along main spine road running from early till late with
connections to Otley centre and Menston train station for onward travel to Leeds

•

Regeneration and connection of old disused railway to existing Wharfedale
Greenway, to act as an active mobility corridor, providing an underpass if it crosses
the relief road

Reducing car use
•
•
•
•
•

Car light development ~0.5 spaces per dwelling, with some areas car-free
Electric car club and car sharing scheme, with electric car charging points for cars
E-bikes and E-scooters for use around the development and into Otley town centre
Households designed to incorporate office space, with super-fast broadband to allow
for home working
Provision of co-working spaces in employment space

All materials for the site should be sourced from a 35-mile radius where possible, supporting
the local economy. Responsible sourcing starts with design, and sustainability criteria should
be used to compare materials. This responsible sourcing approach should be driven into the
tender process for suppliers by setting sustainability requirements.

Roads and Paths
•
•

Use of warm-mix asphalt for roads, particularly in relief road and main spine road to
decrease CO2 emissions associated with road building
Choice of pervious surface materials for pedestrianised network, connected to the
Sustainable Urban Drainage System.

Houses
•

•

Use of natural sustainable materials in construction such as timber frames and straw
bale or hemp for insulation. These biobased materials have a bonus of sequestering
carbon
Materials used to reflect the local character of Otley, such as local stone cladding

Timber and straw bale construction materials. Source:
InHabitat

Stone cladding used in the Elmsbrook Development,
Oxfordshire. Source: OxLEP

The new development should provide the means and opportunities for zero-waste living,
alongside minimising waste during construction.
Construction
• Construction of modules in local factory can help minimise waste as off-cuts can be
reused in the factory
• Materials and products procurement procedure based on the waste hierarchy, which
should be reusable, renewable or recyclable
• A whole lifecycle approach to waste with a detailed management plan to achieve
zero-waste to landfill for both on-site and off-site aspects of production
Operational
• Zero waste refill shop for residents
• Repair, reuse, recycle community hub, which can act dually as a social meeting place
to swap items
• All new houses to come with waste management training booklet, with exploration
of creating volunteer roles such as ‘Waste Champions’ to encourage zero waste
living for residents
• Integrated food waste and separate recycling bins provided in kitchens
• Recycling and reuse of all garden and food waste, providing an area for community
composting facilities and compost bins for gardens
• Waste management plans for all non-residential buildings
• Community fridge to minimise food waste

The Waste Hierarchy. Source: What Plastic

Community compost system illustration. Source: Institute for Local
Self-Reliance

Otley2030, with advice from a sustainability specialist and engineer set out their approach
for building the homes to achieve a zero or low carbon design, of which these
recommendations outline and build upon. The full briefing paper, which should be referred
to alongside these recommendations for more detail, can be found in the Appendix B of this
document.

Buildings
•

•
•
•
•
•
•
•
•
•
•
•

A ‘fabric first’ approach to all buildings, meeting optimum performance levels for
factors such as insulation and air tightness, achieving space heating demand of less
than 15kWh/m2/yr16. Modular prefabrication of houses in a factory can help achieve
this
Air source heat pump system to supply each home, with associated larger radiators
Mechanical Ventilation and Heat Recovery Systems (MVHR) to decrease space
heating energy demand and ensure good health for residents
Solar panels on every house, and design of roofs to be optimal for solar gain
Triple glazed windows
Dedicated energy centre on-site to power homes, most likely a Combined Heat and
Power (CHP) system that captures and utilises heat from power generation
Time of Use Energy Tariffs (TOUT) combined with hot water storage tanks
Installation of energy efficient white goods and lighting to decrease energy demand
Increased number of flats, terraced and semi-detached houses that provide
opportunities for energy savings
Smart energy technology to allow residents to track their usage and incorporate
energy saving measures
A monitoring system for annual energy use on-site, verified and reported on for the
first 5 years
Energy use to meet the best practice standards16:
a. For homes: Total Energy Use Intensity (EUI): equal to or less than
35kWh/m2/yr (GIA)
b. For non-domestic buildings: A minimum display energy certificate of B (40),
EUI or equal to or less than 65kWh/m2/yr (GIA) for the primary school

Diagram demonstrating just some features of a zero-carbon home at Springfield
Meadows, an exemplary development in Oxfordshire. Source: Ssassy Properties

Components of achieving a net-zero carbon home. Source: LETI

PART B: Demonstrating the Interconnected Nature of Solutions and Co-Benefits
It is important to highlight some examples of how each One Planet Living principle is
inherently connected to one another, as when developing solutions for the East of Otley
development, they should not be thought of in isolation. Realising these co-benefits plays a
vital role in accelerating the move to a sustainable future.

Diagram demonstrating the interconnected nature of solutions suggested for the exemplary housing development. Made using
OnePlanet.com

Examples of Co-benefits
Below are examples of three actions that have benefits for multiple One Planet Living
principles. Although these tables show how an action is connected to four other principles,
it is not necessarily limited to these.

Action
Providing
community
composting and
food growing
spaces
Primary Benefit =
Local and
Sustainable Food

Health and
Happiness
The prevalence of
local fruit and veg
improve health
and tends to have
a higher nutrient
value and of
better quality

Culture and
Community
Community
growing activities
encourage a sense
of community and
accessible areas
mean all residents
can become
involved

Equity and Local
Economy
Locally grown food
on-site can be sold
locally in shops,
keeping money
within the
community. It can
also help
community
members find
sustainable
employment

Zero Waste

Health and
Happiness
Residents have
homes that are fit
for the future,
able to keep cool
in the summer and
warm in the
winter. Customers
also can save
money on energy
bills as a result

Equity and Local
Economy
Big housebuilders
have large supply
chains and
contractors.
Building in a local
factory means
local contractors
and tradespeople
can be employed
to create the
homes, cutting out
the long supply
chains

Travel and
Transport
Building in a local
factory and using
local contractors
and tradesmen,
cuts down the
carbon-emitting
transport
associated with
long supply chains

Zero Waste

A circular loop
from food
consumption to
food waste can be
achieved within
the community

Action
Modular
prefabrication of
buildings
Primary Benefit =
Zero Carbon
Energy
Houses can be
made in a local
factory, in
conditions where
houses can be
tested to high
energy efficiency
standards before
being shipped to
site

Community
growing can lead
to a reduction in
food waste
through
composting and
reducing food
packaging

Modular
prefabrication can
significantly cut
down on waste as
offcuts can be
reused and
inventory better
controlled in a
factory setting

Action
Co-working
spaces
Primary Benefit =
Travel and
Transport
Local co-working
spaces allow
residents of the
development and
Otley to travel
locally to their
office and cut
down on
commute time,
decreasing the
need for a
car/use of carbon
emitting
transport

Health and
Happiness
With more
people working
from home, this
can lead to
loneliness for
some. Co-working
spaces offer a
respite from
social isolation
and they tend to
promote a
culture of
collaboration and
wellness between
members

Culture and
Community
Co-working
spaces offer a
sense of
community that
promotes
collaboration and
a feeling of
belonging

Materials and
Products
As multiple
businesses/individuals
are working in one
building, this enables
people utilise
resources more
efficiently

Equity and Local
Economy
Most of coworking space
members are
small businesses
and freelancers,
this provides
opportunities for
local businesses
in Otley to
benefit from
these spaces and
the networking
opportunities
they provide.
Sharing facilities
offers cost
savings for
members
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Appendix A – Sustainable Accessibility and Mobility Framework (SAM) intervention
suggestions

Appendix B – Building the Homes
Briefing paper East of Otley (EoO) 1: Building the Homes.
Written by Rod Holt and Mick Bradley for Otley 2030, and with advice from Richard
Spencer CEng CEPH Engineer and Sustainability Specialist at LEDA

A Summary
1.

In keeping with our responsibility to future generations and our statutory obligation
to reach zero carbon by 2050, we have to stop burning gas.
2. The houses we build today will still be in use then, and should be built with this
requirement in mind.
3. The future of hydrogen remains uncertain, and when, where, in what quantity and at
what price it will be available remains unclear.
4. The unit price of on-demand electricity is six times higher than that of gas, and it is
therefore not an affordable option for directly heating houses built to normal
standards, nor is enough available for that purpose.
5. Electricity bought on a TOUT (Time Of Use Tariff) may be only twice the unit price of
gas, but electrical or thermal storage is needed in the house to take advantage of
these tariffs. A battery is compact and expensive, whereas a hot water storage tank
is larger, less expensive, longer-last- ing, and comes with fewer environmental
considerations.
6. Heat pumps multiply the heating effect of electricity by a factor of approximately
three, and are economical when used with a TOUT and storage.
7. A heat pump is never a drop-in replacement for a gas boiler. Because it cannot
economically produce such hot water, bigger radiators have to be installed, or the
building fabric improved to reduce heat losses.
8. A hot water storage tank is generally needed with a heat pump,
a. To avoid frequent on-off cycling causing premature failure.
b. To fill a hot bath.
c. To take advantage of flexible electricity tariffs (TOUTs)
9. Without the use of a TOUT, a house which is just affordable to heat with gas will cost
twice as much to heat electrically using a heat pump.
10. Big heat pumps are expensive to buy and run. Adequate fabric efficiency is an
economical, sustainable and comfortable alternative.
11. A house which leaves the drawing board without being heat pump ready will be

troublesome and expensive to retrofit
Introduction
The Neighbourhood Plan was passed by a referendum vote on 20th February 2020 with
89.9% of those voting in favour. It has a separate section covering the p r o s p e c t i v e East
of Ot le y d e v e l o p m e n t wh ich i n c l u d e s : “It is clear that the majority of Otley
residents remain opposed to this pro- posed large housing development and comments
made during Neighbour- hood Plan consultations have largely reflected this view...
The development also offers considerable opportunities, for example as a demonstrator or
exemplar site, for implementing the Leeds Climate Change Strategy. This could include
adopting the highest environmental and energy conservation standards for new housing”
It is anticipated that a planning application for phase 1 and the relief road will be submitted
at the end of February 2021. Taking account of the points out- lined in the summary above,
and the environmental concerns of residents, as expressed in the Neighbourhood Plan, a
high quality sustainable development which is future proof in every respect would appear
appropriate.
Below we identify key drivers, then go on to detail areas of concern which should be
considered by LCC in its talks with the preferred builder.
Key drivers for EoO development:

* Building Regulation revisions, due out by October 2021 (ie before COP26), and probably
applying to any house started after a one year transition period (ie October 2022), seem
likely to set out building fabric eﬃciency targets higher than the Option 2 figure of the the
2019 FHS consultation document, and demand an operational carbon reduction of at least
31%. The Future Homes Standard will then come into force in 2025.
* Climate Change Committee 6th Carbon Budget: Buildings (December 2020), fabric
energy eﬃciency in new homes: “our scenarios assume ultra- high standards of energy
eﬃciency in new homes from 2025 at the latest, delivered through measures such as triple
glazing and high levels of airtight- ness. We note that Government has signalled that they
will bring forward the date of introduction to 2023, in line with our advice. Our scenarios
for the decarbonisation of heat and energy eﬃciency measures in new homes assume that
from the mid-2020s at the latest, no new homes are connected to the gas grid and instead
are built with ultra-high energy eﬃciency standards and heated through low-carbon sources
(either heat pumps or district heat)”
*The National Federation of Builders report “Transforming Construction – Delivering a Low
Carbon Future. A Handbook for Main Contractors” – December 2020 sets a clear direction
for major contractors to develop their skills to build
for lower carbon, including reducing embodied carbon by at least 40% by 2030. See footnote
a) contractors pledge

*The Local Plan is being updated by LCC to take account of the Climate Emergency
commitment for Leeds to be carbon neutral by 2030. This can be expected to raise levels
of expected energy efficiency in new build.
*Leeds can currently insist on higher standards than present building regulations (as can
any other LA), and this power should be exercised until higher fabric standards come into
force. Guarantees in terms of energy performance can and should be required from the
developers.
The following areas of concern need to be considered by LCC in its talks with the preferred
builder, so that the houses built are truly future proof:

1. Supply chain and skills constraints are quoted as being an impediment to the fitting of
heat pumps. As a region we need to be setting the highest standards to encourage rapid
development of the supply chain. If gas boilers prove to be unavoidable, upon these
wearing out, they will be replaced with heat pumps, which by then will be readily
available and properly sup- ported. These would consume one third of the energy
required by the gas boilers they replace, and produce a quarter of the CO2, and less in
the future as electricity production is further decarbonised. However, the six- times
higher unit cost of electricity compared to gas means that heating bills will
approximately double. If the houses are built to a good thermal standard this should
present no difficulty. However, if they are not, power bills may become unaffordable for
some residents.
2. Space must be set aside for the installation not only of the heat pump, but
also of the adequately sized and well insulated hot water storage vessel within the
house, which will be required for its correct operation. A suitably short and direct route
for the insulated pipework and cables connecting the two must be identified at the
design stage, so that the installation can be completed without major upheaval.
3. The efficiency of an ASHP (air source heat pump) is reduced at higher water flow
temperature in the radiators etc. and this issue is accentuated at low outdoor
temperatures, leading to increased power requirement and expense at times when
heating is most in demand. Even if the houses are initially equipped with a gas boiler,
the radiators must be correctly specified for a flow temperature of 45-50°C, in order to
allow efficient operation of the heat pump under winter conditions. This is not an
onerous requirement once the fabric of the house is adequately insulated. Furthermore,
a lower water temperature helps to ensure that heat leaking from the hot water storage
tank does not contribute to household overheating in summer.
4. MVHR (mechanical ventilation with heat recovery) will in 10 years be considered about
as dispensable as flush toilets and running hot water and will be required if the
otherwise contradictory requirements for energy conservation and fresh air provision
are to be satisfied. It does, however offer developers the chance to avoid fitting radiators
in homes insulated as well as these will need to be, as rooms can be warmed by the fresh
air which is supplied to them.

The following are among the causes of excessive power consumption in houses:

1.

2.
3.

4.
5.
6.

7.

Detached houses. These often have more than twice the external wall area compared
to terrace houses of comparable size. Inclusion of terrace houses and groups of
apartments offers not only energy savings, but the opportunity for common heating,
power supply, energy recovery and ventilation services.
Complicated structures. Dormers, gables, fancy features and irregular shaped outer
walls are frequently inefficient by design and less likely to be constructed properly.
Inadequate insulation. It is in absolutely nobody’s interest for houses to be poorly
insulated. The saving of a small amount of money during construction results in
reduced comfort, increased costs throughout the life- time of the house, and the need
for costly future retrofitting. To compensate for the radiant effect of lower wall
temperatures, higher air temperatures are required for occupants to enjoy the same
perception of warmth.
Insufficient attention to solar gain. This causes overheating in summer, and represents
a missed opportunity for useful passive heating in winter.
Inadequate doors and windows. Triple glazing and efficient doors offer significant
energy savings, less condensation, less noise transmission and improved comfort for
residents.
Incorrectly specified radiators. Radiators which are sized to be suitable for gas central
heating will be too small for systems based on heat pumps, which will consequently
have to be run too hot to be efficient. With reference to the characteristics of the
installed insulation, windows etc, radiators should be specified from the outset to be
able to supply sufficient heat to the rooms at a flow temperature of 45°C.
Inadequate attention to airtightness. No matter how good the windows are and how
well the walls are insulated, if the building is not adequately airtight, valuable heat
will be carried away by the resulting draughts.

Some further considerations:
Smart meters must be installed from the outset, so that compliance with energy
performance requirements can be assessed and acted upon promptly.
If, during the first winter of occupation, the gas consumption indicates that a subsequent
switch to electric heating will be unaffordable, the required level of fabric efficiency has not
been achieved.
If Solar PV is not fitted, the structure of the roof should at least be sufficient to allow this
at some future time, and roof hooks should be provided during con- struction to simplify
the process. Provision for solar was not made on the Garnetts Wharf development and
residents who wish to install PV are unable to do so, as the roofs are apparently inadequate.
Meeting required thermal standards is to be assessed on a house by house basis.
Accordingly land should be released to developers in stages of modest parcels so that they
cannot make a minimal “start” on a larger number of new houses in order to circumvent a
forthcoming tightening of regulations.

As embodied energy and carbon in each home are every bit as important as operational
energy and carbon, it is important that the workforce from the outset is provided with
training in sustainable building methods. Onsite in- struction in building to AECB or Low
Energy Building standards and in due course to Passivhaus standard (eg through the Green
Building Store) can be given. Gradual upskilling of the workforce will allow homes to be
more effi- ciently built to higher sustainability standards while reducing any additional costs
for the work involved.
The proposed new build school to be built to Passivhaus (or at least AECB/ Low Energy
Building) standards. Two Passivhaus schools were built in Leeds at Richmond Hill and
Swillington Primaries both in 2012. A Passivhaus school would have suitable fabric
eﬃciency, overheating avoided by design, a high degree of airtightness, and mechanical
ventilation with heat recovery (MVHR) with eﬀective filtration of incoming air in order to
provide future gen- erations with a healthy and productive learning environment. There is
no oth- er way to reconcile the requirement for energy-eﬃcient heating with the need for
30 people in a confined space to have clean air free from excessive ex- haled CO2.
The two hatched areas on the plan continue to be designated as self build with Otley
Community Land Trust, working (with Leeds Community Homes)
on Community led housing, being given first option on providing a viable scheme for ca. 20
aﬀordable units.
The cabling and electric substations serving the development must be adequately
specified from the outset to meet the demands of subsequent con- version to electric
heating. Where non-compliance in terms of fabric efficiency leads to higher than expected
electricity consumption, the developers should be liable for making the necessary
improvements either to the build- ings or to the supply to remedy the situation. Provision
of an electric car charging point for each home (this is LCC policy for new build) which could
be extended to each parking space also adds to the electricity consumption unless active
travel infrastructure is extensive and well designed
Note: a further briefing paper is planned covering in more detail the following which are not
included in this document:

1. Proposals on flood risk management, resilience and water attenuation, as well as
protection and enhancement of habitat, wildlife etc. need to be extremely robust and
follow the Extended Leeds Habitat Network guidance.
2. Otley Neighbourhood Plan (supported by 90% in a public referendum) must be taken
account of and related to a Master Plan for the development which should include: a
mix of housing, interactions with surroundings both natural and built, and connecting
the development to the existing town and town centre through good pedestrian,
cycling and public transport provision. Vehicle access to be only from the new relief
road. Cycle and pedestrian access, measures to keep vehicles and people apart as far
as possible, routes to school and the town centre, access to green space, recreational
and play areas and allotments must be provided.

Footnote a):
a) The Main Contractors Group is encouraging other trade organisations and businesses to
take the pledge. Find out more and sign up at: uk.buildersdeclare.com
The Contractors Declare Pledges
• Raise awareness of the climate and biodiversity emergencies and the urgent need for
mitigation and adaptation action amongst our employees, clients, peers, collaborators and
supply chains.
• Advocate for faster change in our industry towards regenerative practices and higher
Governmental investment to support a just transition, in line with the UN Sustainable Development Goals.
• Establish climate mitigation and adaptation principles, as well as maximise biodiversity
and air quality enhancement. This will be demonstrated through commitments, actions and
achievements. Seek for us and our key supply chains to set targets for our own emissions
and for the assets we design and build using recognised standards aligned to the 1.5-degree scenario.
• Share knowledge and research on an open source basis, to address the climate and biodiversity emergencies.
• Evaluate all new projects against the aim to contribute positively to mitigating climate
and biodiversity breakdown, to adapt to climate change using nature-based solutions and
encourage our clients to adopt this approach.
• Support the upgrade of existing assets for extended use as a more carbon efficient alternative to demolition and new build whenever there is a viable choice.
• Support and promote the use of life cycle costing, whole life carbon modelling and post
occupancy evaluation/performance measurement. We will do that as part of our standard
scope of work to reduce both embodied and operational resource use for the assets we
design and build.
• Adopt and support more regenerative principles, with the aim of achieving net zero in line
with recognised standards. For buildings this should be in line with the UKGBC’s industry
created definition of net zero carbon.
• Work together with engineers, designers, clients, collaborators and supply chain to further reduce construction waste and transition to a circular economy.
• Accelerate the shift to low embodied carbon materials in all our work and promote meaningful actions that will lead to reducing embodied carbon by at least 40% by 2030, based
on the World Green Building Council call to action.
• Work with clients, designers and supply chains to design out waste in the assets we design and build, and further reduce waste during their construction, operation and deconstruction by transitioning to a circular economy

Future power supply and domestic energy consumption: a more detailed
consideration.
The East of Otley development takes place at the time of unprecedented change; climate
change, change in peoples perceptions of this, political change, and change in the energy
supply industry, all on a scale unimagined 20 years ago.
Politics has so far made only faltering eﬀorts at addressing the challenges forced upon usby
these changes. Improvements in building standards put forward in the middle of the last
decade were subsequently torn up, and a new Future Homes Standard is only likely to
come into force in 2025, with transitional measures taking eﬀect in the meantime.
Meanwhile, anthropogenic global warming continues to gather pace with devastating effect.
Because of the extreme diﬃculty and cost of improving the thermal behaviour of buildings
once they have been completed, it is highly desirable for these to be built to standards
which can genuinely be described as a future proof, an idea which is mentioned many times
in the Government’s 2019 consultation on part L of the building regulations and the FHS
(Future Homes Standard), but is otherwise not meaningfully promoted in that document.
The transitional arrangements will possibly come into force in October 2021, until which
time houses only have to be built to the current standards, which Lord Deben of the CCC
has been quoted as describing as “crap”. While being better than houses built in Victorian
times and still in use today, houses built to this standard still suﬀer very considerable losses
of heat through their fabric resulting in very large gas bills and correspondingly large CO2
and NO2 emissions, not to mention unsatisfactory living conditions.
There are two levels of uplift to building eﬃciency which could apply during the transition
period. Quoting from the consultation document:
“The first option is a 20% improvement on carbon dioxide emissions which we expect would
be delivered predominantly through an increased fabric standard. This increased fabric
standard would typically be achieved through measures such as triple glazing and a waste
water heat recovery system. The second option would result in a 31% improvement on
carbon dioxide emissions, which we expect would typically be delivered through a more
minor increase to fabric standards, alongside use of low-carbon heating and/or renewables,
such as photovoltaic (solar) panels.”
Option two with its 31% reduction of carbon dioxide emission is superficially attractive. This
is the government’s preferred option, and the one which will probably be adopted, but
option one is more in line with the proposed FHS.
“The Future Homes Standard will have very high fabric standards. It will mean every new
home should typically have triple glazing and standards for walls, floors and roofs that
significantly limit any heat loss. We consider the fabric package for the Future Homes
Standard should be based on the fabric specification proposed for Option 1 which is set out
in Table 4 of the Impact Assessment.”
A more detailed knowledge of the means at our disposal to heat our houses is required to
make a full assessment of the relative merits of the two approaches.

Burning gas inevitably creates 0.184 kilogram of CO2 per kilowatt-hour of heat produced,
and taking the eﬃciency of a modern central heating boiler into account, to make that much
heat available inside a house produces about 0.2 kg of carbon dioxide.
As North Sea gas becomes depleted and we increasingly rely on imported LNG (liquefied
natural gas), the energy required to compress this for shipping will raise the CO2 emis- sions
associated with burning gas further. If we don’t stop burning gas very soon, we will soon
have far more important things to think about than the colour coordination of the decor. A
unit of gas however costs about 2.9p, and the gas supply network, although providing
during the summer months between 15 and 30 GW depending on the time of day, can,
when required, make over 200 Gigawatts of heat available us, as it did during the “Beast
from the East”. Although our houses are staggeringly ineﬃcient, the current system copes
with their requirements, even in extreme conditions.
Electricity generation, on the other hand, is a process giving rise to steadily decreasing
levels of carbon dioxide. The production of 1 kilowatt-hour of electricity from coal generated almost 1 kilogram of CO2, but post COVID, carbon intensity is now said to average
0.154 kg, and with the increasing deployment of wind power this is certain to drop much
further still. Electricity is the low carbon fuel of the future, but costs about 17p per kWh.
Furthermore, the supply of electricity is currently limited to about 60 Gigawatts, and this is
becoming increasingly dependent upon the wind blowing or the sun being out, failing which
we have to fall back on carbon-intensive gas turbines, for the time being at least. Unlike the
gas supply network, there is no energy storage in the National Grid itself, and the sort of
storage, generation and transmission capacity needed to supply 200 GW of electricity on
demand is highly unlikely to be developed in the near future.
For the dwellings of the future, heat pumps are seen as the solution. These use a relatively
small amount of electricity to extract heat from an outside source, usually the air or the
ground, and make it available inside the house. This way, for the expenditure of 1 kW of
electric power, approximately 3 kW of heat can be generated. The ratio of the heat
produced to the power consumed is known as the coeﬃcient of performance, or COP.
200 GW of heat from a 60 GW power grid no longer looks so unlikely, but as usual, the devil
is in the detail. A ground source heat pump (GSHP) extracts heat from deep under- ground
where the temperature scarcely varies, whatever the weather might be doing, and a COP
of 3 or more could be available any time. However, as it currently costs approximately
£15,000 to bore the necessary hole, heat pumps will in most cases be air sourced (ASHP).
These typically, as previously stated, have a COP of about 3, but their eﬃciency
unfortunately falls significantly under adverse conditions:
1. At lower temperatures, more heat is lost through the walls, roof, windows and doors
of the house, and has to be replaced by the heat pump, which uses more electricity.
2. With a greater temperature diﬀerential between inside and outside, the COP of the heat
pump falls considerably, demanding still more electric power.
3. With an outside temperature around freezing, frost forms on the outside unit of the
heat pump and clogs it up. It then has to stop periodically and expend yet more electrical energy to no useful eﬀect, to defrost itself.

In cold weather, when the electricity supply is already heavily loaded, an ASHP is disproportionately hungry for power when conditions on the power grid could already be unfavourable. The coldest weather frequently occurs during foggy winter anticyclonic conditions, when solar PV is doing next to nothing, and there’s not much wind either.
From the householder’s point of view, the financial implications of option 2 do not look
satisfactory either. This, the Government’s preferred uplift option, oﬀers a fabric eﬃciency
little better than it currently is, suggesting gas bills much the same as they are today. When
the boiler finally wears out and has to be replaced by a heat pump, this will potentially use
one third of the fuel at six times the cost per kWh, meaning that the household heating bill
will double, with all the associated negative impacts. The knowledge that the power being
used is low carbon may not be suﬃcient to compensate for the ensuing poverty.
Another aspect of energy supply which will have to be considered is that of intermittency.
Renewable sources can supply very low carbon electricity, but not necessarily when we
think we need it. Storage will be required to enable the eﬀective deployment of renewable
power, and this need not necessarily be electrical storage, which requires batteries and
electronic hardware, both of which are resource and energy intensive to manufacture, will
wear out in due course and have to be replaced and their materials recycled. All this reduces the eﬀective eﬃciency of the storage process, and costs money. On the other hand, a
very well insulated house (option 1) with a relatively massive internal structure or a large
tank of water could easily store enough heat to last a number of hours, meaning that the
heating system could be run either using cheap, low carbon electricity at times of plenty, or
when a relatively high outside temperature allows an ASHP to work eﬃciently. This storage
scheme has no moving parts or electronics, will last for ever, and allows the network
operator and the householder to enjoy the operational and financial benefits of the flexible
supply of electricity, facilitated by a smart meter. If the nation needs power elsewhere, it is
of no consequence to residents if the heating is reduced or turned oﬀ for aperiod. The
occupants of the option 2 house, however, are denied this flexibility and will demand
electric power the moment the weather changes, and the temperature in the house drops.
There is clearly a far higher level of personal and national vulnerability and expense associated with the construction of houses to the standards suggested in option two. This option increases the overall amount of power which has to be generated, stored and distributed and decreases our flexibility in terms of when we consume it. It is diﬃcult to see why
the government prefers this option, as the benefits it might appear to confer are outweighed by the requirement to generate considerably more power and supply it precisely
when it’s needed, a requirement to which wind turbines are not well suited.

