
Tay Bridge	

A sky that tastes of rain that’s still to fall	

And then of rain that falls and tastes of sky…	

The colour of the country’s moist and subtle	

In dusk’s expected rumour. Amplify	

All you can see this evening and the broad	

Water enlarges, Dundee slips by an age	

Into its land before the lights come on.	

Pale, mystic lamps lean on the river-road	

Bleaching the city’s lunar after-image,	

And there’s the moon, and there’s the setting sun.	

!

The rail bridge melts in a dramatic haze.	

Slow visibility – a long train floats	

Through a stopped shower’s narrow waterways	

Above rose-coloured river, dappled motes	

In the eye and the narrow piers half-real	

Until a cloud somewhere far in the west	

Mixes its inks and draws iron and stone	

In epic outlines, black and literal.	

Now it is simple, weathered, plain, immodest	

In waterlight and late hill-hidden sun.

High water adds freshwater-filtered salt	

To the aquatic mirrors, a thin spice	

That sharpens light on Middle Bank, a lilt	

In the reflected moon’s analysis.	

Mud’s sieved and rained from pewter into gold	

Conjectural infinity’s outdone	

By engineering, light and hydrous fact,	

A waterfront that rises fold by fold	

Into the stars beyond the last of stone,	

A city’s elements, local, exact.	

!
Douglas Dunn	

from New Selected Poems 1964–2000 (Faber, 2003

http://www.scottishpoetrylibrary.org.uk/poetry/poems/tay-bridge

http://www.scottishpoetrylibrary.org.uk/poetry/poems/tay-bridge
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Sustainability
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Constraints
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http://markbrinkley.blogspot.co.uk/2007/06/yvette-cooper-at-offsite-2007.html
Options

Berriedale, Near Wick, Caithness
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http://www.idostuff.co.uk/sections/DIY/Sash%20Windows/Sash%20History%204.html
http://www.landmarktrust.org.uk/search-and-book/properties/shore-cottages-no-1-12005/
http://www.idostuff.co.uk/sections/DIY/Sash%20Windows/Sash%20History%204.html
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Elizabeth Fry Probe study

Consequences
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A new 
professionalism?

CONDUCT
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Design intent
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http://www.idostuff.co.uk/sections/DIY/Sash%20Windows/Sash%20History%204.html

If users 
understand how 

something is 
supposed to 

work, they will be 
more tolerant if it 

does not work 
properly.

http://www.usablebuildings.co.uk
http://www.idostuff.co.uk/sections/DIY/Sash%20Windows/Sash%20History%204.html
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http://www.usablebuildings.co.uk/Pages/UBPublications/UBPubsControlsForEndUsers.html

This device has no 
labelling or annotation. It 
looks like an on/off switch 
but is a push-button for an 

unidentified system. 	

!

The switch is for stepless 
operation depending on 
the length of time the 
switch is depressed.

http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk/Pages/UBPublications/UBPubsControlsForEndUsers.html
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Reality
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Adapted from Donella Meadows,  Places to Intervene in a System, Whole Earth, Winter, 1997
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http://www.wholeearth.com/issue/2091/article/27/places.to.intervene.in.a.system
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“In theory, theory and practice are the same. In practice, they are not.”

Albert Einstein (attributed)
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http://www.theguardian.com/commentisfree/2014/sep/12/jeremy-paxman-king-for-a-day-ban-open-plan-offices

http://www.theguardian.com/business/2014/sep/14/office-designs-apple-bbc-google
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http://www.waterstones.com/waterstonesweb/products/colin+robson/real+world+research/7708065/

http://scholar.google.co.uk/scholar?hl=en&q=real-world+research&btnG=&as_sdt=1%2C5&as_sdtp=
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•  Solving problems	

•  Robust results	

•  Finding bases for action	

•  Often in the field	

•  Strict time constraints	

•  Strict cost constraints	

•  Little consistency of topic 	

•  Generalist researchers	

•  Oriented to client needs	

•  Viewed as dubious by many academics	

•  Need highly developed social skills

Real-world emphasis

http://www.usablebuildings.co.uk
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•  Advancing the discipline	

•  Establishing relationships	

•  Developing theory	

•  Often in the field	

•  Often in labs	

•  As long as necessary	

•  As much finance as needed or don’t attempt 	

•  High consistency of topic from one study to the 

next	

•  Specialist researchers	

•  Oriented to academic peers	

•  Need some social skills

Academic emphasis
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Closing the Performance Gap
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Slippage during initial estimation 
!
1. Only estimated the energy use of the typical spaces (e.g. only the 
office space in an office building), and left out everything else, 
circulation areas, support spaces, car parks and so on.	

Energy performance of non-domestic buildings: closing the credibility 
gap	

!
2. Only reported the energy used by normal building services 
(heating, hot water, cooling, ventilation and lighting), not by anything 
else.	

!
3. Assumed the building is empty at night with most systems off. 
Often they aren’t.	

!
4. Assumed near-perfect control and a close match of supply to 
demand.	

!
In comparing design options, the above simplifications may be 
practical and legitimate, but in effect the designers are not predicting 
the actual energy use but some strange optimal energy use (a bit like 
the thermodynamic efficiency limit for a heat engine). Then the 
credibility gap really opens up when designers go on to claim how 
good their building will be by making direct comparisons between the 
total primary energy use or CO2 emissions for this subset, with the 
totals in benchmarks such as ECON 19 (Action Energy, 2003) which 
are based on actual energy performance data and take into account 
all energy uses in the completed and operating building.	


http://www.usablebuildings.co.uk/Pages/Unprotected/EnPerfNDBuildings.pdf

Source Energy Performance of Non-Domestic Buildings: Closing the Credibility Gap	

Bill Bordass, Robert Cohen,  John Field,

http://www.usablebuildings.co.uk
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What was actually specified to be built may have deviated from the design 
assumptions at the time the options were appraised and the estimates of energy 
use first made. For instance:	

!
5. Client requirements may have changed, affecting the design and its energy use.	

!
6. The insulation, ventilation, solar and daylight characteristics of the envelope 
may have changed.	

!
7. The heat storage characteristics of the fabric may have changed.	

!
8. The building services and the controls may have been altered.	

!
But were their affects on the predicted energy use re-calculated, particularly if 
to do this would have meant having to pay people who had been thought to 
have completed their tasks (e.g. thermal modellers and BREEAM environmental 
certifiers), to come back and have another look?	


http://www.usablebuildings.co.uk
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The building may not be constructed as intended: 
!
9. If tenders were high, cost savings may have been necessary. Cost cuts often affect thermal	

characteristics, building services and controls – things that aren’t generally seen although they 
can be felt. Solar and glare control devices often suffer too. Increasingly such negotiations are 
between clients, project managers, contractors and suppliers and not under full control of the 
design team – who may sometimes not be involved at all, or only in commenting on the 
outcome.	

!
10. Elements which include contractor-design (and often cost negotiations too) may not end up 
as anticipated. For example, it is not unusual for structures to cut into zones which had been 
intended for insulation, and to make air sealing measures very difficult to install; and for 
cladding systems not to be of the intended thermal integrity, especially at interfaces with 
foundations, eaves and other types of wall construction.	

!
11. Building services equipment may have been substituted for that originally specified.	

!
12. Build quality may not have been up to standard, e.g. with degraded insulation and 
airtightness.	

!
13. Commissioning may not have been thorough. It is not uncommon to find energy-saving 
devices such as variable speed drives, heat recovery and “free cooling”, and plant sequencing 
systems working very poorly, if at all.	

!
14. Services and controls may not work exactly as intended.	

!

http://www.usablebuildings.co.uk


… supporting www.usablebuildings.co.uk

Once completed  
!
15. The building may not be occupied quite as envisaged.	

!
16. The fitout may change the building and its energy systems substantially and clash with some of	

the design intentions and installed systems.	

!
17. The systems may never be fine-tuned to suit changing occupancies and seasons.	

!
18. Operators and users may find it difficult to understand the control systems and to operate them	

effectively; and the systems may not always have been usable or manageable in the first place.	

!
19. Maintenance and energy management may not be up to standard.	

!
20. Systems and equipment may default-to-on unnecessarily; or because it is the only way to keep	

the level of complaints down, see figure 2. A similar example is shown in figure 19.2 of CIBSE	

Guide F (2004).	

!
21. There may be emergent properties and unintended consequences, for example control systems	

which irritate the occupants and are therefore by-passed.	

!
22. In rented – and particularly multi-tenanted - buildings, the split of responsibilities between	

landlord, tenants and building managers often inhibits investment and exacerbates the wasteful 
operation of systems.

http://www.usablebuildings.co.uk
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CIBSE Journal October 2014 www.cibsejournal.com20

Experience gained from the post-occupancy evaluation of 
the National Trust’s Heelis building have been fed into 
the design of The Woodland Trust’s headquarters. The 
project team compares the in-use performance of both

To maintain the ‘golden thread’ from 
design intent to reality when creating 
the 2,727m2 head office for The 
Woodland Trust, Max Fordham – and 

architect Feilden Clegg Bradley Studios – used 
post-occupancy findings from the Heelis 
building, in Swindon. The outcomes have 
now been studied, thanks to funding from 
Innovate UK – formerly the Technology 
Strategy Board – and its Building Performance 
Evaluation programme.

In 2002-04, the environmental engineer 
and architect formed part of a research team 
investigating the potential for soft landings1, 
and discovered the importance of maintaining 

the ‘golden thread’ – starting with inception 
and briefing, then managing expectations 
throughout the procurement process, building 
on initial aftercare, post-occupancy evaluation, 
and closing the feedback loop.

Gathering data
At that time, Max Fordham and Feilden Clegg 
Bradley Studios were working together on 
Heelis, the National Trust’s 7,605m2 (gross) 
head office in Swindon. The project followed 
a strong sustainability agenda, though this 
was somewhat softened by the requirements 
of the developer, which procured the building 
after the scheme design had been agreed with 
the client.

As part of the reality checking advocated 
by soft landings, a matrix was developed 
by Feilden Clegg Bradley Studios and Max 
Fordham, to allow design ambitions for 
sustainability to be reviewed at project 

A LESSON
FROM THE PAST

The Woodland Trust 
interior staircase

By Bill Bordass, Pete Burgon, 
Hester Brough, and Matt Vaudin
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Dissemination
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www.responsible-retrofit.org/greenwheel

www.responsible-retrofit.org/greenwheel
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Conclusion
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Further material
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What next …?            Case studies?
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Too much emphasis on statistics and benchmarking.
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Individual cases and outliers can be bellweathers.
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Too much emphasis on statistics and benchmarking.
Individual cases and outliers can be bellweathers.

A portfolio of approaches is best
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What next…?            Case studies?

Too much emphasis on statistics and benchmarking.
Individual cases and outliers can be bellweathers.

A portfolio of approaches is best.

Yes! Especially if not done independently.
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But coherent strategies for the future are what’s 
required not theories.
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Individual cases and outliers can be bellweathers.
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What next…?            Case studies?

Too much emphasis on statistics and benchmarking.
Individual cases and outliers can be bellweathers.

A portfolio of approaches is best.

Too much emphasis on ‘proof’.

But coherent strategies for the future are what’s 
required not theories.
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