
PANDEMIC
PROOFING
The cost of healthy design

INTRODUCTION
COVID-19 has undoubtedly had a profound impact throughout the world, touching on the 
lives of everyone, across all sectors, economies and geographies. As we emerge from the 
initial lockdown, we, together with our colleagues at Cundall, have been exploring the costs 
and feasibilities of incorporating a series of good practice measures into buildings to potentially 
improve the resilience against the spread of COVID-19 and possible future pandemics. 

Several articles and publications discussing COVID-19 
have begun to outline the future impact on building 
designs. Driven by creating an experience for the occupier 
that delivers a level of reassurance that its workplace or 
destination is as safe and healthy as possible, designers 
and facility management teams have begun to consider 
the practical implications of incorporating suitable 
methods to reduce infection spread throughout buildings.  
Designers and facility management teams should also 
always consider the current local Government advice.

In this article, we highlight and discuss the design 
and cost implications of the most practical methods 
of controlling infectious spread which are being 
considered on a number of existing and new 
developments. 

Emerging scientific research has identified three potential 
transmission paths:

• Contact transmission either direct (person to person) 
or indirect (surface / object to person).

• Large airborne droplets (> 10microns), e.g. from 
coughs or sneezes.

• Small airborne droplets (aerosol), which can remain 
airborne for several hours and be transmitted over 
relatively long distances.

There have also been suggestions that there could be a 
faecal-oral transmission route.

The simplest way of reducing the spread of this virus is to 
reduce the time and exposure one has to the virus. 

Taking the emerging scientific evidence into account and 
applying these to the built environment, we explore the 
design, cost and value implications associated with a 
range of options for making buildings more resilient to the 
spread of COVID-19 and future pandemics. 

We consider the suitability of these options for existing 
buildings, as well as for those schemes currently being 
designed as part of a major refurbishment or a new 
development.

For simplicity, we consider these measures in the 
following categories: 

• Circulation.

• Basebuild facilities.

• Material selection.

• Ventilation installations.

• Smart building technology.

Throughout this article we have graphically illustrated the 
ease of implementation of a number of options. These are 
generally categorised as follows:

• Relatively low cost and/or relatively easy to implement.

• Intermediate option, increased cost and/or increased difficulty to 
implement.

• Relatively high cost and/or relatively difficult to implement.
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Destination control to lifts
Destination control offers the opportunity for the building 
management team to more closely control the logic / loading 
software in the event of future pandemics. Whilst this option 
will drive a capital cost premium, lift performance may be 
slightly improved in some buildings.

10,000 - 
15,000 *

Lift 
car • - • - - •

Retrofit existing lift installations with new 
destination control systems
Whilst possible, this will necessitate relatively significant 
disruption to the existing building operation, requiring lifts 
to be out of service on a phased basis of approx 4 - 6 weeks 
per car. There would also likely be additional builder’s works 
required to reception and upper floor lift lobby areas to 
accommodate revised lift call infrastructure.

35,000 - 
45,000 *

2,500 - 
3,500 *

Lift 
car

Per 
floor 
level

• - • - • -

Touch free control to lifts
Existing lifts which do not have destination control could be 
retrofitted with swipe card access equipment by upgrading the 
existing controls, thereby offering touch free control.

2,500 - 
3,500 *

Lift 
car • - - - • •

Antimicrobial lift control buttons to lifts
Existing lift control systems could be reftrofitted with swipe 
card access together with a lift call app or a hands free 
interface to offer touch free control.

1,000 - 
2,000 *

Lift 
car • - - - • •

Increased lift provisions
Social distancing within lift cars and lift lobbies results in 
significant increases in waiting and travel times during peak 
periods. The provision of additional lifts may assist in mitigating 
this, however, increased lift provision will add significantly to 
the costs and have a detrimental impact on the Net Internal 
Areas, and therefore the value of the scheme. It is highly 
unlikely additional lift provision will be considered as a viable 
solution.

Project 
specific

Lift 
car • • - • • •

Incorporating soft spots in office floor plates
The provision of soft spots within the upper floors is often 
considered during design stages to offer future tenant 
flexibility to install accommodation stairs. In light of COVID-19, 
this flexibility is perhaps more in focus than previously 
considered as it will allow individual tenants to have greater 
ability to control circulation within their own demise.

Varies ** Each • - • - • •

CIRCULATION

Interconnecting / accommodation stairs between 
floor
Introducing interconnecting stairs between office floor plates 
encourages connectivity and movement without the obvious 
pitfall of confined spaces in lifts or exposure to multiple touch 
points in accessing the same. 

There is likely to be an increase in landlord provision 
particularly at the lower levels of buildings, (between ground 
floor reception and either lower ground floor, or first and 
perhaps second floor office levels) to encourage greater 
use of stairs and thereby reduce pressure on lift provisions. 
Encouraging stair usage improves the general wellbeing of 
occupants, has a positive impact on building certification 
schemes, such as the WELL Standard, and may allow the 
number of lifts to be reduced in some schemes.

The feasibility and costs of this option will be dictated by the 
structural configuration of the existing building and the design 
of the accommodation staircase which can range from simple 
lower cost, functional options through to elaborate, design led 
feature pieces.

50,000 - 
150,000 *

Per 
floor 
level • • • - • •

Encourage increased use of existing staircases
Both existing and new buildings are likely to already have 
sufficient staircase provision. Through the use of enhanced 
wayfinding, lighting and finishes a greater number of people 
can be encouraged to use the stairs where it is easier to 
maintain social distancing as you move through a building 
This reduces the demand on lifts and allows those who need 
to use lifts to do so in a socially distanced way. Buildings 
with more than one staircore can further enhance socially 
distanced movement through the building by introducing one 
way systems.

10,000 - 
15,000

Per 
floor 
level • - - - • •

Creating superloos with one way system so 
‘through layout’
This will likely have a detrimental impact on the Net Internal 
Area as core areas will need to expand to accommodate 
the additional circulation routes, the extent of circulation 
expansion will dictate the cost and Net Internal Area impact.

Further consideration should be given to ensure there is 
no queuing within core / WC areas. Options include lighting 
systems to indicate available facilities.

10,000 - 
20,000

Per 
WC 
block • • - - • •

*       Typical costs per lift, as this will be dictated by the lift size and number of floors served.
**     Soft spot costs will vary depending on the size and structural configuration. *       Indicative costs, subject to a review of the possible impact on fire strategy of the building which is likely to attract additional costs.
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Automating doors with touch free access
Introducing power operated doors controlled via the security 
card systems will offer reduced touch points on main 
circulation routes. Whilst this is relatively easy to implement, it 
will carry a cost premium and require careful coordination with 
fire escape protocols.

2,000 - 
5,000

Door • - - - • •
Phased evacuation in fire situations
In the event of an emergency, life preservation takes priority 
over pandemic concerns. Phased evacuation systems offer the 
benefit that fewer people are required to escape at any one 

time, thus reducing congestion within escape routes.  It is not 

practical to retrofit such an installation into existing buildings, 
but it could offer a benefit to new designs.

3.0 - 3.5 Sq ft • - • - • •

BASE BUILD FACILITIES

Self closing WC lids
Self closing WC lids reduce the potential risk of aerosol 
transmission caused by flushing WCs.

150 - 
250

Each • - - - • •
Basin size and tap selection
Specify appropriate basin size and taps with an adequate 
column of water length to prevent contaminated water 
splashing over the sides.  This aligns with the WELL standard.

Varies Each • - - - • •
Sensor taps to wash hand basins
Very common on new and refurbished installations and 
reduce touch points when in use. Also offers benefits under 
BREEAM accreditation.

300 - 
1,000

Each • - - - • •
Sensor flush control to WCs
Increasing in popularity, offering touch free control of WCs.

450 - 
1,000

Each • - - - • •
Paper towel dispensers 
Hand dryers increase the potential risk of aerosol transmission 
caused by the warm jet air contaminating surrounding areas.

150 - 
200

Each • - - - • •
Touchless paper towel dispensers
Whilst relatively easy to install the benefit or risk mitigation is 
likely to be minimal.

300 - 
1,000

Each • - - • • •
Digital delivery lockers
With the high volume of deliveries experienced in commercial 
buildings, an ‘Amazon locker’ type setup is an effective solution 
to prevent in-person deliveries.

1,050 - 
1,250

Per 
locker • • - - • •

Increased provision of commuter facilities, 
(showers, changing areas and lockers)
Clearly there is a drive from central Government to promote 
the use of cycling, running, walking and possibly even electric 
scooters as means of transport in order to limit congestion on 
the public transport infrastructure. In response, businesses 
will be seeking expanded or improved facilities for their staff to 
encourage use.

These can be retrofitted within existing stock and easily 
planned into major refurbishment or re-build works, although 
there are clearly cost and possibly Net Internal Area impacts to 
be factored in.

350 - 
450

Sq ft • • • • • •

PANDEMIC PROOFING | CIRCULATION 

Retrofit 
capability

Description and considerations Co
st

 (£
)

Un
its

Co
st

Ar
ea

Va
lu

e

Lif
e c

yc
le

 co
st

Ex
ist

in
g b

uil
din

gs

Re
fu

rb
ish

me
nt

s /
 

ne
w 

bu
ild

s

Retrofit 
capability

Description and considerations Co
st

 (£
)

Un
its

Co
st

Ar
ea

Va
lu

e

Lif
e c

yc
le

 co
st

Ex
ist

in
g b

uil
din

gs

Re
fu

rb
ish

me
nt

s /
 

ne
w 

bu
ild

s

July 2020 July 2020exigere | Cundall exigere | Cundall

PANDEMIC PROOFING | BASE BUILD FACILITIES 



Increased cycle storage
Linked to the above, increased provision for secure cycle 
parking will help to promote alternative means of transport.

300 - 
550

Per 
rack • • • - • •

Storage space (and charging points) for electric 
scooters
Whilst the Government debates the legalities of the use of 
electric scooters on the public roads, common with many 
other European cities, it is likely these will be legalised to offer 
alternative means of commuting other than public transport. 

Retrofitting into new and existing stock should be relatively 
simple, although larger scale facilities may impact on Net 
Internal Areas.

500 - 
750

Per 
point • • • • • •

MATERIAL SELECTION

Surface material specification
Scientific testing indicates that certain materials can harbour 
the virus for extended periods of time; copper and brass 
performed well where traces of COVID-19 were not detected 
after four hours, in comparison to 72 hours on stainless steel 
and plastics.  

It may be possible to replace existing touch points, (surfaces, 
ironmongery and the like) within existing stock, but easily 
accommodated at design stages of new and refurbishment 
projects.

1,000 - 
1,200

Lm • - - - • •
Antimicrobial wall coverings 
Antimicrobial products / bio coatings offer an alternative to 
reduce viral exposure from high contact surfaces, although 
scientific research seems to suggest there are limited benefits 
beyond frequent cleaning, improved ventilation and good 
personal hygiene.

20 - 35 Sq m • - - - • •
Antimicrobial ironmongery
Antimicrobial products / bio coatings offer an alternative to 
reduce viral exposure from high contact surfaces, although 
scientific research seems to suggest there are limited benefits 
beyond frequent cleaning, improved ventilation and good 
personal hygiene.

900 - 
1,500

Per 
door • - - - • •

Antimicrobial UV under-cabinet lights
Introducing high intensity UV-C ‘robots’ / lamps which are 
designed to sterilise surfaces could be considered, however, 
there are other health concerns which most likely eliminate 
their use. Improved cleaning regimes together with alternative 
surface materials are likely to offer a better response.

2,500 - 
3,500

Unit • - - - • •
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UV germicidal irradiation treatment to AHUs
This solution is most beneficial when installed on existing 
recirculating systems.

10,000 - 
25,000

AHU • • - • • •
Humidification system to fresh air system
There is strong evidence, (not just related to COVID-19) that 
low humidity increases the risk of infection. Low humidity 
also causes eye / nasal dryness. Low humidity is a common 
complaint during winter months for offices. On the contrary, 
high humidity may also give rise to an increased risk of virus 
longevity within a space. As such, improved humidity control 
may offer reduced risk of viral contamination.

Humidification plant equipment may be impractical to 
retrofit to existing buildings, although some more recent 
developments may have plant space allocated for its addition. 
In future, as a minimum, plant space and retrofit capability 
should be designed in to offer tenant flexibility. 

Humidification installations will attract higher life cycle costs 
through increased energy and maintenance requirements, as 
well as increased carbon emissions.

180 - 
220

Kg / 
hour • • • • • •

Allow / increase amount of openable windows
Natural ventilation (openable windows / vents) offers a 
very cost effective and user controlled solution. Improved 
ventilation rates within any space will increase dilution of 
pathogens thereby reducing the risk of airborne or surface 
contamination. Natural ventilation also improves building 
energy use and carbon emissions, however, the building layout 
and positioning may compromise its effectiveness.

400 - 
600

Sq m • - • • • •
Extra over above windows with traffic light system
Introducing traffic light control systems optimises the 
performance allowing users to easily identify when the 
external conditions are conducive to open windows.

 0.5 - 2.5 Sq ft • - • • • •
Extra over above for mechanically operated 
windows
Introducing mechanical controls further enhances 
performance through the use of BMS and smart building 
technology by automating the openable windows to offer 
the optimum combination of natural, as well as mechanical 
ventilation. 

This is not easily retrofitted to existing buildings, but can be 
considered as part of a major refurbishment or new build 
scheme.

1,500 - 
2,000

Unit • - • • • •

Increase Air Handling Unit (AHU) capacity
To minimise the risks of airborne transmission, ventilation 
rates should be increased as far as practical during periods of 
a pandemic, in order to dilute and remove airborne pathogens 
as far as possible, exhausting them to reduce risks of 
contamination. This however needs to be balanced with cost, 
area requirements (for both plant equipment and risers) and 
associated increases in operating energy, costs and carbon 
emissions.

12,500 - 
14,500

Cu m 
/ sec • • • • - •

Short term measures more conducive to existing buildings 
include: 
• Running existing plant at maximum capacity to improve 

ventilation provision.
• Running existing plant for additional hours pre and post 

occupancy, to purge.
• Adjusting demand controlled ventilation CO2 sensor set 

points to ‘force’ more outside air into spaces.

• - - • • -

Avoid recirculating air systems
Systems which re-circulate air should be avoided in new and 
refurbished schemes, (e.g. central plant with mixing boxes). 
Existing building with these systems in place should consider 
some of the enhanced filtration systems identified below.

Note • - - - • •
WC supply and extract installations
Most WC ventilation systems consist of extract ventilation 
only.  By introducing a fresh air supply to WC areas this will 
improve the dilution and extraction of pathogens thereby 
limiting the risk of airborne or surface contamination.  Careful 
consideration of pressure regimes to ensure air is not 
transferred from higher to lower risk areas is also important.

750 - 
1,050

WC • • - • • •
Prevent cross contamination of intake and 
exhaust air streams
AHUs need to be designed to minimise leakage between the 
supply and extract paths. This should just be about the detail 
of the AHU design and shouldn’t particularly add costs.

Note • - - - • •
As a short term measure during periods of a pandemic, rotary 
heat exchangers may be isolated. It should be noted that 
this will increase energy consumption and carbon emissions, 
so these periods should be minimised. AHUs may also not 
achieve their full heating duty if the rotary heat exchangers are 
switched off.

• - - • • -

VENTILATION INSTALLATIONS
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HEPA filtration to Fan Coil Units (FCUs)
Introducing HEPA filtration to Fan Coil Units will improve air 
quality as they will remove the larger virus particles, (though 
not all), thereby reducing the risk of airborne transmission.  

It is unlikely existing fan coil units will have the static fan 
capacity to overcome the additional resistance brought 
about by the HEPA filter making retrofit challenging, however, 
schemes which require the replacement of existing fan coil 
units could benefit from the added filtration. The increased 
filtration will lead to significantly increased energy consumption 
and the larger FCUs will hamper services coordination and 
space take-up. 

250 - 
550

Unit • - - • • •
HEPA filtration to Air Handling Units (AHUs)
This solution will only offer limited benefits for ‘minimum fresh 
air’ systems as these only supply outside air. This may be more 
beneficial for AHUs with an element of recirculation.

It is worth noting that additional filtration will improve general 
air quality by reducing pollutants, however will attract an 
energy consumption penalty. Introducing additional filtration 
to AHUs will increased their size, thus compromising plant 
layout and coordination.

3,500 - 
5,000

AHU • - - • • •
HEPA filtration rack with booster fan in medium 
pressure loops (floor by floor)
This solution will only offer limited benefits for ‘minimum fresh 
air’ systems as these only supply outside air. This may be more 
beneficial for AHUs with an element of recirculation.

Consistent with other increased filtration measures, energy 
and maintenance costs will increase to cater for the increased 
resistance. Additional ductwork on floors will increase services 
congestion and hamper high level coordination.

25,000 - 
50,000

Floor • • - • • •

 SMART BUILDING TECHNOLOGIES

Application development and implementation of 
smart building technology to monitor and capture 
data
A variety of occupancy focused technologies exist which can 
be applied to existing and new developments. The purpose 
of utilising these technologies is to allow building operators 
and facilities management to maximise occupant density for 
a given desk layout, whilst maintaining social distancing rules, 
within the constraints of the existing ventilation design. 

Key services that should be included in a smart building 
eco system in order to combat future pandemics are HVAC 
integration, in-use and occupancy sensor (integrated into 
lighting), visitor management / room booking, cleaning and 
maintenance.

0.6 - 2.5 Sq ft • - • • • •
Analytics, ongoing maintenance and support 
(OPEX)
Smart technology can provide tailored analytics, real time 
views and support, to assist building operator and facilities 
management teams:
•  Identify high density areas and giving automatic guidance 

to building users to reduce the risk of breaching social 
distancing rules. 

•  Track user behaviour through buildings and provide 
alerts and reporting on the effectiveness of social 
distancing measures and compliance with policies.  

•  In-use monitoring with occupancy sensors can provide 
a real-time view, which could include alerts when social 
distancing guidelines are breached.

0.3 - 0.5
Sq ft 
/ p.a • - - - • •

Indoor environmental quality (IEQ) monitoring
Air quality sensors within key spaces which link back to visual 
information screens to re-assure occupants that air flow rates 
being delivered are sufficient for the space.

450 - 
750

1,500 - 
2,500

Sensor

Screen • - • • • •
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SUMMARY
It is evident from the information included in this document that there are a wide 
range of possible measures which can be incorporated either into existing buildings, or 
incorporated into ongoing design studies for new and refurbishment schemes. As would 
be expected on any study of this nature, each option has varying degrees of cost and 
wider design implications.

On a positive note, many of the design solutions identified 
will offer benefits to a scheme which is seeking to achieve 
a WELL Building Standard accreditation. As such, whilst 
they may attract a cost premium, given the WELL Building 
Standard is primarily focused on providing design criteria 
that enhances the building’s occupants’ experience and 
protects their health and wellbeing, we anticipate that 
occupiers will increasingly look for this accreditation 
on their real estate requirements in order to satisfy 
corporate policies. 

As a result, great emphasis and value will be placed on 
this accreditation, particularly in a post COVID-19 world.

WELL Building Standards criteria, particularly in relation 
to air ventilation rates, particle filtration, humidity control, 
material selection and cleaning protocol sets out clear 
guidance on how to provide a healthier and enhanced 
user experience whilst futureproofing new and existing 
developments for further pandemics. 

The case study provided highlights how a building 
designed to achieve a WELL standard aligns with many of 
the recommendations currently being discussed relating 
to mitigation of viruses, including COVID-19.

Notes

The costs indicated represent 
measured works elements only 
and do not take into account 
main contractors’ preliminaries, 
overhead and profit, design risk 
and contingency or inflation. These 
elements will vary depending on the 
size and nature of individual projects, 
as well as the circumstances under 
which some of the works are to be 
carried out.

The engineering recommendations 
made in this report are based on 
current published guidance and 
recommendations for managing 
spaces post COVID-19 by recognised 
organisations, including CIBSE and 
ASHRAE. Cundall and exigere are 
not able to comment on matters 
relating to the control and spread 
of COVID-19 and recommend that 
expert advice is sought from a 
qualified virologist.

CASE STUDY

At Cundall, we have been long term advocates of the 
WELL Building Standard. We have seen the benefits first-
hand with our London office One Carter Lane. 

WELL looks to design buildings with people at the 
forefront, protecting their health and wellbeing, whilst 
enhancing user experience, but also has numerous 
features, many of which we’ve implemented in our own 
office; which align with recommended guidance relating to 
the mitigation of viruses such as COVID-19. 

WELL stipulates minimum indoor ventilation rates (for 
both mechanical and natural) to ensure adequate fresh 
air is brought in from outside, helping dilute viruses and 
pollutants alike, and awards further points for enhanced 
supply rates up to 60% greater than the guideline. 
We continuously monitor the indoor environmental 
quality with low cost sensors, simultaneously reassuring 
occupants and ensuring sufficient fresh air is delivered to 
the space. 

WELL also stipulates that all regularly used surfaces 
meet antimicrobial criteria set by the U.S. Environmental 
Protection Agency to kill and prevent micro-organism 
growth. Both copper and brass perform well in this 
regard, as confirmed in the several studies investigating 
COVID-19’s lifetime on surfaces.

At One Carter Lane, many of our high touch areas, 
especially in the tea point spaces, are made out of brass, 
reducing the possible lifetime of viruses. Further to this, 
we have easy to clean surfaces, with no crevices or gaps, 
aligning with WELL recommendations. 

Additionally, the WELL standard provides clear guidance 
on both sink dimensions, water column length, automatic 
taps and the use of paper towels as opposed to hand 
dryers, all of which are included at One Carter Lane. 
This is to ensure that where hand washing occurs, the 
virus is not deflected out of the basin contaminating the 
surrounding area. 

Further to this, WELL requires a strict cleaning protocol 
to be followed and logged regularly, which we collaborate 
effectively on with the landlord. Alongside this, post 
the initial COVID-19 outbreak, we have increased the 
frequency of cleaning and upgraded equipment to align 
with best practice recommendations.

Wade Pasfield, exigere
MEP Associate
0207 920 3426
wade.pasfield@exigere.co.uk  

Mike Gosling, Cundall
Associate Director
0121 794 3503
m.gosling@cundall.com
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