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This paper demonstrates the importance of developing and using a code assessment framework that takes 
into account technical, economic and social impacts of building code requirements. The eflects of other 
regulations such as zoning laws and land-use restrictions are not discussed. The model can, however, be 
used for evaluating existing code requirements and for investigating the marginal impact of new or 
proposed code requirements that may be adopted in the future. It is expected that the development of the 
proposed framework will help rationalize code requirements designed to satisfy the given objectives of 
building codes. 
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1 1 Background 

The National Building Code of Canada, according to the Associate Committee on the 
National Building Code (ACNBC), is essentially a set of minimum provisions respecting the 
safety of buildings with reference to public health, fire protection and structural sufficiency. 
Its primary purpose is the promotion of public safety through the application of appropriate 
uniform building standards throughout Canada (ACNBC, 1986). Safety and health have 
been the overriding concerns of building codes. Therefore, economic and cost consequences 
of these codes to consumers, producers and society as a whole have not traditionally been a 
major concern either of decision makers or of the general public. The lack of concern for 
economic impacts was perhaps because of the nature of the regulatory system - a system 
where decision makers do not pay costs as consequences for their decisions and where those 
who pay direct costs do not have any influence on the regulatory systems (Runeson and 
Marosszeky, 1983). 

Recently, however, some interest in the economic and social consequences of building 
codes has been shown. This is due to the progressive proliferation of regulations and their 
perceived burden on the various actors involved in the building industry, and on society as a 
whole. 

Large increases in housing prices in the 1970s and early 1980s led some researchers in the 
United States to view restrictive building codes as one of the possible factors contributing to 
housing prices (Noam, 1983). The review of building codes has also been called for because of 

I 
the recent deregulation drive (going on in Europe and North America) which proposes to 
give market forces free play and thus to obtain economic efficiency and better utilization of 
scarce resources. 
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1.1 Economic and social aspects of regulations 

There are basically two types of regulations - economic (old-style regulation) and social 
(new-style regulation). While all regulations are essentially 'social' in that they affect human 
welfare, the economic/social distinction emphasizes very important differences. Economic 
regulations typically focus on markets, rates, etc., while social regulations, on the other hand, 
focus on the condition under which goods and services are produced, maintained and sold 
(Lilley and Miller, 1977). 

Social regulation is typically conducted by prohibition, by imposition of either 
performance or design standards (as is the case with the building codes), and by mandatory 
disclosures of provision or information. The use of standards in the field of social regulation 
generally has the effect of hiding the costs of such regulation. 

Another important characteristic of social regulation is that it involves some aspects of 
human health or safety. The building codes and fire codes are typical examples of social 
regulation. Economic assessment of health and safety components of these codes is difficult 
and has rarely been used as a decision criterion. 

1.2 Rationale for building codes 
; The primary rationale for building codes is the information cost that the individual consumer 

(home-owner) would have to pay for knowing the safety, health and comfort characteristics 
or physical properties of the dwelling. In the absence of building codes, the consumer might 
be forced into a trade-off between cost of dwelling and level of risk from safety and health 
points of view. 'The imposition of building codes involves a sufficient saving of resources in 
establishing the safety level of various building features (as well as possible savings from 
induced efficiencies in construction) to compensate consumers from any resultant constraint 
in choosing features of the dwelling they purchase or rent' (Silver and Chagaralamudi, 1980). 

When information available to owners/builders is inadequate or too expensive to obtain, 
there is a question of how far the government should go in rectifying the deficiencies. There 
are two basic approaches that can be used to remedy this situation: (i) requiring the provision 
of accurate information; and (ii) licensing of, or setting of standards, for those who have the 
information that is necessary to make rational decisions. 

Another rationale for the existence of building codes is their external or spillover effects. 
External effects occur when public costs and social costs (i.e. cost to society as a whole) of a 
product, process, or standards, diverge from those of private costs (similarly between public 
benefits and private benefits). For example, extensive air and water pollution reflect the fact 
that firms do not have to pay the full cost of disposing of their wastes. With few exceptions, 
there are no proljerty rights in the use of the air, water, etc. for the disposal of unwanted 
industrial by-products. 

The rationale for building codes is not without impacts on various actors (owners, 
builders, etc.). These impacts may be technical, economic, or social in nature. They may be in 
the form of benefits (e.g. reduction in building costs, increased level of safety, reduction in 
information costs, reduction in redundancy of overlapping of codes), or costs (increases in 
initial construction costs and operating costs, etc.). All these benefits and costs must be 
considered when evaluating the introduction of new provisions into codes or changes to 
existing provisions. 
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1.3 Previous building code impactslburden studies/models 

A few studies have already been undertaken dealing with either 'building code impacts' or 
with 'building code burdens'. None of them, however, is truly comprehensive nor designed 
for the analysis of existing code requirements. Most of these studies have been undertaken in 
the United States, one in Denmark, another in New Zealand, and one in Canada. The 
objectives and methodologies used by these studies are described below. 

One of the most comprehensive studies dealing with the building code burden was 
undertaken by Charles G. Field and Steven R. Rivkin (Field and Rivkin, 1975). The findings 
of this book are based on a survey of 250 home manufacturers and 1000 local building 
officials. It deals with the prohibitive nature of building codes, especially local codes. The 
main conclusions of the book are: 

(1) code regulations are perceived as a problem by housing innovators, i.e. obstructive to 
new building technologies; 

(2) the existing pattern of building codes results in unnecessarily higher building costs and 
house prices; 

(3) the regulatory system restricts the introduction and diffusion of innovations into the 
market place; 

(4) socially, undesirable consequences result from the present regulatory structures, i.e. 
discrimination against lower-income families. 

From the survey ofmanufacturers, the study found that the majority of the firms experienced 
added costs as a result of the incidence of stricter standards. It cited several previous studies 
that also found added code burden on construction firms, ranging from 2% to 10% of 
construction costs. 

A study by Stephen R. Seidel (1978) found that building codes, along with other 
government regulations, resulted in significant price increases and a reduced number of new 
housing units. Building codes contribute to two types of costs: those associated with the 
disruption of the free market and those related to administrative inefficiency in implementing 
codes. In addition, they were found to inhibit innovation. Results of the survey also indicated 
that government-imposed regulations were found to be the most significant business 
problem. 

A study by McConnaughey (1978) of the U.S. National Bureau of Standards was the first 
to provide a taxonomy of an analytical framework for calculating impacts of building codes. 
It clearly identified three types of impact: (1) building code system impacts, (2) income 
distribution impacts, and (3) benefit-cost impacts. This study illustrated the use of the 
proposed analytical framework (mostly cost-benefit analysis) with a case study. 

In 1981, the National Bureau of Standards published another study (Rawie, 1981) that 
exclusively deals with the analytics of estimating economic impacts of building code changes 
by using benefit-cost techniques. It provides a guide for the use of the benefit-cost approach 
to obtain the greatest public protection for the construction dollar. It argues that, given the 
needed data, economic analysis can help identify the less costly ways to obtain a desired level 
of safety. 

More recently, another NBS study (Ruegg and Fuller, 1984) has developed a decision 
model for evaluating the cost-effectiveness of providing fire-loss protection in houses 
through the use of automatic sprinkler systems. The benefit-cost model of investment 
decision, as it relates to home-owners, is illustrated with hypothetical examples. 

I 



120 Arlani and Rakhra 

Following on the McConnaughey study, Bonke and Pederson (1983) elaborately outline 
the code objectives and explain in a systematic fashion how these objectives are fulfilled by 
various provisions of building codes. The categorized building code requirements for the 
purpose of undertaking a consequence analysis of indoor climate with regard to air quality in 
single family homes. 

A study in New Zealand (Tippett and Porteous, 1980) describes the first stage of a research 
project on the cost impact of standards. It presents the findings from a pilot study of one 
national standard and its impact on delivery cost for two multistorey development projects: 

Product cost impact (material and labour costs). 
Process cost impact (planning, development and execution costs). 
User cost impact (maintenance and repair costs). 
Systems and industry cost impact (compliance costs). 

The Economic Council of Canada (ECC) working paper (Silver and Chagaralamudi, 1980) 
is the only study that suggests an exploratory 'holistic' approach to the assessment of 
building codes impacts.lThe ECC study provides an economic rationale for building codes. It 
also discusses distortions created by building codes. Alternatives to building codes, which 
may promote the same ends, are discussed too. The study puts forward the analytical 
framework of benefit-cost analysis for the assessment of codes. To determine the impact of 
building codes on the whole system, the study recommends comparing situations under the 
present building code system with those which might be expected under the free market 
system. 

1.4 Why another study? 

Broadly, the foregoing studies can be classified into two types: descriptive and analytical. 
Among the descriptive type can be put the studies by Field and Rivkin, and Seidel. The 
conclusions of these studies are based on impressions and opinions obtained through 
surveying builders, owners, construction firms and material suppliers. These studies, thus, 
lack the analytical framework for evaluating building codes. The studies of the second type 
(viz., NBS, Danish, New Zealand studies) do provide an analytical framework, but fail to 
provide the rationale for building codes. Even their proposed analytical methodology is not 
complete and comprehensive. Also, the role of risk analysis is not thoroughly explored. 
Certain analyses advocated by these studies require the use of data and techniques which are 
non-existent. The individuals and industry sectors to be affected by building code 
requirements are not properly identified. The hierarchy of code goals and objectives against 
which all proposals must be measured is not always established. 

Also, these studies fail to provide the framework for determining the problems of existing 
building codes. The ECC study falls in between descriptive and analytical studies. It does 
raise questions about the rationale of building codes, but fails to provide a specific framework 
for assessing them. 

As demonstrated, the existing frameworks and models display a variety of defects and 
shortcomings which preclude their straightforward adoption or adaptation for the critical 
and comprehensive review of building codes. The objective of this paper is to develop a basic 
framework for code assessment which is more comprehensive and is applicable to existing 
codes. 
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Goals, objectives and characteristics of the framework are summarized below. The 
framework itself is described in detail in the next section. 

2 Framework 

The main objectives of the framework are: 

(1) To determine and to clarify the objectives and mandate of building codes. 
(2) To assess the technical, social and economic impacts and the risks associated with 

specific code requirements. 
(3) To rationalize the contents of the building code through modification or elimination of 

those requirements that are unnecessary, overly restrictive, socially undesirable, economic- 
ally burdensome, or beyond the code's mandate. 

Different components in this framework are: 

(1) Building Code Goals/Objectives Hierarchy Structure 
(2) Building Code Requirements Impacts 
(3) Performance Measures 
(4) Data Base 
(5) Risk/Sensitivity Analysis 

2.1 Building code goals/objectives hierarchy structure 

The reasons for developing a goal/objectives hierarchy structure are several: 

(i) to break down the overall goal of building codes (public health and safety) into a series 
of detailed objectives, down to a level at which one can directly relate a particular clause in 
the code to an objective; 

(ii) to develop an Objectives Interaction Matrix (at a detailed level) for detecting 
duplications and conflicts in the existing building codes; 

(iii) to identify the type of information that may be needed for the assessment of different 
code requirements; 

(iv) to identify evaluation methodologies for assessment of different code requirements. 

Figs 1 and 2 depict the objective hierarchy structure for the code objective 'health'. 
In order to be able to assess the consequences of a particular requirement in the code, it has 

to be considered in the code context. For example, a particular fire prevention clause should 
be assessed in the context of all other fire prevention/protection clauses. For this purpose, all 
building code clauses should be grouped under different code objectives (at design objectives 
level, level 4). 

For the proper assessment of the requirements, the relationship between different 
objectives needs to be identified. An Objective Interaction Matrix is developed to achieve this 
purpose (Fig. 3). This figure shows the interaction between different design objectives 
(level 4). 

Figure 3 also shows that a code requirement may relate to more than one objective (e.g. 
room size is related to health requirements as well as comfort). Furthermore, requirements 
that satisfy one objective may have some effect (positive or negative) on the performance of 
the building with respect to other objectives (e.g. fire confinement v. ventilation, air quality). 
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Fig. 1 .  Breakdown of the overall building code goal. 
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Fig. 2. Breakdown of objective 'health'. 

2.2 Impacts of building code requirements 

The impacts of the building code requirements can be viewed from different perspectives. The 
builder may be interested in building code requirements that limit his choices and increase 
the building cost while the owner/occupant is concerned with safety requirements. Labour 
may be concerned with the impact of code provisions on employment while the manufacturer 
is concerned with the limitations on the use of raw material, manufacturing processes and 
new requirements for testing and standards. Systematic determination of these impacts 
requires the proper identification of: 

(i) impact groups 
(ii) fields of consequence. 

The 'impact group' includes individuals who are involved in building projects (developer, 
owner, builder, designer, supplier, regulator, etc.) and industry sectors that are affected by 
building regulations (real estate, manufacturing, insurance, etc.). 
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The 'fields of consequences' are divided into two categories: 'technical consequences' and 
'socioeconomic consequences'. Tables 1 and 2 provide a detailed breakdown of these two 
categories. 

2.3 Performance measures 

In order to measure the impact of code requirements, one needs to define an appropriate set 
of performance measures that reflects the code objectives. These performance measures can 
be categorized in three sections: 

(i) Technical performance measures, 
(ii) Economic performance measures, and 
(iii) Social performance measures. 

The technical performance measures will be used in evaluating the impact of code 
requirements on the technical performance of buildings; the economic performance 
measures will be used in measuring the economic impact of code requirements on the impact 
groups; and the social performance measures will address the issue of code requirements 
impacts on the environment, people and other sectors of society. The performance measures 
include qualitative measures such as accessibility and user comfort as well as quantitative 

Table 1. Technical consequence breakdown. 

Technical consequences 

Building process Planning/projection Limitation of choice 
Design Engineering design 

Architectural design 
Construction Productivity 

Equipment 
Material 

Operation/maintenance Energy consumption 
Operating policy 
Maintenance policy 
Safety 
Health 
Comfort 

Materiallequipment Raw materials Material limitation 
Availability 

Manufacturing Standards 
Performance 

Distribution Availability 
Design information 

Quality/safety Warranty Demand for new warranties 
assurance Certification Demand for standards 

Demand for testing procedure 
Code enforcement Demand for inspection policy 
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Table 2. Socioeconomic consequence breakdown. 

Socioeconomic consequence 

Economic Design phase Design fee 
Plan approval cost (government) 
Plan approval cost (owner) 

Construction phase Material cost 
Labour cost 
Equipment cost 
Building inspection cost 
Certification cost 
Financing cost 
Administration cost 

Occupancy phase Operating cost 
Maintenance cost 
Upgrading cost 
Insurance cost 
Taxes 

Social Environment 
Employment 
Distribution impact 
Accessibility 
Energy conservation 

measures such as energy consumption and probability of fire-related injuries. Since the useful 
life of buildings (or their components) extends beyond their construction period, it is 
essential to consider the impact over a long period of time (e.g. 15-20 years) and, in doing so, 
to consider the time-related factors such as time value money, inflation, and the effects of 
ageing of buildings. 

The following is a sample of the performance measures that may be used in the code 
assessment framework. 

Technical performance measures 
Probability'of structural failure 
Probability of fire 
Probability of health hazards 
Energy consumption level 
Flexibility in use 

Economic performance measures 
Life cycle cost 
Costs and benefits 
Productivity (labour, equipment, material) 

Social performance measures 
Accessibility 
Comfort and user satisfaction 
Environmental pollution 
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2.4 Data base 

The availability of a reliable data base for testing or working with any framework is as 
important as the framework itself. For evaluation purposes information about the technical 
performance of buildings and other health and safety related requirements can be obtained 
from various sources. 

Sources of the required data. Basically, there are three situations: 

(i) Published information exists (e.g. fire-related statistics) and they only need 
restructuring or refinement. 

(ii) The information exists in different organizations, but in unorganized and unpublished 
forms. In this case, efforts will be made to investigate, collect and develop a data base. Also, as 
part of this exercise, a permanent system of data collection will be established. 

(iii) Technical information exists but is not available. In this case a bank of technical 
experts in different code-related subjects will be developed. The information will be collected 
through questionnaires or through other feasible means such as the Delphi method. 

2.5 Risk analysis ~ 
One of the main objectives of developing the Code Assessment Framework is to enable the 
decision makers in the code advisory committees to make better-informed decisions by 
providing them with additional information about the impact of building code requirements, 
especially where the assessment is subjective. The final outcome of impact analysis would not 
be certain. The uncertainty will creep into the analysis because of various assumptions made 
regarding certain parameters and insufficient or unreliable data used. For example, analysts 
or members of a technical committee may have different assumptions about the impact of an 
additional fire safety regulation in reducing the number of fire-related deaths or injuries. 
These subjective assumptions may or may not be of critical significance in the assessment of a 
particular code requirement. 

There are also uncertainties regarding the scope or quantity of things (e.g. number of 
bricks, pounds of steel, man-hours) and the unit cost of things at the time when these costs are 
actually incurred. There are also uncertainties regarding the timing of actual occurrence of 
these costs. The risk analysis will expose the significance of uncertainties associated with 
various assumptions and quantities and costs of impacts. 

The two leading approaches to uncertainty assessment are: the deterministic approach 
(e.g. sensitivity analysis) and the probabilistic approach (e.g. probability analysis). 
Sensitivity analysis, in the sense of response to variations, can be of two types: quantitative 
and qualitative. Quantitative sensitivity is defined as the numerical measure of changes in 
output to variations of input (parameters). The qualitative aspect of sensitivity analysis deals 
with model design. It refers to the capability of a model to respond to dynamic changes in the 
subject being modelled. 

The sensitivity analysis is performed by varying different values of inputs (or parameters) 
and thereby obtaining different values for corresponding outputs. In this way, upper and 
lower bounds of output can be established. 

Probability analysis relies on the use of probabilities rather than the repetition of the 
evaluation process (as is the case in sensitivity analysis). It is useful when (i) there is more than 
one possible condition or 'state of nature' that can occur; (ii) the outcome of the project may 
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differ depending on the state that occurs; and (iii) the probability or the relative frequency 
with which each possible state is expected to occur can be used to calculate the average, or 
'expected', value of possible outcomes weighted according to their frequency of occurrence. 
With the help of probability analysis, different alternatives with different states and 
probabilities can be compared to each other, or non-deterministic risk analysis techniques 
may be used. 

The risk analysis procedure can be as sophisticated as the available data bank allows. 
Some situations may lend themselves to the use of probability distributions, while others may 
be limited to simple three-point estimates of pessimistic, mean and optimistic expectations. 
Although remarkable advances are possible (and anticipated) in risk analysis of building 
industry problems, the nature of the industry probably precludes it from reaching the high 
degree of precision attained in modern high-tech industries such as space technology. 
Building industry participants are not yet able to play their respective roles in design, 
manufacture, construction, maintainance, or use, with a degree of sophistication that will 
allow a comparable degree of precision and uniformity. Hopefully this situation will rapidly 
improve. 

3 Illustrative example 

This example is a hypothetical illustration of how the assessment model might be applied in a 
practical situation. For this purpose we have chosen the general area of fire safety 
requirements. This is one of the most comprehensive and fast-growing sections of the 
building codes. Unfortunately this growth is mainly a reactive (and possibljl unreasoned) 
response to fire accidents. In general, it is not the result of well-directed research regarding 
fire safety nor is it the strategic accumulation of informative experiential statistics regarding 
fires, e.g. configuration of the building, type of construction, level of compliance with the 
code, facilities that were useful in limiting or extinguishing the fire, etc. As a consequence 
there is a general feeling that requirements have increased without proper justification and 
on an ad hoc basis. 

As an example, consider the case of the requirement for 'fire-hose cabinets' in large 
buildings. They cost hundreds of thousands of dollars to install and equip -but are they 
effective? Do occupants use them? Do they cause accidents and damage? Do fire fighters use 
them? Do they create a false sense of security? In short, are they worthwhile or are they 
wasteful? 

The problem is complex. Many issues must be considered and much data assembled. In the 
first place, true to the basic tenets of the model, the issue must be looked at in context. In this 
case, this means a review of the 'fire confinement' area of the code in which the provision of 
fire-hose cabinets is one of the requirements. How do fire-hose cabinets contribute to fire 
safety objectives? What is their marginal contribution to the cumulative impact of the 
combined requirements? Are other requirements more effective or more cost-effective? 

In this example, the Complementary Code requirements with respect to fire confinement 
are: 

Fire resistance ratings 
Fire separation ratings 
Fire spread ratings 
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Sprinklers (regularlfast response) 
Hose cabinets 
Standpipe water supplies 
Portable extinguishers 

Obviously, several carefully selected evaluation criteria are required. In our hypothetical 
example the following criteria are used: 

Probability of fire 
Probability of death per fire 
Probability of injury per fire 
Probability of damage per fire 
Probability of safe evacuation 
Average damage cost per fire 
Life-cycle cost (20 years) (owner) 
Life-cycle cost (industry) 

Obviously other criteria could be used as well, such as cost to regulatory agencies. 
One may obtain a grasp of how the framework requires the analysis to be carried out by 

examining Table 3. This table shows the type of information that would be required for the 
analysis and how it would be used to derive decision-making results. The table is a matrix of 
quantified evaluation criteria versus cumulative code requirements. It provides the 
supporting data for subsequent steps in the analysis process. If an analyst wished to obtain 
the probable cost of a fire in a particular type of building, he would multiply the probability of 
fire by the average damage cost per fire. If he wished for the total expected fire costs for this 
type of building, he would multiply the previous result by the number of buildings of this 
type. 

The information in the table is not factual but is reasonably realistic. Since there is no 
existing data bank of cost or technical information, we are unable even to speculate as to the 
total economic impact of the requirements (note the many question marks). These question 
marks dramatically demonstrate the need for development of a complete and comprehensive 
data base. Reliable decision making is directly dependent on the input of adequate 
supporting information. Unquestionably, a large amount of information must be assembled 
to carry out a complete analysis. Some of the input data required for this example are: 

Total number of buildings that are (will be) affected by a code requirement. 
Total number of reported fires in this building category. 
Number of deaths and injuries in these fires. 
Type of construction, and fire-safety features in buildings with fire accidents. 
Marginal impacts of the complementary code requirements (using simulation models 

similar to those developed by the NBS): 
increasing costs 
reducing the risk of fire/death/injury/damage. 

Table 3 shows how each additional code requirement reduces the risk of hazard in 
buildings. Note, however, that it indicates that the addition of requirement 5 (fire-hose 
cabinets) not only does not significantly decrease the risk of fire or death but it increases the 
risk of injury. An injury could result from the improper use of such a facility in a panic 
situation. Even at this stage, our hypothetical example implies that the provision of fire-hose 
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Table 3. Cumulative impact of fire confinement regulations contained in the building code. II, 

C 
Code requirements m 3 
(1) (2) (3) (6) (7) 2i 

Typical F i e  (1 ) + Fire (2) + Flame (4) (5) (5) + (6) +Tnterior 2 
evaluation resistance separation spread (3)+ (4) + Hose Standpipe design 
criteria ratings ratings ratings Sprinklers cabinets water supplies requirements $ 
Probability of dre 0.008 0.008 0.008 0.006 0.006 0.006 0.006 % 
Probability of death per 
fire 0.007 0.006 0.004 0.002 0.0018 0.001 0.0008 
Probability of injury per 
fire 0.04 0.37 0.03 0.02 0.025 0.018 0.015 
Probability of damage 
per fire 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
Probability of safe 
evacuation 0.8 0.9 0.95 0.98 0.98 0.99 0.998 

Average damage cost 
pcr fire ? ? ? ? ? ? ? 
Cost to owner (over 
20 years) ? ? ? ? ? ? ? 
Cost to industry ? ? ? ? ? ? ? 
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cabinets results in no significant increase in fire safety and that their cost is unwarranted in 
this particular case. 

The next step in the analysis would be to examine alternative combinations of 
requirements. In one of these combinations, fire-hose cabinets might prove to be cost- 
effective. The essential point is that no individual requirement should ever be considered in 
isolation. The overall cumulative impact of any combination of requirements must always be 
determined. 

The full analysis of the fire-hose cabinet requirement would require the completion of an 
impact analysis as outlined in this paper. 

4 Concluding remarks 

The paper has outlined the framework for technical and economic evaluation of the building 
codes in Canada. The proposed framework is designed to provide a practical, comprehensive 
decision-making tool that is capable of evaluating code requirements with respect to their 
goals and objectives. The framework is also capable of identifying different actors involved in 
a building project (owners, users, architectslengineers, contractors/subcontractors, govern- 
ments, etc.) and the different sectors of the industry (construction, manufacturing, real estate, 
insurance, etc.) that are affected by building codes. The ultimate success of the proposed 
framework will depend on the availability of technical and economic data. 

Acknowledgement 

The authors wish to thank Mr George Wildish, Manager of the Policy and Research Section 
of the Ontario Buildings Branch, for his valuable input in preparing this paper. 

References 

Associate Committee on the National Building Code (1986) National Building Code of Canada. 
National Research Council of Canada, Ottawa (January). 

Bonke, Jens and Pederson, Dan 0. (1983) Economic Aspects and Models for Building Codes. Danish 
Building Research Institute, Horsholm. 

Field, C.G. and Rivkin, S.R. (1975) The Building Code Burden. D.C. Heath, London, Toronto and 
Lexington, Mass. 

Lilley, William and Miller, James C. (1977) The new social regulation. The Public Interest 47, Spring, 
53-9. 

McConnaughey, John S., Jr (1978) An Economic Analysis of Building Code Impacts: a Suggested 
Approach. US Department of Commerce, National Bureau of Standards, Washington DC. 

Noam, Eli M. (1983) The interaction of building codes and housing prices. Arevea Journal 10, 4, 
394423. 

Rawie, Carol Chapman (1981) Estimating Economic Impacts of Building Codes. US Department of 
Commerce, National Bureau of Standards, Washington DC. 

Ruegg, Rosalie T. and Fuller, Sieglinde K. (1984) A Benejt-Cost Model of Residential Fire Sprinkler 
Systems. US Department of Commerce, National Bureau of Standards, Washington DC. 



Building code assessment framework 131 

Runeson, G.K. and Marosszeky, M. (1983) A framework for economically efficient building 
regulations. Architectural Science Review 26, 3/4,87-9. 

Seidel, Stephen R. (1978) Housing Costs and Government Regulations: Conffonting the Regulatory 
Maze. Centre for Urban Policy Research, New Brunswick, NJ 

Silver, Irving R. and Rao, K. Chagaralamudi (1980) The Economic Evaluation of Residential Building 
Codes: an Exploratory Study. Irving R. Silver Associates, Ottawa, Ontario, for Economic Council 
of Canada. 

Tippett, Helen and Porteous, William (1980) Cost Impact of New Zealand Standard; a Pilot Study of 
Methodology Using N Z S  4203: 1976 Clause 3.6.5. Suspended Ceilings. Prepared for Ministry of - 
Works and Development: MWD Central Laboratories Programme, Project Code 204, under 
contract with Victoria University of Wellington. 



This paper is being distributed in reprint form by the Institute for 
Research in Construction. A list of building practice and research 
publications available from the Institute may be obtained by writing to 
the Publications Section, Institute for Research in Construction. 
National Research Council of Canada, Ouawa, Ontario, K I A  0R6. 

Ce document est distribuC sous forme dc tire-;-part par 1'Institut de 
recherche en consuuction. On peut obtenir une liste des publications de 
1'Institut portant sur les techniques ou les recherches en matibre de 
bitiment cn gcrivant 21 la Section des publications, Institut de recherche 
en construction, Conseil national de recherches du Canada, Ottawa 
(Ontario), K 1 A 0R6. 


