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“No industry owning capital
equipment of a similar cost to
buildings could survive unless it
had more data on performance”

Building Performance, Markus et al, 1972
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Soft Landings in a sentence

“Soft Landings is graduated handover of a new or refurbished building, where
a period of professional aftercare by the project team is a client requirement —
planned for and carried out from project inception onwards — and lasting for

up to three years post-completion”

Purpose...?

To produce better buildings!
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Temperature, air quality, ventilation rate, light levels,
operational energy, carbon emissions

| | | | | | | |
( Contextual
) criteria

Quality of work
) environment, space use,

: resource efficiency,

health and well-being,
productivity, zero FM
complaints

...To many clients, the CONTEXTUAL CRITERIA are more important than the technical
criteria in judging the success of a building
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If we really want to deliver on the contextual factors, we need to do four key things
1. Focus on outcomes

2. Make performance visible

3. Take ownership of performance

4. Look at things more down the end-users

end of the telescope
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Linking Energy to Health and Productivity

in the Built Environment
Evaluating the Cost-Benefits of High Performance Building and Community Design for
Sustainability, Health and Productivity

Vivian Loftness. FATIA'. Volker Hartkopf, Ph.D.%, Beran Gurtekin, Ph.D.?, Graduate Students
Carnegie Mellon University Center for Building Performance and Diagnostics
David Hansen®, Robert Hitchcock, Ph.D.”
U.S. DOE. Lawrence Berkeley National Laboratory
Advanced Building Systems Integration Consortium (ABSIC)®
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The research results cited originated in a research paper ‘Linking Energy to Health and Productivity
in the Built Environment’, a non-peer reviewed paper delivered at the US-GBC Greenbuild
Conference in 2003 (Loftness, V.; et al, 2003)
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Carnegie Mellon eBids: a web-based, life-cycle,
decision-support program, under development in 2003.

“The propagation of fallacies” Jeremy Bentham - The Book of Fallacies




e Research findings from the
PROBE studies had been re-
interpreted to show that
mixed-mode buildings can
lead to 59% savings in
running costs.

* Not only was this not a
finding of the PROBE
research, there was no
baseline of performance
against which such a savings
calculation could be justified.
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e The PROBE dataset were re-interpreted to show that the self-assessed scores for perceived
productivity equated to a 9.75% productivity increase

* The productivity scores were then given a US employee cost-weighting. The averaged
perceived productivity ratings became an 8.5% average improvement, equating to....

e $3900 per employee, per annum.
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Indoor Environments”
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 “The estimated health and productivity gains... are based on extrapolations of the findings
obtained in a relatively small number of studies to the general population”

 “One of the weaknesses of the available literature on respiratory illnesses is that 5 out of
10 studies took place in....military housing and jails with a high occupant density, and
Antarctic quarters”

e “The major weakness of the SBS-related estimates is a consequence of the limited
information available to quantify the influence of these symptoms on worker productivity”

 “Publication bias, i.e. preferential publication of papers from studies that found significant
associations, may have upwardly-biased estimates of potential health and productivity

gains”

e “Allergy and asthma symptoms overlap with SBS symptoms; thus, there may be some
double counting associated with these two categories of health effects”

e “The accuracy of the quantitative extrapolations is not well understood”
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- Comfortable temperature (ranked highest in importance by tenants
of leased office space) 6

= Higher ventilation rates, which have been found to:
- enhance productivity by between 4% and 17% ’
- reduce absenteeism by 35% 8

- reduce illness by between 9% and 50% ?

- | Greater control of ventilation:
- is linked with 0.5% to 11% higher productivity'®

- Daylighting, reduced energy use, and personal controls
in the workspace'' '?

- Lower glare'

- Access to natural views'

- Green buildings’ healthier environments have been
linked with lower health care costs and enhanced

productivity '’
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“Take off the decimal points,
don’t add them on. And don’t
multiply by the annual salary and
get some ludicrous sum”

Adrian Leaman, Building Use Studies
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Are corporate motives driving the agenda?

_23.
of properly attributing such gains as reduced absenteeism and staff turnover rates.

In the case of speculative or leased facilities. it is more difficult to assign a market
value to occupant productivity gains and have them properly reflected in the business
case at the decision-making point. Nevertheless. there is sufficient evidence
quantifying the effects to justify taking them into account on some basis. Though the
owner of a leased facility does not financially benefit directly from increased user
productivity. some indirect benefits can be achieved if a convincing message of
significant benefits can be conveyed to the user: this will allow rental fees to be
increased and occupancy rates to increase (See Section 5.5). For most commercigl
buildings. even a conservaiive esilinate oI thie potential reduction i1 salaty costs and
productivity gains will loom large in any calculation. as indicated in the following
case studies.
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“The propagation of fallacies”

Jeremy Bentham - The Book of Fallacies
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So, where do we go from here?

 The property world wants simple uncomplicated answers, and there are people
and organisations prepared to quote figures proving a “causal relationship”
between HVAC and productivity

e Can we really trust the current interpretation of research papers?

 Ifnot, is it possible to create health, wellbeing and productivity metrics that will
be trustworthy, robust, scalable, and repeatable?

e | think it might be....
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What evidence do we need?

* Physical aspects simple and robust measures — nothing complicated
e Ventilation type (with sub-variants) but also other physical factors
e Social and behavioural aspects the historical context of the building and its occupants

e Management issues primarily of the building

Simulation models, equations and physical field measurements will only get us so far

We need to talk to people

This requires a survey technique that is well-constructed, properly-curated, ethical in its
approach, and preferably proven to deliver reliable results
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www.!usmel!o!o'ogy.org.u!
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Health (perceived)

Less healthy: 1

Less healthy

More healthy

1
2
3
4
5
6
7

Count

17
14
24

7: More Healthy

Per cent
10
27
23
39




So, if occupant satisfaction can be reliably measured, can it
A: be predicted using occupant survey input data?
B: Be subsequently measured as part of POE...?

If so, how might one go about this?
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What do we need?

* Research to develop the means by which projects can input factors and get a reliable
pre-survey prediction of occupant satisfaction

* A process whereby input data can modified as the project progresses

What could be the output?

Nominal values: Is the building good or bad, yes or no?

e Ordinal values, benchmarking against other buildings. Possibly, will depend on the
quality of the benchmarks. BUS has a lot of data — needs much more

* Interval points like the WGBC report? No — way too risky. Will lead to unrealistic
references like two decimal points on self-assessed productivity X salary factor

* Ratio level, percentages and weightings Well dodgy — avoid.
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Thank you for listening

It’s been 97.5% productive

Any questions?

roderic.bunn@bsria.co.uk

roderic.bunn.13@ucl.ac.uk
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