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 Overcoming
     the challenge

While some developers are already striving for net zero, biodiversity net 
gain, BREEAM Outstanding and EPC A ratings on new stock, arguably the 
greatest challenge is how to upgrade existing buildings.

Arguably the greatest challenge is how to 
upgrade existing stock. Improving the thermal 
performance, lighting efficiency and heating 
systems are the main opportunities for reducing 
built environment emissions. In many buildings, 
the viable improvement opportunities will be 
from relatively quick and easy improvements to 
the services  and systems within the property. 

Large modern warehouses, for example, 
typically have high levels of energy consumption 
– and therefore emissions – from lighting, 
hence targeting lighting efficiency and utilising 
natural light can be a good first step. Beyond 
these ‘low-hanging fruit’ upgrades, the more 
structural improvements requiring changes to 
the building fabric pose a more costly solution, 
such as installing additional insulation and any 
associated structural or fabric changes which 
may be required to the building envelope.

Aside from minimising energy use, ensuring 
renewable energy generation through the 
installation of heat pumps, solar PV and energy 
storage systems, while creating many benefits, 
also come at significant cost.

The IPF report ‘Costing Energy Efficiency Improvements in Existing Commercial Buildings’ highlights 
the relationship between capital improvement costs and EPC ratings, using an illustrative case study of 
an EPC grade G industrial building. The costs to improve the building from a G rating to a E (to comply 
with MEES up to 2023) were relatively inexpensive, however costs increased singificantly to meet a 
grade B rating, with improvements to the building fabric necessary to bring the building up to the 
higher rating. This highlights the scale of the task for getting older buildings to meet 2030 standards – 
especially considering the seven-year payback period mandated by current EPC legislation.

Bridging the performance gap
EPC standards provide an indication of the energy 
performance of a building. However, there is still 
a disconnect between EPCs and carbon savings 
– known as the performance gap. While many 
new and refurbished buildings have the ability 
to operate at a high level of efficiency, earning 
good EPC grades and other environmental design 
accolades, very few buildings match their design 
estimate in operation.

According to a study of 49 buildings conducted 
by Innovate UK, average total carbon emissions 
were 3.8 times higher in operation relative 
to the buildings’ design estimates. Several 
factors can contribute toward the performance 
gap, including over-complicated building 
management systems and facilities which 
alienate users, a lack of education on the most 
efficient means of use, occupiers not buying 
in to sustainable practices and simple human 
preference and behaviours.
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IMPROVING THE EPC RATING  
CAPITAL COSTS OF IMPROVING EPC RATING

• The building has an existing grade of 
G so the landlord is obligated to try to 
make improvements to comply with 
MEES regulations.

• Inexpensive roof insulation achieves 
an EPC grade of D at c. £25 per sq, 
while more effective measures come at 
higher costs from £80 to £120 per m2.

• Without improvement in the building 
fabric (i.e. roof insulation), it is difficult 
to achieve more than a high E rating 
even with packages of measures.
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Fit-outs can also impact a building’s operational 
energy performance, hence it is important to 
understand a tenant’s fit-out intentions prior 
to signing the lease to ensure the building will 
be used in a sustainable way. Although green 
lease clauses can help to cement this, requiring 
occupiers to maintain a set level of energy 
efficiency throughout their tenancy, these are 
not particularly common, hence fit-outs can be a 
common driver of the  performance gap.

Consequentially, although the environmental 
standard of new and refurbished buildings has 
increased in recent years in terms of grades 
and certifications, this has not corresponded 
to an equivalent rise in actual environmental 
performance. Bridging this gap is vital to 
ensuring that UK real estate can operate at the 
level required for a net zero economy.

EPC to WLC
Meeting the EPC standard is a small but 
important part of the challenge to net zero 
carbon. While operational emissions from 
buildings and construction are responsible for 
28% of all carbon emissions in the world (from 
energy used to heat, cool and light buildings), 
11% comes from embodied carbon emissions: 
upfront embodied carbon that is associated 
with materials and construction processes, use 
stage embodied carbon emissions and end of 
life embodied carbon. All of these need to be 
considered through assessment of the whole 
life-cycle carbon (WLC).

A holistic approach to reducing carbon emissions 
is advocated by organisations such as UKGBC. 
The whole life-cycle approach puts an onus 
on reducing embodied carbon during the 
construction, refurbishment and maintenance of 
buildings, initiating improvements that can reduce 
energy and carbon consumption during operation 
and realising those savings with optimal use of the 
building controls throughout operation. 

While every effort is made to extend the building 
life as long as practically and equitably possible 
through adaptable designs and retrofitting work, 
optimal end of life solutions for the building 
itself are also planned out to minimise or negate 
entirely the need for any waste to landfill.

Additionally, the whole life-cycle approach will 
require making greater use of what we already 
have. Across all asset classes, second-hand space 
is often perceived as less desirable due to a lack 
of suiting to exact specifications, or perhaps 
the amount of work required to become fit for 
purpose. However, the embodied carbon impact 
of utilising an existing property compared to 
building new is significant. Hence, encouraging 
the re-use of space wherever possible will be a 
key part of the road to net zero. This will require 
a greater degree of adaptability to be built into 
new spaces and installed into existing properties 
to ensure that each space can feel tailor-made to 
the tenant, regardless of its original purpose.

BREEAM ACCREDITATIONS AND COMMERCIAL BUILDING EMISSIONS
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One solution to the problem is carbon and energy auditing, which can help identify and guide 
interventions to decrease the gap. Through detailed building surveys and energy profile analysis, 
companies such as Arbnco, Carbon Profile and Compliance 365 provide an operational picture of 
the energy use within a building. These audits deliver insight into the most and least energy efficient 
areas of a property, often making use of additional data from sensors relaying building usage data, 
such as water consumption, power requirements and occupancy levels. Analysis of these insights 
can be used to identify the most beneficial behavioural and structural changes within the building, 
resulting in the most effective improvements being found and applied for the greatest efficiency 
gains with the least cost.

Although these audits are currently optional, there are other mandatory exercises such as the Energy 
Savings Opportunity Scheme (ESOS) where large companies must assess their power consumption 
every four years and try to find new ways to reduce this4. More stringent environmental reporting 
requirements which address the performance gap, such as the Taskforce on Climate-related Financial 
Disclosure (TCFD) guidelines, as well a the Streamlined Energy and Carbon Reporting (SECR) will 
become commonplace.
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DNO Distribution network operator – regional electricity companies who act as intermediaries between the National Grid and consumers to provide electricity.

Energy 
performance gap

Discrepancy between the designed energy efficiency of a building and the operational reality, with buildings typically underperforming relative to their 
design estimates. Operational energy models can be used to identify and address this gap.

Energy saving 
doors Insulated doors with an airtight seal when closed which can help to deliver an energy-efficient space.

EPC Energy performance certificate – a standardised measure of energy efficiency for UK properties which provide a rating and a grade from A to G, with A being 
the most efficient.

EVs Electric vehicles – these are cars, buses and other mechanised transport methods which are powered solely through electricity via a rechargeable battery.

External insulation An airtight and waterproof layer fixed to the outside of the building, usually a wall, to improve thermal performance.

Green roofs A specifically designed roof which has a thin layer of soil with vegetation planted into it, typically moss or small plants. Green roofs can provide greater 
insulation, rainwater storage and well-being benefits.

Green walls A living vertical garden installed internally or externally, which uses plants and greenery to provide insulation, air quality improvements and well-being 
benefits. 

Ground source 
heat pumps 

An exchange system which utilises the heat naturally stored a few metres below the Earth’s surface to heat the building and produce hot water with a high 
level of energy-efficiency.

HVAC system Heating, ventilation and air conditioning systems – crucial components of large modern buildings which regulate the internal atmosphere and often a major 
consumer of operational energy.

Internal insulation Installing padding or filling within the building to prevent heat loss from drafts or thermal gradients. Examples include cavity wall insulation, underfloor 
insulation and loft insulation.

LED lighting Low-energy alternatives to traditional fluorescent and incandescent light bulbs, operating at up to 90% greater efficiency.

LEED Green building accreditation framework that rates buildings based on their sustainability, energy efficiency and well-being credentials.

Locally sourced 
materials 

Components and supplies which have been produced and acquired in the nearby area, reducing the embodied carbon footprint of the material by 
minimising transportation.

Low-emitting paint Paints and materials which release a low amount of indoor air contaminants, reducing occupants’ exposure to odours, irritants and other hazards to health 
and well-being.

MEES Minimum energy efficiency standard – required levels of energy performance, introduced in the UK in 2016 and currently based on EPC grades.

On-site energy 
generation

Consumers producing their own power locally. This can be ‘behind the meter’, meaning that the consumer uses their own supply entirely, or excess power 
may be sold back to their DNO through a PPA.

Operational 
energy modelling

Detailed surveys measuring the actual energy consumption within the building in day-to-day operation. These studies provide information on where and 
how energy is used, providing insight on how to reduce this.

PPA Purchase power agreement – a contract between a DNO and a smaller-scale energy producer, such as a consumer producing onsite power, where the DNO 
agrees to buy electricity from the producer.

Retrofitting Improving the environmental credentials of the existing built environment, typically through upgrading the insulations, lighting and HVAC systems to 
increase energy efficiency.

SECR Streamlined Energy and Carbon Reporting – large UK companies using over 40,000kWh of electricity annually must present their energy consumption and 
carbon emissions, as well as their actions taken to improve energy efficiency.

Skylights Creating means for extra light and heating reduces the need for electricity at certain times of the day.

Solar PV 
(photovoltaics) Energy produced from sunlight, typically through solar panels.

TCFD Climate-related Financial Disclosure – a framework requiring firms to disclose their contributions and exposure to climate-related risks including in 
investments, mandatory in the UK from April 2022 for large businesses.

Waste-to-energy 
plant A facility which generates energy through incinerating excess refuse and waste.

Wind turbines Windmills capable of producing electricity through the kinetic energy of the wind. These are often small-scale for onsite generation. *Credit to Arbnco for work done on EPC modelling of buildings


