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Introduction

Climate change is the biggest challenge 
to society and the economy that we 
have ever seen. As businesses, political 
leaders and the public belatedly look 
to mitigate its impacts, we focus on the 
changes required in real estate at both 
the operational and building level to 
optimise energy and carbon efficiency.

The need to decarbonise is no longer a subject for debate for businesses and 
the real estate sector. The impact of Covid-19, and the increased focus on our 
physical environment, has pushed the importance of sustainability even further 
up the agenda. The green wave is very much upon us – with political, societal, 
corporate and indeed economic attitudes all pushing in one direction. 

Building on our work examining the impacts done in 10 trends for a zero 
carbon world, this report sets out the key pressures affecting the industrial built 
environment, the changes that need to be made and the cost of doing so in 
order to achieve the green industrial revolution. 

https://avison-young.foleon.com/ten-trends/a-zero-carbon-world/home/
https://avison-young.foleon.com/ten-trends/a-zero-carbon-world/home/
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   A key
battleground

The industrial landscape is evolving. Structural shifts across the economy 
are helping to fuel the continuing surge in demand for industrial and 
warehouse space, with longer-term undercurrents of change also 
impacting the sector. While the trajectory of the industrial market’s 
development is reliant on multiple external drivers, it is itself a critical 
factor in the outlook for several other sectors and trends, including the 
UK’s net zero goals.

Demand for industrial and warehouse space 
continues to rise, driven by a combination of 
e-commerce growth and a global disruption to 
supply chains.  For many organisations, their 
logistics operations are also under intense scrutiny 
in their drive to decarbonise. The residual increase 
in the volume of e-commerce transactions during 
the pandemic combined with downstream 
disruption, goods shortages and the global 
spotlight on ESG, has put supply chains under the 
microscope like never before – including the long-
term sustainability of the sector. 

Owners and developers of warehousing and 
logistics space are setting increasingly stringent 
carbon and sustainability targets for both new 
and existing portfolios, responding to demand 
drivers from across real estate and the consumer 
base. While change is already underway 
and visible – and often cited as an ‘easy win’ 
compared to other sectors – the scale of the task 
ahead in terms of making a sustainable industrial 
sector is vast. Furthermore, the size of the sector 
and its environmental impact mean that it is a 
key battleground for the UK’s net zero strategy – 
one with a multitude of highly influential trends 
to consider.

Industrial demand is exceptionally strong 
As shopping habits have changed over the past decade, with online retailing accounting for a growing 
share of the market, there has been a consequential increase in demand for industrial space. The 
heat of the market has not only caused increased transactional activity across the sector – Amazon 
alone have acquired c.40 million sq ft since 2016 – but has also driven efficiency in the use of space 
and automation. Industrial and warehouse facilities are no longer seen just as ‘big sheds’, but rather 
sophisticated spaces of innovation and state-of-the-art technology. 

Post Brexit UK
While the impacts of Brexit on trade are still to 
fully play out, it has encouraged companies to 
de-risk supply chains, providing a further fillip to 
UK industrial demand, at least in the short term.  
With added impetus from the Covid pandemic, 
the increased focus on contingency planning 
requires increased levels of stock by reshoring, 
as just-in-time inventories become just-in-
case. Higher shipping costs, a weaker Sterling 
and the desire to increase sustainable supply 
chains have all contributed to an element of ‘old 
demand’ returning to the UK. In addition, post-
Brexit UK has increased financial incentives, with 
the creation of eight ‘free ports’ spearheading 
this policy – and expected to catalyse demand. 

Green growth
The technological and green revolution will itself 
be a catalyst for further demand in the sector.

The electrification of the automotive industry 
is a key element to the UK’s zero carbon goals. 
Advanced electrical engineering is a growth driver 
to industrial demand and gigafactories, which 
produce batteries for electric vehicles, are vital 
to the future of the British car manufacturing 
industries, as well as fuelling the clean HGVs 
of the future – the essence of the logistics 
industry. Gigafactories are due to be built in 
Blyth and Coventry, while Nissan and its battery 
partner Envision have also announced plans to 
build a gigafactory near their existing plants in 
Sunderland. There will be further growth in this 
sector in the short – medium  term.
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Power
The uses of industrial space are also evolving 
– bringing with them increased needs for 
renewable energy. Aspects of the green 
revolution are contributing to this, such as 
high-tech manufacturing including gigafactories. 
The growth of data centres is also adding to 
the pursuit of power. The proliferation of cloud 
computing and the advent of the internet of 
things is driving increased demand for data 
centres, which have seen considerable growth 
over the last five years and particularly during 
Covid. Demand is expected to accelerate further 
in years to come, with estimated growth of 
around 10% per annum over the next five years. 

Innovation within the industrial and logistics 
sector is also having an impact, with the rollout 
of 5G-enabled supply chains and the rise of 
automation. The move towards automation 
in warehousing and on the factory floor has 
accelerated, with this only likely to increase as a 
result of reduced labour supply, as well as due 
to the efficiency upgrades that the technology 
can offer. Benefits from automation are often 
maximised through having an optimal mix of 
robotics and human, high-skilled jobs. However, 
this arrangement typically requires more power 
– having to cater for both technical and human 
requirements and conditions.

While there will be partial offsetting of the 
growing energy requirement through increased 
energy efficiency, the availability of clean-
sourced power is an increasingly important 
consideration for high-consumption occupiers.

Changing locational demand
Development opportunities in the industrial sector are being created not only from 
the increasing level of occupier demand but also the increasingly bespoke supply and 
the proliferation of supply in historically non-prime locations, providing greater labour 
availability, lower cost solutions and more pre-let opportunities as well as, in some 
cases, power availability.

Locations in the North East, East Midlands and Yorkshire have witnessed considerable 
increases in big box development, while recent historic de-industrialisation of stock 
in inner cities has been tempered by the reverse obsolescence created by new 
e-commerce demand for old urban industrial units. 
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Greening supply chains
As businesses become increasingly focused 
on their strategy towards net zero carbon 
emissions, taking care of one’s own actions is the 
relatively easy win. Direct emissions from owned 
or controlled sources (Scope 1) and indirect 
emissions from heat, power and water (Scope 
2) are often simpler to measure and address as 
they are under the direct remit of the company. 
‘Scope 3’ emissions, however, which encompass 
all other indirect emissions across the supply 
chain and hence are more difficult to quantify 
and control, are typically over 11 times higher 
than their operational – scope 1 & 2 – emissions1. 

While all companies have supply chains, those 
involved in product production, distribution, 
retailing and infrastructure – i.e. the users of 
industrial and distribution real estate – tend 
to be most carbon intensive.  Indeed, the eight 
largest value chains make up more than 50% of 
global emissions alone2 – providing significant 
scope for change. As leading companies from 
every sector move down their own net zero 
carbon paths, the demands they will place on 
their suppliers will continue to rise.

The inherent complexity of supply chain 
management lends itself well to greening. 
Smart management systems will enable carbon 
accounting across each component of supply 
chains. Some of the improvements being made 
are relatively simple – whether that’s through 
SKU and packaging rationalisation, consolidation 
of deliveries, minimisation of ultra-fast deliveries 
or through collaboration across providers 
such as the DPD/Post Offive tie-in3. However, 
on a larger scale, this supply chain reaction 
is leading to improvements across entire 
logistics networks and driving greater focus 
on the sustainability credentials of a site from 
prospective occupiers. This is already visible 
at the top end of the market and is filtering 
through to the smaller tenants. Combined 
with the transparency of green certifications, 
buildings which do not align with companies’ 
sustainability targets will simply be filtered out 
before the search has even begun.

For both new and existing industrial property, 
this greening of the supply chain means that 
there will be an increasing focus on demand-
led decarbonisation and is being matched by 
innovation from developers and landlords. For 
example, Prologis reduced its greenhouse gas 
emissions by 37% between 2016 and 2020 – 
the equivalent of removing 482,000 vehicles 
from the road. Increasing demand provides 
the opportunity to advance sustainable 
technologies and design innovations in new 
developments that could be used to create a 
strategy to limit embodied and operational 
carbon in existing buildings.

Purchase of electricity, 
heat or steam

Processed products

Outsourced  
activities

Business trips Renting or  
leasing vehicles

Waste  
management

Combustion of  
fossil fuels

SCOPE 2
ENERGY INDIRECT

SCOPE 1
DIRECT

CO2 SF6 CH4 HFCs PFCsN2O

EMISSIONS

Company vehicles

SCOPE 3
OTHER INDIRECT

The eight largest value chains make up more than 
50% of global emissions alone – providing significant 
scope for change
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2020
Autumn: UK government 
publishes Energy White 

Paper outlining NZC delivery

2021 
UK Gov’t Heat 

& Buildings 
Strategy

2021 
COP26

2021 
Performance based 

ratings scheme 
consultation for 
non-domestic 

buildings >1,000m2

2018
Minimum EPC rating ‘E’ 

for all new leases

2021 
Non-domestic PRS MEES: 

Implementation of the 
EPC B Future Target 
(Gov’t consultation)

2022 
Mandatory climate 

related disclosures for 
occupational pension 
schemes (>£1bn) and 

bigger companies

2023 
MEES EPC minimum 
‘E’ rating for existing 

non-domestic 
leases

2025 
Mandatory climate-related 

disclosures for all others eligible

2027
Minimum EPC rating ‘C’

for non-domestic buildings*

2030
Minimum EPC rating ‘B’. 

Non-domestic

2035
The UK’s commitment to 
reduce emissions by 78%

Bold text: indicates  
primary legislation

*Under Government consultation

2018

2019

2020

2021

2022 

2023 

2027

2025

2030

2035

2019
UK declares  

Climate Emergency

2022 
Soft launch Phase 1 
Performance based 

ratings scheme*

2022 
2022 Part L Building 
Regulations increase 
to 27% above 2013 
regulations in June

2023 
Full launch Phase 1 
Performance based 

ratings scheme*

2025 
Incoming PRS Regulation amendments
to include interim MEES EPC rating ‘C’
requirements by 2027 and B by 2030*

2020
Non-domestic PRS MEES: 
Future trajectory to 2030 

(Gov’t consultation)

2020
Energy Performance 

Certificates for 
Buildings: Action Plan

2021 
Mandatory climate-related 

disclosures for occupational 
pension schemes (>£5bn), 
banks, business societies 
and insurance companies 
(supervisory expectations) 

and premium listed 
companies

2023 
Mandatory climate-related disclosures for 
other UK-authorised asset managers, life 

insurers and FCA-regulated pension providers

MEES TIMELINE –  
RELEVANT LEGISLATION
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     EPC,
as easy as
   A+B

As a result of the UK government’s 2050 net zero goals, changes in 
government policy and building regulations will put significant pressure 
on owners of real estate to improve the sustainability of their buildings. 

Additionally, the embodied carbon (emissions 
produced through the materials and construction 
process employed on the site) held in existing 
properties is considerable and retrofitting often 
presents a considerable carbon saving relative to 
demolishing and rebuilding.

Legislation introduced in 2018 set a minimum 
energy efficiency standard (MEES) for non-
domestic buildings to achieve a set level of energy 
efficiency. Benchmarked through EPCs (energy 
performance certificates), the legislation requires 
properties to hold an EPC grade of E or above 
in order to be let or sold. In 2023, the grade E 
requirement will be extended to all non-domestic 
properties including those under lease, unless a 
valid MEES exemption has been registered.

According to our analysis of the EPC register, 
the 2023 MEES will impact 9,900 industrial 
properties, around 10% of buildings, that were 
graded at F or G between 2012 and 2021. In 
2030, the MEES requirement will increase further 
with all non-domestic properties needing to 
achieve an EPC grade B or above unless holding 
an exemption. Based on EPC lodgements since 
2012, this will require in excess of 89,900 or 90% 
of industrial properties to improve their energy 
performance – a considerable task.

Recommendations for improving the energy 
performance of a building are provided with 
each EPC. While some of these are relatively 
simple and affordable, such as changing the 
lightbulbs for low-energy alternatives, others are 
much more invasive and cost intensive.
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In it together
Ultimately, landlords and owners are responsible for ensuring their buildings meet the MEES 
requirements, even if the property is under a full repairing and insuring lease. Completing the 
necessary works to achieving the standard may cause tensions between occupiers and landlords as 
the tenant is unlikely to want to sacrifice their access for works to take place. Temporary exemptions 
are stipulated in the legislation to help navigate these challenges, but we are likely to see landlords 
being obliged to take advantage of lease events to ensure changes are enacted as soon as possible in 
order to avoid breaching requirements.

In addition to this, tenants making large 
investments into their buildings, including, heat 
pumps, PV (photovoltaics) arrays and batteries, 
are likely to wait for expected business rates 
tax amendments. This is to avoid risking 
an inadvertent increase in business rates 
liabilities, as making certain energy efficiency 
improvements can result in higher valuations, 
triggering a rise in rates payable, although 
this discrepancy is expected to be amended 
in April 2023, it is currently acting as a barrier 
to investment in decarbonising stock and 
may mean some buildings do not receive 
the current investment they need to avoid 
legislative obsolescence. 

Some landlords may attempt to gain rolling five-
year exemptions based on technicalities, but we 
expect the government to make this increasingly 
onerous and costly, notwithstanding the 
reputational risk this could exert on the building 
owner or operator.

This widespread risk of obsolescence will help 
contribute to liquidity in the market as savvy 
investor/developers look to leverage this risk 
to acquire discounted stock for retrofit or 
redevelopment. 

The seven-year (gl)itch?
There is an additional exemption for retrofitting 
improvements that will take longer than seven 
years to recoup the initial cost of the work through 
estimated savings in energy bills. The formula 
for the seven-year payback test is set out in 
regulation and obtaining an exemption along 
with cost quotations requires evidence of the 
calculations made to demonstrate this. This MEES 
exemption route also requires a confirmation that 
the landlord or a person exercising management 
control in relation to the landlord is satisfied that it 
does not meet the seven-year payback rule.

Although this is intended to make the 
sustainable transition more equitable, building 
owners remain responsible for conducting and 
financing the often-considerable retrofitting 
works needed, even if they do not occupy the 
building themselves and hence will only be 
passing on the energy saving to the tenant.

The seven year exemption also means that a 
large proportion of non-domestic properties will 
not be required to meet the energy efficiency 
level needed for the UK to achieve the 2050 net 
zero carbon target. We therefore expect the 
exemption to be amended or dissolved in the 
future to ensure MEES are able to generate the 
level of change needed..

Under Operation
A further stick the government has up its sleeve 
to corral the real estate sector onto the road 
to net zero is the widespread introduction of 
operational energy performance standards. 
These would measure a building’s actual energy 
performance annually and allow for a much 
more accurate and up-to-date assessment 
of its performance. The introduction of a 
performance-based policy framework and rating 
system will be introduced for buildings over 
1,000 sq m in England and Wales. The details 
are still being fleshed out, but initially it will be 
applied to offices before being expanded to 
other asset types, with industrial buildings being 
high up the priority list.

10% below  90% below 

2023 MEES
GRADE E

(9,904 buildings)

2030 MEES
GRADE B

(88,932 buildings)
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          Upgrading
              our
        existing
                stock

One of the reasons for the considerable challenges posed by the retrofit 
requirements to increase the sustainability of the UK industrial market is 
the age of the stock. Only 20% of industrial stock has been built between 
2000 and 2019, while 43% was built in the 1980s and 1990s. 38% is more 
than 40 years old.

Historically, industrial and distribution 
warehouses have suffered less from 
obsolescence than offices and have also 
benefitted from relative ease of new build 
development. As a result, much of this 
stock remains largely fit for purpose. This is 
particularly the case given current high levels 
of demand for all sizes of units in the industrial 
sector. In many instances, this excess demand 
has reversed locational obsolescence as disused 
1970s edge-of-town industrial units are now 
perfect for last-mile logistics.

However, older stock built before current 
standards tends to underperform in 
sustainability measures. These ageing assets 
are encountering environmental obsolescence 
as climate policies and energy efficiency 
requirements become more stringent.

INDUSTRIAL EPC LODGEMENTS BELOW GRADE E (%)
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INDUSTRIAL EPC LODGEMENTS 

PROPERTY TYPE EMISSIONS
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The introduction of MEES has already had a positive 
impact on the measured energy performance of the 
built stock. The average rating of EPCs achieved by 
industrial properties has increased by 3% per annum 
since 2016 – coinciding with the introduction of the 
2018 grade E requirement – to now average a grade 
D. The longer-term requirement of grade B by 2030 
will have a similar impact, continuing the momentum 
of energy efficiency upgrades in industrial stock.
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RENTAL VALUE AND EPC GRADE CORRELATIONS FOR INDUSTRIAL ASSETS

CAPITAL VALUE AND EPC GRADE CORRELATIONS FOR INDUSTRIAL ASSETSGreen Premium/Brown Discount
As a result of the environmental obsolescence 
risk posed by the impending MEES and the costs 
of reaching the minimum rating, combined with 
growing sustainability demand more generally, 
we are already able to see a relationship 
between EPC performance and values.

Higher EPC grades are correlated with higher 
rental values in industrial properties. This is 
likely to also be impacted by a building’s age, 
location and quality, with better EPC grades 
more likely to be held by newer, prime, high-
quality stock, thus attracting higher rents. 
However, the relationship strengthened 
between 2016 and 2021 following the 
announcement and introduction of MEES 
requirements, compared with the pre-MEES 
2010 to 2015 period – with the caveat that this 
coincided with the increase in occupational 
demand across the sector. The increase from 
grade G to grade A rents rose by 2 percentage 
points between the periods, while the increase 

from F to E (the compliance boundary for 
the 2018 and latterly 2023 MEES) rose by 11 
percentage points. This suggests that there is 
a positive correlation between EPC grades and 
rental values, driven by MEES. 

A similar relationship is visible with industrial 
capital values. The gap between the grade 
G and grade A average capital values per sq 
ft increased by 16% from the 2010 to 2015 
and 2015 to 2021 periods. Additionally, the 
difference between the grade G and grade E 
rose by 2% in the timeframe.

Taking these two value relationships together 
suggests that making improvements to a 
building’s EPC rating could provide greater 
security in investments and income by 
increasing the property’s appeal to buyers and 
tenants. Further, we expect these correlations 
to strengthen as additional MEES requirements 
come into effect.

A ‘green premium’ on the top performing 
assets is currently visible – and increasing in 
rental values, with the differential between 
grade B and grade A average rents increasing 
by 2 percentage points between the pre- 
and post- MEES period. The growth of the 
difference over the grade F and grade E 
compliance boundary of 11 percentage points 
also evidences a ‘brown discount’. Further, 
this discount is expected to grow as MEES 
deadlines draw nearer, bringing a greater 
risk of environmental obsolescence for sub-
standard buildings which could result in them 
becoming stranded assets.

Overshooting the minimum
The uplift in Part L regulations will come into 
force mid-2022, and will likely continue to 
tighten in order to meet the government’s 
carbon reduction plan further. With 
EPC banding derived from the building 
regulations, landlords should be prepared for 
a higher standard of grade B by 2030.

Landlords are encouraged to set their targets 
higher than the minimum standards as 
regulations and levies are expected to become 
increasingly targeted to reducing carbon, 
such as the climate change levy and carbon 
taxes. These are currently set very low, to the 
extent that some developers will just pay the 
tax, but this will change and there is increased 
evidence of shadow carbon pricing in order to 
foreshadow absorption of taxes, spreading the 
cost and action as a form of risk management.
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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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Built
for purpose

Skylights LED lighting

Low-emitting 
paint

Internal insulation External  
insulation 

Destratification

Energy saving 
doors

Green  
walls

Locally sourced 
materials

Operational  
energy modelling

Biodiversity net gain Green roofs

For further info see  
detailed glossary on page 42

Constructive action that will 
move towards decarbonising the 

industrial built environment
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Facing
        reality

The cost of improving the UK’s industrial, manufacturing, logistics 
and warehousing stock – even just in terms of MEES – is gargantuan. 
While each building is different, we have undertaken analyses of the 
current built environment and costed implementing the minimum 
recommendations required. The estimated total cost for achieving the 
2030 MEES requirement for industrial stock comes to £30.5 billion, at an 
average cost of £334,000 per building. 

Changes in Building Regulations, or MEES rising 
to an EPC grade A let alone actually net zero 
industrial real estate would add significant extra 
cost. Improvements to meet higher sustainability 
requirements typically require more invasive and 
expensive structural improvements, as well as 
high-tech additions such as on-site renewable 
energy generation facilities.

26 | Building Zero – The road to zero carbon logistics

EPC RECOMMENDATIONS FOR INDUSTRIAL BUILDINGS 
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Building proofs
Each building will have its own challenge. In 
order to highlight the necessary investment 
needed, we have modelled three hypothetical 
buildings with characteristics typical of their 
particular strata of the industrial real estate 
landscape. Through conducting detailed EPC 
modelling with Arbnco, we are able to provide 
case study examples of what’s required to 
improve the industrial stock.

All three buildings used the same building 
archetype as their base: a typical single-storey 
storage warehouse with a 50,000 sq ft footprint 
including usual office and WC provisions and 
a repeating pitched roof. The three models 
were then assigned certain roofing, cladding 
mechanical and electric characteristics specific 
to buildings of their built year periods – 1960s, 
1980s and 2000s.

Arbnco’s modelling program is able to provide 
retrofit outcomes for buildings, including the 
potential impact on the EPC grade, the cost of 
the upgrade and the time taken to recoup the 
initial investment through cost savings (the 
payback period). 

For the purposes of our analysis, we have 
included those measures which would be 
exempt due to the seven-year payback rule. 
The exemption is expected to be amended 
in the future as it means a considerable 
proportion of the built environment will not 
get up to the level required to achieve the UK’s 
2050 net zero carbon target. Including these 
measures therefore helps to understand what 
it will take to get the industrial built stock to 
meet net zero requirements, beyond achieving 
current MEES regulations.

TOTAL COST

£30.5 bn

PER BUILDING

£334 k
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1960s 1980s

• Typical Insulated Build Up System Using 
RPM ‘Robertson Protected Metal’ or 
Asbestos Cement (TAC Big Six profile), or 
Typical Insulated Build Up System Using 
‘Robertson Galbestos’ or Asbestos Cement 
(TAC Big Six profile)

• Kingspan Insulated Panel or Metal Based 
System - typical Built-Up Systems from 
HH Robertsons, Wards or British Steel or 
Polyurethane (PUR) Insulated Panels from 
HH Robertsons, Wards or Cape

• Retrofit or replace roof to improve thermal 
performance

• Replace local electric, central air distribution, 
forced-(un)flued heating systems in 
warehouse/industrial environments and/or 
existing radiant heating systems with new, 
radiant systems

• Replace local electric heating system(s) with 
gas fired wet radiator system

• Replace local electric, central air distribution, 
forced-(un)flued heating systems in 
warehouse/industrial environments and/or 
existing radiant heating systems with new, 
radiant systems

• Gas fired inefficient blowers for  
warehouse area 

• Localised electric panel heaters for  
offices areas 

• Fluorescent light fitting for office/amenity 
areas – generally aged/inefficient

• Gas fired blowers for warehouse area (e.g. 
Ambirad/Reznor type)

• Sodium high bay vapor lights in warehouse 

• Localised electric panel heaters for offices 
areas

• Fluorescent light fittings for office/amenity 
areas

• Replace existing glazing

• Replace T8 fluorescent tubes with LEDs 
(lamp and luminaire)

• Install lighting controls

• Replace High pressure sodium lamps (lamp)

• Install external wall insulation

• 108kWp PV

• Replace existing glazing

• Replace T8 fluorescent tubes with LEDs 
(lamp and luminaire)

• Install lighting controls

• Replace High pressure sodium lamps (lamp)

• Install internal wall insulation

• 108kWp PV

ROOFING & CLADDING ROOFING & CLADDINGMECHANICAL & ELECTRIC MECHANICAL & ELECTRIC

MANDATORY MEASURES  
(WITHIN 7-YEAR PAYBACK)

MANDATORY MEASURES  
(WITHIN 7-YEAR PAYBACK)

EXEMPT MEASURES  
(BEYOND 7-YEAR PAYBACK)

EXEMPT MEASURES  
(BEYOND 7-YEAR PAYBACK)

CURRENT EPC GRADE & RATING CURRENT EPC GRADE & RATING

POTENTIAL EPC GRADE & RATING POTENTIAL EPC GRADE & RATING

POTENTIAL MAX EPC GRADE & RATING POTENTIAL MAX EPC GRADE & RATINGESTIMATED COST OF MEASURES ESTIMATED COST OF MEASURES

G - 198 D - 77

C - 53 C - 60

B - 28 B - 35£1,101,197 to £1,677,723 £657,472 to £731,840

ESTIMATED COST OF MEASURES ESTIMATED COST OF MEASURES

£332,379 – £611,297 £97,784 to £127,119
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2000s

• Typical Built Up Systems from Wards, 
CA Group, Tata (British Steels) or Insurer 
Approved Polyisocyanurate (PIR) Insulated 
Panels from Tata, Wards or Kingspan

• Replace existing air handling units

• Install destratification fans

• Reasonably modern HVAC system (e.g coil 
duct-based system)

• LED lighting in warehouse

• Central heating for office areas 

• LED modular light fittings in office/amenity 
areas

• Replace existing glazing

• Install lighting controls

• Replace local electric heating system(s) with 
gas fired wet radiator system

• 108kWp PV

ROOFING & CLADDING MECHANICAL & ELECTRIC

MANDATORY MEASURES  
(WITHIN 7-YEAR PAYBACK)

EXEMPT MEASURES  
(BEYOND 7-YEAR PAYBACK)

CURRENT EPC GRADE & RATING

POTENTIAL EPC GRADE & RATING

POTENTIAL MAX EPC GRADE & RATING ESTIMATED COST OF MEASURES

C - 59

B - 49

A - 25 £458,832 to £467,589 

ESTIMATED COST OF MEASURES

£7,991 to £10,496 

With all properties achieving a grade B or 
above, these maximised measures provide some 
reassurance that the industrial sector could 
bring its properties in line with the UK’s net zero 
target, albeit requiring significant investment.
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Understanding the scale
The outcome of the modelling confirms that 
there is a considerable price tag associated 
with improving the industrial built environment 
to comply with the 2030 MEES requirements. 
Firstly, none of the case study models met the 
MEES without additional works.

The 2000s building had the highest EPC rating 
at the start and required between £8,000 and 
£10,500 worth of retrofitting work to meet the 
grade B level. The 1980s and 1960s properties, 
which started from worse EPC ratings, required 
between £98,000 to £127,000 and £332,000 
and £611,000 in efficiency improvements 
respectively. Although neither of these buildings 
would achieve an EPC grade B through these 
improvements, further changes such as 
improving the window glazing, replacing the 
fluorescent lighting with LEDs, adding wall 
insulation and installing solar panelling  would 
exceed the seven-year payback period and 
hence would currently be exempt. 

These figures not only highlight the cost of 
complying with the approaching MEES, but also 
the fact that the current legislation will not be 
sufficient to transition the built environment to 
a net zero compatible standard. The 1980s and 
1960s buildings, under the current legislation, 
would only achieve an EPC grade C – short of the 
grade B. 

We have also modelled the maximum EPC rating 
that could be achieved by each property, and the 
costs that this would entail. The 2000s building 
achieved the highest rating of a grade A for a 
cost of £459,000 to £468,000. The maximum 
energy efficiency level that the 1980s and 1960s 
buildings could achieve is grade B. In order to 
improve the 1980s building to grade B would 
cost between £657,000, and £732,000, but this 
increases significantly, to between £1.1 million 
and £1.7 million, for the 1960s building. 

With all properties achieving a grade B or above, 
these maximised measures provide some 
reassurance that the industrial sector could 
bring its properties in line with the UK’s net zero 
target, albeit requiring significant investment. 
Achieving this mass-retrofitting of the stock 
would likely need considerable financial support 
from the government, as well as legislative 
requirements to do so. 

This is particularly apparent given the regional 
variations in property value. Even in the 2000s 
model, which required the least amount of 
retrofitting work, achieving its maximum energy 
efficiency would require a greater investment 
per sq ft than prime industrial properties achieve 
in annual rents across the majority of the 
market, with London and the South East being 
the exception. The same is true for the 1980s 
model. However, the cost for retrofitting the 
1960s building to maximum energy efficiency 
(which was only an EPC grade B) was greater 
than the annual prime rents across all regions. With yields in the sector having seen significant 

downwards pressure, the ability to establish a 
further green premium will be welcomed by the 
UK’s leading industrial landlords. However, for 
the majority of stakeholders, the need to asset 
manage at such a scale provides significant risk. 

Additionally, although the need for retrofitting 
works will immediately benefit the construction 
sector, there will also likely be growth in 
the supply chain and construction-adjacent 
industries. This includes the more localised 
production of sustainable building materials 
and modular construction facilities, helping to 
deliver further sustained demand within the UK’s 
industrial sector.

PRIME RENTS VS COST OF EPC IMPROVEMENTS PER SQ FT
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Although the cost and scale of the change required 
to improve the UK’s industrial stock is significant, 
there is a huge opportunity to inject value into the 
built environment.
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Capital
       value

While there is clearly a necessity to comply with government legislation, 
for most asset owners the decision on what retrofit improvements to 
make will depend on whether they perceive them to be cost effective. 
Put simply, they will only undertake the work if it sufficiently enhances 
the value of the asset (i.e. creates a ‘green premium’) or the value of 
the asset will fall by more than the cost of the retrofit if the work isn’t 
undertaken (i.e. a ‘brown discount’). 

As already established, the options for landlords 
will be to choose between spending the 
minimum required to comply with the relevant 
legislation, investing in bringing buildings up 
to the highest sustainability standard possible 
given the age and nature of the asset, or to 
take no action at all and allow the building to 
become obsolete. 

In previous sections we have examined the 
likely costs associated with each of these 
options across a range of hypothetical buildings. 
We now need to examine these costs in the 
context of current capital values (derived from 
prevailing rents and yields for these types of 
properties in different parts of the country).

1960s

START RENT  
(PSF)

STARTING CAP VAL 
(PSF)

TARGET CAP VAL  
(PSF)

CV UPLIFT REQUIRED

START YIELD RETROFIT COST 2030  
(PSF) 

£7.00

£140.00 £152.00 8.57%

5.00% £12.00

This additional 8.6% ‘green premium’ could 
be achieved by securing a higher rent, or the 
building being valued at a lower yield, or a 
combination of the two.  From the matrix below 
it can be seen that the required ‘target’ capital 
value of £152 psf could be achieved by:

• An 8.6% improvement in the rent, assuming 
the yield remains at 5%

• Or a downward movement in the yield of 39 bps 
from 5% to 4.61% if the rent remains at £7psf

• Or most likely a combination of the two. 

Our analysis is somewhat simplified, for example taking no account of any impact on void periods, 
and using simple initial rent and yield data to derive a current capital value; but we believe the results 
to be both fundamentally valid and highly instructive. For example, let us look at our typical 1960s 
industrial building, in this case assuming it is located in the North West, with a typical current rent of 
£7 psf and a yield of 5%, giving a notional capital value of £140 psf. Adding the estimated cost psf to 
improve the building, (in this case to the minimum standard required by 2030) of £12psf this gives us 
a ‘target’ capital value for the improved building of £152 for the works to be worthwhile.
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YIELD

Rental 
growth

£ Rent 5.0% 4.9% 4.8% 4.7% 4.6%

0.0% £7.00 140.00 142.86 145.83 148.94 152.17

0.5% £7.04 140.70 143.57 146.56 149.68 152.93

1.0% £7.07 141.40 144.29 147.29 150.43 153.70

1.5% £7.11 142.10 145.00 148.02 151.17 154.46

2.0% £7.14 142.80 145.71 148.75 151.91 155.22

2.5% £7.18 143.50 146.43 149.48 152.66 155.98

3.0% £7.21 144.20 147.14 150.21 153.40 156.74

3.5% £7.25 144.90 147.86 150.94 154.15 157.50

4.0% £7.28 145.60 148.57 151.67 154.89 158.26

4.5% £7.32 146.30 149.29 152.40 155.64 159.02

5.0% £7.35 147.00 150.00 153.13 156.38 159.78

5.5% £7.39 147.70 150.71 153.85 157.13 160.54

6.0% £7.42 148.40 151.43 154.58 157.87 161.30

6.5% £7.46 149.10 152.14 155.31 158.62 162.07

7.0% £7.49 149.80 152.86 156.04 159.36 162.83

7.5% £7.53 150.50 153.57 156.77 160.11 163.59

8.0% £7.56 151.20 154.29 157.50 160.85 164.35

8.5% £7.60 151.90 155.00 158.23 161.60 165.11

9.0% £7.63 152.60 155.71 158.96 162.34 165.87

The above example focuses on ‘breakeven’ values but we can also use this approach to examine what 
combinations of rent and yield change would be required to achieve a given target capital value that 
investors might require in order to justify the work.

If we replicate this analysis for all the different 
buildings and cost scenarios in our study, across 
different locations in London and the South 
East, the Midlands and the North of England, 
we can generate for each of them a ‘breakeven’ 
curve as shown in the chart below.  The required 
rental growth (shown on the vertical Y axis) also 
indicates the capital value uplift required under 
each scenario. Thus, it can be seen that in the vast 
majority of cases, the retrofit costs represent less 
than 15% of the value of the asset. 

This implies that a 10% rental uplift combined 
with a 25bps yield shift would be sufficient to 
justify the works – a level of ‘green premium’ that 
doesn’t seem unreasonable to believe will become 
evident in the market over time. It is worth noting 
however, using these yield shift-rental curves, 
at the extreme - taking into account movement 
at one measure or the other -  that 24% of the 
hypothetical buildings would require rental uplifts 
in excess of that 10%, this increases to 32% that 
would require a yield shift in excess of 25bps.

Taking into account the curves below - and the 
fact that most buildings would see a combination 
of yield compression and rental growth, suggest 
that for the majority of investors, the investment 
required can be justified through the resulting 
increases in capital value. 

Despite this, it is worth taking into account 
market dynamics, and highlighting the risk of 
market obsolescence as a result of changing 
market requirements. As the below chart shows, 
a 1960s buildings in the North, retrofitted to the 
best possible standards would require a 44% 
increase in the rent, or a 160bps downward shift 
in the yield to justify the capital expenditure. 
Even when one takes into consideration an 
appropriate combination of the two, it is clear 
that this marks the potential for an expediting of 
market obsolescence.

BREAKEVEN YIELD SHIFT-RENTAL GROWTH CURVES
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Given the very strong rental growth and yield 
compression already seen in the industrial 
sector, it might be argued that further value 
uplift of the magnitude required will be difficult 
to achieve.

The other way of thinking about this issue is the 
threat of obsolescence and the degree of ‘brown 
discount’ that may be experienced if the works 
are not undertaken.   

Using the same building example, our 
hypothesis is that if the building loses capital 
value up to, or in excess of the cost of the 
required retrofitting works (ie the value falls 
below £128 psf) then the capital expenditure 
required is likely to be considered worthwhile. 

In this case, a brown discount of 8.6% on the rent 
is in line with the premium as above. However, 
due to the relativity of value, an outward 
movement of 47 bps would be needed to justify 
the work – an 8bps difference on the yield 
compression required to achieve a premium.

YIELD

Rental 
change

£ Rent 5.0% 5.1% 5.2% 5.3% 5.4% 5.5%

0.0% £7.00 140.00 137.25 134.62 132.08 129.63 127.27

-0.5% £6.97 139.30 136.57 133.94 131.42 128.98 126.64

-1.0% £6.93 138.60 135.88 133.27 130.75 128.33 126.00

-1.5% £6.90 137.90 135.20 132.60 130.09 127.69 125.36

-2.0% £6.86 137.20 134.51 131.92 129.43 127.04 124.73

-2.5% £6.83 136.50 133.82 131.25 128.77 126.39 124.09

-3.0% £6.79 135.80 133.14 130.58 128.11 125.74 123.45

-3.5% £6.76 135.10 132.45 129.90 127.45 125.09 122.82

-4.0% £6.72 134.40 131.76 129.23 126.79 124.44 122.18

-4.5% £6.69 133.70 131.08 128.56 126.13 123.80 121.55

-5.0% £6.65 133.00 130.39 127.88 125.47 123.15 120.91

-5.5% £6.62 132.30 129.71 127.21 124.81 122.50 120.27

-6.0% £6.58 131.60 129.02 126.54 124.15 121.85 119.64

-6.5% £6.55 130.90 128.33 125.87 123.49 121.20 119.00

-7.0% £6.51 130.20 127.65 125.19 122.83 120.56 118.36

-7.5% £6.48 129.50 126.96 124.52 122.17 119.91 117.73

-8.0% £6.44 128.80 126.27 123.85 121.51 119.26 117.09

-8.5% £6.41 128.10 125.59 123.17 120.85 118.61 116.45

-9.0% £6.37 127.40 124.90 122.50 120.19 117.96 115.82

Once again, if we replicate this analysis for all 
the different buildings and cost scenarios in our 
study, across different locations in London and 
the South East, the Midlands and the North of 
England, we can generate the same ‘breakeven’ 
curve as shown in the chart below, that this time 
takes into account the rental falls and upward 
yield movement that would justify the capital 
expenditure required.

Once again, at the extreme - taking into account 
movement at one measure or the other - the 
falls in rental values (shown on the vertical 
Y axis) also indicates the capital value falls 
that would create necessity of refurbishment 
required under each scenario. The number of 
buildings affected by a 10% fall remains similar 
to the number of buildings in the analysis above 
– 22%. However, due to the relativity of the fall in 
values, the yield shift impact is proportionately 
higher, with 38% of our hypothetical buildings 
seeing a yield shift of 25bps.

Factoring both the green premium and the 
brown discount - and indeed the loss of assets 
to to obsolescence will be essential in the 
coming years, as the market decarbonises. 
While analysis has been carried out through 
the prism of EPC requirements, this is not the 
only pressure, as market norms and occupier 
requirements will likely move the dial even 
further for investors and developers.

BROWN DISCOUNT BREAKEVEN YIELD SHIFT-RENTAL GROWTH CURVES
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Gridlocked

The built environment is only part of the puzzle. We are seeing an 
increase in demand for energy due to automation, electric fleets 
and 24/7 working patterns. This is placing a huge demand on the UK 
power network, National Grid, which will only increase as the rate of 
electrification increases.

The Committee on Climate Change has 
highlighted that the growing reliance on 
electricity as part of the energy mix leaves 
us more exposed to power cuts and climate 
risks. As a result, the importance of having an 
electricity supply (or supplies) which support 
operational resilience whilst also underpinning 
the ability to achieve net zero is a balancing act 
which organisations need to consider carefully.

The ability to secure an economically viable 
grid connection has become a fundamental 
consideration as part of the planning and 
development process – not only for new 
developments but also for redevelopment of 
existing stock where an increase in connection 
capacity may be required.

The UK electricity grid has evolved significantly 
over the last ten years. There has been a 
move away from a relatively small number of 
predictable, large-scale, inertia driven power 
stations to a system where there is a significant 
proportion of intermittent renewable 
generation. Whilst largely positive in terms of 
reducing the carbon intensity of generation, 
the shift has created numerous issues for 
National Grid and also for the Distribution 
Network Operators (DNOs) who provide 
regional power dissemination. 
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FUEL USED IN ELECTRICITY GENERATION BY MAJOR PRODUCERS

The ability to secure an economically viable grid 
connection has become a fundamental consideration 
as part of the planning and development process.

Whilst DNOs are under an obligation supply 
power to a site, the increase in demand – 
and in some cases, the need for substantial 
reinforcement of the grid network – the costs 
of connection can be huge and are borne by 
the party requesting the connection, risking the 
viability of a development. According to Roadnight 
Taylor, only approximately 10% of connection 
applications across the UK are successful. 

These risks are primarily cost driven; however 
they can also affect a developer’s programme. 
Delays to the practical completion of installing 
the connection are common, with several 
challenging elements within a multifaceted 
process. Street works, for example, are often 
difficult to book in due to congested scheduling 
schemes and strict policies, elongating the 
delivery time.

Fossil fuels Low carbon Renewables
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In the majority of cases, batteries will be 
beneficial to both consumers and electricity 
suppliers, with wide-scale local BESS 
adoption helping to cut demand peaks, 
reducing a considerable and expensive 
risk for suppliers. Large-scale batteries 
can also provide a means of regulating 
the intermittent supply of power from 
renewable sources across the grid, collecting 
energy while the sun shines and the wind 
blows to provide consistent access to green 
electricity. This synergy is essential for 
maintaining energy security in a net zero 
economy5, and there is already evidence 
that BESS and renewable power facilities are 
creating additional demand for land.

Renewable UK identified 16.1GW of battery 
capacity in operation, under construction 
or in planning across 729 sites in the 
UK as of February 2021. Just over a year 
earlier in December 2019, this figure was 
only 10.5GW across 600 sites, with only 
2MW back in 20126. This impressive rate 
of expansion reflects the key role battery 
facilities will play in the future energy 
system of the UK – and the opportunity that 
this presents for real estate.

Electric avenue
While the technology around hydrogen 
powered vehicles and HGVs is still yet to be 
developed; Mobility is undergoing a battery-
driven electrification revolution. Electric 
vehicles (EVs) are becoming commonplace 
in the automobile market, fuelled thus far 
by consumer demand but now government 
legislation is accelerating the trend. In the 
UK, the sale of new diesel and petrol cars 
will be banned in 2030, with the EU likely to 
impose similar measures.

Beyond reducing transport emissions, 
several pilot studies are underway 
exploring how the batteries which power 
EVs could play a central role in the move 
to a net zero economy, acting as mobile 

BESS facilities. One such scheme sees the 
EV being charged up at work during the 
off-peak day hours before being driven 
home and plugged in to provide power for 
the house during the peak hours using the 
electricity gathered through the day. The EV 
then recharges off-peak overnight, ready to 
drive to work again the following day.

Although their place in the future grid is 
not yet certain, the rise of the EV is well 
underway. The infrastructure required to 
produce EV-specific parts – namely battery-
making gigafactories – is therefore a key 
area of growth in the industrial real estate 
outlook. Combined with the central utility of 
BESS and renewable generation in domestic 
and national power networks, we expect 
considerable demand to be sourced from 
the battery production industry in the UK 
and globally. By just 2025, the global battery 
market will be worth over £8 billion7, bringing 
considerable implications for real estate.

Landlords may see self-generation and 
BESS as almost essential, and certainly 
a number are baking it into their net 
zero plans8. According to the Economist, 
even a couple of years ago, two thirds 
of companies were thinking about self-
generation9 and see it as the best bet 
towards becoming net zero10. In addition, 
the ability to harness self-generated 
renewable energy creates insulation 
against some of the energy prices shocks 
seen in recent years, and likely to continue 
well into 2022. These technologies also 
provide considerable appeal for the 
developing world, helping to increase the 
reliability of the power supply and energy 
security11. It is almost certain that energy 
self-generation and storage will become 
must-have amenities in terms of future 
demand requirements of both domestic 
and commercial real estate.

Prosumer confidence
Advancements in energy generation and storage 
technologies, decreasing costs and increasing 
efficiencies, have enabled consumers to take 
charge of their power needs like never before. 
‘Behind the meter’ solutions, where self-generation 
and storage occurs within the consumer’s own 
local network without the involvement of the 
grid, can help to reduce electricity costs and 
increase energy security – highly prized in 24-hour 
warehouses and power-hungry datacentres.

The two most easily deployable technologies 
for the industrial sector are solar PV and Battery 
Energy Storage Systems (BESS), which provide 
energy storage. Combining the two in a ‘behind the 
meter’ configuration can compound the benefits.

Unit 9, as part of a government grant funded 
consortium with Avison Young, has developed 
a smart platform which enables rapid feasibility 
and ROI for energy generation, battery storge 
and EV charging in combination with flexibility 
services on the grid.

Self-generation and energy storage systems can 
save costs by deploying self-generated stored 
power at peak times, while also increasing energy 
security by decreasing reliance on the grid. As well 
as cost savings, additional revenue can also be 
sourced by selling surplus power back to the grid 
or to other end-users through various mechanisms 
including Purchase Power Agreements. And this 
is potentially the greatest opportunity and upside 
– the increase in ‘prosumerism’ where building 
owners and occupiers can become an active part 
of the energy market.

Other onsite power generation technologies are 
also available, such as small-scale hydroelectric 
facilities, combined heat and power (CHP) plants, 
or wind turbines. Waste-to-energy and anaerobic 
digestion systems may also be well-suited for 
businesses which generate a waste stream 
which can be used as a fuel, thus providing the 
further benefit of saving on waste disposal costs. 

The route to renewable energy is almost 
impossible without this investment. Large-
scale batteries will support grids in adoption of 
renewable energy by reducing intermittency.
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Bring
     the energy

Wind turbines

Anaerobic 
digestion

Electric 
vehicles (EVs)

Solar PV 
(photovoltaics)

Power purchase 
agreement (PPA)

On-site energy generation

Combined heat and 
power plants (CHP)

Battery energy storage 
systems (BESS)

Air source  
heat pumps

Ground source 
heat pumps 

Waste-to-energy

For further info see  
detailed glossary on page 42

Renewable energy sources 
will power the green 
industrial revolution
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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
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