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Public Practice is a not-for-profit social enterprise with a 
mission to build the public sector’s capacity to improve the 
quality and equality of everyday places.

10% of the year-long placements is dedicated to a 
Learning & Development programme to share new 
knowledge and practice across authorities. This resource 
is one of the outputs of this programme.



MAKING NET ZERO HAPPEN:
Achieving low-carbon standards for
new homes through the development 
management process

This Case Study is based on project work as part of a year-long 
Public Practice placement in the Affordable Homes for Newham 
(AHfN) programme at the London Borough of Newham between April 
2020 and March 2021. It charts the process of realising low carbon 
aspirations using the example of two new-build homes projects that 
formed part of the AHfN. It also looks at making the financial case 
for achieving certified Passivhaus standard, low-carbon heating and 
microgeneration. Findings and recommendations may be useful for 
local authority new homes programmes in London, particularly where 
the Authority owns and manages the completed buildings over their 
lifespan. 

This Case Study is accompanied by two downloadable resources 
to help officers keep the net-zero carbon ambition on track at every 
stage of the project: a road map to achieving net-zero carbon for 
new homes projects; and a template for a project team tracker.

CONTEXT 
Local authorities in London are building homes again for the first 
time in decades. Because they are doing this in the context of 
climate emergency declarations and the recently adopted London 
Plan 2021, they are leading the push for better quality and more 
sustainable housing.1

London borough councils are under huge pressure to deliver more 
affordable homes, whilst facing an unprecedented funding crisis due 
to years of austerity followed by the COVID-19 crisis. At the same 
time the capital build cost for new homes is rising due to increased 
quality and performance requirements – driven largely by legislation 
and guidance (e.g. London Plan 2021, Building Regulations AD B) 
as well as the councils’ own Climate Emergency Action Plans and 
associated implementation strategies. 

Whilst facing budget cuts and tight funding deadlines and 
incorporating ever tightening guidance and legislation, Authorities 
are working out their strategies for achieving net-zero carbon. In 

1 Greater London Authority, The London Plan: The Spatial Development 
Strategy for Greater London (2021)

https://www.london.gov.uk/sites/default/files/the_london_plan_2021.pdf
https://www.london.gov.uk/sites/default/files/the_london_plan_2021.pdf


this context good ‘clienting’ requires a robust level of understanding 
of the technical challenges involved in realising net-zero carbon 
at project level. This Case Study aims to show how these types of 
increasingly complex projects can be managed effectively by using 
two examples from London. 

CASE STUDIES 
The Leather Gardens and Sutton Road projects form part of 
Newham’s council-led new-build housing programme (AHfN), which 
will see 1,000 Council-owned affordable-rent homes start on site by 
March 2022. The programme will deliver the development of Council-
owned sites currently occupied by garages, other non-residential 
uses, or vacant sites already scheduled for redevelopment. It is 
supported by the GLA’s Affordable Housing Capital Funding Guide 
grant, as well as Section 106 commuted payments.2

 — The Leather Gardens proposal is for a five-storey central czore 
building accommodating 21 new homes for London Affordable 
Rent, located on a vacant site in a residential area in Stratford 
E15. 

 — The Sutton Road site, a former council-run family centre, now 
redundant, in Plaistow E13, offers 29 new homes in a five-
storey linear block with deck access, also at 100% London 
Affordable Rent. 

The project briefs for both sites are for Passivhaus Classic-
certified, low-energy buildings, in line with Newham Council’s 
Climate Emergency Action Plan and designed to suit their locations’ 
residential context and enhance the public realm around their sites.3 

Both projects were being brought forward simultaneously by a 
high-quality project consultant team. The team included an energy 
consultant and services engineer with specialist Passivhaus 
knowledge and experience, as well as an architectural practice 
with whom Newham had recently worked on several new homes 
projects, and who were keen to expand their knowledge and skills 
in designing to Passivhaus standard. The site conditions differ, 
as would be expected in any urban context. Whilst the Leather 
Gardens building is a central core building with equal exposure to all 
orientations, the Sutton Road block is east-west oriented with deck 
access. These typologies and orientations make for different ‘starting 
points’ in terms of achieving Passivhaus performance. 

2 GLA, Affordable Housing Capital Funding Guide (2021)
3 Newham Council, Climate Emergency Action Plan (2019)

https://www.london.gov.uk/what-we-do/housing-and-land/increasing-housing-supply/affordable-housing-capital-funding-guide
https://www.newham.gov.uk/downloads/file/1882/climate-emergency-action-plan


TECHNICAL PROJECT OVERVIEW LEATHER GARDENS

 — 21 homes 
 — Gross Internal Area (GIA) 2,164 m2

 — Five-storey central core building 
 — 100% London Affordable Rent
 — 39% family homes (all three-bed)
 — Larger average home size: all ground-floor homes are 

two-storey maisonettes with no bedrooms on the ground 
floor due to being located in a flood-risk zone

 — Designed to Passivhaus ‘Classic’ certified standard 
Procured under single stage tender D&B contract

 — Energy Strategy: Communal Air Source Heat Pumps 
with ambient loop for heating and hot water; Mechanical 
Ventilation with Heat Recovery (MVHR); photovoltaic 
(PV) panels on roof

Aerial view of Leather Gardens.



TECHNICAL PROJECT OVERVIEW LEATHER GARDENS

 — 29 homes 
 — GIA 2713 m2

 — Five-storey block with deck access
 — 100% London Affordable Rent
 — 39% family homes (mostly three-bed)
 — Larger average home size: all ground-floor homes are 

two-storey maisonettes with no bedrooms on the ground 
floor due to being located in a flood-risk zone

 — Designed to Passivhaus ‘Classic’ certified standard; 
 — Procured under single stage tender design  

& build contract
 — Energy Strategy: Communal Air Source Heat Pumps 

with ambient loop for heating and hot water generation; 
MVHR; PV panels on roof

Aerial view of Sutton Road.



PROJECT MANAGEMENT CHALLENGES 

1. LOCAL AUTHORITY RESOURCING & SKILLS
As with many Authorities now developing new affordable 
homes themselves for the first time in decades, the AHfN team 
is still in the process of setting up and optimising its structures 
and procedures. Skills have yet to be developed by all involved 
and resourcing levels have been cut back so severely during 
the past decade that this is a constant challenge.

2. ACHIEVING BUY-IN WITH HOUSING MANAGEMENT 
EARLY IN THE PROJECT  
The projects involved collaboration with Newham’s Housing 
Management team as the client for the new homes at Leather 
Gardens and Sutton Road. Finding the best way of working 
together to achieve ‘buy-in’ particularly for the servicing and 
maintenance of the new homes will take time and commitment 
on all sides.

Action Taken:

Through the 12-month Public Practice placement, 
having a practising architect working within the Authority 
brought an additional skill set to the team, including in-
depth technical knowledge and experience in leading 
design teams. These skills were beneficial for managing 
developments with ambitious technical standards such 
as Passivhaus, and to very tight timescales. By having 
architectural skills in-house, Newham was able to set 
up a structure for the way these projects are run, as 
well as bringing in some important stakeholders and 
incorporating their requirements into our project briefs.

Action Taken:

It was possible to involve individual Housing Management 
team members on various aspects of the design and 
technical specification while high-level coordination was 
still in the process of being set up. As a result, the ‘buy-in’ 
on the key items such as heating need to happen during 
the construction stages of the projects. This process will 
take time, and decisions made at earlier project stages 
will need to be reviewed and understood – without much 
opportunity to make changes.



3. ENSURING DESIGN QUALITY WHILST ALSO ACHIEVING 
THE TECHNICAL SPECIFICATIONS 
With a substantial set of performance targets required for 
these projects, a robust process for ensuring design quality 
whilst achieving these targets was necessary.

4. ENSURING DESIGN QUALITY WHILST ALSO ACHIEVING 
THE TECHNICAL SPECIFICATIONS 
Several project-specific technical challenges were 
encountered on the Leather Gardens and Sutton Road 
projects, demonstrating the need in general for design teams 
to collaborate very closely from the earliest project stages, to 
learn from each other and to log lessons learnt. The table on 
the following page summarises some of the design/technical 
challenges faced and action taken in response.

Action Taken:

The design team was clearly briefed to focus on 
optimising layouts for technical performance whilst being 
guide-compliant, to achieve the projects’ sustainability 
aspirations whilst keeping an eye on budget. Ongoing 
design reviews ensured continued focus on good 
technical coordination and design quality. Close review 
of, and feedback on, early-stage cost plans was carried 
out and provided by all core project team members. 
This helped ensure that value was placed on meeting 
performance targets when making design decisions.



ISSUE CHALLENGE RESPONSE

PLANT & MVHR 
UNITS

The placement of plant 
generally and MVHR units 
in particular, is critical 
and needs to be carefully 
considered at the earliest 
possible stages.

To optimise their performance MVHR units 
should be located on an external wall, 
which requires a ‘re-think’ of typical homes 
layouts. Plant cupboards should be tightly 
planned and optimised, and separated 
from storage cupboards to ensure good 
access for maintenance and servicing.

DAYLIGHT VS 
OVERHEATING

On both schemes achieving 
required daylight and 
sunlight levels within the 
homes had to be very 
finely balanced against the 
prevention of overheating, 
whilst avoiding expensive 
remediation measures such 
as moveable shutters.

Window sizes were fine-tuned and 
optimised shading devices were added 
where necessary, in the form of fixed 
shelves /overhangs over the affected 
window and door openings; external 
shutters were avoided for cost and 
maintenance reasons. Sufficient time 
needs to be allowed for this process, 
prior to finalising of associated reports for 
Planning Application; start daylight/sunlight 
analysis (for new homes and amenity 
spaces) and overheating analysis as early 
as possible.

EXTERNAL 
ELEVATION 
DETAILING

External elevations are 
designed as ventilated cavity 
walls with facing brick and 
non-combustible thermal 
insulation

The overall wall thicknesses were 
designed to enable the use of standard 
structural support brackets for the facing 
brick. This placed a limit on the maximum 
thickness of thermal insulation, which 
had to be carefully coordinated between 
structural engineer and energy consultant, 
to avoid costly specialist brackets.

Table one: Some of the project-specific technical design challenges encountered.



FINANCIAL CASE-MAKING CHALLENGES

1. ACCOUNTING FOR REGULATORY CHANGES 
WHEN BUDGETING
The Capital Budgets drawn up some time ago for the 
Affordable Homes for Newham programme and did not take 
account of changes in regulation and guidance. These projects 
required further liaising with the Newham Finance Lead to 
agree realistic project budgets for Leather Gardens and Sutton 
Road, as well as others going forward. 

2. REDUCING RISK PRICING
Reducing the amount of ‘risk pricing’ by tendering contractors 
was an important consideration throughout the projects.

3. FINANCIAL VIABILITY MODEL CONSIDERATIONS FOR 
WHOLE-LIFE COSTINGS
Newham’s financial viability models allow for provision to 
undertake repair, maintenance and replacement over the 
projected lifetime of a building (60 years) in the form of a flat 
rate, which is applied across their stock. However, the financial 
model has yet to take into consideration the whole-life costs 
to maintain, service, replace and dispose of the technology 
required to achieve (operational) zero carbon aspirations. 

Action Taken:

The cost consultant calculated detailed, itemised 
Passivhaus uplift figures for both projects in collaboration 
with the energy and services consultants during RIBA 
Stages 2 to 3. The London Plan (although not yet formally 
adopted at the time), Local Plan guidance and Building 
Regulations compliance formed the baseline of the cost 
plan, from which uplift was measured.

Action Taken:

Passivhaus requirements and performance targets were 
thoroughly embedded into our Employer’s Requirements. 
The documents included a ‘How To’ practical guide 
produced by the energy consultant to address Passivhaus 
buildability – particularly airtightness and associated 
testing. Although avoiding Novation, we did include the 
Energy consultant’s scope of services and fee quote for 
RIBA Stages 5 to 6 in our tender packages, requesting 
their continued involvement during the Design & Build 
contract stage. 



4. CAPITAL COST UPLIFT FACTORS
The Pasivhaus capital cost uplift factors are shown in the table 
below. These are over and above baseline London Plan 2021, 
Local Plan and current Building Regulations. Based on these 
we calculated a capital cost uplift of 7.8% for Leather Gardens 
and 8.1% for Sutton Road, extra over construction cost (RIBA 
Stage 3 cost plan estimate, based on D&B) for Passivhaus 
‘Classic’ certified standard. The cost plan figures were borne 
out by tenders received and contract sum subsequently agreed 
with chosen contractor.

PASSIVHAUS CAPITAL COST UPLIFT FACTORS

1 Additional excavation across site to lower levels 250mm

2 Removal of excavated material

3 Increased insulation to GF

4 External walls added insulation 100mm

5 Additional/non-standard wall supports due to width

6 Enhanced roof insulation

7 Enhanced thermal bridging

8 Enhanced airtightness

9 Increased window specification all flats

10 Airtight communal entrance doors

11 Airtight flat entrance doors

12 Airtight external flat entrance doors (maisonettes)

13 Enhanced ventilation installation (Passivhaus certified MVHR cost uplift)

14 Wastewater heat recovery

15 Testing (site)

16 Certification (site)

Table two: List of Passivhaus capital cost uplift factors.



5. COST/BENEFIT CALCULATIONS 
Lists of VE items were identified and considered for Leather 
Gardens and Sutton Road, based on RIBA Stage 3 (pre-
planning) cost plan, as part of the Gateway process, prior to 
proceeding to submission of the planning applications. The key 
items were:

 — Downgrading of Passivhaus standard (to save 7.8% and 
8.1% capital cost respectively);

 — Swapping the low-carbon heating and hot water 
generation (communal Air Source Heat Pumps with 
ambient loop) for a lower capital cost option – direct 
electric in this case, with a potential saving of 1.1% and 
1.2% respectively.

Even though no whole-life costing was carried out, the decision 
to proceed with the Passivhaus specification was made to align 
with goals identified in the Mayor’s Climate Emergency Action 
Plan, which had been included in the New Homes Design 
Guide. We prepared cost/benefit calculations for the low-carbon 
heating, clearly demonstrating value for money over the lifetime 
of the building whilst avoiding tenants’ fuel poverty.

Action Taken:

PV panels on the roofs of both the Leather Gardens 
and Sutton Road proposed buildings were included in 
the planning submission but had been excluded from all 
performance and carbon modelling to date – leaving a 
potential contingency for further carbon savings. When 
carbon calculations were carried out for the planning 
schemes, I asked our energy consultant to calculate 
the lifetime cost benefit for the PVs in light of recently 
increased Carbon Offset payment rates.

The calculations demonstrated that the relatively 
small capital investment for the panels is set to yield 
significant carbon (and running cost) savings, resulting 
also in reduced Carbon Offset fee payments to the Local 
Authority. The subsequent estimated payback times 
are between six and 12 years for panels with a 25-year 
lifespan. PV panels (to roofs) were therefore added to 
both projects.



OUTCOMES 
Both projects – Leather Gardens and Sutton Road – attracted good 
tenders from suitable contractors with Passivhaus experience, within 
or below budget. Both have low (operational) carbon footprints, with 
contributions from being Passivhaus, low carbon heating and hot 
water generation and microgeneration (PV panels). 

Some buy-in has been achieved from key council stakeholders, 
for energy solutions that carry higher capital expenditure, but offer 
demonstrable long-term value for money. However, a lot more 
work is needed around whole-life costing and collaboration with 
stakeholders, such as setting up checking and approval processes 
with asset management teams who carry out servicing, maintenance 
and resident care.

The ‘right team at the right time’ approach is being maintained 
by Newham for projects going forward, particularly the early 
involvement of energy and services consultants to help form low 
carbon aspirations and maintain them throughout the project. 
The deliverables produced for the Design & Build tender for the 
projects have proven successful in terms of scope and level of detail 
produced, and their particular focus on the risks associated with 
Passivhaus construction. 

RECOMMENDATIONS

1. BE CLEAR 
Clear briefing is essential when procuring the project team for 
a Net-Zero Carbon/Passivhaus project. Architects’ fees are 
likely to be higher to cover the increased level of detailing and 
technical coordination required.  

 — Adjust and reconfirm the project brief for performance 
and sustainability targets during RIBA Stages 1 and 
2, once the initial review has been carried out with the 
design team to establish what is achievable. A feasible 
Passivhaus level of performance and certification can 
be established early, once the massing, typology and 
orientation have been fixed.  

 — Agree from the outset a realistic project construction budget 
rate with programme financial management. This should 
reflect constraints and costs for the type of site, changes in 
guidance and regulation (e.g. London Plan 2021, Building 
Regulations Part B (fire safety) 2020 update, funding 
requirements), as well as sustainability aspirations. 



 — Single out uplifts in project cost plans for Passivhaus 
compliance, low carbon heating and microgeneration to 
build and increase cost knowledge. During early project 
stages this can be a percentage figure but from RIBA 
Stage 2 onwards, once the energy strategy for the project 
has been established, these costs should be itemised and 
checked against percentage uplift assumptions. 

2. HAVE THE RIGHT TEAM AT THE RIGHT STAGE 
Assemble project teams with the right level of expertise and 
with good potential for close collaboration; involve the core 
consultant team from feasibility stage to realise aspirations 
and build consensus and collaboration. Resource 2 provides 
a standardised spreadsheet designed for officers to use as a 
project team tracker. 

 — It is vital for the Authority to carry out thorough due diligence 
at RIBA Stage 0 – as it would be for any project – including 
a high-level review of energy supply, e.g. existing capacity, 
heat networks or other.  The full consultant team should be 
engaged simultaneously – this ensures a full set of skills 
and expertise from the outset, which the lead consultant 
can draw on.  

 — This includes the Energy Consultant who needs to work 
with the architect from the outset and lead on achieving the 
project’s sustainability targets. The Energy Consultant’s 
appraisal of the energy strategy for the project is vital for 
an early decision on how the development’s heating and 
hot water needs will be met as this has a considerable 
influence on the design of the development. 

3. COORDINATE WITH INTERNAL STAKEHOLDERS  
Develop a plan for collaboration and approval process with the 
Property/Housing Management team. Incorporate key Gateway 
checks and sign offs into the project plan.  

 — Maintenance, repair and replacement processes need to 
feed into whole life costing models, in order to accurately 
establish the implications of low carbon design and 
associated technology. Local Authority maintenance teams 
need time to develop the skills and knowledge needed 
to look after these new low carbon homes. The switch 
from gas to electric heat generation is fundamental, and 
knowledge about MVHR technology in particular is lagging 
behind at the time of writing. 



 — Host regular workshops with consultants and key Local 
Authority stakeholder teams to progress understanding 
and acceptance. Present energy strategy options to the 
technical team for detailed review and sign off as early as 
possible. Change will not happen overnight. 

4. SET SUSTAINABILITY KPIS 
Apart from the operational net zero carbon brief, set 
sustainability Key Performance Indicators (KPIs) for each 
project, to encompass all aspects of achieving an increased 
level of sustainability. 

 — Start the design process with a thorough review and agree 
achievable targets with the design team. This process could 
be led by the energy consultant or the architect. Resource 
1 offers a step-by-step guide to ensuring net-zero carbon at 
every stage of the RIBA Plan of Work. 

 — In addition to operational carbon also focus on embodied 
carbon: Include whole lifecycle carbon assessments and 
whole life costing in energy and cost consultants’ scope of 
service. Building Performance Evaluation (BPE) by The 
Home-Grown Homes Project offers a step-by-step guide 
and toolkit for applying BPE activities throughout the life of 
a project. 

RESOURCES 
These recommendations are accompanied by two resources that break 
down and simplify the process of procuring net-zero carbon homes:

 — Resource 1: A road map to achieving net-zero carbon for new 
homes projects. This offers a step-by-step guide to ensuring 
net-zero carbon at every Stage of the RIBA Plan of Work.  

 — Resource 2: A project team tracker for achieving net-zero 
carbon. A standardised spreadsheet that sets out for each 
consultant service the key zero-carbon and sustainability 
activities, the budget attached, and the status of their 
appointment to the project. This can be adapted to suit the 
user’s Authority.



NEXT STEPS

This Case Study showed how to manage the commissioning and 
construction of two net zero carbon housing projects for Newham 
Council. The next logical building block would be to measure the 
performance of the homes once in use. A Post Occupancy Evaluation 
could include user comfort and wellbeing, energy usage, how 
technology performs, and how the technology is perceived and used. 

To cover all aspects of Net Zero Carbon, this Case Study could be 
developed into a Practice Note or series of Practice Notes that offer 
further detail for covering embodied carbon. KPIs from all groups of 
sustainable development could be addressed and project targets 
suggested. This could include:

1. Net-Zero Carbon (Embodied): whole lifecycle carbon and 
costing, new build construction waste and diversion from landfill

2. Circular Economy: reused content, recycled content, 
responsible sourcing, construction site management

3. Net-Zero Carbon (Operational): building elemental performance 
(Passivhaus), metering and disclosure, post-occupancy evaluation

4. Health & Wellbeing: overheating, daylight, noise, air quality, 
play spaces, access and inclusivity

5. Natural Environment: green spaces/urban greening, private 
external space, growing space, biodiversity 

6. Resilience: mains water consumption, site-wide water 
management, versatility, structural stability, durability,  
cooling capacity

7. Social Impact: transport, social value
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London’s Authorities are facing the immense challenge of 
building more affordable homes while dealing with 
increasing capital build costs at a time when their budgets 
have never been tighter. At the same time, they need to 
address their own Climate Emergency Action Plans.

This Case Study charts the process of realising  
two low-carbon new build housing projects under the 
Affordable Homes for Newham (AHfN) programme, 
showing how these types of increasingly complex projects 
can be managed effectively. It discusses how to make the 
financial case for achieving certified Passivhaus standard, 
low-carbon heating and microgeneration, and how 
Authorities can demonstrate good ‘clienting’ of these 
projects. 

The work was undertaken during a year-long Public 
Practice placement in the Affordable Homes for Newham 
programme at the London Borough of Newham between 
April 2020 and March 2021. 

#Sustainability #Passivhaus #ProjectManagement 
#Housing

Practice Notes and other resources are available 
to download at www.publicpractice.org.uk/resources

http://www.publicpractice.org.uk/resources

