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Summary

This paper explores issues surrounding the achientwf high building performance in
North America, and suggests a model for designimgegn building validation protocol
that will promote high performance, and will refi¢se actual performance of the building.

In a market driven economy such as North Ameriga,uilding industry continues
to resist mandatory measures, contending that dheycostly. As a result, sustainability
policies still consist largely of voluntary meassireand labeling protocols are still used
primarily for the purpose of marketing.

Since design teams naturally seek the highest lessiting for their designs, it is
not surprising that energy performance estimatiares based on ideal assumptions and
best-case scenarios. Yet with growing evidence &lcaal performance is typically far
lower than predicted, green building rating systemesy in fact be contributing to what
scientist and building performance consultant, Bbbrdass, calls a “credibility gap”
between what the design team promises and whatiiseced.

The question is: Do labels reflect the true peramoe of a building? If not, how can
the validation process be set up to reflect théopmiance attached to a green label?

Keywords: High performance buildings, building performancédation, certification
and rating, North America

1 Characteristics of the green building industry in North America

The following issues characterize today’s greemding market in North America:
Consumers want green but it is not clear whether tay are willing to pay. The

development industry in North America is increagmgttuned to environmental issues.
But while it recognizes that consumers care gresityut the environment, it contends that
they are not yet prepared to pay for the additideatures needed to make a building
environmentally friendly. Meanwhile, it appears ttltwnsumers expect governments to
provide all the solutions, through regulation, biteast through incentives. In either case,
whether environmental performance results from bpers’ initiatives or through
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additional government regulation, there is a paroaghat there are increased capital costs
associated with high performance green buildingst this reason, the development
industry is reluctant to accept mandatory measures,prefers to have the freedom to
decide how much greening is “enough” to achieve tharketing objectives

Developers want to market green projectsThere is no question that developers
can and do use their sustainability position forkating. As long as green is not the norm,
and as long as it is not legislated, any voluntagasures they take will make them stand
out in the marketplace. Given today’s attitudegreen building is seen as something
providing added value. This “carrot” dynamic is remntly the greatest motivator for the
private sector to spend resources on greening.

Once green becomes the norm, the pressure will ba buildings that are NOT
green to meet the new norm.lt is likely that as more and more buildings adopt
environmental best practices, developers who asioidg so will stand out in a negative
fashion and will feel pressure to change their wayeere will therefore no doubt come a
time, when such buildings will not only be viewedfavourably as toxic or energy hogs,
but when environmental measures will be legislatéds can be described as the “stick”.
However, in order for green to become the norng desirable to fuel the process by first
using the carrot approach.

Raising the bar within the marketplace through volwntary programs will
validate government efforts to make environmental raasures mandatory.There is
little doubt that a time will come when green binlglwill become not only the norm but a
legislated requirement. Ideally, greening legiskatought to occur with some degree of
general support from the industry. The way for thi®ccur is to first encourage industry
to demonstrate green leadership within its ranlssth®se measures, done voluntarily, gain
positive feedback in the media and kudos within riiegketplace, governments can then
raise the bar for all buildings by introducing ieasingly stringent legislation. To impose
stringent green requirements all at once, withast allowing a period for the industry
itself to demonstrate what is possible, will radgections from the industry. In other
words, making green the norm is best achievedrasudt of leadership within the industry,
working in close collaboration with government.

Validation must be appropriate to the product or sevice that is being validated
At present, green labeling is done for primarilyr fmarketing purposes. In time,
certification or labeling will will also help inttional investors and municipal authorities to
ascertain whether the buildings are truly perfognias claimed. To be credible,
a certification needs to be verified or validateddn independent, credible, third party.
A key element of any certification process therefa verification or validation. In the
case of a voluntary green building program, thédadilon process must not be so onerous
and expensive as to discourage participation. Atsdime time, for the certification award
to be credible, the validation must be credible adsparent.

2 Validation Success Factors

Given the above considerations regarding the gngeof buildings, the following are
some of the factors which should be considered vdesigning a validation protocol.
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2.1 Marketing — or the power of “buzz”

Developers want to be recognized for being goopgamte citizens. A recognizable label
provides that market recognition for doing whagja®d for the environment. For example,
the success of LEED has resulted from the factithehow a recognizable label.

Private and public institutions have long knownttiighere is enough “buzz” and
market recognition, this can provide credibilitythvirespect to a product or service —
irrespective of whether its true quality has beeoved. However, when it comes to
assuring the credibility of a labelling system, kating the labelling system alone will not
suffice. A robust validation process is essentidhe credibility.

2.2 To “certify” or to “label”? — Choosing the appropri ate approach

Product certification is the process of verifying that a certain prodhets passed
performance and/or quality assurance tests or fopaion requirements stipulated in
regulations such as a building code and nationatigredited test standards, or that it
complies with a set of regulations governing qyal@nd/or minimum performance
requirements. As such, the verification protocobiudtd be extremely thorough. For
example, products that are certified are typicakgmined using laboratory testing.

Labelling on the other hand simply informs the consumersualite content or
performance of a product, without under-writing greduct with an iron-clad guarantee
that it meets the performance stated. For exangplabel such as Energy Star informs
consumers of the comparison of the energy perfoceahone building with another.

While there is great deal of similarity betweenb#ting” and “certification”, it is
important to understand that labeling may not negais thorough an examination as a
certification program. For a labeling program todpedible, the claims of the product may
be validated by a third party through an auditingcpss, which establishes the likelihood
that the claims are true. This is not the samesig the product.

2.3 Liability

The difference between certification and labelilag Implications with respect to liability.

A certification program carries with it more risk lability, for example, the risk that

a product may not meet the performance standardtassed in the certification, or the
risk that the validation procedure be interpretegafessional advice — with all the legal
implications this brings.

2.4 Cost

The cost of validation is related to the complexafythe process. If the process is too
complicated, then the cost is high. A certificatiprogram can be more expensive to
operate due to the additional costs to test pedoo®. However, even a validation
procedure can be costly depending on the procesk ligs also noteworthy that costs may
be kept artificially high by a monopolistic situati of an organization or system.
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2.5 Capacity of the verifiers

Capacity is also related to the process. If thegss is too complicated and the knowledge
bar too high, there are very few individuals who oaeet and implement it. This has been
the problem of number of energy and environmenmnightives in the past.

2.6 Practical process

For a validation program to be practical, it mushd value within an acceptable period of

time, cost and effort. A well designed process &hou

= Follow logically from the core policies in one ovd steps

= Be memorably summed up in one or two sentences

= Be flexible enough to handle unusual and specdialiistances

» Be transparent enough not to create unnecessaiwy str

= Show good common sense in general

= Be intuitive so that a new participant could pigkan the process by seeing the process
in action without ever reading the process protaself

3 Validation procedures for LEED and Green Globes

There are two main green building assessment g@magjin North America: LEED and
Green Globes. The performance criteria are verylainm both. However, the format and
validation procedures differ significantly.

3.1 LEED

To earn a given LEED rating, the applicant projacist satisfy all of the prerequisites and
a minimum number of points.
Although the process of putting together the LEEObrmsission takes place
throughout the design and construction phase ofptbgct, the assessment is initiated
upon having completed the project’s constructiolthdugh the building is, at this stage,
already “existing”, the project is evaluated far design. Hence the team can not be really
certain whether it will achieve the level aimed.fdme certification review process
requires that two copies of all of the followingppact application materials be submitted in
the form of a binder:
= LEED registration information, including projectraact, project type, project size,
number of occupants, date of construction compiegtc.;

= LEED letter template both in hard copy and on a CD;

= An overall project narrative including at leaste@mproject highlights; illustrative
drawings and photos of the project

= Submittals for each prerequisite and credit, sepdray tabs. The submittals consist of
a form for each credit signed by the licensed &echior engineer. In addition to the
submittal templates for each credit there mustupporting documents such as detailed
engineering studies, material sheets, etc

= The LEED Project Checklist/Scorecard indicatingj@cted prerequisites and credits
and the total score for the project
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This documentation is then sent to the selecteificagion firm. The verification firm may
seek clarification of certain submission items. réhis also a verification decision appeal
process.

3.2 Green Globes

To receive a final rating of one, two, three orrfgiobes, the data submitted online must
be verified by a GBIl-approved and Green Globesw@ivalidator, who may be a licensed
engineer or architect or person with significanppemence in building sciences and
sustainability.

The first step in the assessment process is assgffissment at the Concept Design
Stage. It is done by completing the online Greenb@$ assessment questionnaire for the
Concept Design Stage. Once the questionnaire ispleded, an automated report is
generated that lists the project’s achievements smdes. This provides the team with
feedback on how they are doing in meeting the grestn design practices, and what score
they are likely to achieve in the final rating.

Users can start the second validation step immagifbllowing completion of the
construction documents, at which time the desigamtdills the Construction Stage
questionnaire and then sends it - along with theking drawings and specifications — to
the Validator.

Other supporting documents may include supplemgrgtudies, such as energy
modelling that have been done during the courgbeproject. The Validator reviews the
documents and confirms that the report accuratefigats what has been achieved the
project. If the Validator finds that incorrect ¢tz were made in the report or that a
positive practice was not recorded, he or she nesdihe input, justifying why they have
made the change.

Unlike LEED, there is no need to create specialitemehl submittal documents,
other than those which are needed to complete rihjeqd. A quality assurance protocol
helps to ensure that Validators conduct their assests properly and consistently. It
consists of checking a sample number of buildindidations. Results should be
repeatable. Following completion of the assessn®wkgrtificate is issued for the project
design.

The final validation, which allows the developewrer and design team, to promote
the building as having earned one, two, three, faufive globes happens after a site
inspection by the Validator, following constructiohthe building. This typically occurs at
the Occupancy permit stage.

One year after the completion, building owners aneouraged to certify their
building under the Existing Buildings program rupn BOMA Canada. The objective is to
avoid performance slippage and set the building process of continuous improvement.

4 Measuring “true” performance

The credibility — and therefore the usefulness ofalidation procedure — will depend
largely on whether the criterion is verifiable amthether the system is measuring the
“right” things. Numerous studies demonstrate thateav, so called high-performance or
“green” building, once it is up and running, mayt redways fulfil the energy and
environmental performance as promised on papéreati¢sign stage. This is referred to as
“performance slippage”.
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Since design teams naturally seek the highest ldessiting for their designs, it is
not surprising that energy performance estimatiares based on ideal assumptions and
best-case scenarios. Yet with growing evidence &lcaal performance is typically far
lower than predicted, green building rating systemesy in fact be contributing to what
scientist and building performance consultant, Bbbrdass, calls a “credibility gap”
between what the design team promises and whatiiseced.

In addition to overly optimistic predictions, thgan also be the result of lower than
expected budgets, less-than-rigorous adherence pecifisations, insufficient
commissioning and factors which occur long after bilding design has been rated, such
as changes in occupancy or poor building operativhgch were not taken into account
during assessment.

While a validation system can not guarantee coatinbigh performance,
nevertheless, it is more likely to accurately reffldve performance if it evaluates the right
thing at the right time. For example, validating thtended energy performance can be
done by reviewing the results of energy modellihgha design stage; whereas validating
theactual energy performance can be done by reviewing enaligyonce the building has
been in operation.

For this reason, a true measure of a building’soperance is best donafter the
building is up and running.

5 Design Performance vs. Operational Performance
Studies by Dr. Bordass indicate that the perforraasicmany designs falls significantly

short in the operational stage. The figure belowwshthe data from an environmental
award-winning office in the United Kingdom.
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Fig. 1 Bill Bordass: Annual carbon dioxide emissions frarfgreen" award-winning office
building'

Buildings where the Green Globes assessment waspugely for rating and not as a part
of project delivery process show similar resultghwerformance ratings at the design
stage considerably better than actual performamme ¢he building is completed. For

! FACTORS FOR SUCCESS—Some ingredients of a good builbin Bill Bordass, William Bordass Associates,
www.usablebuildings.co.uk
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example, the predicted energy consumption of orklihg was 150.2 kWh/mwhereas
actual consumption two years after occupationgaificantly higher at 240.5 kWh/m
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Fig. 2 Green Globes Design and Green Globes Existing Bigigdassessment of the same building
in the Construction Documents Stage and for thetkj Building, two years post-occupancy.

Studies conducted on one of the best monitored pagformance buildings, the Adam
Joseph Lewis Center for Environmental Studies &riDbCollege in Ohig indicate that it
took considerable effort for an exceptionally qgfiesi team of researchers from the
National Renewable Energy Laboratory (NREL) to remle the modelled and actual
energy data. The first year utility data were alimegual to the “bad” or standard
benchmark building and significantly higher thare ttnodelled performance. Through
significant operational changes and equipment Wy @ver three years, the facility staff
and the NREL managed to reduce the actual builgiegormance to levels initially
modeled.
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Fig. 3 Annual site energy performance of building modeld measured data

2 Energy Performance Evaluation of an EducationalilifBac The Adam Joseph Lewis Center for
Environmental Studies, Oberlin College, Oberlin,i®lby S.D. Pless and P.A. Torcellini, National
Renewable Energy Laboratory, NREL/TP-550-33180 Muyer 2004
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While there are not many proven studies of LEBDildings once in operation, there are
indications that they fare no better. Performanodlems have been reported with Seattle
City Hall (lower energy performance than predictedyl other LEED buildings, where, for
example, some certified design attributes (suctestsicting the use of high VOC content
materials) are not carried through by the tenants.

According to Dr. Bordass, the problem arises natabse predictive techniques
aren’t accurate, but because they don’t fully aotdor the realities of an operational
structure—and because few designers stay involvddanproject long enough to monitor
building performance. As a result, theymain unaware of strategies that either failed or
for that matter, succeeded beyond expectationonmescases, the gap may be justifiable—
when the building is used more intensively thannpéd, for example, or has more
equipment. More likely, it's due to waste causedobyr briefing, design, or construction
and commissioning. As a common example, Dr. Borgassts to control systems with
poolrl management and user interfaces, which causpregnt to default unnecessarily to
ON.

6 Energy Slippage

When performance falls short of expectations, lgcdwners tend to blame members of
the design team, says Dr. Bordass, who in turnncldiat the problems are due to
construction issues, that the occupiers don’t fuliderstand the design, that the building is
being used in unintended ways, or that it isn'nganaintained or properly managed. And,
while these complaints are sometimes legitimatey’'te just the beginning. Energy
slippage can occur at any stage of a building’s tf)cle—from the initial estimation
through design, construction and commissioning,@etation. For example:

At the design stage energy estimates may be unrealistically low. BRpshthe
designer took into account only the energy usedoding services such as HVAC,
lighting and hot water and overlooked functionssus plug load or elevators. Or,
assumptions may have been made incorrectly th&gragswould be off at night, or that
sensors and controls for regulating systems thaswoe energy would work perfectly.
Energy predictions based on these best case soertand to be extremely favorable,
especially when evaluated against the real eneaty df comparable existing buildings
(which are used as effective benchmarks in progsamb a€nergy Star andCalArch).

Slippage at thalesign developmentstage may occur as a result of functional or
budgetary considerations as the design evolves. likely to remain undetected if the
designer doesn’t wish to incur costs for repeathng energy modelling exercise at each
design iteration.

Slippage duringconstruction may result from cost-cutting measures or technical
shortcuts. Likewise, iEommissioningisn’t sufficiently thorough, many of the systemslan
controls designed to save energy may be less ffectiee.

During occupation, the building may use more energy than predicted eesult of
changes in occupancy, poor operation and maintenamproper fit-ups or poor energy
habits of the occupants.

% Leadership in Energy and Environmental Design, wysgibc.org

* Energy Performance of Non-Domestic Buildings: @lgghe Credibility Gap by Bill Bordas®Villiam
Bordass Associates, Robert Cohen, Energy for Sisike Development Ltd. and John Field, Target Bnerg
Services Ltd.
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Since the actual performance of the building wi#pdnd on early decisions
combined with a series of uncertain events that megur as a consequence of these
decisions, the obvious question is whether it'snepessible to predict the high energy
performance of a building with accuracy. The answges.

7 Solution: Limit the Slippage and Use a Building Rahg Continuum

In order to assure that a project will deliver altrhigh performance building, slippage
factors must be addressed at each stage whererghlegely to occur. An effective
assessment methodology tracks the process in dessagontinuum with respect to best
practices of integrated design, construction, cossianing, building operations and tenant
involvement. For example, if an assessment indscatdigh performance design, there
should be a follow-up assessment to demonstratetlthaoutcome is a high performance
building. This should be followed by additional @essments to demonstrate that the
building has high performance operators and higiiopmance tenants. Establishing an
assessment paper trail makes it possible to assigpuntability, diagnose where slippage
has occurred and take corrective action.

It seems clear that the most practical and effectiypproach to detecting and
addressing performance slippage is one in whiclh @agject delivery stage or period is
evaluated as part of a continuum using data olddnoen decisions made earlier.

Use of the Green Globes approach to address thestiegyes of project delivery
makes it possible to confirm thiatended implementation of the high performance
objectives.

Green Globes is a modular, questionnaire-baseémyst which definitions of high
performance relate to specific stages of the kugidi life cycle. It is unique in that it
includes an assessment protocol and rating systehakso guides the improvement of
energy-efficiency and other performance measdiesg the design processAlthough
there are separate ratings for high performancgnlesd high performance during post-
occupancy, the modules can “communicate”, thus remgwa continuum in assessment
from one stage to the next.

Integrated Project Delivery and Operation

T T
Project Pro- | Schematic Design  {onstruction Docgy Construction |yCommis . . End of
Initiation [| gram | design Development ‘ sioning Existing Buildings I Life

L L4

1

— 1 B | occupancy
= Approval §_Permit F_Permit
i 1

Continual
Improvement
Assessment

Final
Verification

Conditional

Preliminary Assessment

Assessment

Fig. 4 Stages of Integrated Project Delivery
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The tracking occurs in four stages:

= Preliminary assessment at the Concept (Schematic)eBign Stage This stage
typically corresponds to the Development Approvdabg®. The purpose of this
assessment idemonstrate the Developer’sntended implementation of the Standard.
is no external validation at this stage, but a asffessment by the proponent. The self
assessment report (whether generated through a phpeklist or electronic report)
would be attached to the development application.

= Conditional design assessment and rating at the Cetruction Document Stage
This stage typically corresponds to the Buildingriie Stage. The purpose of this
assessment is tconfirm the Developer'sntended implementation of the Standard.
Validation at this stage involves the review of enstruction Documents submission
and be conducted by trained and certified validator

= Site visit and final design rating at the Construabn Completion Stage This stage
typically corresponds to the Occupancy Permit Stage purpose of the validation is
for the developer to obtain a certificate that ¢@nused immediately for marketing.
Validation at this stage consists of a site vigit & trained and certified Validator.
Alternatively, validation can be conducted one yaf&er building completion under the
BOMA Go Green existing building protocol.

= Existing building assessment at the operational sgg of the building This stage
typically corresponds to the operation of the emgstouilding based on one year of
operational data. The purpose of this assessmerib isnsure continuous green
operations, avoidance performance slippage andeimghtation of cycle of continual
improvement. The assessment of the building is ected through the BOMA Go
Green program. The assessment verification includeseview of utility bills,
measurements (such as those pertaining to air tgudight and acoustics), and
supporting documentation (such as preventive maamee records), plus a walk-
through survey to review building features and ey, and an interview with the
property manager regarding the operational polieied procedures. The final report
highlights performance values, building featured aystems as well as operational and
management measures including tenants’ communitsatio

This combination of data on 1) performance, 2)uess, and 3) energy and environmental
management can help identify where slippage is roiogu and provide insights for
building managers and owners on where to take civesaction.

Suppose, for example, that an existing buildingresdow on energy performance
and low on operation and management, yet scorésdmngnergy-efficiency features. This
could indicate potential opportunities to improvefprmance by implementing low-cost
or no-cost operational measures.

Having improved energy and environmental managenvemat if the building still
has poor energy consumption scores? This couldnbendication that controls aren’t
working properly or the envelope is leaking, orngilg other issues that require deeper
investigation.

Or consider the case where consumption performengeod, despite the fact that
energy-efficiency features are modest, and theee hdgh operation and management
scores. Clearly, this is evidence that the buildipgrator deserves to be commended for
excellent energy management.

At the occupancy stage, the building operator neasture that control systems are
used correctly, that maintenance and energy maregeare up to standard, and that
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systems and equipment are properly set. Tenantsatassdo their part, by implementing
energy conservation measures that will reduce bagéing and plug-load consumption.

There is value in conducting assessments at kegstoiles such as 12 to 24 months
post-occupancy, and at three years intervals tftdr Likewise, in-house self-assessments
should be carried out at regular intervals (préfgr@an an annual basis) as a part of asset
management. This continual monitoring is a simplaywo identify and correct
performance slippage when and where it occurs.

8 Conclusion

In North America, green building is largely voluntaand green building labeling is still
chiefly used as a marketing device. Buildings whicay rate a high performance at the
design stage, may in fact, not perform so well otiegy are up and running. There are
many reasons for this so-called “energy slippage”.

In time, as environmental requirements become nstriiegent, a more effective
approach will be needed to validate performancenslaThe credibility of a green label
depends largely on measuring the right things aetitfht time. Green Globes uses a series
of assessments including self-assessments, dimnddsign stages of a project to monitor
intended performance from the goal-setting stageugh the concept development and
finally the construction documents. It then valetathe claims once the building is up and
running.

References

[1] SKOPEK, J., BRYAN, H., VYAS, UMind the Gap: The Green Globes Approach to
Bridging the Gap between Building Design and Performance. Rethinking
Sustainable Construction 2006: Next Generation GBagldings, Sept., 2006.

Jiri Skopek AA Dip., OAA, MCIP

>< ECD Energy and Environment Canada
165 Kenilworth Avenue
Toronto, Ontario M4L 3S7, Canada

B 4166996671

©  jiri@bellnet.ca

URL www.greenglobes.com

142





