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FRESH THINKING FOR THE OFFICE  
OF THE FUTURE

The climate crisis and the Covid-19 pandemic 
have created a perfect storm, changing people’s 
attitudes to offices and focussing attention 
on radically rethinking how buildings are 
constructed, how they consume energy and how 
they are ventilated.

In this guide you will learn why and how you 
should design for a net zero future.

With all target and pledges, including those 
made at Cop26, projections for global 
greenhouse gas emissions in 2030 are still twice 
as high as where we need to be. The world is 
currently heading toward 2.4°C of warming 
and global climate catastrophe.1 To stay on track 
with the Paris Agreement and to keep global 
heating to within 1.5°C, all buildings, new and 
existing need to be constructed and operated 
with no net carbon emissions. 

Current UK regulations are not sufficient 
to support this. They do not require energy 
performance of buildings to be measured 
against actual building energy performance, 
only require a phase out of gas boilers 
from 2035 and contain no regulation of 
embodied carbon.2 

However, the market is demanding more. 
We can design and build net zero buildings 
today that have minimal impact on the planet. 
Using an amount of energy that is within 
our affordable limits, while emitting the least 
amount of carbon in both construction and 
operation. This is the office of the future. 

At WSP we’ve long been at the forefront of 
contemporary office space design, delivering 
highly sustainable solutions but our latest 
research shows that to really achieve the 
levels of sustainable design needed to save 
our planet requires changes beyond just using 
the latest technology. We need to re-consider 
the fundamental basis of design on which we 
conceive our ideas for buildings and owners 
and occupiers will have to focus more heavily 
on what an office of the future is to them and 
their behaviours towards the operation and 
management of their space.
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A generation of office workers are increasingly 
concerned about the climate crisis and the 
impact their environments and workplaces 
have on it. Therefore, our businesses and the 
prospective tenants for our buildings 
are more focused on the true performance 
of our buildings. 

In addition, the Covid-19 pandemic has meant 
that the majority of office-based staff have 
spent the last two years experiencing the 
flexibility and freedom that working from 
home can bring. 

In our own business, just 2% of people said 
they would choose to go back to working 
five days a week in the office. Against this 
backdrop, it’s likely that offices will become 
places to meet with colleagues and discuss 
ideas, rather than places to sit and work for 
hours on end.

Owners and occupiers need to consider how 
this change in space requirements can be 
reflected back in the design and operation of 
buildings. Designing for a new type of space 
gives us a chance to look at where we can 
reduce or remove to save carbon.

DESIGNING FOR A NEW REALITY
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BUSINESS AS USUAL IS NOT 
AN OPTION

It’s clear that we need to change how we 
design offices, not least because current 
sustainable building certifications and 
guidelines do not go far enough to meet the 
terms of the Paris Agreement and the latest 
commitments from COP26.

Some industry organisations are defining 
what we need to do. For example, The London 
Energy Transformation Initiative (LETI) and 
the UK Green Building Council (UKGBC) are 
focusing on targets, such as an energy in use 
of 55 kWh/m2/annum for office buildings if 
we’re to achieve net zero. Today, a typical office 
building uses around four times this amount 
due to the way we have historically designed 
and are currently operating our buildings.

Rental Premiums Vs Rental 
Discounts

The market-place for office space is also 
changing and challenging us to reconsider the 
spaces we design and provide. We are seeing 
reports of 5% to 12% increase in value for a net 
zero building and therefore increasing rental 
premiums for a sustainable office. 

However, in a recent interview with Fortune 
Magazine, Guy Grainger – Global Head of 
Sustainability Services at JLL, described how 
we are seeing signs that buildings that aren’t 
sustainable will face a “brown discount”. This 
is based on the costs of transitioning an asset 
to net zero carbon and that this can be as 
much as a 30% reduction in price.

It is arguable that any premium for sustainable 
buildings will gradually disappear as the 
whole market comes up to an equal level but 
that this “brown discount” will only get worse 
leading to significant impacts on the values of 
real estate portfolios.

“What has happened is that the occupier, consumer and staff working in these companies are 
beginning to say, ‘If you are willing to locate in that building with its poor sustainability positioning, 
then I am not going to come and work for you.’ What this means is that the buildings that we own or 

develop need to be of a higher quality.”

— Central London Developer 
The Impact of Sustainability on Value (JLL, 2020) 
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Net zero office buildings are already being 
designed and constructed. So, an office 
building constructed to less stringent 
standards is already in competition with 
these – and will also need to compete 
with the subsequent generations of net 
zero buildings that will follow as building 
regulations tighten. 

To remain lettable in that market, it’s likely 
to require expensive retrofitting – not least 
because future energy-efficiency standards 
are likely to make it impossible to let a 
property that does not meet a minimum 
efficiency threshold.

By 2030, existing legislation will require 
EPC C for a building to be rented out and the 
recent government white paper has gained 
significant support for this to be enhanced to 
EPC B.  

As new legislation is introduced off the back 
of global events like COP26 this is going to 
lead to more and more unlettable buildings. 
With this in mind WSP has set out to research 
and understand how new and existing assets 
can be brought up to a net zero standard while 
minimising that potentially large cost to 
developers, owners and occupiers.

Stranded Assets

Designing for 
the future

Designing for 
the future
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BEHAVIOUR AND OPERATION ARE KEY

The Better Buildings Partnership 2020 
Snapshot Report provided details of the energy 
use intensity of a large range of buildings with 
different EPC ratings (see graph below). Each 
EPC rating has different design specifications, 
but from this we can see that there is little 
correlation between the real-life operational 
performance of a building and how it 
was designed. 

This graph also shows us that a rough average 
for energy use intensity of our current buildings 
would be about 200kWh/m2 – 3 times the 
equivalent targets based on Net Lettable Area. 

The first reaction to reducing this might be 
to re-design the fabric of a building or look 
at the efficiency of the building services. 
However, our analysis, backed up by research 
from the UKGBC, suggest that 45% of this 
energy is consumed by the tenant loads. This 
is the electricity to power computers, lighting 
and I.T. servers within the space which are all 
controllable by the behaviour of the people in 
the building and the use of the space.

With further research using the NABERS UK 
recommended occupancy profiles we find that 
as much as 40% of this tenant load, in office 
buildings, is actually consumed either out of 
hours on the weekdays or over the weekend. 
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Chart 9: 2019/20, from The Better Buildings Partnership 2020 Snapshot Report
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Wasteful consumption of our energy in this 
way is the result of poor use and operation 
of our buildings, which is compounded by 
the additional energy required to cool our 
buildings while our services are switched 
on. We can overcome this with limited 
expenditure just by changing our behaviours 
and giving more controls to Facility Managers. 

Solutions such as better lighting controls 
could be considered or simply to consider    
the controls of the existing systems so that 
they turn off automatically more quickly out 
of hours.

Our analysis has shown that if better controls 
and operation of the tenant loads are in place 
it could reduce the total energy use intensity 
of a building design by as much as 20% 
without significant investment.

Key Takeaways
 Significant amounts of energy is used by tenant 

loads outside of working hours on weekdays and 
on weekends. Putting better controls in place and 
turning off systems when they are not in use can 
reduce your building’s total energy use intensity by 
as much as 20%.

 Give more controls to Facility Managers to turn off 
services when not in use.

0
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REDEFINING THE BASELINE

If we don’t define the correct criteria 
for buildings right from the start of the 
design process the predictive analysis of 
energy consumption will always be wrong.  
Ultimately this will lead to the installation of 
ineffective solutions and equipment that is 
sized incorrectly. 

Designing office buildings for the past 
decade has become a box ticking exercise 
with standard briefs and standard criteria. 
We have just discussed how the tenant loads 
consume the lions share of the total energy 
consumption in buildings and the design 
criteria for this is the same as it has been for 
years. This criteria is set by the developer to 
cover a wide range of occupiers needs without 
truly understanding the impacts on design.

The current criteria typically used in the 
design of an office is 20W/m2 of power for 
equipment and 8W/m2 of power for lighting. 
If a building does not allow for this capacity 
in the installation of systems then it doesn’t 
tick the boxes demanded by letting agents. 
Somehow a building with less power is 
seen  as substandard.

If we analyse these loads across the year using 
operational profiles provided by the NABERs 
UK guidance then we find that these loads 
alone produce a total of around 90kWh/m2 
in energy use intensity. This is around double 
the total UKGBC / LETI targets without 
considering any other loads within the 
building such as heating or cooling etc.

However, if we reconsider our approach  
to setting criteria and focus on designing  
for the use of the building we can bring  
these loads down. Our analysis shows that  
the use of better criteria could reduce the 
energy use intensity of a building design by  
as much as fine.

Key Takeaways
 Designing an office has historically followed a 

box ticking exercise with standard briefs and 
standard criteria, but if we continue this way 
we won’t meet our net zero targets.

 We will need to change the criteria from the 
start of the design process.

 Better criteria could reduce the energy use 
intensity of a building design by as much 
as 40%.

Designing for 
the future

Designing for 
the future
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THINKING PASSIVELY

It is a long-established basis of sustainable 
design that the inclusion of passive measures 
have to be considered before the design of 
the engineering systems in a building. The 
London Plan refers to this as the first step in 
their hierarchy as “Be Lean”. As we explore 
and change our criteria and operational 
requirements, the need for passive design 
becomes even more important. If we reduce 
all the internal heat gains from computers and 
lighting, as discussed previously, we could see 
a rise in heating demands by occupiers to keep 
the building at a pleasant temperature. 

This mindset goes against all the drivers to 
remove fossil fuels usage in our buildings 
and decarbonise because large amounts of    
heating in buildings is still provided by gas 
fired boilers.

The graph demonstrates this issue. When 
we change the internal design conditions we 
see a drop in cooling requirement but a large 
increase in the heating energy of a building. 
Through a number of steps, considering all 
elements of passive design, both the heating 
and cooling energy can be reduced until it is 
around half of the energy intensity of current 
typical building designs. This includes 
re-considering the architectural trend towards 
fully glassed buildings. 

The last step of this analysis was to raise the 
sill height from having full height glazing 
in the test building to having a sill height 
of 1m. We can see that this had no effect 
on the daylight factor within the space but 
significantly reduced the energy use intensity. 
Will design for net zero buildings be the 
end of full glazed buildings? Or can better 
solutions be delivered to achieve the same 
results? Something to be considered further by 
the industry when looking at new buildings.

Key Takeaways
 Incorporating passive design can reduce the 

heating and cooling energy intensity by about 
half of what a current typical building  
design uses.
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BRINGING DOWN OPERATIONAL 
ENERGY USE

We have rethought what an office is for 
tenants in the post pandemic new age of 
flexible working, we have redefined the 
basis of design and created the best passively 
designed form for a building – now all we 
need to do is design the most efficient building 
systems and we could achieve our net zero 
target of energy use intensity of 55kWh/m2.

The good news for the UK market is that  
our climate provides the solution to this   
final challenge and that is our potential for 
free cooling.

Key Takeaways
 The UK’s temperate climate allows us to take 

advantage of the free cooling potential for 80% 
of the year.
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A Chart Showing Free Cooling Potential

For 80% of the operational hours of the year 
the outside air temperature is 18oC or less. If 
we could base our system design around this 
opportunity we could significantly reduce 
the final building carbon emissions needed to 
achieve the targets. 

The traditional solution for this is to 
open windows into buildings but this has 
drawbacks like the increased cost of an 
operable façade, noise, poor air quality or the 
difficulty of designing the space around the 
limitations of natural ventilation. 

The reason for this approach is the same as the 
reason for the extensive use of water-based 
systems such as fan coil units – the need to 
minimise the space taken up by engineering 
systems. However, if we can reduce the 
internal loads and maximised the passive 
features of the façade then our cooling loads 
have significantly reduced which means the 
viability of all air type systems has increased 
and should be considered.
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All-air systems 

To take advantage of the free cooling potential 
of our climate will require a move away from 
the chilled water-based systems to all-air 
systems. The challenge with this move will 
be reconsidering the space you have to work 
with. Distributing cooling via all-air based 
systems traditionally needs considerably 
more space if the design is not carefully 
considered. This is why it is key to consider all 
the measures as previously discussed before 
considering the engineering systems. 

The equipment for an all-air system, if located 
centrally in a building, can take up four times 
the space required for a chilled water system 
with minimal ventilation but there is space in 
our buildings – we just need to re-consider the 
arrangement of systems and how they can fit 
within the spaces in the building. 

Most buildings have a 600-700mm ceiling 
void in which the chilled water system is 
fitted. As this would become redundant, that 
space would be freed up to create an under-
floor void for the all-air system rather than 
using large ductwork on the floors. 

Water-Based System Air-Based System

Chiller

Chiller
Air Handling 
Unit Air Handling 

Unit

Fan Coil Unit

Ventilation Equipment 
and Ductwork ~4    
Times Bigger

The centrally located plant is much bigger and 
needs large vertical risers to be included so 
we need to break this down and look for new 
locations for the equipment. We suggest 
floor-by-floor air handling equipment 
co-ordinated around the core or into unused 
spaces on the floor or a hybrid arrangement 
with the same minimum fresh air plant located 
centrally boosted by smaller floor by floor 
equipment connected to the façade to do the 
free cooling.

Hybrid Air-Based System
Maintain Minimum
Sized Central Plant

Outside Air To
Provide Free Cooling

Provide On Floor 
Plant Connected To 
Outside
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Rethinking retrofit

According to the UKGBC, 80% of the buildings 
that we will have in the UK by 2050 are 
already standing today. This means that our 
retrofit market of office accommodation 
has to be addressed in terms of operational 
carbon and it will be design teams that can 
harness the use of outside air integrated into 
the limitations of an existing building that 
will lead this challenge. We should expect to 
see many more solutions such as this hybrid 
option in our offices of the future.
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CUTTING EMBODIED CARBON

We have focussed on the operational carbon 
of a building because, ultimately, with the 
introduction of new building assessment 
methods like NABERs UK, owners will be 
judged by the operational performance of 
their buildings – how the office will be used 
every day, and how much energy it consumes. 
However, this is only one part of the 
carbon challenge. 

Embodied carbon – all the carbon emitted 
from construction and the materials it uses 
– is the dominant source of emissions for a 
new office building. The reductions in loads 
and the use of new systems will also reduce 
the embodied carbon of our designs but the 
engineering systems only form a fraction of 
the overall embodied carbon, so as we 
co-ordinate these new solutions with the rest 
of the building design we need to re-think the 
materials and construction of the rest of 
the building.

At WSP, our structural engineers are 
pioneering ways to reduce embodied carbon, 
from designing lighter structures that reduce 
the material required for foundations to 
employing innovative mass timber elements 
alongside steel and concrete.

We will always consider the option of reuse 
first when working on an existing site. 

It will be the holistic design of all the elements 
that make up a building that will bring the 
greatest results in tackling carbon emissions 
and supporting the fight against the climate 
crisis we are facing.

Key Takeaways
 Where possible reuse and repurpose existing 

structures
 Think about incorporating low carbon 

materials such as mass timber elements
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DESIGNING FOR THE FUTURE

As an industry, it’s our duty to reduce the 
environmental footprint of our developments 
and designs and ensure they’re fit for what the 
workforce of the future wants from its offices. 
This means being prepared to radically rethink 
traditional approaches. 

Helping us achieve this at WSP is Future 
Ready, our global innovation programme to 
see the future more clearly and to work with 
clients to design for this future as well  
as today.

It’s also important that we set high standards. 
WSP in the UK will halve the carbon footprint 
of our designs and advice by 2030 and deliver 
net zero emissions in our own operations by 
2025. Both targets are in line with global goals 
to limit climate change to 1.5°C. We’re proud 
to be the first company in our sector to make 
such ambitious commitments to limit the 
effects of climate change.

It’s also important that we set high standards. WSP in the UK will halve the carbon footprint of 
our designs and advice by 2030 and deliver net zero emissions in our own operations by 2025. Both 

targets are in line with global goals to limit climate change to 1.5°C. We’re proud to be the first 
company in our sector to make such ambitious commitments to limit the effects of climate change.

Top 5 takeaways for why and how you should design for the future:

 You are at risk of having a stranded asset if you don’t take action to tackle the net zero challenge. If you 
don’t improve your building designs and operation, you could face up to 30% “brown” discounts in  
rental value. 

 Achieve quick wins by getting better control systems. Save up to 20% on your current energy use by 
investing in automatic systems that will turn off your services when they’re not needed. 

 We need to change the current criteria set for office designs as this leads to oversized and poorly 
controlled systems in operation. This will save up to 40% in energy use.

 Maximise the passive design of a building.  The shape, form, orientation and specification of the envelope 
is vital in reducing the need for energy consuming conditioning systems.

 Take advantage of the UKs climate, reduce operational energy by using natural free cooling for the 
building. This will require new ventilation designs as mentioned on page 18-19.

CONTACT 

Head of Building 
Services
E: nick.offer@wsp.com

Nick Offer

Head of Net Zero for 
Building Structures
E: david.leversha@wsp.com

David Leversha

Head of Net Zero and 
Sustainability for  
Building Services
E: kate.dougherty@wsp.com

Kate Dougherty

Head of Innovation for 
Building Services
E: peter.brickell@wsp.com

Peter Brickell
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WSP is one of the world’s leading engineering professional services consulting 
firms. We are dedicated to our local communities and propelled by international 
brainpower. We are technical experts and strategic advisors including engineers, 
technicians, scientists, architects, planners, surveyors and environmental specialists, 
as well as other design, program and construction management professionals. We 
design lasting solutions in the Property & Buildings, Transportation & Infrastructure, 
Environment, Industry, Resources (including Mining and Oil & Gas) and Power & 
Energy sectors as well as project delivery and strategic consulting services.

With 8,075 talented people in the UK and more than 49,800 globally, we engineer 
projects that will help societies grow for lifetimes to come. WSP has been involved 
in many high profile UK projects including the Shard, Crossrail, Queen Elizabeth 
University Hospital, Manchester Metrolink, M1 Smart Motorway, the re-development 
of London Bridge Station, and the London Olympic & Paralympic Route Network.

wsp.com

WSP 
70 Chancery Lane 
London 
WC2A 1AF

wsp.com

https://twitter.com/WSP_UK
https://www.facebook.com/WSPUK/
https://www.linkedin.com/company/166984/
https://www.instagram.com/wspuk/
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