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2 “Clients are the crash-test dummies of
the design world”     … SAM CASSELS



3 Crash test observations
in the motor industry



4 Crash test observations
in the building industry

SOURCE: by Louis Hellman for cover of W Bordass, Flying Blind, Association for the Conservation of Energy, London, (2001).
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The Credibility Gap: We couldn’t deliver low-energy and
carbon performance reliably in the 1990s.  We’re still finding it difficult.

<< What the designers predicted

<< Actual outcome

SOURCE: see discussion in S Curwell et al, Green Building Challenge in the UK, Building Research+Information 27(4/5) 286 (1999).

<< “Good” benchmark

Data from the winner of a Green Building of the Year Award
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Credibility gaps: Occupant satisfaction
Occupant survey, award-winning school, UK, 2009

What impresses the judges may not impress the users!
SOURCE: Unpublished occupant survey of an award-winning school 2009.  Courtesy of Building Use Studies Ltd.
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There are similarities in Australia
e.g. Paul Bannister, Ecolibrium (2009)

SOURCE: Ecolibrium, the Journal of the Australian Institute of Refrigeration, AC and Heating, 24-32 (February 2009)
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Structure of the talk
1. THE PAST - What we’ve been missing
Post-Occupancy Evaluation, POE (we prefer BPE - Building
Performance Evaluation) has been with us a long time.
So what’s stopping the industry doing it routinely?

2. THIS LAST DECADE - Faltering steps
Developments in changing the culture
by proper engagement, not bureaucratic tick-boxes

3. THE FUTURE - A new professionalism
Routine engagement of client, design and building teams with users

and outcomes.  Making follow-through and feedback routine.
Without feedback there is no learning
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What the industry has been missing:
The evidence under our noses

“in theory, theory and practice are the same, in practice they aren’t”
SANTA FE INSTITUTE for research into complex systems

“unlike medicine, the professions in construction
have not developed a tradition of practice-based user research …
Plentiful data about design performance are out there, in the field …
Our shame is that we don’t make anything like enough use of it”
FRANK DUFFY  Building Research & Information, 2008

“Architects prefer to learn through direct personal experience.
Engineers prefer principles and established rules.”
PORTSMOUTH SCHOOL OF ARCHITECTURE: How do we learn?

“I’ve seen many low-carbon designs,
but hardly any low-carbon buildings”
ANDY SHEPPARD  Arup, 2009
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Why are these lights on
in a new university building?



11 THE PAST:
A systemic problem for the industry

“Designers seldom get feedback and only notice
problems when asked to investigate a failure.”

A BLYTH, CRISP Commission 00/02

Post-occupancy evaluation is not a very good name for the activity

Being wise after the event: remote, late, academic, threatening

Some see it as expensive, indigestible, and of questionable value

Who owns feedback?  Everybody benefits but nobody wants to pay

What we hear we think we know already



12 THE PAST:
Why haven’t we tuned into outcomes?

“Designers seldom get feedback and only notice
problems when asked to investigate a failure.”

A BLYTH, CRISP Commission 00/02

Post-occupancy evaluation is not a very good name for the activity
“It’s what happens after we’re gone”  FACILITIES MANAGER
Being wise after the event: remote, late, academic, threatening
“We look silly and our PI insurers don’t like it”  DESIGNER
Some see it as expensive, indigestible, and of questionable value
Newcomers can ignore established techniques and try to do too much.
Who owns feedback?  Everybody benefits but nobody wants to pay
“Designers should pay, they and their next clients benefit”  CLIENT
What we hear we think we know already
“It’s deja vu all over again”  YOGI BERRA
Can we find a way of getting the information and acting on it … ?



13 Déjà vu all over again for me too

SOURCE: W Bordass, Optimising the Irrelevant, Building Services - the CIBSE Journal, 32-34, (February 1993).



14 THE PAST:
Where I and colleagues come from

1975-85  Multidisciplinary design.  Architectural and energy research

1985-90  Single issue studies of buildings in use
e.g. the Office environment survey (1987) and Energy in offices (1990)

1990-date  Multidisciplinary studies and consultancy
including Feedback and BPE activities, studies of occupant use of
buildings and environmental controls, briefing and design advice.

1995-2002  PROBE  Roderic Bunn was the initiator and editor
Post-occupancy Review Of Buildings and their Engineering
Twenty published POEs of interesting recently-completed buildings: technical
and environmental performance, surveys of occupants & management.

2000-date  The Usable Buildings Trust    www.usablebuildings.co.uk
A charity to promote building performance evaluation and feedback:
data, techniques, papers, contacts, networks, teaching, website.

It has been difficult to get findings to stick with the industry, for which building
performance in use is so often another country: cut the tape and walk away!

Probe Team members: R Bunn, P Ruyssevelt, R Cohen, J Field, M Standeven, W Bordass, A Leaman.  Downloads at www.usablebuildings.co.uk 
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Some findings from Probe
Good buildings, but problems recurred, e.g.
• Interfaces between work packages.
• Control systems and user interfaces.
• User dissatisfaction with environment, noise

and unwanted interruptions.
• Poor handover processes, with little follow-

through into occupancy.
• Unmanageable complexity, once mostly in

deep air conditioned buildings, was migrating
into “sustainable” buildings.

Design intent needs to be clear.
Essential features are often absent.
Keep it simple and do it well.
Take account of unintended consequences.
Manage expectations to avoid credibility
gaps between expectations and outcomes.

Probe Team members: R Bunn, P Ruyssevelt, R Cohen, J Field, M Standeven, W Bordass, A Leaman.  Downloads at www.usablebuildings.co.uk 
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Seven strategic themes from Probe:
Ends before means!  Heart of the new professionalism?

1. MEET NEEDS.  Occupants like buildings that respond to them.
Seek robust solutions, minimise downside risks.

2. MANAGEABILITY.  Don't procure what you can't afford to manage.
Technical performance and occupant satisfaction will also suffer.

3. INTEGRATED APPROACH.  Comfortable buildings can be energy-
efficient and cost-effective.  But only if they are made to do so.

4. CLEAR and ROBUST.  Get the essentials right. Put innovations on
firm foundations.  Keep things simple and intrinsically efficient.

5. REALISM ABOUT PROCESS.  Buildings are more like ships than
cars.  They need "sea trials" and fine tuning.

6. SYSTEMIC INTERACTIONS.  Promote virtuous circles.
Otherwise buildings will go into circles of decline.

7. REFLECTIVE PRACTICE.  Review everything, as contexts evolve.
Don't lose sight of strategic objectives, or critical details.
Use feedback to learn from your own experiences and from others.

SOURCE: W Bordass, A Leaman and P Ruyssevelt, Assessing building performance 5: Conclusions, BR&I 29(2), 144-157 (2001).
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We’ve been trying to close the feedback
loop at www.usablebuildings.co.uk



18 THE LAST DECADE:
Snakes and Ladders

E Fry 1995

<<Good AC Benchmark

Typical in-use Benchmark for a standard air conditioned (AC) office   ^^^

PV - subtract
this to get
imports

Visby Library Sweden 2002

Glos. Library 2003

<<Good NV Benchmark

SOURCE: Visby and Gloucester data from: Eubart - Intelligent Buildings, Final technical brochure (2004), figure 5.



19 Is requiring these a distraction
when we can’t yet get the basics right?
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Why aren’t we doing better?
Things new professionals need to tackle

• Poor transparency between expectations and outcomes,
especially for energy performance, often for occupant satisfaction.

• Design intent is not made clear to the users,
especially in the design of controls and BMS systems.

• Designers don’t follow through into operation,
so do not pass on knowledge and get things tuned up.

• There is very little feedback, so we do not learn fast from
emerging issues and unintended consequences.

• Many buildings are getting too complicated,
when we can’t even do the simple things well.

• Modern procurement systems make it difficult to pay
attention to critical detail.  Bad idea when promoting innovation.
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 Designers’ changing attitudes
to engagement with building performance

1990-95
“We don’t want to know.  We can’t admit we’re not perfect.”

1995-2000  “The results are interesting, but they are from yesterday’s
projects.  We’ve already learnt the lessons I’m sure.”

2000-2005  “We would be interested in doing something, but only if
somebody else pays for it.  Can’t you get money for more Probes?”

2005-date
“Perhaps we should get some experience of this, it might be important.”

Today (at least for leading firms)
“If we don’t understand outcomes better and meet expectations more
reliably, we might not have much of a business in ten years’ time.”
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Soft Landings: Formative stages
• Late 1990s.  Architect Mark Way assists occupiers moving into a

new office building designed when chairman of RMJM.  Learns a lot
and decides that the approach should be much more widely used.

• Late 1990s.  After reviewing the Probe series of sixteen published
Post-Occupancy Evaluations of recently-completed buildings, the
Probe team and UBT advocates Sea Trials for new buildings, to help
get them tuned up after handover and provide routine feedback.

• 2001.  Cambridge University Estates Department becomes
interested in the process, which Mark Way then calls Soft Landings.

• 2002-04.  Soft Landings research led by Mark Way, with an industry
group and UBT, with support from Cambridge Estates Department.

• 2004-07.  Soft Landings elements used on some projects, mainly by
the research team members, see following slides.

• 2008.  BSRIA offers support by managing an industry group.
• 2009.  Soft Landings tested in case studies of school projects.

REFERENCE: M Way and W Bordass, Soft Landings: involving design and building teams in improving performance, BR& 33(4), 353–360 (2005).



23 Pioneer Example: National Trust Heelis
Building Winner of sustainability awards

Scheme design by Feilden Clegg Bradley Studios (architects), Max Fordham (building services), Adams Kara Taylor (structural).



24 Expectations Management:
Sustainability matrix approach used at Heelis

REF: W Gething & W Bordass, A rapid assessment checklist for sustainable buildings,  BR&I 34(4), 416-426 (2006).
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POST-OCCUPANCY EVALUATION
BUS questionnaire survey at Heelis
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SPREADING THE WORD:
Heelis designers report back in public

SOURCE: Building Services Journal, 32-37, (November 2007).
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GAINING CLIENT CONFIDENCE:
Heelis FM comments in 2007

SOURCE: R Bunn, Trust in construction, BSRIA Delta T, 10-13, (March 2007).
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What makes Heelis different?

• Contains elements of Soft Landings -
the architects, engineers and cost consultants were all on
the original research team in 2002-04.

• A motivated client with clear environmental agenda,
including staff travel plan.

• Services engineer appointed for post-completion
monitoring.

• Motivated and proactive facilities manager.
• Sustainability prize money spent on POE.
• Participants prepared to publish warts and all.
• Deficiencies in procurement system exposed:

the designers can’t go it alone.  Hence Soft Landings.
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Seven strategic themes from Probe:
How does Heelis score?

1. MEET NEEDS.  Occupants like buildings that respond to them.
Better than normal, with aftercare, FM + continuous improvement.

2. MANAGEABILITY.  Don't procure what you can't afford to manage.
Better than normal, partly thanks to aftercare and FM.

3. INTEGRATED.  Comfortable buildings can be energy-efficient.
Better than normal, but work packaging caused controls problems.

4. CLEAR and ROBUST.  Get the essentials right. Put innovations on
firm foundations.  Procurement system affected attention to detail.

5. REALISTIC ABOUT PROCESS.  Buildings are more like ships
than cars.  Partial success, but gaps from shifting responsibilities.

6. SYSTEMIC INTERACTIONS.  Promote virtuous circles.
Reality-checking and continuous improvement cycles.

7. REFLECTIVE PRACTICE.  Review everything, as contexts evolve.
Yes, up to a point, and with participants sharing their experiences.

Soft Landings aims to add “the golden thread” … MARK WAY
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Expectations Management: an example
1: the design claim, as published

15 kg CO2/m2



31

Expectations Management: an example
2: the basis for the design claim

15 kg CO2/m2

21-6 kg CO2/m2
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Expectations Management: an example
3: what it said in the log book supplied at handover
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Expectations Management: an example
4: actual performance in use, before fine tuning
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Expectations Management: an example
5: it’s not all bad news, and the feedback is vital

Here over half the CO2

comes from the server room 
and the kitchen: less than
3% of the floor area!



35

We must learn from the fine structure:
6: how it relates to two other low-energy buildings



36 Follow-through can pay for itself
Designer intervention in a relatively new school

SOURCE: Buro Happold Engineers, Soft Landings Trials (2009).

Avoid unintended consequences, especially default to ON
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Feeding forward in phased projects:  Window
control improvements at Cambridge Maths building
PHASE 1                      >>>
• Difficult to understand
• Some poorly located
• Remote control problems

PHASE 2
• Improved, custom design
• Better

located
• Not yet

perfect



38 THE FUTURE: What we need to do:
Tune into outcomes … and fast!

• Clients are getting more interested in performance.
We need to set realistic expectations and manage them through the
design and production process, and into use.

• Sustainability requires much more focus on achieved performance.
And not just of the regulated items designers currently regard as being
their responsibility - this misses many opportunities.

• Government is asking us to jump through many hoops - we need to
understand what really adds value and what needs to be improved.
For the planet’s sake, we can’t afford to invest in the wrong things.

• Things are changing fast, so we need rapid feedback on how well things
are actually working.  We must learn as much as possible from our own
experiences, and share them with others.
We no longer have the time to rely on somebody else doing it for us.

• To understand how things happened, we need stories, not just data.



39 THE FUTURE: Closing the loop, making
BPE, follow-through and Feedback routine

You can use POE at any stage in the life cycle of a building or project
HINDSIGHT: After you’ve completed a project (learning and fine tuning)
FORESIGHT: Before you do something new (existing situation + analogues)
INSIGHT: At any time (reality checking, managing expectations).

Our processes need to bring it all together, and reinforce the Finish stage

SOURCE of hindsight-foresight-insight classification: D Bartholomew, Building on Knowledge,  Wiley-Blackwell (2008).
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How can we do all this?
Soft Landings may be able to help

It augments the duties of the design and building team, (and of client
representatives), especially:

• During the critical briefing stage.
• With closer forecasting of building performance.
• With greater involvement with users before and after handover, and

on-site presence during settling-in; and
• including monitoring and review for the first 3 years of use.
It can:
• Be used on any project, in any country, with any procurement route.
• Provide a fast track to raising building performance.
• Help to provide more customer focus for the industry.
• Improve client relationships and user satisfaction.
• Build recognition that some debugging is to be expected.

It is primarily about a change in attitude.
It needs champions to take it forward - The new professionals.



41 THE FUTURE: New professionals
follow through design intent into reality

• They understand what is needed strategic briefing
• Are clear what they want, and communicate it plainly strategic design
• Are ambitious, but realistic question all assumptions, understand users
• Follow things right through e.g. using Soft Landings procedures
• Review what they do manage expectations, undertake reality checks
• Are clear what they are after specify: what, why and how
• Check that things will work  technical feasibility, usability and manageability
• Get things done well communicate, train, inspect
• Finish them off commission, operational readiness, handover, dialogue
• Help the users to understand and take ownership provide aftercare support
• Review performance in use including post-occupancy evaluation
• Work with occupiers to make things better monitoring, review and fine tuning
• Anticipate and spot unintended consequences revenge effects
• Learn from it all and share their experiences

KEEP IT SIMPLE AND DO IT WELL
Roderic Bunn will tell you how SOFT LANDINGS can help
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WAKE UP!  BE PROFESSIONAL!
Demonstrate your real value

Roderic Bunn
will give you more details later

Find out more and download the Soft
Landings Framework - free at
 www.usablebuildings.co.uk

www.softlandings.org.uk
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PRESENTATION ENDS

The following slides may however be used to
introduce Soft Landings if Roderic Bunn’s talk
does not follow this introduction.

A video of these was also recorded by Tony
Walsh on 30 September 2010,
following the main filming.
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Soft Landings: the Five main stages
From the Framework published in July 2009
1. Inception and Briefing

Appropriate processes.
Assigned responsibilities.
Well-informed targets.

2. Design development
and expectations management.

3. Preparation for handover
better operational readiness.

4. Initial aftercare
Information, troubleshooting,
fine tuning, training.

5. Longer-term aftercare
monitoring, review, independent
POE, feedback and feedforward.
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Soft Landings Stage 1:
Inception and briefing

• The most important stage, because it binds the team
and sets the whole style of engagement with outcomes.

• However, clients have been reluctant to pay, thinking that
the industry ought to be doing it anyway.

• And modern procurement methods have often salami-
sliced things and made it difficult to maintain the golden
thread through a project and into use.  Project
management aspects are therefore coming to the fore.

• Some clients are writing it into their briefs.
• Some PFI teams are starting to put it into their bids.
• Some designers want it to be in their standard service.
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Soft Landings Stage 2:
Review during design and construction

• Set stretching but realistic expectations.
• Manage them through the process.
• Undertake regular reviews and reality-checks.
• Take proper account of usability and

manageability and consult with occupiers.

• One may need a Soft Landings Champion to
make sure this is not forgotten, e.g. to cajole the
project manager.
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Soft Landings Stage 3:
Preparation for handover

• A change in concept: Handover becomes an event within an
extended Finish stage, not the point at which the design and building
team sign off and walk away.

• Preparation for operational readiness includes not just the static
and dynamic commissioning of the fabric and building services, but
much closer engagement with the occupier’s move-in and their
management and maintenance team, if they have one.

• Preparation for aftercare, with representatives of the design and
building team on site after handover.  The time allocation depends
on the size and complexity of the project - it might be one person for
half a day a week, or much more.

• If there is unfinished business, e.g. owing to a forced early
handover, then the golden thread is easily carried through into
STAGE 4: initial aftercare and fine tuning.



48

Soft Landings Stage 4:
Initial aftercare

• Design and building team members visit regularly: who and how
many visits will depend on project.

• They need a home in the building where they are visible to
occupants, not be hiding in the site hut.

• They explain the building to the users, in simple guides and in
one or two introductory events.

• They help the management to take ownership,
the occupier must take the initiative, not stand back.

• They keep people informed, e.g via a newsletter on the
organisation’s website, e.g. alerting to any problems.

• Troubleshooting and fine tuning can be undertaken,
the best insights have been where the soft landings team does some
of its own work in the building and experiences its facilities.
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Soft Landings Stage 5:
Monitoring, evaluation and feedback

• Extended aftercare period, typically two or three years.
• Occupiers must take ownership and do most of the monitoring

themselves.  They may need motivating.
• Independent post-occupancy evaluation can be included, e.g.

for occupant surveys, energy analysis, and structured discussions.
Independent review and benchmarking can be very helpful and
reassuring.

• The findings can be fed through rapidly, e.g. to fine tune the
systems, refine the use and operation of the building and in plan
upgrades.

• The learning can also be spread much more widely, via the
people and organisations involved, and beyond.
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Soft Landings:
Everybody can win

• Better communication, fewer nasty surprises
• More effective building readiness.  Less rework.
• Natural route for feedback and Post-occupancy evaluation, to improve the

product and its performance in use.
• Teams can develop reputations for customer service and performance

delivery, building relationships, retaining customers, commercial advantage.
• Vital if we are to progress towards more sustainable, low-energy, low-carbon

buildings and refurbishments, closing the credibility gaps.

However:
• ATTITUDES:  Everybody needs to be committed, starting with the client.

Perhaps the biggest obstacle.  The “golden thread” needs to stay in place.
• PROCESSES: There is a learning curve to pay for (probably best from

marketing budgets), and the feedback has to be managed.
• TECHNIQUES: Independent POE surveys cost money (but not much).
• CAPACITY: we need facilitators, investigators, troubleshooters and fixers.
• MONEY: particularly finding any after practical completion.
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WAKE UP!  BE PROFESSIONAL!
Demonstrate your real value

Find out more
and download the

Soft Landings Framework - free

at

 www.usablebuildings.co.uk

www.softlandings.org.uk


