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SUMMARY
As a result of work performed at research centers throughout the world, new firesafety design
methodologies are emerging at an accelerating rate. For the most part, these new methods are
not receiving widespread use in day-to-day practice in the United States. In Australia and the
United Kingdom, major changes are underway which are opening doors to the more routine use
of advanced firesafety design techniques. The basic impetus for these changes has more to do
with public policy than fire technology. Innovations are occurring within a context of regulatory
reform, privatization and the desire to improve international competitiveness.

The United States is lagging sorely behind in efforts to create a public policy environment which
will accommodate new techniques and nurture their routine use in practice. The U.S. firesafety
design and regulatory system is much more complex than that found in other countries. Similar
changes in the United States will require key players in various constituent groups to work
together, focus on issues and implement changes through the voluntary consensus system of
codes and standards. Public policy makers must seek change.

Specific areas of effort needed in the United States include focused cooperation, advocacy and
leadership among the key players including elected and appointed officials, fire service and
building officials, codes and standards organizations, architects, engineers, building owners
and managers, insurance and building industries. Public policy research will probably be
required in areas such as model legislation and the development of public policy decision
making tools. Nationally recognized firesafety design practices must be validated and made to
be user friendly; effective educational programs must be available for all key players in the
system, and the question of professional practice and liability insurance will need to be
addressed.

INTRODUCTION
Scientists have been working hard for decades in search of improved ways to achieve
firesafety. As a result, new firesafety design tools are beginning to emerge and are being
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discussed widely among engineers and sci-
entists. Examples include:

. Calculating structural fire resistance

. Calculating fire size when detector
activates

~ Calculating building egress time
~ Calculating time to achieve untenable

thermal, toxic and smoke obscuration
conditions.

In addition, comprehensive engineering
methodologies which integrate such calcu-
lations to predict total building system per-
formance are emerging from key research
centers throughout the world. Snell reports
that respected international organizations
such as the International Standards Orga-
nization (ISO) and Conseil International du
Batiment (CIB) have activities aimed at
development of such fire protection engi-
neering methodologies’.

Despite the widespread attention these

emerging methods are receiving, they are
not yet used in the United States on a rou-
tine, day-to-day basis by those involved in
building design and regulation, including
architects, engineers, building code and fire
service officials and insurance authorities.
Nor are they generally recognized by cur-
rent building codes. 

’

With financial support from the National
Science Foundation (NSF), the Conference
on Firesafety Design in the 21st Century
was held at Worcester Polytechnic Institute
in 1991 to examine why these emerging fire-
safety design methods are not being used
more widely in day-to-day practice2. Twenty-
nine formal papers were prepared; well over
100 professionals ranging from practicing
engineers, architects, members of the fire
service and building officials to insurance
engineers, attorneys, researchers and aca-
demicians spend 2-1/2 days in breakout groups
and plenary sessions to identify barriers to
innovation in firesafety design and regula-
tory practice.

Conferees identified a number of barriers
standing in the way of advanced firesafety

design applications including the following:

. Lack of explicit public safety goals
~ Resistance to change and the

momentum of tradition
~ Lack of appropriate educational

qualifications among key participants
in the firesafety design and
regulatory process

~ Emerging methods not in designer/
user form

~ Lack of validation of new methods
. Economics; few for-profit

opportunities
. Fear of liability and lawsuits ,

. Possible threat to some fire protec-
tion product markets.

While on the one hand there is a reluctance
to use emerging technologies in firesafety
design, on the other hand it was also con-
cluded that these methods stand to yield a
range of benefits to society, such as:

. Reduced construction costs

. More safety for the dollar

. Enhanced productivity and
international competitiveness

. Better integration into multi-func-
tional building performance
requirements

. Higher confidence in achieving
desired results

~ More flexibility for the designer
~ Reduced pressure for more costly .

fire protection
~ Ability to better evaluate existing

building stock.

, 

KEY ROLE O!= BUILDING CODES

Building codes are the basic regulatory in-
strument for achieving socially acceptable
levels of safety in the United States. In
practice, they are the primary reference
documents for government authorities, ar-
chitects and engineers in’making building
firesafety decisions. The firesafety provi-
sions of building codes generally prescribe
solutions rather than firesafety goals. That
is to say, for the most part, building codes
are prescriptive in nature, calling out vari-
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ous combinations of building firesafety fea-
tures which are deemed to be acceptable by
government authorities. Questions arise as
to how the traditional American building
codes might go about accommodating new
firesafety calculation methods.

In the United States, all of the model build-
ing codes allow for &dquo;equivalent methods and
materials.&dquo; For example, Section 105 of the
Uniform Building Code published by the
International Conference of Building Offi-
cials provides that the building official may
approve an alternative to the detailed re-

quirements of the building code provided
that it is &dquo;at least the equivalent of that
prescribed in this code in suitability, strength,
effectiveness, fire resistance, durability, safety
and sanitation. &dquo;3

Some argue that this type of language offers
ample opportunity for innovative firesafety
design techniques to enter the U.S. market-
place through building code regulations.
Perhaps, if all other barriers to innovation
were removed, the equivalency approach
would be enough. However, for the moment,
these code provisions allow for firesafety
design innovations as an exception to the
rule or &dquo;variance&dquo; rather than the main-
stream approach. Addressing this issue, Kirby
W. Perry, an architect and one of the speak-
ers at the Conference on Firesafety Design
in the 21st Century observed:

&dquo;The result of pursuing a variance
is added exposure to litigation plus
extra cost and time to obtain the
exception from the authority hav-
ing jurisdiction. The economics of
this process makes most profes-
sionals unwilling to stray from the
safety of prescriptive codes.&dquo;4

INTERNATIONAL DEVELOPMENTS
For many who attended the Worcester Con-
ference, several international speakers were
particularly provocative. They reported dra-
matic changes underway in firesafety de-
sign and regulatory practices in other coun-

tries. These included reports from consult-
ing engineer Margaret Law of the United
Kingdoms, Swedish consulting engineerYngve
Anderberg$ and Professor Vaughan Beck of
Australia7.

As a follow up to the conference, the Na-
tional Science Foundation provided supple-
mental funding to WPI in support of efforts
to learn more directly about innovations
reported underway overseas. A fact-finding
delegation consisting of David A. Lucht,
Professor and Director, Center for Firesafety
Studies, Worcester Polytechnic Institute,
Charles H. Kime, then President of the Fire
Marshals Association of North America, Ex-
ecutive Assistant Chief/Fire Marshal, Phoenix
Fire Department and Jon Traw, now Presi-
dent of the International Conference of Building
Officials traveled to Australia and the United

Kingdom in 1992. Interviews were held with
over sixty players in the firesafety design
and regulatory environment includingbuilding
code and fire service officials, architects,
engineers, academicians, researchers, building
owners and managers, federal, state and
local officials, and representatives of the
building materials and insurance industries.
The remainder of this paper will review the

highlights of what was learned during these
visits abroad and will conclude with obser-
vations on progress in the United States.

PUBLIC POLICY ISSUES

Major initiatives are definitely underway in
the United Kingdom and Australia ... unlike
anything currently being seriously consid-
ered on a national scale in the United States.
And it should be pointed out, at the onset,
that the dynamics of these changes have as
much to do with public policy as they do fire
technology.

In the 1980’s, government leaders in the
U.K. and Australia made major commitments
to privatization and deregulation, improv-
ing the local economy, getting technological
innovation into the construction industry,
national standardization of construction

regulations and better positioning for inter-
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national competitiveness. As an example,
Mr. Lyall Dix, then Chief Executive of the
Australian Uniform Building Regulations
Coordinating Council and one of the key
national leaders in the Australian building
code community reported in his preface to
the Model Building Act*:

&dquo;Australia is lagging behind in

microeconornic reform in world
terms... the pressure to change has
never been greater.&dquo;8

He further outlines several key precepts under-
lying building code reforms in Australia:

~ One nation/one market concept
~ Significant cost savings while main-

taining public safety and standards
~ Private enterprise building approval

systems using private building
certifiers

~ Significant and profound liability
reform

. Alternative, swift yet responsible
approval for major projects.

Efforts to change firesafety design and
regulatory practices in Australia and the
United Kingdom have been undertaken within
the context of more global regulatory reform
in each of the countries. In both cases, from
a firesafety standpoint, the overall thrust
has been toward more of an engineering
approach. The vision is for firesafety design
to occur similar to the process of other de-

sign professions wherein the building code
specifies performance requirements and en-
gineers use code-referenced design documents
to achieve required performance goals.

INFRASTRUCTURE COMPARISONS
In Australia and the United Kingdom, pub-
lic policy goals are essentially the same.
Technical approaches to firesafety design

innovations are also similar. However, the
infrastructure for formulating and implementing
public policy differs significantly between
Australia and the United Kingdom
and differs widely from what might be ex-
pected in the United States.

Figure 1 illustrates building regulation entities
in Australia, the United States and the United
Kingdom. In Australia, a single model building
code is written and published by a group
called the Australian Uniform Building Regu-
lations Coordinating Council (AUBRCC), with
support from the federal, state and terri-
tory governments. In contrast, the building
code in England and Wales is written and
published by the national government.

In Australia, England and Wales standards
to be adopted by reference come from

non-government organizations, principally
Standards Australia (SA) and the British
Standards Institution (BSI).

Finally, the adoption and enforcement of
building codes is more singular in nature
than in the United States. In Australia,
legal adoption can only occur on the state
level. In England and Wales, legal adoption
occurs on the national level. In both cases,
Figure 1. Building Regulation Entities

* The Model Building Act provides model building control legislation for consideration by
state and territory governments.
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enforcement only occurs on the local level.

In contrast, the infrastructure or &dquo;system&dquo;
in the United States is much more multi-
dimensional with legal adoption and en-
forcement of building codes occurring on the
state, county and municipal levels. Like-
wise, the writing and publishing of model
building codes and reference standards is
much more pluralistic. These American
documents are fundamentally based upon
an extensive system of interest group con-
sensus through building code organizations
including Building Officials and Code Ad-
ministrators International (BOCA), Inter-
national Conference of Building Officials
(ICBO), and Southern Building Code Con-
gress International (SBCCI), as well as standards
groups such as National Fire Protection As-
sociation (NFPA), American National Stan-
dards Institute (ANSI), Underwriters Labo-
ratories (UL) and American Society for

Testing and Materials (ASTM).

One might conclude that reform movements
would be easier to accomplish in Australia,
England and Wales than in the United States
due to comparative decision-making com-
plexity alone. This is especially true in England
and Wales since national government deci-
sion-making is all that is required. This is
not to suggest, however, that more federal
government control would be a positive fac-
tor in the United States. The American sys-
tem of consensus codes and standards has
many enduring strengths. While it some-
times moves forward slowly, it is capable of
embracing new concepts through the delib-
erative efforts of practitioners.

From the standpoint that the national in-
terest and the desire to enhance interna-
tional competitiveness have been driving
changes in Australia and the United King-
dom, the U.S. infrastructure also presents
an interesting difference. In the United States,
there is no evident federal cabinet official

with priority concern and responsibility for
these issues. The highest level of mainstream
governmental participation is the state

government. Gubernatorial and state cabi-
net level officials may not be as sensitive to
national interest issues (such as interna-
tional competitiveness) relating to the

building construction industry or building
code practices.

PROGRESS TO DATE
As mentioned earlier, regulatory reform
movements are well underway in Australia
and the United Kingdom. In Australia, the
effort has been marked by a highly partici-
pative process of debate among diverse con-
stituents and development ofa national strategic
plan9. Advocacy for change in firesafety design
practice was launched through a university/
industry/government cooperative effort at
the University of Sydney, Warren Centre
for Advanced Engineeringl°. After an initial
burst of activity, it appears firesafety re-
forms slowed somewhat, due to a disconti-
nuity in funding.

In the U.K., advocacy emanated from the
national government and the process ofchange
was comparatively unilateral. Progress seems
to continue at a steady pace.

Design Practice Tools

In both Australia and the United Kingdom,
the goal has been to simplify the building
code and to develop &dquo;design practices&dquo;...
or documents that can be referenced by the
building code and used by engineers to achieve
specified goals. In Australia, a draft design
practice has been written, funded by the
federal government through the Building
Owners and Managers Association of Aus-
traliall. In the United Kingdom, the build-
ing code* has been dramatically simplified...
reduced from 307 pages to 19 pages effective
June 199212. A design practice is being written

* For the purpose of this paper, customary American terminology is used, recognizing that
other terminology is used to describe functionally equivalent subjects in other cultures, e.g.,
building code vs. building regulations, building official vs. building control officer.
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under contract, funded by the government
through the British Standards Institution.
In the interim, the British government has
published the 1992 Edition of &dquo;Approved
Document B&dquo; as a &dquo;guidance&dquo; document for
achieving specified firesafety design goals’a.

There is also evidence that this new ap-
proach has reduced the frequency of unre-
solved conflict between the building official
and the architect/owner. For example, the
number of appeals to higher authority for
variance has reportedly fallen from about
2000 per year to 200 per year in England.
It is felt by many that this is due at least
in part to the new practices which offer
more flexibility and an improved climate for
the building official and the architect to
work together as professionals.

Finally, it should be noted that most of
those interviewed in both countries believed
that the more sophisticated firesafety de-
sign practices would never be used routinely
in all building projects. It was felt they
would have the most practical value for the
larger or more complex design projects; oth-
erwise tables, charts and other more ex-
plicit requirements would continue to be
the primary references used. On the other
hand, as firesafety design practices become
more mature and reliable, the tables and
charts themselves will be founded more on
rational thinking than on empiricism.

Firesafety Goals

As is true in the United States, building
codes in these two countries have tradition-
ally been silent as to their overall firesafety
performance goals. The process of transi-
tion to more of an engineering-based ap-
proach has prompted healthy debate on this
issue. Questions have been raised about so-
cially acceptable levels of firesafety and
whether the building code should properly
be intended to protect property as well as
human life. For the moment, the approach
is to recognize more rational analytical
methods for achieving levels of safety at
least &dquo;equivalent&dquo; to the older code provi-
sions. More work is expected on these ques-

tions during development of more refined
firesafety design practices as noted above.

Education

In both countries, the need for explicit edu-
cational programs to support professionals
charged with implementing these changes
has been recognized. In Australia, a new
firesafety engineering graduate program
has been initiated at the Victoria Univer-

sity ofTechnology, geared explicitly to train
engineers in the use of these emerging new
methods. In the United Kingdom, a core
curriculum has been defined for key players
in the process. 

’

Third Party Certification

Again, it has been previously mentioned
that both countries have undertaken gov-
ernment-wide efforts aimed at privatization
and deregulation. In both cases, the idea of
a private sector third party &dquo;building certi-
fier&dquo; has entered the picture. Within these
concepts, building owners and architects
have a choice of presenting their plans ei-
ther to the public building code official or a
private sector building certifier for review
and approval. This concept has been adopted
in the United Kingdom and is included in
the Australian Model Building Act14 for con-
sideration by state and territory govern-
ments.

Liability Insurance

Because ’the basic approach to firesafety
design and regulatory practice is envisioned
to undergo such profound change, the insur-
ance industry appears to be extremely cau-
tious about providing liability insurance for
both designers and regulatory officials (in-
cluding private sector building certifiers).
This was cited’as a major barrier to progress
by many of those interviewed in Australia
and the United Kingdom (note the fear of
liability and lawsuits was also cited as a
barrier to innovation at the Worcester Con-
ference). In the United Kingdom, it is re-
ported that new liability insurance prod-
ucts are being developed on a cooperative
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basis between the insurance industry and
the Architects and Surveyors Institute.

Summary

In summary, major conceptual changes are
being pursued in Australia and the United
Kingdom. These initiatives are being un-
dertaken within the overall context of

privatization, deregulation and positioning
for improved international competitiveness.
During the course of this study, investiga-
tors also learned that similar approaches
are being implemented in several other countries
including New Zealand, Sweden and Japan.

PARADIGM SHIFT
The efforts being undertaken in the United
Kingdom and Australia to fundamentally
change the approach to firesafety design
and regulatory practice is much more pro-
found than just changing a few paragraphs
in the building code. A paradigm shift...or
an entirely new way of thinking is being
pursued. During interviews in the U.K, one
building official said:

&dquo;We are all having to go through a
culture change, learning how to cope
with functional require men ts.&dquo;15

British consulting engineer Margaret Law
noted:

&dquo;Architects and engineers find it
difficult to believe that they have
so much more design freedom.&dquo;16

PROGRESS IN THE UNITED
STATES
While American researchers are among the
leaders in fire science and engineering in-
novation, the U.S. is lagging severely behind
in public policy commitment to embracing
new methods.

As suggested earlier, accomplishment of
fundamental change is probably easier in

countries like the United Kingdom and Australia
because the basic infrastructure or system
is simpler. For advanced firesafety design
techniques to enter the U.S. marketplace,
key players in the various constituent groups
must work together, focus on issues and
implement strategic changes through the
existingconsensus codes and standards system.
And public policy makers must seek change.

Based on the results of the Conference on

Firesafety Design in the 21st Century, as
well as insights gained through first-hand
review of efforts underway overseas, it would
appear several key efforts are needed in the
United States in order to foster real change:

Leadership and Advocacy

Focused cooperation and commitmentto change
are needed among the key players including
elected and appointed officials at all levels
ofgovernment, fire service and building officials,
codes and standards organizations, archi-
tects, engineers, building owners and man-
agers, insurance and building industries.
Cooperative efforts could be enhanced through
a neutral forum such as that operated at the
Warren Centre for Advanced Engineering,
University of Sydney, Australia.

Support for Public Officials

While, over the past few decades, the fed-
eral government has invested significantly
in technological fire research, little has been
available to support implementation from a
public policy standpoint. Based on results
from the Worcester Conference and obser-
vations made in Australia and the United

Kingdom, the public policy part of the equa-
tion for getting new firesafety design tech-
niques into actual practice is potentially as
important as the technology itself.

Model legislation may be needed to support
state and local governments, firesafety goal
options will need to be identified; decision-
making tools (manuals, references, guides)
could be helpful to local officials in selecting
options and allocating limited resources. In
addition, research on the shifting roles of
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authorities having jurisdiction, architects/
engineers, owners and third parties could
be useful.

Finally, it has become evident that as more
creative and sophisticated firesafety design
techniques are used, more complex hard-
ware systems will be incorporated in build-
ings. The criticality of system reliability,
testing, maintenance and building operat-
ing management was highlighted in both
Australia and the United Kingdom. Authorities
will probably need additional support and
new tools for dealing with this area as well.

Nationally Recognized Design Practices

Given the system of practice in the United
States, the most logical scenario for more
widespread use of advanced firesafety de-
sign techniques would have the model building
codes adopting firesafety design practices
by reference. For this to happen and for
engineers and architects to use these new
methods, credibility mustbe achieved through
validation by recognized and trusted third
parties. In addition, new design practices
must be &dquo;user friendly&dquo; for designers...so
that the new techniques can be used reli-
ably without excessive consulting time. Trusted
data references must be made readily avail-
able to support the new. design practices;
maintenance, reliability and management
aspects must also be accounted for.

Education

As was revealed at the Conference on Firesafety
Design in the 21st Century and underscored
in the Australian and the U.K studies, ap-
propriate education for all key participants
is mandatory. This can be accomplished not
only through continuing education and de-
gree programs, but also conferences and
symposia such as those traditionally offered
by the model code groups, the Society of Fire
Protection Engineers and other professional
societies. In addition, the education of pub-
lic officials having top-level responsibility
for public safety and risk decision-making
must not be overlooked.

Liability/Professional Practice

Also as highlighted at the Worcester Con-
ference and during visits to Australia and
the United Kingdom, liability insurance products
must be available at a realistic price to

support those professionals who would use
new methods in the design or approval pro-
cess.

Adoption or recommendation of new firesafety
design practices by professional and code
groups along with third party validation
will help assure practitioners of quality
control...and will assure insurance provid-
ers with regard to the risks they may under-
take through liability insurance products.
It may also be necessary to consider legis-
lative protections on the federal or state
levels.
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