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SUMMARY

These are summary notes of a workshop organized by the NRC Insti tute for Research in Constructi on (NRC-IRC) 
in Calgary on September 29, 2009 on the impact of objecti ve- and performance-based codes. The 50 workshop 
parti cipants from 17 countries represented members of the Inter-jurisdicti onal Regulatory Collaborati on Committ ee 
(IRCC), the World Federati on of Technical Assessment Organizati ons (WFTAO),  the Canadian Commission on 
Building and Fire Codes (CCBFC) and the Provincial and Territorial Policy Advisory Committ ee on Codes (PTPACC), 
as well as Canadian building regulatory offi  cials, manufacturers, building associati ons and standards organizati ons. 
The objecti ve was to share experiences and lessons learned in adopti ng and using such codes.

The general conclusion was that the transiti on to objecti ve- and performance-based building codes is sti ll in its 
early stages.  The benefi ts of introducing these new codes will take at least another generati on to be fully realized.

Canada’s Bruce Clemmensen, chair of the CCBFC, att ributed the successful transiti on to objecti ve-based codes in 
part to the strong engagement throughout the process by industry and end-user stakeholders, as well as by the 
provinces and territories.  Parti cipants also heard about concrete experiences from the provinces of Alberta and 
Nova Scoti a, as well as from the internati onal perspecti ve as seen by the IRCC and Norway.

There was a general consensus that the real impact of objecti ve- and performance-based codes on innovati on has 
yet to be fully realized in several countries. In many instances, people sti ll depend on the older prescripti ve codes. 
There was litt le quanti tati ve evidence to show that the new codes resulted in more innovati on, although there 
were some anecdotal examples of that.

A number of countries noted that the new codes facilitated harmonizati on across nati onal and internati onal 
jurisdicti ons by providing clearer and more consistent language and a bett er understanding of the goals and 
content of the codes. On the negati ve side, parti cipants said that proposed soluti ons were more diffi  cult to 
assess and evaluate for compliance with the new codes. The approval processes were oft en ti me-consuming, 
burdensome, complex, or unfamiliar to the parti es involved. This resulted in a growing demand for independent 
quanti tati ve assessments or tests to evaluate the true performance of alternati ve soluti ons and compliance with 
the new codes. There is also a need for nati onal-level documentati on, lists or databases of alternati ve or acceptable 
soluti ons (“deemed to sati sfy” the new code requirements) to ensure that innovati ons can be deployed more 
quickly and used more broadly.

There was, in additi on, a general recogniti on that using the new performance- and objecti ve-based codes required 
a higher level of training on everyone’s part.  This has resulted in updated training and educati on material.  Some 
countries experienced a growth in certi fi ed third-party assessors with the authority to certi fy building projects and 
others (e.g. Canada) an increase in consulti ng engineers to assist builders and designers in obtaining approval and 
acceptance of novel soluti ons.

WELCOME AND INTRODUCTIONS

 Chris Tye (Executi ve Director,  Safety Services Branch,  Municipal Aff airs and Housing,  Government of Alberta,  Canada) 
opened the workshop and welcomed the parti cipants. He provided an overview of recent legal and regulatory 
changes in Alberta, a province conscious of not over-regulati ng its citi zens. Recent changes include a proposed 
Land-Use Framework, which gives regional municipaliti es a new role in watershed and land protecti on. He also 
reviewed the latest update to the Safety Codes Act, which brings all constructi on regulati ons and professions 
under a single umbrella. Municipaliti es will now provide accreditati on for quality control to ensure uniform delivery 
of permit services. Inspectors will now be required to maintain a “competencies certi fi cate”. There is also some 
progress in the trade area, with agreements to remove barriers to the free trade of goods and services. Alberta 
is, in additi on, parti cipati ng in the recent discussions to enter a free-trade agreement with the European Union. 
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Denis Bergeron, Director of Codes and Evaluati on, Insti tute for Research in Constructi on, Nati onal Research 
Council of Canada (NRC), described the workshop objecti ves. This one-day event, organized by the NRC, brings 
together senior building regulatory, code development and product assessment representati ves from Canada and 
other countries to share their respecti ve experience with the introducti on of performance- and objecti ve-based 
building regulati ons in their countries, parti cularly its impact on innovati on in building constructi on and on building 
authority enforcement practi ces.  This workshop will off er a good opportunity to assess the impact of the 2005 
codes in Canada and learn from similar experiences in other countries.   The discussions at this workshop will be 
useful to NRC, CCBFC and PTPACC in their monitoring of the adopti on, use and impact of objecti ve-based codes in 
Canada.

André Potworowski, the workshop facilitator, led an icebreaking exercise in which parti cipants introduced 
themselves and shared the single most important improvement they would want to see in performance-based and 
objecti ve-based codes, or how they are developed or applied, no matt er how far-fetched. Here are some of the 
ideas generated by Canadian parti cipants during that exercise:

• Ban all provincial and regional codes and implement objecti ve-based codes nati onally 

• The codes should be simplifi ed and reduced to a single page 

• Have all Canadian codes rewritt en in plain language 

• Improve accessibility to buildings and implement nati onally 

• Have all ULC standards referenced in the codes 

• Emphasize the advantages for building offi  cials to refer to, and learn from, alternati ve soluti ons 
(as opposed to the potenti al disadvantage of allowing manufacturers develop poor soluti ons) 

• Harmonize codes across Canada 

• Verify buildings to determine their actual code compliance. More examples for objecti ve-based 
applicati ons 

• Reduce the bureaucrati c process of getti  ng alternati ve soluti ons approved around objecti ve-based codes 

• Establish a baseline against which impacts of objecti ve-based codes can be measured.

Suggesti ons expressed by internati onal parti cipants included:

•  Energy use: a one-line regulati on is suffi  cient

•  Move from current mix of prescripti ve/performance codes to 100% performance (functi onal) based codes

•  Fire safety requirements should be risk-based

•  Have all BBA evaluati ons referenced in codes

•  Achieve total EU harmonizati on on building regulati ons

•  Remove all barriers to trade

•  Develop bett er quanti tati ve indicators and verifi cati on methods

•  Uniform accreditati on across enti re country

•  Mandatory training for building offi  cials

•  Quick review and approval of innovati ve products.

This exercise led to a couple of questi ons by parti cipants:

•  What is the diff erence between performance- and objecti ve-based codes?

•  Performance paths are not necessarily bett er than prescripti ve soluti ons according to emerging evidence.  
What should we learn from that?
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RESULTS OF THE PRE-WORKSHOP SURVEY (Appendix A)

Dr. Potworowski presented the results of the short pre-workshop survey on lessons learned to date.  Seventeen 
responses had been received from the workshop parti cipants.

Most countries adopted performance-based codes in the 2000s, some in the 1990s, and one country had elements 
of performance-based codes as early as 1979.  No country had yet carried out an impact analysis of the new codes.

The major driving forces for moving to the new codes were to promote innovati on, provide greater fl exibility, 
respond to stakeholder needs, and align the code development processes with other jurisdicti ons, nati onally and 
throughout the EU.

In general, the new codes helped improve the building industry with decision-making.  They also resulted in greater 
competency through increased training, greater clarity in the interpretati on of objecti ves, and more uniformity in 
applicati ons.

What worked less well were the challenges of determining performance and acceptable soluti ons, as well as 
diffi  culti es in approval processes, which were frequently seen as cumbersome.  The adopti on level of the new 
codes was also weaker than expected.

There were a number of suggesti ons to encourage and promote bett er adopti on of the new codes, including 
providing lists of acceptable soluti ons, more training, and more verifi cati on through third parti es or certi fi ed private 
building inspectors.  More feedback from the public and from users was also seen as helpful.

PRESENTATIONS

1 Canada’s Objecti ve-based Codes and Code Development System: Bruce Clemmensen (Chair of the Canadian 
Commission on Building and Fire Codes, CCBFC) (Appendix B)

The speaker reviewed the structure of Canada’s governance as a federal, provincial, territorial system with 
thousands of municipaliti es. Provinces and territories have responsibility for regulati ng constructi on in their 
jurisdicti ons and have partnered with the NRC and the CCBFC for a coordinated nati onal model constructi on code 
system.  The key players in the nati onal model code system include the NRC, the CCBFC and the provinces and 
territories (PTPACC), as well as major stakeholders from the constructi on industry and the general public.

The CCBFC oversees the nati onal model code development system and approves the content of the codes. Policy 
input is provided by PTPACC. The CCBFC does not approve any changes to the code without the input of the 
stakeholders. All changes are submitt ed to an impact analysis and an extensive public review. 

The CCBFC moved to objecti ve-based codes in 2005 to clarify the scope of the codes and the intent of their 
provisions, make the codes easier to apply to existi ng buildings, and encourage more innovati on. The current code 
objecti ves include safety, health, accessibility, and fi re and structural protecti on of buildings. Future objecti ves 
under considerati on include energy effi  ciency and water use effi  ciency. 

So far, objecti ve-based codes have been accepted by all provinces and territories, their intent is clearer, they 
are easier to apply, and it is easier to refer to other documents. The new codes also provide a framework for 
developing technical changes, evaluati ng alternati ve soluti ons, and facilitati ng the considerati on of new objecti ves. 
A key success factor was the solid partnership established with the provinces and territories and their engagement 
throughout the process

More on the CCBFC can be found at www.nati onalcodes.ca
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2 Alberta’s Experience: Chris Tye (Executi ve Director, Safety Services Branch, Municipal Aff airs and Housing, 
Government of Alberta, Canada) (Appendix C)

The presentati on ti tle “Incomplete Journey” is intended to refl ect the perceived evoluti on in the Alberta building 
code, from revoluti on to evoluti on to possibly litt le or no change. 

Alberta’s surface area is 20% larger than France, but has only 5% of its populati on. It has the highest GDP per capita 
of any province in Canada. The Alberta code was established in 1974 and cannot be amended by municipaliti es. 
Building inspectors are certi fi ed on a competency basis and have designated powers to issue permits and order 
changes as well as consider alternati ve soluti ons on specifi c projects. Alternati ve soluti ons, also known as 
equivalencies, are not new in Alberta. Equivalent/alternati ve soluti ons that can be applied across the province are 
considered by the Chief Building Offi  cial and must be writt en in code language. Alternati ve soluti ons are collected 
in a provincial registry database.

Alberta adopted objecti ve-based codes in September of 2007. In the two years that have elapsed, there is litt le 
evidence that building projects have used alternati ve soluti ons. There was some expectati on early on that this 
would result in a smaller, less complex building code, but that failed to materialize.

The speaker questi oned whether it was worth the eff ort to move to objecti ve-based codes: is there a simpler 
approach, or is it simply too soon to tell?

One early observati on was that there was insuffi  cient training of designers and inspectors to deal eff ecti vely with 
alternati ve soluti ons in objecti ve-based codes. This raised the questi on of whether there is a need for a nati onal 
training initi ati ve.

A key questi on to investi gate is whether alternati ve soluti ons will just reduce costs, or help advance and improve 
the applicati on of codes.

3 Nova Scoti a’s Experience: Ted Ross (Building Code Coordinator, Public Safety Division, Government of 
Nova Scoti a) and Jim Donovan (Manager, Permits and Inspecti ons, Halifax Regional Municipality, Canada) 
(Appendix D)

Nova Scoti a fi rst adopted a provincial building code in 1978. Similar to Alberta, the code cannot be amended 
by municipaliti es. Since the adopti on of objecti ve-based codes in 2006, the feedback from municipaliti es has 
been mixed but overall positi ve.  In additi on, the provincial Offi  ce of the Fire Marshal has accepted objecti ve-
based alternati ve soluti ons. There have been some examples of performance analysis applied to new buildings 
such as schools, community colleges, and universiti es, as well as private sector buildings. Other good examples 
of performance-based applicati ons came from redevelopment of existi ng urban core buildings. These 
provided opportuniti es for applying innovati ve materials and design soluti ons. Specifi c examples included the 
redevelopment of older buildings. In one instance, a grocery store was converted to a meeti ng place/internet café. 
Another case was the renovati on of a six-story wood-frame heritage building from an industrial to a residenti al 
building.  In both cases, it was recognized that prescripti ve soluti ons were not possible, which led to the approval of 
alternati ve soluti ons. The speakers recognize the need to establish a province-wide registry of alternati ve soluti ons.

Comments and discussion:

•  In Briti sh Columbia, since 2006, many alternati ves have been considered and approved.

•  In New Zealand, the building science knowledge of architects is insuffi  cient to allow them to properly 
consider or propose alternati ve soluti ons.

•  In Ontario, the fl exibility in interpreti ng the codes for alternati ve soluti ons is not well documented.

•  There is a need to establish and maintain a registry for alternati ve soluti ons.
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4 Internati onal Collaborati on on Performance-based Codes: Brian Meacham (Chair of the Inter-jurisdicti onal 
Regulatory Collaborati on Committ ee, IRCC) (Appendix E)

The aim of IRCC is to promote a framework and an understanding of performance-based codes. There are 
currently 13 member countries. In 1998, the IRCC developed guidelines for introducing performance-based 
building regulati ons that covered educati on, public policy, supporti ng framework, and process management. These 
guidelines proved benefi cial in facilitati ng adopti on of performance-based building regulati on in several countries, 
including Spain.  The IRCC has also produced several publicati ons on topics such as the impact on trade, qualitati ve 
versus quanti tati ve standards, the role of standards, and so on. It is now looking at more detailed guidelines to 
assess and determine tolerable risk and desirable performance, including such tools as test methods, standards, 
and models. The IRCC also organizes workshops and summits to foster discussion and sharing of knowledge and 
experience on a variety of topics: performance-based codes, sustainability, use of risk concepts in regulati ons, 
fi re safety criteria, CO2 emissions, architectural heritage, and compliance matt ers. The guidelines are also being 
expanded and updated to look at the “why”, “what”, “how” and “where-to from here”: 

Why: to confi rm the principles underlying performance-based systems and why these are important 

What: to cover the technical and legal aspects

How: to review how each jurisdicti on made the transiti on to performance-based codes 

Where-to from here: to focus on future issues such as mechanisms to bett er quanti fy performance as well as
how to deal with climate change, existi ng buildings and changing demographics.  

More on IRCC can be found at www.irccbuildingregulati ons.org

5 Norway’s Experience: Lisbet Landfald (Deputy Director General, Nati onal Offi  ce of Building Technology & 
Administrati on, Norway) (Appendix F)

Norway, which is not a member of the European Union, prefers to use the term “functi onal-based codes”. It 
faces harsh building conditi ons, including heavy snow loads, avalanches and landslides due to the wett er climate. 
Building defects or failures can be att ributed to the following factors: 20% to inadequate specifi cati ons, 40% to 
insuffi  cient or faulty design, 30% to poor executi on, and 10% to non-performing products or materials. In 1997, 
twelve years ago, Norway adopted functi onal-based regulati ons and moved from building control to surveillance 
control, where inspecti on services were privati zed. This approach has been applied, since 1987, to the structural 
and load bearing area. This change also led to new procedures and accountability rules, including a new process for 
contractor accreditati on. The regulati ons consist of functi onal goals or statements; the associated guidelines consist 
of performance-based criteria and reference standards that document and certi fy alternati ve soluti ons or the fi nal 
design soluti ons. The majority (95%) of building projects follow a prescripti ve approach, with litt le deviati on or 
trade-off , and only 5% follow a performance-based approach. Norway plans to revise its legislati on in 2010, and 
conti nue the functi onal-based code system. However, there is a growing interest by politi cians to have more direct 
control of prescripti ve soluti ons in new areas such as energy. They will be deciding whether the guidelines should 
be part of the mandatory code.

6 Experiences in Other Countries: Brian Meacham (Chair of the Inter-jurisdicti onal Regulatory Collaborati on 
Committ ee, IRCC) (Appendix G)

In his 20 years of experience of observing countries moving to performance-based codes, the speaker commented 
on the following emerging issues or trends:

•  Innovati on in constructi on and materials frequently outpaced the market readiness to their acceptance 
or adopti on.
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•  The lack of quanti fi cati on in describing, evaluati ng or accepti ng performance measures frequently led to 
subjecti ve analysis and decisions.

•  There has also been an increase in the use of computati onal models, in some cases without adequate 
validati on or verifi cati on (i.e. there was a case in Japan where calculati ons were falsifi ed). 

One example was the case of leaky buildings in New Zealand, which led to the need for more educati on, a bett er 
liability regime, quanti tati ve metrics in performance methods, and a bett er linkage between performance and risk. 
There were also a number of reports on performance-based codes, including the Campbell Report from New South 
Wales on the Quality of Buildings, which had 55 recommendati ons, and a study by the Producti vity Commission in 
Australia.

In general, the overall observati ons point to inadequate resources expended to assure a proper level of 
competency on the part of those involved in applying and enforcing the new codes; incomplete oversight schemes, 
parti cularly for innovati ve products, systems and designs; and inappropriate use of models.  With respect to all of 
these issues, there is a common need for bett er educati on and training, licensing and certi fi cati on of inspectors, 
quality systems, and bett er validati on of models and guidance for model use.

 Questi ons and discussions:
Is there any eff ort to reach out to insurers and have them consider or increase investment in preventi on as 
opposed to loss coverage? Might this be a new opportunity?

 Response: insurers are primarily moti vated by the desire to protect premiums, not safety and life.  That’s 
a very diff erent set of interests, and we need to establish some common ground fi rst.

PLENARY DISCUSSION

The facilitator invited delegates to suggest issues and themes for discussion arising from the presentati ons.  
The following is a synopsis of the points that were raised.

Theme 1: How can we facilitate more global cooperati on (amongst researchers, practi ti oners, regulators, insurers 
and owners) on the common problems related to performance-based codes?

Discussion:

•  In Canada, we try to learn from other countries, then we involve the provinces and territories and consider 
various models before proceeding with a consensus on one model.

•  The 1995 Nati onal Building Code (in Canada) presented a new set of venti lati on requirements that posed 
some challenges to industry. The Canada Mortgage and Housing Corporati on, Natural Resources Canada 
and others collaborated together on a Task Group to develop soluti ons to this problem.

•  NRC is conducti ng research to respond to Canadian regulatory needs, for example, on wall performance 
and fi re performance of houses.  Might this work be useful to other countries? Could this research be 
applicable to or adapted to other countries?

•  Canada should be applauded for making research results widely available, in contrast to private research 
labs; perhaps there is a case to be made to share research costs.

•  In Austria, we are working to engage stakeholders earlier in the code development process; perhaps we 
could share best practi ces internati onally on this process.

•  In Germany, there is lots of cooperati on with internati onal associati ons, but the real barriers are at the 
level of test methods for materials and products − there is a real need for harmonizati on at that level.

•  In Australia, the Cooperati ve Research Center (CRC) for Constructi on Innovati on plays the role of a forum 
for exchanging informati on on research.

•  In the UK, ti mber frame constructi on is a common problem, so perhaps there could be global interest for 
collaborati on on this issue.
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Theme 2: There is a need for providing more educati on for practi ti oners (e.g. designers, architects, builders) 
at the university and other levels to improve their competency level.

Discussion:

•  In Quebec, the new Act makes professionals responsible or liable for code compliance; however, their 
skills in applying objecti ve-based codes and performance approaches are inadequate.

•  In Alberta, competency training for inspectors is available to other practi ti oners (e.g. designers) who 
someti mes take advantage of it. Initi ally, eff orts were made to engage colleges and universiti es to off er 
that training, but their interest waned. Perhaps we should refocus on professional associati ons to get 
them more involved in the basic licensing requirements.

•  In Ontario, however, there has been some negati ve experience with trying to require design professionals 
to be qualifi ed and certi fi ed.

•  In the Czech Republic, associati ons of architects and engineers have strict training requirements and 
examinati ons for their members. 

•  In Briti sh Columbia, aft er the leaky condo fi asco, licensing requirements were implemented for building 
envelope specialists, and engineers and architects are required to perform third-party reviews and sign off s.

Theme 3: Referenced standards are proliferati ng to such an extent that they are controlling technical agendas 
and maybe circumventi ng the policy-setti  ng process of appropriate bodies. (Note: there was insuffi  cient ti me to 
expand this theme)

BREAKOUT GROUP DISCUSSIONS

Aft er lunch, the parti cipants were divided into six breakout groups, and all groups were asked to discuss the same 
questi ons. Two questi ons were posted. What follows is a summary of the presentati ons given by the breakout 
group reporters in plenary.

Breakout questi on #1: What are the key successes or positi ve outcomes and the key gaps or negati ve impacts 
resulti ng from the introducti on and adopti on of objecti ve-based or performance-based codes that are common 
to more than one country/jurisdicti on?

Group 1 (Reporter: Bill Dodds, Scotland)

Key successes/positi ve outcomes

•  In most cases, this resulted in a clearer language for users and a reducti on in misinterpretati ons.

•  It promoted the building of relati onships and provided an opportunity to get all stakeholders together to 
discuss the pros and cons of objecti ve-based codes, and fostered harmonizati on in Canada, which led to 
initi al buy-in.

•  In Scotland, it allowed referencing documents to be updated annually.

•  In China, it resulted in a more transparent system.

Key gaps/negati ve impacts

•  In Ontario, Canada, a court ruling (Kurtz vs Niagara in 2008) stated that alternati ve soluti ons have to be 
compared against the prescripti ve/acceptable soluti ons as the offi  cial benchmark ( i.e. it is not suffi  cient to 
simply establish that alternati ve soluti ons meet the objecti ve and functi onal statements) and this ruling is 
seen by some as weakening the fundamental logic of objecti ve-based codes.

•  The approval process is more cumbersome: jurisdicti ons must now assess new manufacturers’ products 
for compliance.
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Group 2 (Reporter: Mo Bayat, Canada)

Key successes/positi ve outcomes

•  There is greater clarity in the intents and there are clearer reasons for regulati ons.

•  New codes have resulted in increased fl exibility of design and creati vity.

•  It is easier to get approval for alternati ve soluti ons, while acknowledging that this could be the reverse in 
some jurisdicti ons.

•  It is easier to establish common agreement at the internati onal level.

Key gaps/negati ve impacts

•  There is a lack of competency and skills at all levels.

•  There is a lack of suitable tools, test methods, etc.

•  There appears to be more opportunity to circumvent regulati ons, as illustrated by the example of a 
consultant who proposed an alternati ve to a sprinkler system in a public assembly building (although 
one response suggests that this could be legiti mate).

Group 3 (Reporter: Paul Shorti s, New Zealand)

Key successes/positi ve outcomes

•  If well planned, the transiti on to performance-based codes can be eff ecti vely seamless.

•  When adopted universally, new codes will lead to cost effi  ciencies.

•  They will also lead to greater design fl exibility.

•  They provide opportunity to save on costs through alternati ve soluti ons. 

Key gaps/negati ve impacts

•  Transiti ons oft en face resistance to change.

•  The absence of data hinders the rate of innovati on.

•  There is insuffi  cient educati on and training.

•  There is a recogniti on that skill sets vary along the value chain, and that apporti oning responsibiliti es 
accordingly is important.

Group 4 (Reporter: Hans-Joachim Seyfert, Germany)

Key successes/positi ve outcomes

•  The new codes provide quanti fi cati on and clarifi cati on of performance practi ces that have been implicit 
in building practi ces. 

•  Performance-based codes are not a new concept and can be traced all the way back to Hammurabi 
in 1760 BC.

Key gaps/negati ve impacts

•  There are sti ll some misunderstandings over the various terminologies used around the world.

•  Documentati on of performance soluti ons could be seen as a threat (discouraging innovati on) because 
of risk that factual records could later be questi oned if there was inadequate professional input. 
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•  Required documentati on and verifi cati on may be too onerous and may discourage innovati on due 
to higher costs.

•  There are sti ll large questi ons as to how to quanti fy performance requirements.

•  The relati onship between the objecti ves and the requirements is not always clear when the means 
to verify the performance are not available.

Group 5 (Reporter: Jon Traw, USA)

Key successes/positi ve outcomes

•  The new codes provide clear benefi ts for existi ng buildings (e.g. in Nova Scoti a).

•  They provide bett er defi niti ons and bett er understanding of the goals and contents.

•  The codes have a cleaner structure regarding the design process (e.g. SFPE guidelines, ICC documents, etc.).

•  The process opened many building offi  cials to the potenti al of performance soluti ons and innovati on.

•  They sti mulated a bigger market for innovati ons.

•  They fostered increased collaborati on among the various trades and stakeholders.

•  The new codes promote a more holisti c design approach (e.g. fi re/electrical/heati ng), so that  the 
interacti ons between the diff erent systems must now be considered.

•  There is more balance and more considerati on of acti ve systems versus passive ones (e.g. in fi re protecti on).

•  There is now peer review. 

Key gaps/negati ve impacts

•  There is a growing number of designers/contractors/inspectors who can abuse the system 
( a.k.a. “Cowboys”).

•  It takes potenti ally more ti me to prove alternati ve soluti ons.

•  There is a greater demand on resources (there are higher costs, both in ti me and money).

•  There is a higher demand for peer reviews (this is also listed as a positi ve impact or success).

Group 6 (Reporter: Frank Hill, Canada)

Key successes/positi ve outcomes

•  New codes allow design fl exibility.

•  They have also produced a common language within jurisdicti ons and internati onally.

•  In the Netherlands, they have led to clearer objecti ves and language in standards because these had 
been rewritt en to fi t with the new codes.

•  The process is more transparent when applying for alternati ve soluti ons.

Key gaps/negati ve impacts

•  We do not really know how alternati ve soluti ons are actually performing, and we won’t know unti l there 
is a catastrophic failure.

•  Performance codes may be more diffi  cult to enforce because they require documentati on at the 
product level.

•  As shown in the example of the Briti sh Columbia Conventi on Center, more complex and specialized 
soluti ons are harder to document, and thus may not lend themselves to broader applicati on. 
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Breakout Session #2: What would you like to improve most about codes and the regulatory systems?

The second breakout session built on the previous session of people’s experience with what did and did not work 
well, and focused on what people wanted to improve based on that experience, both within the building codes and 
in the whole regulatory system. 

Group 1 (Reporter: Bill Dodds, Scotland)

Code improvements:

•  Evaluate which standards are best suited to being handled using a performance versus a prescripti ve 
approach (top choice).

•  Develop a more balanced approach for approving alternati ve soluti ons with innovati ve products (top 
choice).

•  Permit some trade-off s for certain secti ons of the Code.

•  Develop the means for qualifying more complex alternati ve soluti ons to encourage broader applicati on.

Regulatory system improvements:

•  Government-issued certi fi cati on: registered engineers should be allowed to certi fy their own designs, 
including those having to do with fi re safety, e.g. by certi fi ed fi re protecti on engineers (top choice).

•  More ti me and experience is required to properly assess the new code regimes.

Group 2 (Reporter: Brian Sim, Canada)

Code improvements:

•  Close the loop: have mandatory random testi ng of buildings aft er they are occupied. This would require 
new legislati on.

Regulatory system improvements:

•  Harmonize the verifi cati on of alternati ve soluti ons.

•  Implement verifi cati on during the constructi on stage.

Group 3 (Reporter: Paul Shorti s, New Zealand)

Code improvements:

•  Show greater clarity when demonstrati ng equivalencies (top choice).

•  Remove redundancies, “legalease”, and unnecessary details to reduce the volume of codes.

•  The Code is a living/evolving document: you need to document/justi fy the cost of modifying it.

Regulatory system improvements:

•  Educati on: there is a need for change in order to promote a greater systems culture (top choice).

•  In all parts of the value chain, there is a need for more consultati on and constructi ve cooperati on (top 
choice).

•  Develop more verifi cati on tools to demonstrate compliance.

•  Create more shared liability throughout the life of buildings.
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Group 4 (Reporter: Hans-Joachim Seyfert, Germany)

Code improvements:

•  Improve the performance of the objecti ves through bett er defi niti on of testi ng and other methods.

•  Recognize that someti mes we’re not ready to arti culate precisely the need for certain requirements.

•  Address the need of designers or manufacturers who may want to keep the full details of alternati ve 
soluti ons confi denti al for reasons of competi ti veness. 

Regulatory system improvements: n/a

Group 5 (Reporter: Jim Donovan, Canada)

Code improvements:

•  Provide more support documents, e.g. guidelines.

•  Include durability requirements.

Regulatory system improvements:

•  Implement process for validati on/commissioning, i.e. test the buildings post-occupancy to prove they 
meet the performance requirements.

•  Require more constructi on oversight by design professionals.

Group 6 (Reporter: Frank Hill, Canada)

Code improvements:

•  Implement global harmonizati on of standards, test methods, etc.

Regulatory system improvements:

•  Develop a simplifi ed or fast-track approval process for alternati ves; diff erenti ate between specifi c products 
or parti cular methods on the one hand and more general soluti ons on the other.

•  Have bett er educati on for all levels of stakeholders.

Comments and questi ons:

1. Comment (USA): we must engage all stakeholders not just at the stage of development of the code but 
also in its applicati on. The questi on is: when should we do a performance analysis of current prescripti ve 
soluti ons.

2. Response (UK): the appropriate ti me is when interest and money become available to address this 
evaluati on.

3. Comment (Denmark): aft er major fi res in the 1960s, heavy regulati ons appeared for hotels. In other 
words, it took catastrophic failures to sti mulate improvement and changes to the code. So no one will 
know if alternati ve soluti ons really work unti l they are tested as a result of a fi re or another type of failure.
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CLOSING REMARKS

Denis Bergeron indicated that a workshop summary will be prepared and distributed to parti cipants.  He then 
invited the following parti cipants to share their impressions on the day.

Bruce Clemmensen (CCBFC, Canada) said he enjoyed the discussion and learned a lot. He noted there was much 
experience around the room from countries that are ahead of Canada. There is quite a positi ve view of objecti ve-
based codes and performance-based codes, and the fact that we’re learning from our experience to date is also 
positi ve. On the importance of politi cal engagement, he noted that it was a positi ve experience in Canada, and that 
it is diffi  cult to imagine reversing this process or doing without that input.

Ted Ross (Nova Scoti a, Canada) parti cularly thanked the representati ves from other countries. He came into the 
workshop with high hopes, and felt that these were realized. He emphasized that it was useful to hear about the 
experiences from the 17 countries represented at the workshop. 

Brian Meacham (IRCC) thanked the Canadian hosts. He noted that it was a great sharing experience and it was 
the fi rst ti me the three diff erent groups came together (IRCC, WFTAO and Canadian stakeholders). Although we 
identi fi ed common problems and issues, we sti ll have diff erent terminologies. Events such as this one help the 
process of harmonizati on. With regards to the observati on of whether we should raise the general educati on 
level to meet the requirements of the new codes or vice versa, he believes that we should match the code to the 
available competencies and support system, not the other way around.

Thomas Bruun (WFTAO) noted that there are close links and common issues between IRCC and WFTAO.  Innovati ve 
designs, products and methods are not usually covered by standards because they are innovati ve and new. They 
must be evaluated in the context of their intended use, climate, etc. So if performance criteria and assessment 
methods are not clearly laid out in the codes, innovati on will likely be sti fl ed. He enjoyed very much the last two 
days, which demonstrated the need to have IRCC and WFTAO members meet more frequently.

FEEDBACK SESSION

The facilitator, Andre Potworowski, asked for people’s feedback with regards to the sharing process that was 
followed during the day’s workshop.

1. What did we do that worked well?

•  Interacti ve and on a personal basis
•  All spoke candidly about real issues
•  Good knowledge and sense of humour
•  All shared the same concerns and objecti ves
•  Common opportuniti es and challenges.

2. What did we do or say that impeded or slowed down the sharing process?

•  Needed more ti me for group discussion
•  Needed more common defi niti ons of terms
•  Speakers needed more ti me. 

3. What can we do bett er next ti me?

•  More pre-meeti ng background material would have been useful
•  Rati onale for table compositi on
•  Need more practi cal examples of cases.

Denis thanked all parti cipants and André Potworowski for his excellent work as facilitator.
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Impacts of performance and 
objective-based codes:
What did we learn so fara d d e ea so a

(and what you said)
Results of pre-workshop survey

Dr. J. André Potworowski
Telfer School of Management, g ,

University of Ottawa
September 29, 2009

Calgary AlbertaCalgary, Alberta



Total replies:p
• 17

Wh d t d?When adopted?

• Most in 2000’s some in 1990’s one had• Most in 2000 s, some in 1990 s, one had 
elements of PB in 1979

No one carried out an impact evaluation of new 
codes



Driving forces for moving to perf/based codesg g p
Major
• Promote innovation, new technology

N d f fl ibili d b• Need for greater flexibility, respond better to 
stakeholder needs

• Alignment with other jurisdictions/national/EUAlignment with other jurisdictions/national/EU 
code development process

O h M d i i I li i• Other: Modernization, Improve quality in 
construction, Lower construction costs vs cost 
neutral, New energy requirements , gy q



What worked well? (1)
Improved building industryImproved building industry
• More innovative solutions, architectural building designs 

& new products 
• Reduced costs and use of materials improved quality of• Reduced costs and use of materials, improved quality of 

buildings 
• Benefits to broader community 

Improved decision-making
• Greater certainty and efficiency in building industry
• Supported by “approved document” and design guidance
• Retention of existing building solutions as “deemed-to-

satisfy” y
• No need to amend legislation each time 



What worked well (2)
I d t iIncreased competencies 
• Increased knowledge of technicians through 

trainingtraining 
• Third party certifiers adopted new concept more 

readily, pushing for wider adoption y p g p

Greater clarity
• Simpler, objectives clearly identified, easier to 

interpret and understand  
G t if it t /j i di ti• Greater uniformity across country/jurisdictions 

• Uniform language throughout industry 



What were some less positive impacts?
Challenge of determining performanceChallenge of determining performance
• Difficult to find measurable “acceptable solutions” 
• Inadequate designs sometimes approved, especially 

safety-related  
• Uneven level of performance compared to “deemed-to-

satisfy” provisionssatisfy  provisions 

Weakness of regulatory process
• Process complex & cumbersome 
• Increased uncertainty and liability 
• New code cumbersome (2 volumes)New code cumbersome (2 volumes) 
• Building and fire officials not on the same page



What were some less positive impacts? (2)
Weak adoption
• Lack of adoption to learn and use code, stick to old 

proven solutionsproven solutions  
• Transition did not go entirely to performance-based, still 

lots of prescriptive content 
F ll fle ibilit of performance approach not f ll tili ed• Full flexibility of performance approach not fully utilized 

• Lack of resources for inspection and compliance 
• Regulatory staff unfamiliar g y
• Regulatory language unclear on intent, difficult to 

understand  



Lessons learned
Encourage & help promote adoptionEncourage & help promote adoption
• Provide list acceptable state-of-the-art solutions, 

quantified, more easily verifiable
• More training for all
• More third party verifications, private building certifiers 
• Promote greater public/user feedback to improve• Promote greater public/user feedback to improve 

building code
• Push greater adoption/ compliance of new code through 

diffdifferent measures 
• New fee structure introduced to process alternative 

solutions



Last word: 
go performance-based, 

or else ….







Key questions
• What were the positive/negative impacts 

of introducing performance codes?  GIVE 
3 EXAMPLES of each, explore underlying 
factors

• How would like to improve your code and  
regulatory system (design, structure, g y y ( g , ,
support tools)
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Canada’s National Model CodesCanada s National Model Codes

Bruce Clemmensen
Chair, Canadian Commission on Building and Fire CodesChair, Canadian Commission on Building and Fire Codes

Sept 29, 2009

Sep-09 1



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

Overview

• The National Codes SystemThe National Codes System

• Objective‐Based Codes

I• Impacts

Sep-09 2



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

• Canada’s GovernanceCanada s Governance
– Federal (1)

Provincial (10) and Territorial (3)– Provincial (10) and Territorial (3)

– Municipal (1000’s)



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

• The partners of the national model code system
– The Canadian Commission on Building and Fire Codes

– The provinces and territories

– The National Research Council of Canada

– The construction industry and general public



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

• Canadian Commission on Building and FireCanadian Commission on Building and Fire 
Codes (CCBFC):
– appointed by NRC– appointed by NRC

– members are volunteers

represents regulators construction industry and– represents regulators, construction industry and 
public interest

O th d d l t t dOversees the code development system and 
approves the content of the codes

Sep-09 5
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• Provinces and territories:Provinces and territories:
– constitutional role and responsibility 

• Regulation of building construction
• Enforcement, inspection and approval
• Education and training

Li i d tifi ti• Licensing and certification

– Provincial/Territorial Policy Advisory Committee 
on Codes (PTPACC) appointed by Deputy Ministerson Codes (PTPACC) appointed by Deputy Ministers

PTPACC advises the CCBFC on what the provinces 
and territories need in the national model codes

Sep-09 6



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

• National Research Council of Canada:National Research Council of Canada:
– Canada’s primary science and technology 

institution
– NRC Institute for Research in Construction (NRC‐

IRC)
– NRC‐IRC Canadian Codes Centre (CCC)

Provides research and administrative support to 
th ti l d d l t tthe national code development system

Sep-09 7



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

Construction industry and the public:Construction industry and the public:
– interested in a level playing field

consistent nation wide minimum acceptable– consistent, nation‐wide minimum acceptable 
standards for building construction

Key stakeholders to the code development system

Sep-09 8
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C t ti

CCBFC
PTPACC

Construction 
Industry
& Public

Task Groups & 
Working Groups

PTSB
C

PTSF
C

PTSP

SC SC SCSC SC SC

PTSP
C

SC-
FP

SC-SC- SC-

SC-
UE

SC-
ES

SC-
SD

SC-
ED

SC-
HSB

Sep-09 9
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Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

Governing principles of CCBFC national code 
development system:development system:
– code users drive the code change process
– provinces and territories are involved at every p y

step
– public review is the key “check and balance”

CCBFC does not approve a change unless due 
process has taken place

Sep-09 10
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Why did the CCBFC move to objective‐based 
codes?codes?
– to clarify the scope of the code
– to better explain the intent of code provisionsp p
– to make the codes easier to apply to existing 

buildings
– to encourage the development of new and 

innovative building materials and systems

Sep-09 11
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How did the CCBFC move to objective‐based 
codes?codes?
– Evolution from 1995 and 2005 codes
– Monitoring of international experiencesg p
– Partnership with provinces and territories
– Consultation with all stakeholders
– New communication and training material

Sep-09 12
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What are objective‐based codes?
S ll t h l t b ildi d i d– Spell out why we regulate building design and 
construction “Objectives”

Describe what the design and construction of the– Describe what the design and construction of the 
building must do to achieve the objectives 
“Functional Statements”Functional Statements

– Provide “Acceptable Solutions” to these 
objectives and functional statementsj

Sep-09 13
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Three Divisions in each code
Di i i A C li Obj ti d– Division A – Compliance, Objectives and 
Functional Statements

Division B Acceptable Solutions– Division B – Acceptable Solutions

– Division C – Administrative Provisions

Sep-09 14



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

Current code objectives:Current code objectives:
– Safety

Health– Health

– Accessibility

Fi d t t l t ti f b ildi– Fire and structural protection of buildings

These are based on intent analysis of every 
d i i i h 1995 dcode provision in the 1995 codes

Sep-09 15
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Future objectives (?)
– Energy efficiency

– Water‐use efficiency

– Impact analysis

Engagement of provinces and territories and all g g p
stakeholders in considering new objectives

Sep-09 16



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

Impacts of objective‐based codes
– Adopted by all provinces and territories

– Clarity of intent and flexibility of application

– Clarity of references to other documents

– Framework for developing technical changes

– Framework for evaluating alternative solutions

– Framework for considering new objectives

Sep-09 17



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

P t hi ith i d t it iPartnership with provinces and territories
– Adoption of objective‐based concept by all PTs

• Uniformity

– Coordinated national model code system
H i i• Harmonization

• Engagement at every step

• Policy discussion on priorities and new objectives• Policy discussion on priorities and new objectives

Sep-09 18



Canadian Commission on Building and Fire CodesCanadian Commission on Building and Fire Codes

Summary

• National Codes Systemy

• Objective‐Based Codes

• Impacts• Impacts

Sep-09 19



Appendix C

Alberta’s Experience
(Government of Alberta)



Objective-Based Codes

Revolution, Evolution or No Change?



Province of Alberta

• Canada’s fourth largest province at 662,000 square 
kilometres.

• 3.6 million population, with approx. 1.0 million each in 
the Edmonton and Calgary metropolitan areas.

• Economic powerhouse driven by petroleum• Economic powerhouse driven by petroleum, 
agriculture and technology.  Highest GDP per capita 
in Canada by far. 



Construction Codes and StandardsConstruction Codes and Standards

• Provinces (10) and Territories (3) have constitutional ( ) ( )
authority over construction regulation.

• Canada’s model national code system delivers 
b d d th t ff d th b iconsensus based codes that are offered as the basis 

for provincial and territorial code regulations.
• Alberta has had a provincial building code since be ta as ad a p o c a bu d g code s ce

1974, based on the model National 
Building Code.

• Alberta municipalities are prohibited from 
amending the Alberta Building Code.



Regulatory Officials

• Alberta has a competency based certification system 
for its inspectors.for its inspectors.

• As in many jurisdictions, construction plans are 
i d d t ti i t d it dreviewed and construction inspected as it proceeds.

• Inspectors have designated powers that includeInspectors have designated powers that include 
issuing orders to comply and approval of alternative 
solutions.



Alternative Solutions
• An alternative solution is described as a solution 

meeting the qualitative performance of established 
acceptable solutions.

• 1.2.1.1.Compliance with this Code
1) Compliance with this Code shall be achieved by1)  Compliance with this Code shall be achieved by 

a)  complying with the applicable acceptable solutions in 
Division B,  or
b) using alternative solutions that will achieve at least theb)  using alternative solutions that will achieve at least the 
minimum level of performance required by Division B in the 
areas defined by the objectives and functional statements 
attributed to the applicable acceptable solutionsattributed to the applicable acceptable solutions.



Alternative Solutions
• This approach is not new.  Construction codes have 

recognized ‘equivalency’ for many years.  Alberta 
l i l ti th t ‘ i ’ t thlegislation uses the term ‘variance’ to mean the same.

• What is new is the wealth of information the model 
codes now provide on objectives and intents thatcodes now provide on objectives and intents that 
allow designers and regulators to understand the 
performance intended by established acceptable 
solutionssolutions.

• Success for alternative solutions depends on:
– A well documented proposal from the designerp p g
– An inspector able to assess the proposal or with access to 

independent third-party advice.



Alberta Experience

Alb i id l i• Alberta empowers inspectors to consider alternative 
solutions on a project-by-project basis.

• Alternative solutions having province-wide 
application must be considered by the Chief Building 
Administrator for the province.

• Province wide alternative solutions cannot reference• Province-wide alternative solutions cannot reference 
a particular project, proprietary product or system.



Alberta Experience

• Approved alternative solutions must be registered in 
a pro incial database thereb establishing aa provincial database thereby establishing a 
permanent searchable record linked to the property.

• All province-wide alternative solutions are reviewed 
at the end of the code cycle:
– Should the Building Code be amended to include 

the alternative?
– If no should the alternative be re-issued for the– If no, should the alternative be re-issued for the 

new code cycle?



Alberta Experience

• With 2 years experience the move to objective-based 
codes has been well accepted, although there are 
currently few examples.  

• Whether there will be a shift to greater use of• Whether there will be a shift to greater use of 
alternative solutions remains to be seen.



Observations

• Canada is a very large country with a small 
pop lation It has large rban centres s rro nded bpopulation.  It has large urban centres surrounded by 
sparsely populated rural areas.

• Evidence in Alberta of significant use of alternative g
solutions appears sparse.

• Early expectations of a smaller, less complex, code 
f il d t t i lifailed to materialize.

QuestionsQuestions
• Was it worth the effort?  Is there a simpler approach?  

Is it too soon to tell?



Observations
• Objective-based codes can only be successful when 

applied by knowledgeable practitioners.pp y g p
• Professional architects and engineers receive little or 

no training in codes and standards.  It’s unlikely they 
are being instructed on alternative solutionsare being instructed on alternative solutions.  

• There is no national training program for building 
inspectors; many enter the field as a second career p ; y
choice.

Questions
• Are Canada’s objective-based codes an opportunity 

with few qualified takers?  Is there need for a national 
education and training initiative?education and training initiative?



Observations

• Some say that objective-based codes can only be• Some say that objective-based codes can only be 
truly successful if accepted alternative solutions feed 
into future code editions.

• Others claim that alternative solutions are simply a 
creative way of saving on construction costs in the 
guise of meeting code objectives?guise of meeting code objectives?

QuestionQuestion
• Do alternative solutions lead to the advancement of 

codes?   Where do we go from here? 



Thank You



Appendix D

Nova Scotia’s Experience
(Government of Nova Scotia)



Objective and 
Performance-based CodesPerformance based Codes 
Impacts and Lessons Learned

Th N S ti E iThe Nova Scotia Experience
T d R L b d W kf D l tTed Ross Labour and Workforce Development
Jim Donovan Halifax Regional Municipality



Objective and Performance-based Codes: 
Impacts and Lessons Learned - OverviewImpacts and Lessons Learned - Overview

P i i l O i– Provincial Overview
• Nova Scotia context 
• Legal Framework in Nova Scotia• Legal Framework in Nova Scotia
• Provincial and Municipal Roles
• Experience from a provincial perspectivep p p p

– HRM Overview
• Experience from a municipal perspective



Objective and Performance-based Codes: 
Impacts and Lessons Learned Nova Scotian ContextImpacts and Lessons Learned - Nova Scotian Context 

• Nova Scotia has a total population of less than one 
million.

• There are 65 municipal units
• There is no un-incorporated area in the Province
• The Building Code Act has been in force in NSThe Building Code Act has been in force in NS 

since 1978. 



Objective and Performance-based Codes: 
Impacts and Lessons Learned - The Nova Scotia ExperienceImpacts and Lessons Learned The Nova Scotia Experience

• NS supported the strategic plan of the CCBFC to 
move to an objective base code from its inceptionmove to an objective base code from its inception

• Hosted consultations which garnered stakeholder 
supportsupport 

• Participated in a series of national reviews 
Ad t d th bj ti b d 2005 t ti• Adopted the objective based 2005 construction 
codes in 2006



Objective and Performance-based Codes: 
Impacts and Lessons Learned - Legal FrameworkImpacts and Lessons Learned - Legal Framework

• Building Code Act and Regulation
Regulation amends and adopts the Model National– Regulation amends and adopts the Model National 
Building Code

– Regulation is made by prescription of the Minister and 
i bli h d i h l Gis published in the Royal Gazette

– Act requires every municipality to administer and 
enforce the Code as adopted by the Provincep y

– Municipalities in NS do not have authority to amend 
the Code 



Objective and Performance-based Codes: 
Impacts and Lessons Learned 
E i i i l tiExperience provincial perspective

• Mixed reaction from municipalities
• Overall there has been positive reaction for 

stakeholders and the Office of Fire Marshal. 
• May wish to establish a provincial system 

of accepted alternative complianceof accepted alternative compliance 
measures.



Objective and Performance-based Codes: 
Impacts and Lessons Learned 
E i i i l iExperience provincial perspective

NSCC Pictou Campus - Spring 2005 
FBM Architects 
Model simulations, structural analysis & timed exit study  
documented  



Objective and Performance-based Codes: 
Impacts and Lessons Learned p
Experience provincial perspective

Citadel High School Halifax 2007 FBM ArchitectsCitadel High School Halifax– 2007    FBM Architects
Performance analysis on exposed structural steel for fire 
and heat load and exit analysis for evacuation



Citadel High School Halifax 
2007    FBM Architects
Performance analysis on exposed structuralPerformance analysis on exposed structural 
steel for fire and heat load and exit analysis 
for evacuation



Cit d l Hi h S h l H lif 2007 FBM A hit tCitadel High School Halifax– 2007    FBM Architects
Performance analysis on exposed structural steel for fire 
and heat load and exit analysis for evacuation



Objective and Performance-based Codes: 
Impacts and Lessons Learned 
Experience provincial perspectiveExperience provincial perspective

Academic Building Dalhousie University – 2009 g y
FBM Architects
Performance analysis for smoke extraction in 4 storey atrium



Academic Building Dalhousie University – 2009 g y
FBM Architects
Performance analysis for smoke extraction in 4 storey atrium



Objective and Performance-based Codes
I d L L dImpacts and Lessons Learned -
Jim Donovan
Experience from a municipal perspective 



Objective and Performance-based Codes: 
Impacts and Lessons Learned - Experience from a municipal perspectiveImpacts and Lessons Learned Experience from a municipal perspective

• Positive impact on existing building redevelopment 
within urban core.  

• Innovative materials suppliers finding opportunities for 
product acceptance. 

• Realistic solutions are accessible where code 
development may not be current.

• Learning curve for professionals has been long Lack• Learning curve for professionals has been long. Lack 
of understanding, particularly with manufacturers, of 
how compliance achieved. Awareness is required.



Objective and Performance-based Codes: 
Impacts and Lessons Learned – Case HistoriesImpacts and Lessons Learned – Case Histories 

• Urban Cafe'
• Self storage buildings
• Hood access in NFPA complianceHood access in NFPA compliance
• 6 storey commercial complex redevelopment
• Waterless urinals
• Spray applied foamsSpray applied foams



Case Studies



5147 Morris Street, Halifax 
The Wired Monk



Entrances/Egress

Existing mercantile occupancy - vacant

Conversion to assembly occupancy

Heritage Incentive Grant $10,000 for exterior renovation

2006

g



2009

Recessed 2nd exit

2007



Interior Egress
Issue: egress from the lower level & 
potential occupant load

Solution: an oversized,Solution: an oversized, 
unenclosed stair & posted 
limited occupancy



Vib t l l l t d t ll dditiVibrant lower level was created to allow addition 
seating for the Cafe



1980 2005

2008



1663-65 Barrington Street

3 storey, wood framed walk-up

Full commercial occupancy

Conversion to allow residential on 2nd floor



Objective analysis permitted window as egress point



1491 Carlton Street, Halifax

Heritage Incentive Grant for exterior restoration

Second floor use facilitated by exterior area of refuge

Café permitted through a “Heritage” Development Agreement



1491 Carlton Street, Halifax

Second storey 
i d d &window removed & 

replaced with a 
door 

Flat roofed area becomes an area of refuge



1980’s

2000 

2009



1879 Hollis Street, Halifax
M ’ T B ildiMorse’s Tea Building

6 storey, wood frame combustible building

Change of use requires full code compliance



Heavy timber construction



Starfish Properties Ltd.

Interconnected open floor plates



Possible mixed use (Commercial and Office)  



Starfish Properties Ltd.

Prescriptive code does not permit use or design configuration



Fire protection Engineers to design objective solutionsp g g j

Use of fire modeling programs & time exit travel studies, 

And enhanced smoke exhaust systems

Starfish Properties Ltd.





1917

2008



Objective and Performance-based Codes: 
Impacts and Lessons LearnedImpacts and Lessons Learned

QUESTIONSQ
Ted Ross
Building Code Coordinator

Jim Donovan
Manager

Building Fire and Technical Safety
Labour and Workforce Development
rosstg@gov.ns.ca

Permits and Inspections
Halifax Regional Municipality
donovjim@halifax.ca 

902-424-8046 902-490-6224
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International Collaboration on Performance-Based Codes 
(IRCC)



International Collaboration on 
Performance-Based Building Codes

Brian J. Meacham, Ph.D., P.E.
Chair, Inter-jurisdictional Regulatory Collaboration Committee (IRCC)

http://www irccbuildingregulations orghttp://www.irccbuildingregulations.org

Meacham, 29 September 2009 1



Overview
• About the IRCC
• 1998 Guidelines• 1998 Guidelines
• Publications and Papers
• Summits and Workshops
• 2009 Principles and Experiences Documentp p

Meacham, 29 September 2009 2



Inter-jurisdictional Regulatory 
Collaboration Committee (IRCC)Collaboration Committee (IRCC)

• Purpose: advance framework, guidance, and 
support documents relative to PB buildingsupport documents relative to PB building 
regulatory systems
F id tif b d bli li l t• Focus: identify broad public policy, regulatory 
infrastructure, education, and technology issues 

l t d t i th f lrelated to managing the successful 
implementation and continuation of PB building 

l t t
Meacham, 29 September 2009 3

regulatory systems.



IRCC
• Intent: to advance a common understanding of 

the international regulatory environment tothe international regulatory environment, to 
promote the exchange of information, and to 
facilitate a more open environment of inter-facilitate a more open environment of inter
jurisidictional commerce in the areas of 
building design and constructionbuilding design and construction

Meacham, 29 September 2009 4



• Australian Building Codes Board (ABCB), Australia 
• Austrian Institute of Construction Engineering (OIB), Austria
• Building and Construction Authority (BCA), SingaporeBuilding and Construction Authority (BCA), Singapore
• China Academy of Building Research (CABR), China
• Department of Building and Housing (DBH), New Zealand 
• Department for Communities and Local Government (DCLG) England and Wales• Department for Communities and Local Government (DCLG), England and Wales 
• Institute for Research in Construction, National Research Council (NRC), Canada 
• International Code Council (ICC), USA 

Mi i t f H i (MOH) S i• Ministry of Housing (MOH), Spain 
• Ministry of Land, Infrastructure, Transport and Tourism (MLIT), Japan 
• National Board of Housing, Building and Planning, (Boverket), Sweden
• National Institute for Land and Infrastructure Management (NILIM), Japan 
• National Office of Building Technology and Administration (NOBTA), Norway 
• Scottish Government Directorate for the Built Environment (DBE), Scotland

Meacham, 29 September 2009 5
• Founding Members, Jon Traw and Brian Meacham



IRCC Guidelines (1998)
• Guidelines for the Introduction of Performance-

Based Building RegulationsBased Building Regulations
– Technology

Education– Education
– Public Policy

Support Framework– Support Framework
– Process Management

Meacham, 29 September 2009 6



IRCC Guidelines (1998)

Meacham, 29 September 2009 7



IRCC Guidelines (1998)

Meacham, 29 September 2009 8



IRCC Publications and Papers
• Numerous publications and papers, alone and 

in conjunction with CIBin conjunction with CIB
– Impact on International Trade (2000)

Acceptable Solutions (2001)– Acceptable Solutions (2001)
– Qualitative vs. Quantitative (2001)

Performance System Model (2003)– Performance System Model (2003)
– Role of Standards (2003)

Meacham, 29 September 2009 9



Tier I:
Goal

Goal IRCC Hierarchy
Tier II: Functional

Statement

Tier III:

Functional
Requirements

Operative Requirements
Operative Requirement

Tier IV: Performance or Risk Group
Verification

Tier V: Performance or Risk Level

Tier VI: Performance or Risk Criteria (Measures)

Examples of Acceptable Solutions

Tier VIIa: Deemed to Satisfy
Solutions

Tier VIIb: Performance-Based
Solutions

Tier VIII: Verification Methods

Meacham, 29 September 2009 10

Tier VIII: Verification Methods



Provide an environment 
reasonably free from injury 

or death. 

Provide appropriate 
measures to protect 

building occupants from

Level 1: Goal (safety)

Level 2: Functional Statement 

Tier I:
Goal

building occupants from 
the effects of fire.

Means of egress shall be 
designed such that 

occupants are provided 
with adequate time to 
reach a place of safety 
outside of the building 

without being 
unreasonably exposed to 

t bl diti

Primary uses(s) of the  
building , general 

building 
characteristics, etc

(fire safety )

Levels 3: Operative Requirement 
(fire event)

Tier II: Functional
Statement

Tier III:
Operative Requirement untenable conditions . 

Importance of the 
building 

Occupant risk 
characteristics as 

associated with the 
primary use(s) of the

Performance/Risk Groups Level 4: Performance/Risk 
Groups 

Operative Requirement

Tier IV: Performance or Risk Group

primary use(s) of the 
building 

Type of hazard event 
and magnitude of 
hazard event the 

building and 
occupants are 

expected to withstand 
(design loads )

Performance Level s
(Levels of Tolerable 

Impact)
Level 5: Performance Levels

Tier V: Performance or Risk Level

Tier VI: Performance or Risk Criteria (Measures)

Test Methods

Heat 
Release 

Rate

Gas 
Temperat

ure

Test Standards

Thermal 
Radiation

Models

Tenability

Design Guides

Level 6: 
Performance 

Criteria

Levels 7 & 8:
Solutions and 

Verification

Structural 
Stability

Safety 
Systems 

and 
Features

Tier VIIa: Deemed to Satisfy
Solutions

Tier VIIb: Performance-Based
Solutions

Tier VIII: Verification Methods

Meacham, 29 September 2009 11

Methods



• Based on “tolerable” risk

Risk/Performance Groups
Based on tolerable  risk 
and importance
– Building Use 
– Importance to Community 
– Occupant Characteristics
– Expected Hazards / LoadsExpected Hazards / Loads

Protecting who/what/where/when…

From what/how big/how often…

Meacham, 29 September 2009 12



• Once level of 
performance agreed, 
need to link specific 
criteria – across all 
performance factors, if p ,
possible.

Needs to be in code

Meacham, 29 September 2009 13
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Summits and Workshops
• Global Policy Summit on the Role of 

Performance-Based Building Regulation inPerformance Based Building Regulation in 
Addressing Societal Expectations, 
International Policy and Local NeedsInternational Policy and Local Needs,  
Washington, DC, 2003
– http://www irccbuildingregulations org/pdf/IRCChttp://www.irccbuildingregulations.org/pdf/IRCC

GlobalPolicySummit-FinalReport.pdf

Meacham, 29 September 2009 15



Summits and Workshops
• IRCC Summit on Sustainability, Gold Coast, 

Australia 2005Australia, 2005
– http://www.irccbuildingregulations.org/pdf/IRCC_S

ummit Sustainability Summary Report.pdfummit_Sustainability_Summary_Report.pdf
• IRCC Workshop on the Use of Risk Concepts 

in Regulation San Francisco CA USA 2006in Regulation, San Francisco, CA, USA, 2006
– http://www.irccbuildingregulations.org/pdf/IRCC_

Workshop Use of Risk in Regulation Final Rep
Meacham, 29 September 2009 16

Workshop_Use_of_Risk_in_Regulation_Final_Rep
ort.pdf



Summits and Workshops
• IRCC Workshop on Performance 

Requirements and Criteria for Safety in theRequirements and Criteria for Safety in the 
Case of Fire, Vienna, Austria, 2007
– http://www irccbuildingregulations org/pdf/IRCChttp://www.irccbuildingregulations.org/pdf/IRCC

WorkshoponFirePerformancet.pdf
• IRCC Workshop on CO Emissions• IRCC Workshop on CO2 Emissions, 

Wellington, New Zealand, 2008

Meacham, 29 September 2009 17



Summits and Workshops
• IRCC Workshop on Architectural Heritage and 

Performance-Based Building Codes:Performance Based Building Codes: 
Approaches and Experiences, Madrid, Spain, 
20082008

• Joint CEBC/IRCC Workshop on Compliance 
Matters Edinburgh Scotland 2009Matters, Edinburgh, Scotland, 2009

Meacham, 29 September 2009 18



Guidelines Update
• Many new issues and advancements since 

1998 – need to update Guidelines1998 need to update Guidelines
• Too much for single document so we decided 

to divide it into two parts:to divide it into two parts:
– Principles and Experiences

E i I d A h– Emerging Issues and Approaches

Meacham, 29 September 2009 19



Principles and Experiences
• Confirm and explain the principles which must 

underlie a PB system (distinguished from theunderlie a PB system (distinguished from the 
local practices, which should be determined by 
local conditions and politics) andlocal conditions and politics), and 

• Record the present position in each member 
country for the benefit of other countries thatcountry for the benefit of other countries that 
might be in process of transforming their system 
or considering change

Meacham, 29 September 2009 20

or considering change.



Principles and Experiences
• Four primary topics

– Why (why regulation – why performance-based– Why (why regulation – why performance-based 
regulation) 

– What (technical and legal principles)What (technical and legal principles) 
– How (experiences of member countries) 
– Where To (emerging issues and future strategies)– Where To (emerging issues and future strategies)

Meacham, 29 September 2009 21



Principles and Experiences
• Why building regulation?

– Building regulation establishes minimum standards– Building regulation establishes minimum standards
– Reduces uncertainty and facilitates trade

Addresses complex information and knowledge– Addresses complex information and knowledge 
gaps

– Addresses negative externalities– Addresses negative externalities

Meacham, 29 September 2009 22



Principles and Experiences
• Why performance?

– Transparency– Transparency
– Faster and more targeted response to market needs

Consistent with international trade agreements– Consistent with international trade agreements
– Facilitates innovation while assuring minimum 

performanceperformance
– Can address challenges in existing buildings

Meacham, 29 September 2009 23



Principles and Experiences
• What?

– Technical Principles– Technical Principles
• Function or performance, not prescription
• Minimum, not aspirational, p
• Objective, not subjective
• Product, not process

– Legal Practices
• Diversity of methods of implementation

Meacham, 29 September 2009 24



Principles and Experiences
• Development varies, but promulgation by government

Meacham, 29 September 2009 25



Principles and Experiences
• Level at which regulation promulgated varies

Meacham, 29 September 2009 26



Principles and Experiences
• Verification regimes vary

Meacham, 29 September 2009 27



Principles and Experiences
• Stage where verification occurs varies

Meacham, 29 September 2009 28



Principles and Experiences
• Dispute resolution varies

Meacham, 29 September 2009 29



Principles and Experiences
• Duty holders vary

Meacham, 29 September 2009 30



Principles and Experiences
• Application to existing buildings varies

Meacham, 29 September 2009 31



Principles and Experiences
• How? 

– Discussion on how the system transitioned from– Discussion on how the system transitioned from 
prescriptive to performance in member countries

• Motivation
• Responsibilities
• Issues
• Agency responsible

Meacham, 29 September 2009 32



Principles and Experiences
• Where to?

– Mechanisms are needed to better define and quantify– Mechanisms are needed to better define and quantify 
levels of tolerable building performance.

– Quantified performance metrics must be developedQuantified performance metrics must be developed 
and incorporated into regulations.

– Tools and methods for helping with the enforcementTools and methods for helping with the enforcement 
of performance-based building regulations are still 
lacking. 

Meacham, 29 September 2009 33



Principles and Experiences
• Where to?

– Climate change– Climate change
– Existing buildings

Balancing cultural heritage with other objectives– Balancing cultural heritage with other objectives
– Urban densification

Ch i d hi– Changing demographics
– Affordability

S i
Meacham, 29 September 2009 34

– Security



Summary
• IRCC aims to facilitate information transfer 

relative to PB building regulatory systemsrelative to PB building regulatory systems
• Supported only by volunteer members, has made 

an impact on the international buildingan impact on the international building 
regulatory environment
C ti t d t i d l• Continues to document experiences and explore 
emerging issues to help ourselves and others

Meacham, 29 September 2009 35



Thank you!

Meacham, 29 September 2009 36



Appendix F

Norway’s Experience 
(National Office of Building Technology and Administration)



Objective and performance-based codes: impacts and lessons j p p
learned

29th September 2009, Calgary

NORWAY

Lisbet Landfald

National Office of BuildingNational Office of Building 
Technology and Administration, 

Norway
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Building control,  
surveillance/inspections

Ch i th Pl i d B ildi A tChanges in the Planning and Building Act.

• From building control to surveillance of control.

N d l l• New procedural rules

• Approval of firms for application, design, execution and control

Q lit t• Quality systems

• New rules for accountability

i d lit• improved quality

Goal: To reduce faults and defects in design and execution

9



Hierarchy of our building regulations

Building act

Building regulations

G id li t th

Functional

Guidelines to the 
Build.reg.

Standards

Performance

Standards
Building Reaserch 

Design Sheets Descriptive



The Design Process
”..stability and 
load bearing} load-bearing 
capacity for at 
least the time 
required ..”

User
needs

Functional 
requirements

Building 
regulations}

REI 30Given    

required ..  

Performance Guideline 
or verified}conditions criteria or verified 
alt. design

}
Final design 
solution

Certified or 
documented
lt l ti

}solution alt. solutions
}



L d b i itLoad-bearing capacity

Location



Functional 
O tiO ti regulations Option

B
Option

A

Prescriptive design 
(Guideline – more or less) Alternative design

Engineering
methods to evaluate

Engineering 
methods to justify methods to evaluate 

the building design as 
a whole

deviations (”trade-offs”) 
(Comparative 

methods)

< 5 %

methods)

> 95 % 
of all buildingof all building 

projects



New Opera house, Oslo

Snøhetta

SnøhettaSnøhetta

Snøhetta

Snøhetta



smallsmall 
simple (?) building 
projectsp j



ExperiencesExperiences
• The documentation, incl. 

the verification of the firethe verification of the fire 
safety design, is of poor 
quality

• Lack of resources/money to y
perform a complete fire 
safety design

• No authority supervisiony p
• Third party review absent in 

the majority of the projects
• ”Engineering shopping”Engineering shopping

f fReduced fire safety?



Building act
2009/2010:

Building Regulations

g
Revision of the Building Act
Revision of the Regulations
Revision of the Guidelines

Functional 
requirements

?

Guidelines
Performance 

C it i

Analysis

Criteria

?
Standards etc.

Design solutions

?

17



Third party reviewThird party review

R i d Pl i d• Revised Planning and 
Building Act in 2009

• Mandatory third party• Mandatory third party 
review is likely to be 
introduced for:
• Large and complex building 

projects
• Critical parts of design and• Critical parts of design and 

execution of these buildings 
to be defined in regulations



Thank you for your attentiony y



Appendix G

Experiences in Other Countries
(IRCC)



International Perspectives on 
Performance-Based Building Codes –Performance-Based Building Codes –

Issues Which Have Resulted in Change
Brian J. Meacham, Ph.D., P.E.

Chair, Inter-jurisdictional Regulatory Collaboration Committee (IRCC)
http://www irccbuildingregulations orghttp://www.irccbuildingregulations.org

Meacham, 29 September 2009 1



Overview
• Reflection on global situation after some 20 

years of experience with PB codesyears of experience with PB codes
• Focus on three issues that have emerged 

internationally looking at how they wereinternationally, looking at how they were 
addressed and what the impact was on the PB 
regulatory system in three countriesregulatory system in three countries

Meacham, 29 September 2009 2



PB Regulatory Systems
• PB building codes emerged in the 1980s

– Several drivers – reducing regulation facilitating– Several drivers – reducing regulation, facilitating 
innovation, greater cost-effectiveness 

• IRCC formed in 1997 – countries with PB codes• IRCC formed in 1997 – countries with PB codes
• Guidelines for PB building regulatory system –

t h l d ti bli li ttechnology, education, public policy, support 
framework, process management (IRCC, 1998) 

Meacham, 29 September 2009 3



Issues with PB Codes
• By the late 1990s and early 2000s, certain 

issues began to emerge from the use of PBCissues began to emerge from the use of PBC
– Innovation outpaced market readiness

Lack of quantification of performance leading to– Lack of quantification of performance, leading to 
some trade-offs in clarity with respect to flexibility

– Increasing use of computational models someIncreasing use of computational models, some 
without adequate validation and verification, with 
some improper analysis and/or unethical actions

Meacham, 29 September 2009 4

p p y



Innovation Outpacing Readiness
• Leaky Buildings in New Zealand

– Performance building regulatory system 1992– Performance building regulatory system 1992
– Promoted innovation – often good results

However sometimes challenges– However, sometimes challenges
• Inadequate design rigor, evidence basis, building 

methods or material applied and lack of effective pp
supervision 

• Qualitative performance requirements, lacking in 
ifi it li d h il t i t t ti

Meacham, 29 September 2009 5

specificity, relied heavily on expert interpretation



Innovation Outpacing Readiness
• Lessons learned / steps taken in NZ

– Competence of the sector– Competence of the sector
– Education

Liability regime– Liability regime
– Complexity and accessibility of technical 

requirements - need for quantitative metrics andrequirements - need for quantitative metrics and 
product performance measures

– Better connection of performance to risk
Meacham, 29 September 2009 6

Better connection of performance to risk



Innovation Outpacing Readiness
• Performance-based code in 1996
• Quality of homes in NSW Australia• Quality of homes in NSW, Australia

– Campbell Report – quality of buildings
Inq ir into the q alit of b ildings in NSW to• Inquiry into the quality of buildings in NSW to 
determine whether there are enough checks and 
balances existing to ensure consumers are guaranteed 
that their new homes are safe, properly certified and 
built to satisfactory standards.

Meacham, 29 September 2009 7



Innovation Outpacing Readiness
• Campbell Report – 55 recommendations

– Home compliance commission– Home compliance commission
– Practitioner licensing

Building code and standards– Building code and standards
– Consumer advice and information

Pl i tifi ti d il i– Planning, certification and council issues
– Dispute resolution

Meacham, 29 September 2009 8



Lack of Quantification
• Hunn Reports, 2002 (New Zealand)
• Review of the Building Act 2004 (New• Review of the Building Act 2004 (New 

Zealand)
C b ll R t 2002 (NSW A t li )• Campbell Report 2002 (NSW, Australia) 

• Productivity Commission Review 2004 
(Australia)

Meacham, 29 September 2009 9



Lack of Quantification
• Campbell Report on Quality in Buildings (NSW, 2002)

– Application of the BCA in NSW to clearly prescribe “Performance 
Requirements” with measurable and objective criteria to help reduceRequirements  with measurable and objective criteria to help reduce 
disputes and uncertainty in home building matters

• Council of Australian Governments – Principles and 
Guidelines for National Standard Setting and RegulatoryGuidelines for National Standard Setting and Regulatory 
Action by Ministerial Councils and Standard-Setting Bodies 
(1995, amended 1997 and 2004) 

Regulation should be performance based and focussed on outcomes– Regulation should be performance based and focussed on outcomes
– Regulation should be compatible with relevant international standards 

and practices to minimise impediments to trade

Meacham, 29 September 2009 10



Lack of Quantification
• Productivity Commission Report on Reform of Building 

Regulation (2004) recommended ABCB should enhance 
efforts toefforts to -
– Make the BCA performance based requirements more effective by 

providing measurable criteria to aid judging compliance and clarifying 
the assessment process to be usedt e assess e t p ocess to be used

– Ensure all DTS offer an equivalent level of building performance to the 
performance requirements

• Intergovernmental Agreement for Operation of the ABCBIntergovernmental Agreement for Operation of the ABCB 
(2006)
– BCA requirements are to be performance based and verifiable based on 

appropriate international standards

Meacham, 29 September 2009 11
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Review the BCA for performance 
metrics of any type (Step 1).

Do high level metrics exist? Establish high level risk based

Attempt to move into Performance 
Requirements (Step 2)

Yes

Can high level metrics be 
established?

Can high level risk based 
metrics be established?

Establish high level risk based 
criteria for the performance 

requirements (Step 3).

No

Yes

Yes

Establish high level non risk based 
criteria for the performance 

requirements (Step 4).

Do low level metrics exist? Verify that metrics exist with verification 
methods or DTS provisions (Step 5).

No

Yes

p ( p )

Can low level metrics be 
established with verification 

methods?

Establish acceptable pairings of 
metrics and verification methods 

(Step 5).

No

Yes

Undertake additional research into 
areas that currently cannot be 

quantified or where more data are 
needed (Step 6).

Trial test the quantification process and 
assess validity, clarity and ease of use 

(Step 7).

No

Meacham, 29 September 2009 12

Develop guidance documents (Step 8).

Develop reviewers guides (Step 9).



Computational Analysis and Ethics
• Performance-based regulations have 

encouraged innovation in materials and designencouraged innovation in materials and design
• Increased use of computational models for 

complex engineering analysiscomplex engineering analysis
• Several issues with validation and verification 

f d l d d i di ti bilitof models and designs, predictive capability, 
ethics and oversight

Meacham, 29 September 2009 13



Computational Analysis and Ethics
• Building regulations in Japan

– Prescriptive only until early 1980’s– Prescriptive only until early 1980 s
– BSL-Article 38 era – late 1980’s to 2000

• The provisions in Chap 2 (related to structural safety• The provisions in Chap. 2 (related to structural safety 
and fire safety) are exempted if the Minister confirms 
that the ‘effect’ of an alternative solution is equal to or 
b h i i l ibetter than prescriptive solutions.

– Performance-based regulation – 2000 to now
V ifi ti th d d it i i l d d

Meacham, 29 September 2009 14

• Verification methods and criteria included



Computational Analysis and Ethics
• Falsification of calculations (Japan, 2005)

– Sub-contract Kenchikushi ran the calculations with– Sub-contract Kenchikushi ran the calculations with 
the correct input values, but which yielded an 
unacceptable outcome (calculation A), then ran p ( ),
another set of calculations with incorrect inputs, 
but which yielded acceptable outcomes 
(calculation B), then combined the first part of 
calculation A (correct inputs) with the second part 
of calculation B (safe outcome)

Meacham, 29 September 2009 15

of calculation B (safe outcome).



Images courtesy of MLIT

Several 
buildings had to 
be demolished -
percentage  is 
that of code 
required 
resistance to 
forces

Meacham, 29 September 2009 16

forces



Computational Analysis and Ethics
• Falsification of calculations – lessons learned

– Can be problems even with prescriptive– Can be problems even with prescriptive 
verification methods and a centralized evaluation 
system. y

– Building practitioners had difficulty keeping up 
with rapid progress in building technologies. 

– Professional ethics could be jeopardized under the 
pressure of market forces. 

Meacham, 29 September 2009 17



Computational Analysis and Ethics

New system in Japan post Aneha scandal

Meacham, 29 September 2009 18

New system in Japan post Aneha scandal



Conclusions
• Performance and innovation comes with risk
• Common themes include• Common themes include 

– Misaligned performance and stakeholder 
expectationsexpectations 

– Inadequate level of competency 
Inappropriate se of comp tational models– Inappropriate use of computational models

– Inadequate data 
I l t i ht h

Meacham, 29 September 2009 19
– Incomplete oversight schemes



Conclusions
• All is not lost!

– Increase competency (education training)– Increase competency (education, training)
– Licensing and certification

Quality systems– Quality systems
– Independent checking

M d l lid ti d ifi ti– Model validation and verification
– Better and more appropriate data

Meacham, 29 September 2009 20



Thank you!
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Appendix H

Workshop Agenda



 

 

 

 

 

SEPTEMBER 29, 2009 
 

NRC Institute for Research in Construction, 
Calgary Marriott, Calgary Alberta 

 
Workshop Highlights 

 
Objective and performance-based codes: impacts and lessons learned 
 
 
 
The objective of the workshop is to share the learning experience of participants with the adoption 
and use of performance and objective-based codes, for the benefits of everyone in the room as well 
as others who will subsequently receive summary notes. 
 
 
This session will be divided into three major parts.  The first part will consist of introductions and a 
brief summary of the pre-workshop survey, followed by a set of presentations by a few speakers of 
their own contexts, the uniqueness of their performance or objective-based codes system, and 
examples of key learning experiences, both positive and negative, since their codes were introduced.  
The second part will consist of breakout groups during which participants will discuss and document 
their own stories or examples of positive and negative impacts resulting from the implementation of 
performance or objective based codes.  The third and final part will be a plenary session during which 
a summary of the examples and experiences will be presented by rapporteurs followed by a plenary 
discussion of key lessons learned. 
 
 
Professional facilitation will be provided throughout the day and a summary report will be prepared 
after the workshop.  
 
The workshop agenda is attached. 
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Objective and performance-based codes:  impacts and lessons learned 

Agenda 

29th September 2009, Calgary, Alberta 
Location: Calgary Marriott, Kensington Room 

 
8:00  Registration and networking 
8:20  Welcome and introductions 

- Official welcome (Ivan Moore, Assistant Deputy Minister, Public Safety Division, 
Government of Alberta) 
- Workshop objectives 
- Introduction of participants 

9:20  Presentations 
- Pre-workshop survey results and highlights  
- Canada’s objective-based codes and code development system (Bruce 
Clemmensen, chair of the Canadian Commission on Building and Fire Codes) 
- Experience from Alberta (Chris Tye, Executive Director, Safety Services Branch)
- Experience from Nova Scotia (Ted Ross, Building Code Coordinator, Public 
Safety Division) 

10:30  Break 
11:00  Presentations (cont’d) 

- International collaboration on performance-based codes (Brian Meacham, chair 
of the Inter-Jurisdictional Regulatory Collaboration Committee) 
- Experience from Norway (Lisbet Landfald, Deputy Director General, National 
Office of Building Technology & Administration) 
- Experience from New Zealand and Japan (Brian Meacham, chair of the Inter-
Jurisdictional Regulatory Collaboration Committee) 

12:00  Plenary – issues and themes arising from morning presentations 
12:30  Lunch 
13:30  Breakout group discussion 
14:45  Break 
15:00  Plenary – share results of breakout group discussion 
16:00  Summary, comments and observations 
16:20  Closing remarks 
16:30  End of workshop 

 



Appendix I

Workshop Participants



OBJECTIVE- AND PERFORMANCE-BASED CODES:  WORKSHOP PARTICIPANTS 
 
International 
Mike Balch IRCC Member  Australia Australian Building Codes Board 
Jiang Bo IRCC Member  China China Academy of Building Research 
Tong Xiao Chao IRCC Member  China China Academy of Building Research  
Bill Dodds IRCC Member  Scotland Scottish Government, Directorate for the Built Environment 
Yasuo Katsumi IRCC Member  Japan Ministry of Land, Infrastructure, Transport and Tourism  
Lisbet Landfald IRCC Member  Norway National Office of Building Technology and Administration 
Bjorn Mattson IRCC Member  Sweden Swedish National Board of Housing, Building and Planning 
Brian Meacham IRCC Member  USA Worcester Polytechnic Institute 
Rainer Mikulits IRCC Member  Austria Austrian Institute of Construction Engineering 
Tomohiro Naruse IRCC Member  Japan National Institute for Land and Infrastructure Management 
Ijsbrand J. van Straalen IRCC Guest Netherlands TNO  
John Traw IRCC Member  USA Traw Associates Consulting 
 
Joe Blaisdale WFTAO Member UK British Board of Agrément 
Antonio Blάzquez WFTAO Member Spain Instituto de Ciencias de la Construccion 
Thomas Bruun WFTAO Member Denmark ETA-Danmark 
Bruno Mesureur WFTAO Member France Centre scientifique et technique du bâtiment 
John Nosse WFTAO Member USA ICC Evaluation Service Inc. 
Joe Odhiambo WFTAO Member South Africa Agrément South Africa 
Toshi Sasai WFTAO Member Japan The Centre for Better Living 
Hans-Joachim Seyfert WFTAO Guest  Germany DiBt 
Wayne Sharman WFTAO Member New Zealand Branz Ltd. 
Paul Shortis WFTAO Member New Zealand Branz Ltd. 
Jiri Sobola WFTAO Member  Czech Republic Technical and Test Institute for Construction 
Toki Terakawa WFTAO Member Japan The Building Centre of Japan 
 
Canada 
Anne Borooah CCBFC Member   City of Toronto  
Bruce Clemmensen CCBFC Member   Clemmensen & Associates  
Ronald Dubeau CCBFC Member   City of Montreal Fire Department  
Margaret Kuzyk CCBFC Member  
Brian Sim CCBFC Member  IBI/HB Architects  
Don Figley CCCME, CCBFC Member Figley Consulting Associates Ltd.  
Chris Tye PTPACC, CCBFC Member Alberta Municipal Affairs  
Ted Ross PTPACC, CCBFC, CCCME Member Nova Scotia Environment & Labour  
 
Mo Bayat   City of Kelowna, British Columbia  
Jim Donovan   Halifax Regional Municipality 
Frank Hill   City of Vancouver, British Columbia 
Don Johnston   Canadian Home Builders Association 
Ian Macdonald   RJ Bartlett Engineering inc. 
Jorge Malisani   Canada Mortgage & Housing International 
Brian McBain   Underwriters’ Laboratories Canada 
André Potworowski   Telfer School of Management, University of Ottawa, (Facilitator) 
 
Denis Bergeron National Research Council Canada Institute for Research in Construction 
Amélie Chartrand National Research Council Canada Institute for Research in Construction 
Guy Gosselin National Research Council Canada Institute for Research in Construction 




