
 

Briefing Paper from Altair:  Walking the tightrope – driving carbon zero, affordable UK homes  

On the 27th June 2019, the United Kingdom became the first major economy in the world to pass a 

law to bring its greenhouse gas emissions down to net zero by 2050.  The Committee on Climate 

Change reported last year that achieving this target will not be possible “without the near complete 

elimination of greenhouse gas emissions from UK buildings”.  With plans for 1.5million new homes 

by 2022, these new homes must be built to be low-carbon, energy and water efficient and climate 

resilient.  

This paper aims to provide guidance to housing providers by undertaking a high-level review of the 

competing challenges which need to be considered when delivering low carbon, ultra-efficient 

homes and how to walk that tightrope to achieve the best results. 

Over the last two years, at a more local level, a total of 459 local authorities have declared a climate 

emergency whose populations equate to over 88% of the UK population.  Whilst political 

commitments are welcomed, clear actions are still required.  

Following a survey undertaken by electrical contractors’ trade body, ECA, of the 214 local 

authorities who responded to a freedom of information request, 43% of them did not measure the 

energy they use in council-owned buildings or know how much carbon they produce.  According to 

ECA, a council HQ building emits on average 1,234 tonnes of CO2 a year. Overall, English council 

headquarters emit more than 250,000 tonnes of CO2 a year, the equivalent of 150,000 return 

flights from London to New York. 78% of councils said in this survey they were planning towards net 

zero carbon operation by 2050 and yet, concerningly, 47% said they do not have a strategy in 

place to reduce the carbon emissions from buildings. 

Councils who have pledged to go carbon zero by 2050 should closely assess how they can achieve 

this along with their ambitious affordable homes target and the other wide-ranging energy intensive 

services they provide.  Resource and expertise should be concentrated on developing sustainability 

strategies which clearly set out the boundaries to measure and monitor their carbon footprints and 

set a road map to deliver carbon neutral status. 

Funding cuts, a lack of national standards on climate action, and the wide variety of service 

provision all present significant challenges to local authorities’ reduction of their carbon emissions.   

Low-Carbon Homes 

One service which presents a challenge is the delivery of new homes.  The construction industry 

alone accounts for 39% of global carbon emissions, meaning the on-site delivery of new homes is 

hugely carbon intensive.  Furthermore, once in use, energy consumption in homes accounts for 

14% of total UK emissions. These emissions need to fall by at least 24% by 2030 from 1990 levels, 

but current reduction efforts have stalled. It is believed the main reason for this is that currently 

policy is failing to drive energy efficiency measures in existing homes, with uptake of low carbon 

heat only in 500,000 homes out of 27.2 million homes.  

To deliver on UK-wide targets, it is essential that the quality, design and use of new homes operate 

to the highest carbon and energy efficiencies standards to address the challenges of climate 

change.  

When designing carbon zero homes, housing providers have three bites of the cherry to make the 

change: during the design stage, the construction stage, and in use. Below are some of the 
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common scenarios and competing challenges which are likely to be encountered during the 

lifecycle of a new home.  It is critical that housing providers can overcome these to push forward a 

new generation of homes.  

Materials and fire safety 

Constructing with appropriate materials helps lay the foundations for sustainable carbon and 

energy savings, at little to no cost to the end user, and with minimal maintenance required by 

managing agents. This is known as a fabric-first approach.  

Timber frames are particularly appealing as they tend to be less dense, allowing for more insultation 

to be installed which improves heat retention.  It can be a particularly attractive approach to help 

achieve carbon reductions on sites which are short of space for energy efficient technology. Unlike 

with brick and block construction, timber frames are generally erected faster on site and in lower 

temperatures.  This all helps to reduce the length of the construction programme, the amount of 

site deliveries, traffic, and subsequently associated carbon emissions. In addition, provided the 

trees for timber are replanted, it can be a renewable material, unlike materials such as cement 

which would be used in brick and block construction.   

On the other hand, there is a perception that timber frames are more at risk of fire.  However, 

timber frames in fact when they burn, char and become charcoal which insulates against heat and 

does not burn.  With the correct design and installation, along with implementation of additional fire 

protection measures, timber frames should more proactively be adopted as a form of construction 

for low story homes (in line with building regulation requirements).  A timber frame home will help to 

support a “fabric first” approach, reducing the need for bolt-on technologies (e.g. solar panels) 

which can prove costly and expensive to maintain.   

Clean technologies and maintenance  

Low carbon heating and cooling technologies include air source or ground source heat pumps, 

connections to district heating, solar energy, mechanical ventilation heat recovery.  With these 

technologies comes questions from housing providers around their capital costs, costs of 

maintenance, and where to locate equipment to ensure safe and easy access to maintain it.    

For example, if a particular technology is positioned out of the way on the roof, what impact will this 

have on building design and ease of access for maintenance?  Conversely, if the technology is 

positioned within a property, is the managing agent able to gain easy access to undertake cyclical 

and planned maintenance on it and what impact does it have on residents?   

No one size fits all, and to ensure a pragmatic approach for the building in question, it is necessary 

to carry out thorough due diligence to confirm that the location of the equipment will have minimal 

impact on habitable space, noise disruption to the resident, cost, access and safety of the 

maintenance requirements.   Close liaison with the managing agent, tenant liaison officers and/or 

future residents will help strike this balance during the design stages of a new home. 

Clean technologies and the impact on the user 

Government policy has set a requirement that no new homes should have fossil-fuel heating 

systems installed after 2025.  This means that all heating from 2025 will effectively be supplied by 

electric or direct renewable energy sources, for example, air source heat pumps (ASHPs) or solar 

panels. Focusing on ASHPs, if maintained properly, they can reduce energy consumption, fuel bills, 

and carbon emissions which are all attractive attributes.  However, with ASHPs comes the need for 

https://www.bbc.co.uk/news/science-environment-47559920


 

outside space to house the equipment. This might affect planning permission by reducing usable 

outside tenant space required to meet spatial planning requirements which can already be tricky to 

achieve in an urban environment.  Positioning ASHPs outside to ensure a good air flow is important. 

However, noise levels produced (40-60dB) have an impact on residents, which means it is often 

necessary to adopt noise refraction measures and to ensure the equipment is not positioned 

directly outside of habitable rooms. 

If this equipment is not used or maintenance properly it can have the opposite effect and drive 

energy costs up. With any new technologies adopted resident engagement is key to ensuring 

residents understand how the equipment works and how it can reduce energy consumption and 

provide a cleaner built environment.  It will require persistence to help make this culture shift. 

Provision of green space and maintenance  

Providing additional green space and landscaping is a simple and cost-effective solution to help 

reduce carbon emissions associated with new homes as the plants and trees will act as a carbon 

sink. In addition, this can help alleviate the risk of flooding, overheating, and promote biodiversity.  

This includes planting of trees, shrubs, grasses and the installation of brown and green roofs.  The 

landscaping strategy for any scheme must consider the cost and responsibility of maintenance. The 

specification of the plants ideally should be hardy and low maintenance so that occupants or 

managing agents are able to care for them.  It is also crucial to understand the end user and what 

they might be capable of maintaining physically, psychologically, and financially.  

How to walk the tightrope? 

To achieve carbon zero homes, considering “fabric first” is a crucial first step.  After this, “bolt on” 

technologies can be adopted to offset the remaining emissions with renewables and energy efficient 

technology.  

Assessing which carbon efficient approaches are adopted comes with a trade-off between 

competing challenges.  The diagram below sets out five core challenges and demonstrates how 

hard it is to “walk the tightrope” without compromising on the five individually. As one can see from 

the diagram, there is a small target space which housing providers need to operate within to 

achieve carbon zero homes (environmental impact) while meeting the four other challenges.  

 

 



 

At the core is stakeholder engagement 

At the core of the approach must be proactive stakeholder engagement.  The voice of the resident, 

the managing agent and or maintenance provider must not be forgotten. When designing carbon 

zero homes, housing providers have three opportunities to implement this change: during the 

design stage, the construction stage and in use. Proactive stakeholder engagement should begin at 

the design stage, asking residents what their drivers are, and continue throughout the occupation 

of the homes to ensure long term behavioural change in maintenance and use.  

To ensure a 360-degree view of all key stakeholders is collated and considered, it is essential that: 

• Adequate time allowances are built into the design and build programme to allow for 

thorough engagement of stakeholders including tenants.  In fact, it is recommended that 

there is standalone programme for resident engagement to capture all the complexities 

and this can overlay onto the wider scheme programme. 

• A bottom up approach when designing new homes is taken. Stakeholders who 

understand the local area, how the space will be occupied, used and maintained will 

provide answers to most questions and more often than not can suggest a simple fix to a 

problem. 

• Key internal stakeholders are present during design team meetings and design stage 

reviews to ensure the voices of specialists are heard on the following topics: fire, 

mechanical & electrical, cost, energy, planning, and tenancy management. Competing for 

these experts’ time can be tricky, therefore energy might be required to ensure their 

attendance at these meetings. It is essential that time is spent to properly obtain their buy 

in. 

• The tone of meetings is positive and proactive. Starting engagement in early stages enable 

more open questions to be asked, thereby providing a genuine opportunity for 

stakeholders to have their say and influence. If engagement is undertaken too late, 

stakeholder’s views can rarely be properly considered and implemented and, can be seen 

as a box ticking exercise. 

• Investment of resources to provide training for residents and the maintenance teams on 

how specialist equipment operates, should be managed, and used to drive the best results 

from emissions and cost perspectives.  It is critical that these stakeholders fully 

understand the benefits of green technology equipment. 

The housing sector has a big part to play in driving down UK carbon emissions to net zero by 2050.  

With ambitious new homes targets, housing providers will need to successfully “walk the tightrope” 

to achieve a balance between the five competing challenges so they can play their part.  To do so, 

proactive stakeholder engagement must underpin this overall process.  This can be an intimating 

and challenging hurdle for housing providers to overcome.  As a starting point, housing providers 

should look to review, and if required revise, their development strategies and implementation plans 

to ensure these core principles have been embedded. 

For more information on any of the items discussed in this paper please contact Principal consultant 

Annabel Gray on Annabel.Gray@altairltd.co.uk  
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