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EXECUTIVE SUMMARY 

At the request of the Upholstered Furniture Action Council (UFAC), National Economic Research 
Associates (NERA) has reviewed the Consumer Product Safety Commission’s (CPSC) proposed 
upholstered furniture flammability standard.  NERA is a private economic consulting firm with 
substantial experience regarding the evaluation of public policies and regulations. 
 
Based on its review, NERA concludes that the CPSC’s economic analysis fails to support the 
proposed standard.  After corrections for a range of methodological and mathematical errors, 
omissions, and unsubstantiated assumptions, NERA’s economic analysis determines that the costs 
of the proposed standard substantially exceed the benefits—for a net annual loss of at least 
$286 million and perhaps as much as $767 million. 
 
The CPSC overstates benefits by claiming substantial reductions in both cigarette-ignited 
and small open flame-ignited upholstered furniture fire related fatalities without 
acknowledging that these fatalities will fall in the absence of any further regulation.  Cigarette 
ignited fire fatalities, in particular, are falling and will to continue to fall in the absence of any 
further government regulations because the of the continued decline in smoking prevalence.  
Fatalities from two of the three small open flame sources—matches and cigarette lighters—will 
also fall in part because of the continued decline in smoking.  Fatalities from lighter-ignited fires 
may also decline because of the relatively recent CPSC lighter safety regulation. 
 
The CPSC implicitly targets a risk level (fatalities per million population) well below what is 
generally considered de minimus and well below other standards implemented by the CPSC 
and other federal agencies.  The risk of death from an upholstered furniture fire is already only 
0.40 per million, equal or below many daily risks most people commonly accept.  The risk is 
projected to fall to 0.19 per million without further regulation.  The CPSC’s own cigarette lighter 
standard implies that a risk level of 0.17 to 0.26 per million is acceptable. 
 
The CPSC has also failed to document the effectiveness of the proposed standard.  Standards 
imposed in California and the United Kingdom (U.K.) do not support the effectiveness assumed by 
the CPSC.  The U.K. standard experience is not readily transferable to the U.S. and its claimed 
effectiveness is questionable.  The California standard has proven ineffective, as acknowledged by 
the CPSC staff. 
 
The CPSC understates compliance costs by relying on U.K rather than U.S. industry data 
and by ignoring fabric testing costs.  Accounting for these flaws as well as the improper 
application of profit margins, increases annual compliance costs by at least $80 million.  Estimates 
made for American Textile Manufacturers Institute (ATMI) are even higher. 
 
Finally, the CPSC fails to account for other regulations and policies that would likely be more 
effective in reducing the risk of upholstered furniture fire and other fires.  These include fire-
safe cigarette standards, more aggressive anti-smoking policies, and expanded smoke detector 
installation and maintenance promotion. 
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I.  INTRODUCTION AND SUMMARY 

 The Consumer Product Safety Commission (CPSC) was established to protect the public 

against unreasonable risk of injury from products.  Since the public constantly faces risks from 

even the most seemingly benign products and the term unreasonable is left undefined, this is a 

daunting responsibility.  Fortunately, the Commission has analytical tools at its disposal to help 

target the risks presenting the greatest danger to the public and to design efficient and effective 

regulations to eliminate or reduce these risks.  These tools include cost-benefit and risk assessment 

techniques.  While not perfect, these techniques help answer the questions—how risky is a 

product?  And is reducing the risk worth it?  These techniques recognize that zero risk is typically 

neither feasible nor desirable.  There are many everyday risks that the public accepts without 

concern from eating peanut butter, to having teeth x-rayed, to riding a bicycle.  These risks are 

accepted because the benefits from the product or activity exceed the risk presented.   Even when 

the public is concerned about a risk, there is a recognition that costs of reducing the risk may 

exceed the benefits.  For example, there is risk of being injured or killed every time someone 

travels by car or plane, but the benefits of rapid travel are almost universally thought to outweigh 

these risks.  Conceivably we could construct cars that further reduce the risk of injury or death, but 

at some point, increased costs and reduced performance would compromise public acceptance.  In 

addition, reduction of one risk can also introduce offsetting risks such as increased air pollution. 

 The Commission and other agencies charged with public safety are well acquainted with the 

techniques used to consider these tradeoffs.  The Office of Management and Budget has issued 

guidelines for their application.  There is also a rich economics and public policy literature on their 

use.  Despite these resources, however, the techniques are not always applied well or as thoroughly 

as possible.  In some cases data limitations prevent any meaningful application.  In others, time and 

resource constraints prevent a thorough analysis.  In still others there is simply a failure to conduct 

adequate research and to follow standard practice.  Unfortunately, the CPSC’s recent efforts to 

reduce the risk of fire associated with small open flame ignition of upholstered furniture represents 

an application of the techniques of cost-benefit and risk assessment that falls into this last category. 

 The CPSC is currently considering regulations intended to reduce the flammability of 

upholstered furniture.  Prompted by a petition by the National Association of State Fire Marshals 

(NASFM), the Commission initiated a review focusing on methods to reduce upholstered furniture 
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fires started by exposure to small open flames (lighters, matches, and candles) in 1994.  After 

several years of study, the CPSC staff recommended that the Commission establish a flammability 

standard.1  This performance standard would require upholstered furniture manufacturers to use 

only components that pass a test protocol developed by the CPSC.  The Commission staff envisions 

that compliance would be accomplished by fabric treatment.  According to the CPSC staff, such a 

standard would generate annual benefits of $885 million, in terms of avoided fatalities, injuries, 

and property losses.  Reduced cigarette-ignited upholstered furniture fires would account for $630 

million and reduced small open flame-ignited upholstered furniture fires would account for the 

remaining $255 million.  The staff estimated that compliance costs would be $590 million, 

resulting in net benefits of $295 million ($885 million-$590 million). 

 In order to provide constructive comments on this staff proposal, the Upholstered Furniture 

Action Council (UFAC) retained National Economic Research Associates (NERA) to study the 

potential impacts of further regulations on upholstered furniture fire rates and the benefits of 

imposing such regulations.  Based on a review of data from the National Fire Incidence Reporting 

System (NFIRS)2, CPSC staff documents, academic and government studies, and the experience in 

the U.K. and in California with other standards, we have concluded that the CPSC staff 

overestimated annual net benefits by over $500 million and that the annual costs of the proposed 

standard will exceed annual benefits by at least $286 million.  (See Figure 1.)  Thus, the standard, 

as proposed, cannot be supported on economic grounds.  This is largely because furniture fire 

related deaths are already infrequent and will become even more infrequent in the future without 

further government intervention.  Expected reductions in smoking prevalence, increased smoke 

detector penetration and other regulations such child-resistant cigarette lighters, for example will all 

serve to reduce this risk.  Many experts would consider current and expected furniture fire fatalities 

a de minimis risk—a risk that people readily accept in daily life.  Finally, we have identified 

                                                 
1 U.S. Consumer Product Safety Commission, “Regulatory Options Briefing Package on Upholstered Furniture 

Flammability,” October 28, 1997. 
2 NFIRS, established and maintained by the United States Fire Administration (USFA), is a database of fire incident 

reports collected from participating fire departments across the country though their respective state agencies.  
Currently, more than 14,000 fire departments in over 40 states provide detailed information on over 1 million fires 
per year, roughly half of all the fires that occur annually in the United States.  NFIRS figures are adjusted for an 
allocation of fires with unknown information and for an allocation of unreported fires in order to arrive at national 
estimates.  For a more detailed discussion of these adjustments and concerns regarding the national estimates, see 
subsequent text and Appendix 1. 
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alternative policies that are more likely to reduce fire risks efficiently, including “fire safe” cigarette 

requirements and more aggressive fire detector installation and maintenance programs.  Any 

additional efforts to reduce furniture fire related fatalities should carefully consider these policies 

before turning to the proposed standard. 

Figure 1 

 

A. The CPSC Staff Overstates the Benefits From the Proposed Standard 

  There are several reasons why the CPSC estimate of benefits is overstated: 

1. The Risk of Fatal Fires Is Small and Falling 

• Small open flame-ignited upholstered furniture fire fatalities already represent a 

relatively small risk (on average about 0.4 fatalities per million population since 

1990—only a slightly greater risk than being struck by lightning).  Fatalities from 

cigarette-ignited upholstered furniture fires also represent a modest risk, about 1.8 

fatalities per million population per year since 1990; thus, benefits from further 

regulation, even if effective, would be modest. 
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• Fatalities from small open flame fires have fallen in the absence of a federal 

upholstered furniture small open flame flammability standard.  Small open flame-

related fire fatalities per capita have fallen by about 4.4 percent annually since 

1983.  Similarly, the cigarette-related fire fatality rate per capita has fallen by an 

average of 6.3 percent annually over the same period. 

• Small open flame and cigarette-ignited upholstered furniture fire fatalities will 

continue to fall without further regulation because:  1) cigarette smoking 

prevalence and cigarette consumption will continue to fall; 2) the CPSC has 

recently implemented cigarette and multi-purpose lighter safety regulations that 

will reduce fires and fatalities; 3) the use of less flammable upholstery materials, 

such as leather, is increasing; 4) the share of furniture meeting the UFAC standard 

will continue to increase; and 5) smoke detector use and maintenance will 

increase. 

• The CPSC, however, assumes that the number of fatalities will remain at the 

average observed between 1990 and 1995.  We estimate that the fatality rate from 

small open flame-ignited fires could fall to as low as 0.19 fatalities per million by 

the year 2003 without any further federal regulation.  We estimate the death rate 

from cigarette-ignited fires will fall to 0.93 fatalities per million by 2003 without 

further intervention.  This rate could fall to as little as 0.19 by 2010 if the U.S. 

Department of Health and Human Services’ national target for smoking 

prevalence reduction is met, or virtually disappear if “fire-safe” cigarette standards 

are imposed. 

2. The Effectiveness of the Proposed Standard is Questionable  

• The standard will have little immediate impact on upholstered furniture fires 

because it affects new furniture while most fires are likely to involve older 

furniture in low income households. 

• The CPSC staff has not presented any evidence to clearly support the effectiveness 

rates for either small open flame or cigarette-ignited fires it has assumed will be 

achieved by the standard. 
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• Although the United Kingdom’s upholstered furniture flammability standard 

appears to have modestly reduced small open flame furniture fire fatalities, these 

results are not readily transferable to the CPSC’s proposed standard for two 

reasons.  First, the U.K. standard includes requirements not embodied in the CPSC 

proposal.  Second, furniture fire risks in the U.K. were considerably higher than 

those in U.S. when the standard was implemented—providing considerable room 

for improvement.  In any case, results from the U.K. indicate much lower 

effectiveness rates than claimed by the CPSC. 

• California’s upholstered furniture flammability standards have not reduced small 

open flame furniture fire fatalities. 

• A regulation focused solely on furniture flammability may shift the site of ignition 

rather than reduce the number of fires and fire-related fatalities because of the 

substantial role of child’s play—almost two-thirds of small open flame-ignited 

upholstered furniture fire fatalities involve child’s play. 

B. Other Public Policies Are Likely To Be More Effective 

  We also determined that other public policies are likely to yield a greater reduction 

in upholstered furniture fires and related fatalities as well as reductions in fires and related fatalities 

from other sources.  These policies include fire-safe cigarette standards, expanded efforts to install 

and maintain smoke detectors and sprinklers, improved and expanded child education, and perhaps 

expanded daycare services.  In addition, policies to further discourage smoking, such as higher 

cigarette taxes and more aggressive anti-smoking campaigns, will also serve to reduce furniture 

fires. 

C. The Economic Impacts of the Proposed Standard Could Be Substantial  

  The U.S. upholstered furniture industry is a highly competitive one typified by 

modest profit margins.  Consequently, to the extent that flammability regulation costs cannot be 

passed through to consumers, many furniture manufacturers would face financial hardship.  

Competition with other consumer durable goods, foreign competition, and competition from other 

furniture sectors could limit the ability of furniture manufacturers to pass through such costs.  If 

compliance costs are passed through to consumers, upholstered furniture, prices could rise 



  

 n/e/r/a 
Consulting Economists 

  

 

6

sufficiently to discourage purchases especially among low income households.  This would 

discourage furniture meeting the standard from reaching the highest risk households.  Consumers 

may also be faced with fewer fabric choices under the standard. 

D. Report Organization 

  The remainder of this report is organized as follows.  Chapter II provides a brief 

background on the current concerns regarding small open flame fires and upholstered furniture.  

Chapter III discusses trends in fire rates and the factors affecting fire incidence.  Chapter IV 

evaluates the likely effectiveness of the proposed standard.  Chapter V critiques the CPSC staff’s 

cost-benefit analysis and presents an alternative analysis.  Chapter VI discusses the implications of 

the proposed standard regarding risk reduction and the economic impacts of the standard.  Other 

policies that could contribute to a reduction in fires and fire-related fatalities are also discussed.  

There are also five appendices on specialized topics. 

II.  BACKGROUND 

 In 1993, the NASFM petitioned the CPSC to review the need for upholstered furniture 

flammability regulations and recommended that the CPSC adopt regulations similar to those in 

place in California.  In response, the CPSC voted to initiate a rulemaking proceeding to assess the 

need for a regulation to reduce small open flame-ignited furniture fires.3  Small open flames refer to 

lighters, matches, and candles. 

 The CPSC’s interest in pursuing this regulation was prompted by several observations.  

First, the CPSC, in its 1994 Advance Notice of Proposed Rule Making (ANPR), asserted that the 

number of open flame-ignited furniture fires and related losses had not fallen as quickly as those 

from other ignition sources (principally cigarettes) between 1980 and 1993.  The CPSC reported 

that total furniture fire fatalities had fallen by slightly over half.  Cigarette-ignited furniture fire 

fatalities fell by 59 percent while open flame-ignited furniture fire fatalities fell by 25 percent.  

                                                 
3 The CPSC also voted to defer action on cigarette-related fires subject to further research. 
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Despite this drop, CPSC staff presentations in 1997 indicated that there had been “no significant 

decline” in open flame fire losses since 1980.4 

 Second, the CPSC reported in the ANPR that the annual cost associated with “open flame-

ignited furniture fires (often identified as involving matches and lighters)” was $0.5 billion, 

including 150 fatalities, 580 injuries, and $66 million in property damage.5  The CPSC staff 

presentations, however, cited $1.0 billion in open flame fire-related costs.  No distinction was made 

between open flame and small open flame fires.  Although the share of these costs attributable to 

small open flame fires was not specified, the listed share of related fatalities, injuries, and property 

damages indicated that $0.9 billion of the costs were small open flame fire related.6 

 Third, the CPSC noted in the ANPR that the lower rate of furniture fires in California might 

be attributed, at least in part, to the state’s flammability standard that addresses small open flame 

ignition in addition to cigarette ignition.7 

 In October 1997, the CPSC staff produced a regulatory options briefing package for the 

commissioners.8  The staff recommended that the Commission promulgate a flammability standard 

subject to further review of issues related to the possible toxicity of flame retardants.  This standard 

would require upholstered furniture manufacturers to use only fabrics that pass a test protocol 

developed by the CPSC.  The Commission anticipates that fabrics treated with an approved flame 

retardant will pass the test.  The staff reported potential benefits from small open flame fire 

reductions of a similar magnitude to those listed in the ANPR and also introduced another category 

of benefits related to cigarette fire reductions.  The staff reported that the costs of the proposed 

standard would exceed the benefits of small open flame fire reductions but that the additional 

benefits from a reduction in cigarette fires would result in overall benefits that would exceed costs 

                                                 
4 U.S. Consumer Product Safety Commission, “Upholstered Furniture; Advance Notice of Proposed Rulemaking; 

Request for Comments and Information,” Federal Register, Vol. 59, No. 114, June 15, 1994, pp. 30735-30738, and 
Dale R. Ray, “Activities on Upholstered Furniture Flammability,” April 29, 1997, chart entitled “Open Flame Fire 
Losses.” 

5 U.S. CPSC, “Advance Notice of Proposed Rulemaking,” p. 30737.  
6 Ray, “Activities on Upholstered Furniture Flammability,” chart entitled “Open Flame Fire Losses.” 
7 The California standard requires polyurethane cushion to pass a small open flame test.  To pass the test, cushions are 

made with foam treated with flame-retardant chemicals or constructed with a higher density foam. 
8 U.S. CPSC, “Regulatory Options Briefing Package.” 
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by $295 million.  The staff based this conclusion on the assumption that the standard would reduce 

small open flame fires by 80 percent and cigarette fires by 50 percent.  The CPSC, following a 

closer examination of the data and independent testing, also determined that the California standard 

was not effective.9 

 UFAC, in response to the NASFM’s petition, questioned the need for a federal flammability 

standard.  UFAC contended that:  1) its construction criteria and standards for component materials 

have greatly reduced the risk of cigarette ignition; 2) most furniture manufacturers are in 

compliance with its voluntary standard; and 3) these efforts make further regulations unnecessary.10  

UFAC also questioned the NASFM’s assertion that California’s additional standards have resulted in 

fewer fires and fire-related fatalities.  Finally, UFAC has raised concerns regarding toxic emissions 

exposure from treated fabric.11 

III.  SMALL OPEN FLAME AND CIGARETTE-IGNITED UPHOLSTERED FURNITURE 
FIRE STATISTICS AND TRENDS 

A. Introduction 

  The CPSC’s interest in upholstered furniture regulation is based on several 

observations, including that the number of small open flame fire fatalities in 1994 was 150 and that 

the number of these fires and related fatalities has not fallen over time.  Although the number of 

small open flame fire fatalities fell to 80 in 1995, the CPSC has chosen to rely on a five-year 

average for the period 1991-1995 of 100 fatalities for its evaluation.12  However, a thorough review 

of NFIRS data indicates that the 1994 fatality statistic was an outlier and that small open flame-

ignited fire fatalities have in fact fallen over time, especially once adjusted for population growth.  

The risk of death from upholstered furniture fires has clearly fallen.  Moreover, the number of small 

                                                 
9 U.S. CPSC, “Regulatory Options Briefing Package,” pp. 51-52, 60, and 561-562. 
10 For statistics regarding voluntary compliance, see Heiden & Associates, “Report on Survey of UFAC Members, 

Compliance With Upholstered Furniture Cigarette Ignition Flammability Study,” September 15, 1994, p. 9. 
11 UFAC testimony before the National Academy of Sciences Committee on Toxicology Subcommittee on Flame-

Retardant Chemicals, July 29, 1999, and UFAC, “Comments Supplementing the Testimony Presented at the July 29, 
1999 Public Hearing,” September 16, 1999. 

12 The CPSC, in its most recent statistical report, “1997 Residential Fire Loss Estimates,” has altered these figures by 
eliminating arson fires and changing the method for allocating fire fatalities from unknown origin. 
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open flame fires and related fatalities will continue to fall over time without further regulation as 

smoking prevalence falls, the recent CPSC cigarette lighter safety regulations take effect, and the 

existing furniture stock turns over.  Lighter safety is likely to play a major role because children are 

involved in a large fraction of the reported fatal fires.  The increased use of smoke detectors is also 

likely to play a role in this trend because the substantial majority of fatalities occurred where no 

operating detector was present.  The trend towards less-flammable upholstery materials, such as 

leather, will also serve to reduce fire risk.  Finally, given the UFAC standard’s apparent 

effectiveness, fewer fatalities should occur as a greater share of the furniture stock meets the 

standard. 

  The CPSC staff justifies the need for the flammability standard primarily on the 

expected reduction in cigarette-ignited fire fatalities, noting the large number of these fatalities 

relative to those from small open flame fires.  The staff, however, fails to account for the 

substantial decline in cigarette fire fatalities.  The number of fatalities fell from 1,085 in 1980 to 

354 in 1998.  This decline is even more impressive when population growth is accounted for.  

Furthermore, this decline is likely to continue as smoking prevalence continues to fall. 

B. The Number of Small Open Flame Fire-Related Fatalities Is Small and 
Variable 

  A CPSC official in a 1997 presentation estimated that there were 150 fatalities in 

1994 related to small open flame-ignited furniture fires.13  A close examination of the NFIRS data 

from which this figure is drawn, however, indicates that 1994 was an exceptional year and 

demonstrates that the NFIRS data must be used cautiously.14  As explained below, the NFIRS 

estimates are highly uncertain because they require two substantial adjustments.  These 

adjustments, rather than actual reported incidents, represent a large share of the final estimate.  For 

example, they account for about 70 percent of the total number of fatalities estimated in 1994.  

Furthermore, at the time CPSC staff conducted their analysis, they relied on estimates that included 

                                                 
13 Ray, “Activities on Upholstered Furniture Flammability.” 
14 In 1997, the U.S. General Accounting Office raised concerns regarding the CPSC’s reliance on inadequate data to 

establish safety risks.  See GAO, “Consumer Product Safety Commission: Better Data Needed to Help Identify and 
Analyze Potential Hazards,” September 1997. 
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arson fires—a category unlikely to be affected by improved safety standards.15  The CPSC also 

rounded the 1994 NFIRS estimate of each small open flame ignition category to reach the estimate 

of 150 fatalities.  In addition, the 1994 estimate is an outlier—double the estimates of the two 

preceding years and almost double the estimate of the following year.  This is mainly the result of 

one tragic fire that caused multiple fatalities.  Moreover, this fire was apparently misreported as a 

furniture fire—bed coverings, not furniture, was the material first ignited. 

The number of small open flame fire fatalities is small and subject to large year-to-

year variation, primarily because of the way in which they are estimated and the small numbers 

actually reported.  The method of calculating national estimates can also exaggerate the effect of 

reporting errors.  Table 1 summarizes the various adjustments made to the number of fatalities 

actually reported to NFIRS to arrive at national estimates.  The problems with the adjustments are 

illustrated below by reference to the 1994 estimate of 160 small open flame fire fatalities.16  The 

problems illustrated also hold for cigarette fire fatalities because similar adjustment factors are 

used, although the larger number of reported events reduces the volatility problem. 

  While national estimates based on NFIRS identify 160 small open flame-ignited 

upholstered furniture fire fatalities in 1994, this figure includes 43 actual reported fatalities, of 

which three are arson fire fatalities.17  In fact, on average, actual reported fatalities only account for 

about 20 percent of the total national estimate.  The remainder, such as the 117 fatalities (160 - 43) 

in 1994, are estimates based on two mathematical adjustments designed to overcome NFIRS 

limitations related to participation rates and missing data, and a rounding adjustment.  These 

adjustments are described in detail below. 

 
 
 
 
 
 
 
 

                                                 
15 The CPSC has eliminated arson fires in its most recent statistical report. 
16 The figures here reflect CPSC’s recent adjustments for unknowns (but not for arson).  These are not the numbers 

used in the development of the proposed standard.  A comparison to the figures from the old allocation method is 
presented in Appendix 3. 

17 Note that the CPSC determined that there were 150 such fatalities in 1994 in their 1997 report.  Subsequent changes 
to the allocation of fire deaths of unknown origin causes by the CPSC increased this figure to 160.  This change 
serves to demonstrate how uncertain the NFIRS data is. 
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Table 1 

 

1. Adjustment for Participation 

  Since not all states participate in NFIRS and not all fire departments in participating 

states report statistics, an extrapolation is necessary to adjust NFIRS totals to a national total.  This 

extrapolation is based on an annual survey conducted by the National Fire Protection Association 

(NFPA), which provides a less detailed but more accurate account of the overall U.S. fire 

experience.  More specifically, the extrapolation factor is the ratio of the number of residential 

structure fire fatalities reported by the NFPA divided by the number reported by NFIRS.  Using this 

factor raises the number of small open flame-ignited upholstered furniture fire fatalities in 1994 by 

42 to a national estimate of 85.  This large adjustment reflects the fact that NFIRS, on average, only 

accounts for around 40 percent of the residential structure fire fatalities reported to NFPA.  As 

The CPSC's Estimates of Small Open Flame-Ignited Upholstered Furniture Fire
Fatalities Are Based on Small Numbers of Actual Reported Fatalities

and Include Arson-Related Fires

Year

Number of Deaths, 
Actual Number 

Reported in NFIRS

Additional Deaths 
from Extrapolation 

Factor

Number of Deaths, 
with Extrapolation 
Based on NFPA 

Survey

Additional Deaths 
from Allocation of 

Unknowns

Number of Deaths, 
with Extrapolation 
and Allocation of 

Unknowns

Additional Deaths 
from CPSC 
Rounding

Number of Deaths, 
CPSC National 

Estimate
[1] [2] [3] [4] [5] [6] [7] [8]

[2] + [3] [4] + [5] [6] + [7]

1980 26 89 115 81 196 4 200
1981 12 40 52 30 82 -2 80
1982 18 40 58 49 107 3 110
1983 26 50 76 112 188 2 190
1984 31 40 71 43 114 -4 110
1985 27 45 72 36 108 -8 100
1986 30 41 71 65 136 -6 130
1987 35 51 86 63 149 1 150
1988 30 50 80 57 137 3 140
1989 24 34 58 55 113 -3 110
1990 25 31 56 57 113 -3 110
1991 31 32 63 76 139 1 140
1992 21 25 46 37 83 -3 80
1993 19 25 44 50 94 -14 80
1994* 43 42 85 81 166 -6 160
1995 18 28 46 44 90 10 100
1996 14 24 38 37 74 6 80
1997 10 19 29 57 87 3 90
1998 27 44 71 59 131 -1 130

Average
1980-1998 25 40 64 57 121 -1 121
1983-1998 26 36 62 58 120 -1 119
1994-1998 22 32 54 56 109 3 112

Notes:
Figures may not add due to rounding.  Figures include fires with "incendiary" or "suspicious" ignition factors (i.e., arson-related fires).
* 1994 figures include losses from the Maryland candle fire, which was mistakenly classified as an upholstered furniture fire.  Excluding the Maryland fire would lower the
          CPSC national estimate (Column [8]) to 130.
[2]:  Fatalities reported by fire departments participating in the NFIRS program.
[3]:  The extrapolation factor to adjust for underreporting is the ratio of residential structure fires reported by the annual NFPA national fire experience survey to those reported in NFIRS.
[5]:  The allocation of unknows adjusts for those fires with "form of material first ignited" unknown and upholstered furniture fires with "form of heat of ignition" unknown.
[7]:  In the CPSC Residential Fire Loss Estimates, fatalities are rounded to the nearest ten.  We assume that upholstered furniture fires ignited by candles, lighters, and matches
          are rounded separately and then added together.

Sources:
1980-1998 NFIRS data, 1980-1998 NFPA national fire experience surveys.
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discussed in Appendix 1, although this adjustment is straightforward and well accepted, it may lead 

to biased estimates, especially when applied to fire categories with few fatalities. 

2. Adjustment for Fires of Unknown Origin 

  The origin of fires is frequently either unknown or not reported to NFIRS.18  In 

calculating national estimates, the CPSC chooses to allocate these unknown fires and fatalities 

proportionally across its origin categories.  In the case of small open flame-ignited upholstered 

furniture fires, 81 fatalities of unknown cause are allocated to the small open flame category in 

1994, bringing the total number to 166.  This allocation assumes that the proportion of different 

types of fires of unknown origin is equal to the proportion of fire types across fires of known origin.  

While there is no available evidence that this allocation is biased, it is quite possible that some fire 

origins are harder to determine than others.  If this is the case, then the allocation of unknowns will 

overstate some fire types and understate others.  On average, about 50 percent of the national 

estimate of small open flame-ignited upholstered furniture fire fatalities results from an allocation 

of fires with unknown origin.  Given the uncertainty and the magnitude of the adjustment, it may be 

prudent to rely on estimates excluding this allocation when making public policy evaluations.  (See 

Appendix 1.) 

3. Rounding Convention 

  The CPSC also chooses to round the NFIRS estimates to the nearest ten at the 

ignition source level.  Rounding at this level, for example, subtracts six fatalities from the 1994 

estimate, and adds ten to the 1995 estimate.  Rounding of this sort makes it difficult to observe any 

meaningful trends in the data.  Unless otherwise noted, all fire fatality statistics presented in the 

remainder of this report exclude this unnecessary rounding convention. 

                                                 
18 Under the widely-used classification system of the National Fire Protection Association (NFPA) the origin of a fire 

refers to the form of material first ignited (e.g., upholstered furniture) and the form of heat of ignition (e.g., 
cigarettes).  See NFPA 921, Guide for Fire and Explosive Investigations (1995). 
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4. Accounting for Arson 

  The NFIRS data relied on by the CPSC to develop its proposed standard include 

fires and fatalities that involve arson or suspicious circumstances.  Since these have or are likely to 

have been deliberately set, they are unlikely to be responsive to changes in furniture construction 

and should be excluded to determine the number of accidental fires and fatalities.  The GAO raised 

the same concern in its review of the CPSC’s procedures.19 In 1994, for example, three of the 43 

reported small open flame-ignited upholstered furniture fire fatalities were arson-caused.  Thus, the 

national estimate of non-arson small open flame fire fatalities in 1994 is 154 because the three 

reported arson-caused fire fatalities result in 12 arson-caused fatalities after the national adjustment 

factor and the allocation of unknowns.  Unless otherwise noted, all fire death and injury statistics 

presented in the remainder of this report exclude arson fires.20 

5. Small Number Volatility 

  The number of small open flame-related fire fatalities, excluding arson-related 

fatalities, is considerably lower in 1995 through 1997 than in 1994.  Reported fatalities were 17 in 

1995, 11 in 1996, 8 in 1997, and 20 in 1998.  As shown in Table 2, even making the NFPA 

adjustment and including the allocation of fires of unknown origin, the total number of non-arson 

small open flame-related fire fatalities is 85 in 1995, 59 in 1996, 69 in 1997, and 113 in 1998.  In 

fact, the number of fatalities has been modest throughout the period 1983-1998, with an average of 

110 annual fatalities.21  The average over the past five years is 96.  However, there has been 

considerable variation over time.  This variation may be explained by the nature of fire accidents, 

the small number of fatalities, and the amplifying effect of the adjustment just discussed.  It only 

takes one fire with multiple fatalities to create a notable change in the level of reported fatalities.  

For example, 1994 saw by far the worst small open flame-ignited upholstered furniture fire 

reported in NFIRS over the entire 16-year period, with nine fatalities in Maryland resulting from 

what was reported as a candle-ignited upholstered furniture fire.  Not only was the fire an outlier, 

                                                 
19 General Accounting Office, 1997. 
20 The CPSC has apparently now recognized this problem.  Its most recent statistical report excludes arson, but this 

correction was not made at the time the standard was proposed. 
21 NFIRS covers the period 1980 through 1998, but we generally calculate statistics based on the period 1983 through 

1998.  NFIRS switched to its most recent reporting system in 1983. 
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but it was not even an upholstered furniture fire.22  Excluding this tragedy, the total number of 

small open flame fire fatalities in 1994 would have been estimated at 123 rather than 154.  The nine 

reported fatalities account for a total of 31 fatalities because of the national adjustment for 

incomplete reporting and the allocation of unknowns.  This volatility problem makes it difficult to 

observe specific trends, explain the causes, or propose remedies to upholstered furniture fire-related 

fatalities.  As this example illustrates, the reported fires are very sensitive to reporting errors.  

Unfortunately, data on fires is subject to error and the Maryland case may not be an isolated 

incident.23  Establishing causation in the aftermath of a fire is a task of recognized difficulty. 

C. Fire Trends and Ignition Sources 

  Table 2 breaks down the national estimates of non-arson small open flame-ignited 

upholstered furniture fires, injuries, and fatalities by source of ignition.  As shown, there have been 

steady declines in the number of upholstered furniture fires ignited by cigarettes and matches.  The 

number of cigarette-ignited fires has fallen from 14,460 in 1983 to 5,388 in 1998.  The number of 

match-ignited fires has fallen from 1,756 to 727 over the same period.  Cigarette lighter and candle-

ignited fire trends are not so clear.  During the last five years, however, the number of cigarette 

lighter-ignited fires has fallen from 1,087 in 1994 to 715 in 1998.  The number of candle-ignited 

fires has increased from 563 to 918 over the same period. 

  The rather substantial decline in cigarette and match-ignited fires is accompanied by 

declines in related injuries and deaths.  The number of cigarette-ignited upholstered furniture fire 

fatalities fell from 833 in 1983 to 354 in 1998.  Match-ignited fire fatalities fell from 101 to 35 

                                                 
22 An examination of the Baltimore City Fire Department record revealed that this fire was incorrectly listed in NFIRS.  

The fire started as a result of a candle coming in contact with bed coverings on the mattress of a sofa bed.  According 
to the NFIRS Handbook, the first item ignited should be listed as the material ignited (bed coverings).  Thus, not only 
was this event an outlier in terms of fatalities, but it was also improperly coded in the NFIRS database. 

23 A review of CPSC’s in-depth investigations (IDIs) by UFAC identified a number of misclassified fires with respect to 
item first ignited.  According to UFAC, CPSC misclassified IDIs by first item ignited including Case No. 
781021P0007 (curtains); 780519DAL0118; 780601NYC0102 (plastic Xmas ornament); 790119BEP0006 (carpet); 
881020CEN0116 (clothes and bed coverings); 890207HCC2075 (papers); 940103HWE5002 (package of diapers in 
motel); 951213HNE5028 (newspaper); and 961114HCC5048 (pillow).  UFAC also determined that CPSC staff 
misclassified fire incidents by ignition source including decidedly large open flame sources such as space heaters, 
firework “sparklers” placed between cushions, and a nautical flare gun fired into a sofa.  See Case No. 
780519DAL0118 (space heater); 960605HWE5003 (natural gas heater); 950801HCC4096 (flare gun); 
960321HCC6094 (fireworks); and 960110CNE5038 (8-10 inch “shooting flame” from a candle). 
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during the same period.  Lighter-ignited upholstered furniture fire fatalities have declined from 72 

to 48 during this period.  This may, in part, be explained by the imposition of the CPSC cigarette 

lighter standard implemented in 1994.  Candle fatalities have increased of late, averaging 19 per 

year from 1994 to 1998 as opposed to 13 per year from 1983 to 1993.24  This is not surprising given 

the recent rise in candle popularity.  According to the National Candle Association, “Since the early 

1990s, the industry has averaged a growth rate of 10-15 percent annually.  In recent years, this 

growth has doubled.”25  This increase, together with the small number volatility discussed above, 

masks the substantial reductions in upholstered furniture fires and fatalities achieved with respect 

to cigarette lighters and matches. 

  The total number of small open flame furniture fire-related fatalities has remained 

low throughout the period.  The average over the entire period is 110.  The average since 1994 is 

96.  In addition, many states have repeatedly reported zero small open flame-related fire fatalities.  

As shown by Figure 2, all 45 states participating in NFIRS have reported at least one year without 

such a fatality between 1994 and 1998.  Eleven states have reported no such fatalities over this 

entire period. 

  Table 3 presents this breakdown in percentage terms.  Match ignition accounts for 

49 percent of total fatalities over the period 1983 through 1998.  Lighters account for 36 percent.  

Candles account for the remaining 15 percent.  The match ignition share has declined to 35 percent 

over the last five years, while the candle ignition share has increased to 26 percent.  The lighter 

ignition share has remained roughly the same. 

                                                 
24 The 1994-1998 average excludes the one devastating fire in Maryland in 1994, which we noted before was 

mistakenly classified as an upholstered furniture fire.  Including that fire increases the 1994-1998 average to 25. 
25 National Candle Association Website, www.candles.org. 
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Table 2 

 

Upholstered Furniture Fires and Related Losses, by Source of Ignition
(Excluding Arson-Related Fires)

Year Cigarette Candles Matches Lighters Total Small Open Flames
Fires Injuries Deaths Fires Injuries Deaths Fires Injuries Deaths Fires Injuries Deaths Fires Injuries Deaths

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16]
[5]+[8]+[11] [6]+[9]+[12] [7]+[10]+[13]

1980 23,662 2,085 1,085 493 36 8 2,631 260 83 1,216 213 60 4,339 510 151
1981 21,948 1,955 1,171 522 74 55 2,445 222 27 923 136 0 3,891 432 82
1982 17,230 1,754 979 408 37 6 1,876 176 40 929 177 48 3,213 389 94
1983 14,460 1,808 833 443 65 7 1,756 144 101 950 209 72 3,149 418 180
1984 14,192 1,468 815 430 35 37 1,823 244 55 999 162 15 3,253 442 107
1985 12,967 1,448 735 510 73 4 1,732 143 66 1,011 166 24 3,254 382 94
1986 12,542 1,335 802 495 65 14 1,722 236 94 964 169 23 3,182 469 130
1987 11,553 1,398 721 476 70 13 1,572 211 68 1,121 145 60 3,169 426 140
1988 11,038 1,417 780 470 39 5 1,524 186 82 1,046 180 41 3,040 404 128
1989 9,577 1,180 635 518 52 9 1,351 189 52 927 195 47 2,795 436 108
1990 8,660 1,218 580 360 78 5 1,212 218 72 793 155 23 2,364 450 100
1991 8,374 1,126 471 391 47 9 1,074 175 40 886 258 85 2,351 481 135
1992 7,215 881 490 415 32 24 1,293 152 24 1,106 268 32 2,814 452 79
1993 6,941 1,046 410 385 58 15 1,047 155 40 1,036 224 30 2,468 437 84

1994* 6,480 989 422 563 89 54 1,037 151 39 1,087 226 62 2,687 467 154
1995 6,381 874 503 567 82 0 936 154 50 970 214 35 2,474 451 85
1996 5,982 947 471 595 96 27 891 102 27 750 190 5 2,235 388 59
1997 5,435 776 440 759 138 17 768 142 17 814 213 35 2,342 494 69
1998 5,388 793 354 918 160 29 727 160 35 715 100 48 2,360 421 113

Average  
1980-1998 11,054 1,289 668 512 70 18 1,443 180 53 960 190 39 2,915 439 110
1983-1998 9,199 1,169 591 519 74 17 1,279 173 54 949 192 40 2,746 439 110
1994-1998 5,933 876 438 681 113 25 872 142 34 867 189 37 2,420 444 96

Notes:  
Figures may not be additive because of rounding.  Figures do not include fires with "incendiary" or "suspicious" ignition factors (i.e., arson-related fires.)
* 1994 "Candles" and "Total Small Open Flames" figures include losses from the Maryland candle fire, which was mistakenly classified as an upholstered furniture fire.
          Excluding the Maryland fire would lower the total number of deaths from small open flames to 123 in 1994.
All figures are extrapolations using the total number of residential structure fire deaths, as reported in the annual NFPA national fire loss surveys, divided by the
          total number of residential structure fire deaths, as reported in the annual NFIRS databases.  Then they are adjusted with an allocation of unknowns.

Sources:
1980-1998 NFIRS data, 1980-1998 NFPA national fire experience surveys.
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Figure 2 
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furniture fire deaths all five years
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furniture fire deaths all five years

Did not participate in NFIRS, 1994-1998
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Table 3 

 

Small Open Flame-Ignited Upholstered Furniture Fires,              
by Source of Ignition

(as Percent of Total)

Year Fires Injuries Fatalities
Candles Matches Lighters Candles Matches Lighters Candles Matches Lighters

[1] [2] [3] [4] [5] [6] [7] [8] [9] [10]

1980 11 61 28 7 51 42 5 55 40
1981 13 63 24 17 51 31 67 33 0
1982 13 58 29 9 45 45 6 43 51
1983 14 56 30 15 35 50 4 56 40
1984 13 56 31 8 55 37 34 52 14
1985 16 53 31 19 37 44 4 70 26
1986 16 54 30 14 50 36 10 72 17
1987 15 50 35 16 50 34 9 48 42
1988 15 50 34 10 46 44 4 64 32
1989 19 48 33 12 43 45 9 48 43
1990 15 51 34 17 48 34 5 73 23
1991 17 46 38 10 36 54 7 30 63
1992 15 46 39 7 34 59 30 30 40
1993 16 42 42 13 35 51 18 47 35

1994* 21 39 40 19 32 48 35 25 40
1995 23 38 39 18 34 48 0 59 41
1996 27 40 34 25 26 49 45 45 9
1997 32 33 35 28 29 43 25 25 50
1998 39 31 30 38 38 24 26 31 43

Weighted Average
1980-1998 18 50 33 16 41 43 16 48 36
1983-1998 19 47 35 17 39 44 15 49 36
1994-1998 28 36 36 25 32 43 26 35 39

Notes:
Figures do not include fires with "incendiary" or "suspicious" ignition factors (i.e., arson-related fires.)
* 1994 "Candles" figures include losses from the Maryland candle fire, which was mistakenly classified as an 
          upholstered furniture fire.

Sources:
1980-1998 NFIRS data, 1980-1998 NFPA national fire experience surveys.
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D. Recent Trends in Small Open Flame Fire Fatality Risk 

  The CPSC, in reviewing fatality statistics from upholstered furniture-related fires, 

has observed that while cigarette-ignited fire fatalities have fallen steadily, open flame-ignited fire 

fatalities have not.  This comparison, however, is misleading.  As noted above, CPSC apparently 

has compared cigarette fire-related fatalities to all open flame fire fatalities, not small open flame 

fire fatalities.  In addition, CPSC has failed to recognize that an important measurement is the risk 

of fatality, that is, the number of fatalities per capita, rather than the total number of fatalities.  This 

is a fundamental measurement in risk assessment.  Without this measure, it is not possible to 

prioritize which risks the CPSC should address, if at all—a problem noted by the GAO.26  Risks 

below one per million population are below many everyday and essentially unavoidable risks.  

Consequently, many risk experts consider risks at this level de minimus.27 

  Since the U.S. population grew by 19 percent or about 43 million between 1980 and 

1998—the period considered by the CPSC—a per capita measure of risk is critical.  Ignoring 

population growth of this magnitude is misleading.  Absent any reductions in the risk of 

upholstered furniture fire, the growth in population and the furniture that accompanies them would 

have lead to an increase in the number of fatal fires.  Thus, the fact that the absolute number of fatal 

fires remained small and relatively constant in the face of population growth demonstrates that 

upholstered furniture has become more fire-safe.  Once population growth is accounted for, it is 

clear that the risk of death from an upholstered furniture fire has declined substantially. 

  In fact, small open flame-ignited fire fatalities have fallen at similar rates to 

cigarette-ignited fire fatalities.  As shown in Figure 3 and Table 4, cigarette-ignited fire fatalities 

have fallen from 4.77 fatalities per million population in 1980 to 1.64 fatalities per million 

population in 1997 and 1.31 in 1998.  At the same time, the reported small open flame fatality rate 

was 0.67 per million population in 1980, 0.26 per million population in 1997 and 0.42 in 1998.  

Thus, given current risk levels and recent trends, it seems unlikely that upholstered furniture fire 

risk should be given special attention by the CPSC.  This issue is addressed further in Section VI. 

                                                 
26 Government Accounting Office, 1997. 
27 John J. Cohrssen and Vincent T. Cavello, Risk Analysis: A Guide to Principles and Methods, Council on 

Environmental Quality, Executive Office of the President, 1989,  NTIS PB89-137772. 
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Table 4 

 

 Fatalities from Upholstered Furniture Fires Ignited by Cigarettes and Small 
Open Flames

(Excluding Arson-Related Fires)

US Population Fatalities from Cigarette Fatalities from Small Open Flame
Year (in millions) Ignited Furniture Fires Ignited Furniture Fires

(per million pop.) (per million pop.)
[1] [2] [3] [4] [5] [6]

[3] / [2] [5] / [2]

1980 227.2 1,085 4.77 151 0.66
1981 229.5 1,171 5.11 82 0.36
1982 231.7 979 4.23 94 0.40
1983 233.8 833 3.56 180 0.77
1984 235.8 815 3.46 107 0.45
1985 237.9 735 3.09 94 0.39
1986 240.1 802 3.34 130 0.54
1987 242.3 721 2.98 140 0.58
1988 244.5 780 3.19 128 0.52
1989 246.8 635 2.57 108 0.44
1990 249.5 580 2.33 100 0.40
1991 252.2 471 1.87 135 0.53
1992 255.0 490 1.92 79 0.31
1993 257.8 410 1.59 84 0.33
1994* 260.3 422 1.62 154 0.59
1995 262.8 503 1.91 85 0.32
1996 265.2 471 1.77 59 0.22
1997 267.8 440 1.64 69 0.26
1998 270.2 354 1.31 113 0.42

Notes:
* 1994 "Small Open Flame" figures include losses from the Maryland candle fire, which was mistakenly classified as an 
          upholstered furniture fire.  Excluding the Maryland fire would reduce the number of fatalities from small open flame
          furniture fires in 1994 to 123 and fatalities per million to 0.47. 
[3],[4]:  From Table 2.  Figures include an extrapolation based on the NFPA national fire experience surveys and an allocation of
          unknowns.  Figures do not include fires with "incendiary" or "suspicious" ignition factors (i.e., arson-related fires.)

Sources:
[2]:  US Bureau of the Census, Current Population Reports , Series P-25, Nos. 
        311, 917, 1095, and Census National Population Estimates web page, released Apr. 11, 2000.  
[3],[4]:  1980-1998 NFIRS data, 1980-1998 NFPA national fire experience surveys.
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Figure 3 

 

E. Factors Affecting Upholstered Furniture Fire Fatalities 

  Our review of the NFIRS data, along with Census data and data from the Center for 

Disease Control (CDC), revealed several factors which appear to affect the number of upholstered 

furniture fire fatalities.  These factors include the UFAC guidelines, smoking prevalence, child’s 

play, smoke detectors, and certain demographic characteristics.  These factors are discussed below. 

1. The Impact of the UFAC Guidelines 

  The UFAC guidelines were introduced in 1980.  The impact of the guidelines has 

grown over time for several reasons.  Industry compliance has increased over time, and now 

exceeds 90 percent.  The effectiveness of the guidelines improved as well.  As reported by CPSC, 
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cigarette ignition resistance rates have grown from 78 percent in 1980 to 92 percent in 1997.28  The 

NFIRS data appear to show the increasing impact of the UFAC guidelines over time.  Cigarette-

ignited furniture fire fatalities have fallen significantly faster since the early 1980’s than other 

cigarette-ignited fire fatalities.  (See Figure 4.)  Cigarette-ignited upholstered furniture fire-related 

fatalities have fallen at an average annual rate of 4.2 percent compared to 2.9 percent non-furniture 

cigarette-ignited fires.29  In addition, the fatality rate for small open flame-ignited furniture fires has 

fallen substantially faster than the non-furniture fire fatality rate over the same period.  (See Figure 

5.)  This suggests that the UFAC program (which includes labeling and public education 

components) might be reducing small open flame fire fatalities as well. 

Figure 4 

                                                 
28 U.S. CPSC,  “Regulatory Options Briefing Package,” p. 65. 
29 Average annual rates are calculated by dividing the slope of the trendline by the intercept. 
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Figure 5 

 

2. Smoking Prevalence and Small Open Flame Furniture Fire Fatalities 

  Cigarette and small open flame-ignited upholstered furniture fire fatality rates 

appear to be closely related to smoking prevalence and cigarette consumption.  This is not 

surprising since, in addition to cigarette ignition, two of the three small open flame ignition 

sources—matches and lighters—are related to smoking.  A statistical technique referred to as 

regression analysis was applied to quantify the relationship between smoking prevalence and 

upholstered furniture fire fatality rates.  Smoking prevalence, measured in terms of the share of 

adults who smoke, was found highly correlated to cigarette-ignited upholstered furniture fire 

fatalities.30  A similar relationship was quantified regarding cigarette consumption (measured in 

cigarette tobacco consumption per capita) and upholstered furniture fire fatality rates. 

                                                 
30 Adults are all persons 18 years of age or older.  
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  As shown in Table 5, the R2 (adjusted), or coefficient of determination, calculated 

from the regression with respect to smoking prevalence was 0.81—a high value—indicating that 

smoking prevalence can be used to predict the number of cigarette fire fatalities.31  The regression 

also suggests that a 1 percent decline in smoking prevalence will result in a 3.1 percent decline in 

cigarette-related fire fatality rates.  An even stronger relationship is suggested between cigarette 

consumption and cigarette-related fire fatality rates.  As shown in Table 5, the R2  (adjusted) is 

0.95.  This regression indicates that a 1 percent decrease in cigarette consumption will result in a 

2.3 percent decline in cigarette-related fire fatalities. 

  There is not as strong a statistical relationship between smoking prevalence or 

cigarette consumption and match-ignited upholstered furniture fire fatality rates, although the 

relationship is statistically significant.  The R2 (adjusted) was 0.38 with respect to smoking 

prevalence.  (See Table 6.)  Thus, about 38 percent of the variation in match-ignited fatality rates 

can be explained by smoking prevalence.  Cigarette consumption exhibits a closer relationship, 

explaining about 65 percent of the variation in match-ignited fatalities.  There is a strong statistical 

relationship between match-ignited upholstered furniture fires and smoking prevalence.  There is a 

weaker relationship between match-ignited fires and fire fatalities.  Match fires have fallen 

dramatically since 1983, from 1,756 to 727 in 1998, while match-ignited fire fatalities have 

averaged 54 per year with a low of 17 and a high of 101.  This suggests that factors that make those 

fires deadly have not been eliminated.  As discussed below, lack of smoke detectors and 

unsupervised child’s play may be among such factors. 

                                                 
31 The R2 indicates the degree to which the independent variable (smoking prevalence) explains the dependent variable 

(cigarette-ignited upholstered furniture fire fatalities).  An R2 of 0.95, for example, indicates the 95 percent of the 
variation observed in the dependent variable is explained by the equation.  Note that while a high R2 indicates that the 
equation is a good fit (that is, it demonstrates a statistically significant relationship), it does not necessarily prove 
causality.  There is, however, little doubt that more cigarette smokers increases the probability of cigarette-ignited 
fires.  Also note that the relationship found here between smoking and fires may also reflect the impact of other time-
dependent factors such as increased smoke detector penetration and increased use of UFAC furniture.  We could not 
control for these factors since annual data is not available. 
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Table 5 

 

Regression Analyses of the Fatality Rate from
Non-Arson Cigarette-Ignited Upholstered Furniture Fires

Fatalities per Million Pop. Fatalities per Million Pop.
as a function of as a function of

Smoking Prevalence Cigarette Consumption
1983-1995 1983-1998

[1] [2]

Multiple R 0.91 0.97
R2 0.83 0.95
R2 (Adjusted) 0.81 0.95
Standard Error 0.13 0.08
Observations 13 16

Intercept
     Coefficient -9.35 -49.25
     Standard Error 1.41 3.09
     t Stat -6.65 -15.92
X Variable
     Coefficient 3.09 2.33
     Standard Error 0.42 0.14
     t Stat 7.30 16.19

Note:
The X Variable is the independent variable, representing either smoking
          prevalence (Column [1]) or cigarette consumption per million (Column [2]).
All variables are expressed as natural logs.
Sources:
[1]:  1983-1995 NFIRS data, 1983-1995 NFPA national fire experience surveys,
          1983-1995 CDC smoking prevalence rates.
[2]:  1983-1998 NFIRS data, 1983-1998 NFPA national fire experience surveys,
          1983-1998 American Lung Association cigarette consumption data.
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Table 6 

 

  Somewhat surprisingly, there is not a strong statistical relationship between smoking 

prevalence and lighter-ignited fire fatality rates.  (See Table 7.)  The same is true for cigarette 

consumption.  There is, however, a statistical relationship between smoking prevalence and lighter-

ignited fire rates.  Again, this may be related to the fact that child’s play is an important element in 

lighter-ignited fire fatalities.  Unsupervised children’s access to cigarette lighters may not be 

closely linked to smoking prevalence or consumption, but rather to other demographic factors such 

as household size, number of adults in the home, etc. 

Regression Analyses of the Fatality Rate from
Non-Arson Match-Ignited Upholstered Furniture Fires

Fatalities per Million Pop. Fatalities per Million Pop.
as a function of as a function of

Smoking Prevalence Cigarette Consumption
1983-1995 1983-1998

[1] [2]

Multiple R 0.66 0.82
R2 0.43 0.67
R2 (Adjusted) 0.38 0.65
Standard Error 0.34 0.32
Observations 13 16

Intercept
     Coefficient -12.37 -70.99
     Standard Error 3.75 12.89
     t Stat -3.30 -5.51
X Variable
     Coefficient 3.28 3.23
     Standard Error 1.13 0.60
     t Stat 2.90 5.38

Note:
The X Variable is the independent variable, representing either smoking
          prevalence (Column [1]) or cigarette consumption per million (Column [2]).
All variables are expressed as natural logs.
Sources:
[1]:  1983-1995 NFIRS data, 1983-1995 NFPA national fire experience surveys,
          1983-1995 CDC smoking prevalence rates.
[2]:  1983-1998 NFIRS data, 1983-1998 NFPA national fire experience surveys,
          1983-1998 American Lung Association cigarette consumption data.



  

 n/e/r/a 
Consulting Economists 

  

 

27

 

Table 7 

 

3. Household Characteristics and Small Open Flame Fire Fatalities 

  The NFIRS data provide some relevant information regarding the households where 

upholstered furniture fire fatalities occur.  The data reveal that child’s play (presumably 

unsupervised) is often involved and that smoke detectors often are either absent or not working.  

Although NFIRS does not provide demographics data on the households, it does provide zip codes 

of fire victims, which enable us to use Census data to make some inferences regarding the affected 

households (income, size, education, etc.).  We find, for example, that these households are likely 

Regression Analyses of the Fatality Rate from
Non-Arson Lighter-Ignited Upholstered Furniture Fires

Fatalities per Million Pop. Fatalities per Million Pop.
as a function of as a function of

Smoking Prevalence Cigarette Consumption
1983-1995 1983-1998

[1] [2]

Multiple R 0.09 0.11
R2 0.01 0.01
R2 (Adjusted) -0.08 -0.06
Standard Error 0.54 0.71
Observations 13 16

Intercept
     Coefficient -0.10 -13.43
     Standard Error 5.87 28.46
     t Stat -0.02 -0.47
X Variable
     Coefficient -0.54 0.53
     Standard Error 1.77 1.33
     t Stat -0.31 0.40

Note:
The X Variable is the independent variable, representing either smoking
          prevalence (Column [1]) or cigarette consumption per million (Column [2]).
All variables are expressed as natural logs.
Sources:
[1]:  1983-1995 NFIRS data, 1983-1995 NFPA national fire experience surveys,
          1983-1995 CDC smoking prevalence rates.
[2]:  1983-1998 NFIRS data, 1983-1998 NFPA national fire experience surveys,
          1983-1998 American Lung Association cigarette consumption data.
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to be low income, single parent households.  A more detailed discussion of these findings is 

presented below. 

a. Child’s Play and Upholstered Furniture Fires 

  NFIRS provides the means to identify those fires started by child’s play.  Child’s 

play accounts for 63 percent of all small open flame-ignited upholstered furniture fire fatalities.  

More specifically, 80 percent of lighter fire fatalities, 70 percent of match fire fatalities, and 6 

percent of candle fire fatalities involved child’s play during the period 1980-1998.  Although the 

Commission’s investigations of 76 furniture fires indicated that a parent or other adult was often at 

home, they were not directly supervising the children starting the fire.  Most were sleeping.32 

b. Smoke Detectors and Upholstered Furniture Fires 

  The NFIRS data from 1980-1998 show that 63 percent of all deadly small open 

flame-ignited furniture fires occurred where no smoke detector was present and that another 14 

percent occurred where the smoke detector was not working.  (See Table 8.)  Thus, 77 percent of 

the fatalities involved the absence of an effective warning device.  The trends in this data also 

suggest the direction of smoke detector policy.  Although the number of fires where no detector 

was present has fallen, the number of fires where the detector did not operate has not.  This 

indicates that now that high penetration has been achieved, more emphasis must be placed on 

maintenance. 

                                                 
32 U.S. CPSC, “Regulatory Options Briefing Package,” p. 163. 
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Table 8 

 

c. The Household Demographics of Fire Victims 

  Since NFIRS provides the zip codes of fire victims, we can match victims to U.S. 

Census data.33  Consequently, while we cannot specifically describe the households involved in 

small open flame furniture fires, we can infer their circumstances by examining the average 

households found in their respective zip codes.  We found, for example, that these households had 

median incomes 19 percent below the U.S. average.  We also found that the percent of adults in 

these households with a bachelor’s degree was 21 percent below the U.S. average.  Finally, we 

                                                 
33 We have relied on the 1990 Population Census. 

Smoke Detector Performance in Deadly Small Open Flame 
Upholstered Furniture Fires

 Year 
 Fires where No 
Detector Present 

 Fires where 
Detector Did Not 

Operate 

 Total Fires where 
Presence and 

Performance of 
Detector Known and 

Reported 

 Fires where No 
Detector Present as 
a Percent of Total 

Fires 

 Fires where 
Detector Did Not 

Operate as a Percent 
of Total Fires 

 Fires where No 
Detector Present or 

Did Not Operate as a 
Percent of Total Fires 

 [1]  [2]  [3] [4] [5] [6] [7]
[2] / [4] [3] / [4] [5] + [6]

1980 11 0 13 85% 0% 85%
1981 5 0 5 100% 0% 100%
1982 9 1 10 90% 10% 100%
1983 13 0 17 76% 0% 76%
1984 13 0 14 93% 0% 93%
1985 7 1 10 70% 10% 80%
1986 7 2 10 70% 20% 90%
1987 8 2 15 53% 13% 67%
1988 9 1 12 75% 8% 83%
1989 6 4 12 50% 33% 83%
1990 4 3 10 40% 30% 70%
1991 7 3 11 64% 27% 91%
1992 5 3 12 42% 25% 67%
1993 5 1 11 45% 9% 55%
1994* 12 1 17 71% 6% 76%
1995 2 2 7 29% 29% 57%
1996 5 2 10 50% 20% 70%
1997 1 1 6 17% 17% 33%
1998 2 2 6 33% 33% 67%

Average
1980-1998 7 2 11 63% 14% 77%
1983-1998 7 2 11 59% 16% 74%
1994-1998 4 2 9 48% 17% 65%

Notes:
Figures are fires reported to NFIRS and do not reflect allocation of unknowns or extrapolation to national estimates.
Figures do not include fires with "incendiary" or "suspicious" ignition factors (i.e., arson-related fires.)
* 1994 figures include losses from the Maryland candle fire, which was mistakenly classified as an upholstered furniture fire.
[2]:  Code 8 under "Detector Performance".
[3]:  Codes 3 and 4 under "Detector Performance".
[4]:  Codes 1-9 under "Detector Performance".  (That is, all codes except for Code 0, fires with "Performance of Fire Detection Equipment undetermined or not reported.")
        
Sources:
1980-1998 NFIRS data.
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found that these households were 29 percent more likely to be single-parent households.  These 

comparisons are summarized in Figure 6.  These findings are consistent with other characteristics 

of fire events.  The greater likelihood of single-parent households, for example, is consistent with 

the prevalence of unsupervised child’s play in fatal fires.  Low income and education levels are 

consistent with smoking prevalence and the presence of older furniture.34  The demographics were 

similar for households suffering cigarette-ignited furniture fires.  In addition, these findings are 

consistent with earlier studies.35  These statistics have important ramifications for effective fire 

reduction policies.  Policies targeted at smokers and children, for example, will target this group 

more directly than a new furniture standard. 

                                                 
34 Numerous studies have demonstrated that income and education levels are highly correlated with cigarette smoking 

prevalence.  For example, the Centers for Disease Control and Prevention (CDC) reported that the smoking 
prevalence rate among adults with 16 or more years of education was 12.3 percent in 1994, as opposed to the national 
average of 25.5 percent.  Likewise, 24.1 percent of adults living at or above the poverty line smoked, as opposed to 
34.7 percent of adults living below the poverty line.  See Centers for Disease Control and Prevention, Morbidity and 
Mortality Weekly Report, Vol. 45, No. 27, July 12, 1996. 

35 Rita Fahy and Alison Norton, “How Being Poor Affects Fire Risk,” Fire Journal, Vol. 83, January/February 1989, 
pp. 28-36, and United States Fire Administration, Socioeconomic Factors and the Incidence of Fire, June 1997. 
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Figure 6 
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d. New Furniture Purchases by High Risk Households are Small 

 High-risk households are typically low income, more likely to be single-parent households, 

and more likely to include smokers.  These are not the characteristics of new furniture buyers.  As 

shown in Figure 7, only 2.5 percent of households with less than $20,000 in annual income 

purchased a new sofa/loveseat in 1997, compared to 4.7 of all other households and 7.0 percent of 

households earning $75,000 or more.36  This has important implications for the effectiveness of a 

furniture flammability standard.  At the replacement rate indicated by these figures, it will take a 

considerable period of time for new furniture to reach high-risk households. 

Figure 7 

 

                                                 
36 “Consumer Buying Trends,” Furniture/Today, February 16, 1998. 
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e. Older Furniture Is More Likely to be Involved in Fires 

 Although there is limited direct evidence, older furniture is more likely to be involved in 

fires than new furniture.  This is the case because:  1) high-risk households are more likely to own 

older or used furniture and 2) older furniture is likely to be less fire resistant. 

  In-depth investigations (IDIs) conducted by the CPSC show that in over 40 percent of the 

cases where the furniture involved could be dated, the furniture was old—15 years or greater.  

Furthermore, the age of the furniture could not be determined in over half of the investigations, and 

lack of knowledge regarding furniture age seems more likely where older furniture is involved. 

 Upholstered furniture may be in use for as many as 25 years.  This lifespan can often be 

characterized in three phases.  The first two phases are with the original buyer.  During the first 

phase the unit is a primary piece of furniture located in a more formal setting such as a living room.    

During its second phase the unit may be moved to a less formal setting such as a family room or 

college dormitory.  The third phase, which generally occurs after about the 15th year, is with a 

secondary owner.  Thus, furniture may not reach the high-risk owners until as late as the 16th year.37 

 Older furniture is more likely to be less ignition-resistant for several reasons.  First, 

although the voluntary UFAC guidelines were introduced in 1980, compliance was not 

instantaneous.  Compliance rates have increased over time and now exceed 90 percent of 

upholstered furniture.  In addition, the effectiveness of the guidelines has improved.  As reported by 

the Commission, the cigarette-ignition resistance rates of furniture meeting UFAC guidelines 

increased from 78 percent in 1980 to 92 percent in 1997.38  Finally, wear and tear, soiling, and 

makeshift recovering may increase flammability. 

F. Future Trends in Small Open Flame and Cigarette-Ignited Fires and Fatalities 

  There are good reasons to expect that the number of small open flame furniture fire 

and cigarette fire fatalities will continue to fall over the next several years.  Accounting for these 

reasons, we have forecasted the number of fatalities in the year 2003.  In the absence of further 

                                                 
37 This characterization is based on discussions with furniture industry officials and consultants. 
38 U.S. CPSC, “Regulatory Options Briefing Package,” p. 65. 
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regulation, we predict that small open flame-related fatalities will fall from 113 in 1998 to as low as 

53 by 2003.  Cigarette fire-related fatalities are forecasted to fall from 354 in 1998 to as low as 158, 

depending on forecasted smoking prevalence.  These forecasts are discussed in more detail below. 

1. Reasons for Further Reductions in the Absence of Further Regulation 

  There are several reasons to expect that small open flame and cigarette fires and 

fatalities will continue to fall in the future in the absence of further regulation.  First, the numbers 

of cigarette and match-ignited furniture fire fatalities are strongly related to smoking prevalence 

and cigarette consumption.  Consequently, as smoking prevalence and cigarette consumption fall, 

so will cigarette and match-ignited fire fatalities.  According to current projections by the Center 

for Disease Control (CDC), smoking prevalence nationwide will fall from 24.7 percent in 1995 to 

20 percent in the near future.  The Department of Health and Human Services has established a 

national target of 12 percent by 2010.39  Recent and scheduled cigarette tax increases and price 

increases related to recent legal settlements will improve the prospect for meeting this goal.40  The 

tobacco industry also forecasts a decline in cigarette consumption, reflecting expected further 

reductions in smoking prevalence.  Consequently, cigarette and match fire-related fatality rates are 

certain to fall.  Although we have not established as strong a statistical relationship between 

cigarette lighter fire fatalities and smoking prevalence, we do find a correlation between lighter-

ignited fires and smoking prevalence.  The continued reduction in these fires (as prevalence falls) 

should ultimately lead to a reduction in fatalities from these fires as well. 

  Second, New York State recently enacted “safe” cigarette legislation requiring 

cigarette manufacturers to alter cigarettes’ propensity to burn by 2003.  Other states have 

considered similar requirements.  The technology to accomplish this is well recognized.41  

According to a study conducted by the National Fire Protection Association (NFPA), the 

application of this technology would reduce cigarette-ignited upholstered furniture fire fatalities by 

                                                 
39 U.S. Department of Health and Human Services.  Healthy People 2010.  Washington, D.C.: January 2000. 
40 U.S. Department of Agriculture, Economic Research Service, Tobacco Situation and Outlook, April 1999. 
41 National Bureau of Standards, “Effect of Cigarette Characteristics on the Ignition of Soft Furnishings,” U.S. 

Department of Commerce, NTIS Survey 1998. 
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between 87 percent and 96 percent.42  Thus, should federal legislation or action by more large states 

occur, the number of cigarette fire-related fatalities should fall dramatically. 

  Third, consumer preferences have increased the demand for nonflammable 

upholstery materials such as leather.  These coverings now approach 30 percent of new sales.43  

The change in mix, by itself, will reduce the number of upholstered furniture fires and fire 

fatalities.  The NFPA, for example, in its study of “safe” cigarettes, reduced the expected number of 

upholstered furniture fire fatalities to account for CPSC projected changes in the furniture mix 

towards less flammable materials. 

  Fourth, furniture meeting the UFAC standard represents a growing share of the total 

furniture population.  Cigarette-ignited furniture fire fatalities have fallen more rapidly than non-

furniture cigarette fire fatalities, indicating that the UFAC standard is having an impact.  The data 

also suggest that small open flame furniture fire fatalities are falling because of the increasing reach 

of the UFAC program. 

  Fifth, cigarette lighter-ignited fire fatalities should also fall as a result of CPSC’s 

cigarette lighter regulations.  The CPSC initially estimated that between 53 and 70 percent of 

child’s play-related fires will be avoided by its 1994 child resistance requirement regulation.44  

Applying the higher effectiveness figure to the child’s play share of lighter fire fatalities in 1994, 

for example, would have reduced the number of non-arson fatalities by 39 (from 123 to 84) after 

the NFPA adjustment factor and an allocation of unknowns.  The CPSC recently estimated that this 

standard has, in fact, reduced fatalities by almost 70 percent.45  Although, as discussed below, there 

may be reasons to question this degree of effectiveness, the combined effect of the cigarette lighter 

standard and the more recent multi-purpose lighter standard will clearly lead to further reductions 

in small open flame ignited furniture fatalities. 

                                                 
42 John R. Hall, Jr., “Expected Changes in Fire Damages from Reducing Cigarette Ignition Propensity,” Technical 

Study Group Cigarette Safety Action of 1984, National Fire Protection Association. 
43 “Upholstery Style Report,” Furniture Today, November 27, 2000. 
44 U.S. Consumer Product Safety Commission, “Safety Standard for Cigarette Lighters – Final Rule,” 16 CFR Part 

1210, July 12, 1993. 
45 L.E. Smith, Michael A. Greene, Herpreet A. Singh, “Fires Caused by Children Playing with Lighters:  An Evaluation 

of the CPSC Safety Standard for Cigarette Lighters,” September 2000. 
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  Sixth, more effective smoke detector regulations and enforcement will also reduce 

the number of fire fatalities in the future.  Many state and local governments have imposed smoke 

detector requirements, but often they affect new construction and only existing housing when it is 

sold.  The statistics also demonstrate the importance of smoke detector maintenance.  Thus, education 

programs on and greater enforcement of smoke detector maintenance may lower fire fatalities over 

time.  Many fire departments are taking or will take such steps in the future. 

  Seventh, the CPSC has requested the ASTM to develop a standard addressing 

candle fires.46  This may also reduce small open flame upholstered furniture fire fatalities from a 

category of ignition source which accounts for a growing share of such fires. 

2. Small Open Flame-Ignited Upholstered Furniture Fire Fatality Forecast 

  We have estimated that the number of small open flame-ignited upholstered 

furniture fire fatalities will fall to between 53 and 68 by the year 2003 without any further 

regulation.  These figures represent between 0.19 and 0.24 fatalities per million population.  This 

range reflects two forecasting methods. 

  The first method forecasts match, lighter, and candle-ignited fire fatalities 

independently.  These forecasts, summarized in Table 9, total 68 fatalities in 2003.  Match-related 

fire fatalities were estimated using the regression analysis described above regarding the 

relationship between fatalities and cigarette consumption.  The number of match fatalities in 2003 

could be even lower if smoking prevalence rates continue to fall. 

  Since we did not establish a strong statistical relationship between smoking rates or 

cigarette consumption and cigarette lighter or candle fire-related fatalities, we have forecasted 

future fatalities from these categories based on the average number of fatalities per million 

population for 1995-1998 and the U.S. Census population forecast for 2003.47  These are 

                                                 
46 Specifically, the CPSC has requested a standard “addressing fire, burn, and other hazards caused by exploding, 

shattering and sparking in which flames, hot wax and possibly glass are propelled from the candle product.”  See 
letter from C.B. Church (CPSC) to J. Vowell (ASTM), March 27, 1997. 

47 We take a four-year average (1995-1998) instead of a five-year average (1994-1998) because the mislabeled 
Maryland candle fire and the institution of the cigarette lighter safety standard occurred in 1994.  Therefore, figures 
from 1994 are unlikely to be representative of future candle- and lighter-ignited upholstered furniture fire experience.  



  

 n/e/r/a 
Consulting Economists 

  

 

37

conservative estimates.  As discussed above, annual small open flame fatality estimates are small 

and subject to volatility.  One particularly bad year can disguise a general trend or bias an average.  

Alternatively, recent history may be a poor predictor of the figure if relevant regulatory changes are 

expected. 

Table 9 

 

  Lighter fatalities are forecasted based on the average for the period 1995 through 1998.  

This period reflects the impact of the CPSC’s cigarette lighter standard implemented in 1994, but not 

the multi-purpose lighter standard implemented in December 2000.48  Consequently, the number of 

cigarette lighter fire fatalities should fall further.  The CPSC projects that the multi-purpose lighter 

                                                 
48 U.S. CPSC, “Safety Standard for Cigarette Lighters”, 1993 and Safety Standard for Multi-Purpose Lighters, 16 CFR  

Ch 11 (1-1-00 edition) Part 1212. 

Predicted Small Open Flame
Upholstered Furniture Fire Fatalities in 2003

1996 1997 1998 2003
--   Actual  -- Forecast

(1)  Matches 27 17 35 16

(2)  Lighters 5 35 48 33

(3)  Candles 27 17 29 19

(4)  Total Predicted Small Open Flame- 59 69 113 68
          Ignited Fire Fatalities, Including
          Allocation of Unknowns

Notes:
(1):  Fatalities in 2003 are predicted based on a regression analysis of such fatalities per million 
          population and cigarette consumption from 1983-1998.  The regression results are then combined
          with projections of US population and cigarette consumption in 2003.  
(2),(3):  Fatalities in 2003 are predicted based on the average number of fatalities per million
          from 1995-1998 and the projected US population in 2003.
(4):  Figures may not add because of rounding.

Sources:
1983-1998 NFIRS data, 1983-1998 NFPA national fire experience surveys and
          1983-2003 US Census Bureau. Series P-25 and NP-T1.
1983-1998 American Lung Association cigarette consumption data and 2003 American Tobacco 
          Merchants cigarette consumption forecasts.
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standard will reduce deaths by 80 percent.49  In addition, we have not made an explicit reduction in the 

number of cigarette lighter-ignited fire fatalities related to the decline in smoking.  Although our 

regression analysis did not find a strong statistical relationship between smoking and cigarette lighter-

ignited fire fatalities, it seems quite plausible that fewer smokers means fewer lighters and fewer 

fatalities. 

  Candle-related fire fatalities are estimated by the average number of fatalities per 

million population observed over the period 1995 through 1998.  The predicted number of candle 

fatalities is 19.  This number could possibly fall if an effective candle safety standard is implemented. 

  The second forecasting method employs a trend analysis, adjusting for the possible 

effects of the cigarette lighter standard and the Maryland fire.  As shown in Figure 8 and Table 10, this 

method results in estimates of between 53 and 67 fatalities.  (The lower bound reflects a linear trend.  

The upper bound reflects a log trend.)  The range is below the more conservative forecast approach 

described above, in which we use our regression analysis for match-ignited fire fatalities and the 

adjusted averages for reported fatalities for cigarette lighter and candle-ignited fire fatalities.  Taken 

together, the forecasting methods produce a range of between 53 and 68 fatalities.50 

                                                 
49 When the cigarette lighter standard was promulgated, the CPSC it expected to reduce the number of lighter fatalities 

involving child’s play by between 53 and 70 percent   A recent CPSC study found that the standard appears to have 
reduced deaths by about 65 percent.  See, Linda E. Smith, et al., “Fires Caused by Children Playing with Lighters, An 
Evaluation of the CPSC Standard for Cigarette Lighters,” CPSC, September 2000.  This effectiveness estimate, 
however, appears high because the CPSC failed to account for at least two factors that would affect their calculations. 
First, the share of children under five has been falling relative to the share of older children.  Second, the number of 
children enrolled in day care or preschool has increased substantially reducing the hours of unsupervised play.  The 
standard may not be as effective as expected because of lax care by parents or tampering.  See W. Kip Viscusi and 
Gerald Cavallo, “Safety Behavior and Consumer Responses to Cigarette Lighter Safety Mechanisms,” Managerial 
and Decision Sciences, Vol. 17, 1996, pp. 441-457, and W. Kip Viscusi and Gerald Cavallo, “The Effect of Product 
Safety Regulation on Safety Precautions,” Risk Analysis, Vol. 14, No. 6, 1994, pp. 917-930.  There is also IDI 
evidence of tampering. 

50 It is important to emphasize that even if the absolute number of fatalities remains constant between 1997 and 2003, 
the death rate (that is, fatalities per million population) would fall.  As shown in Table 10, the high estimate of 67 
fatalities in 2003 reflects 0.23 fatalities per million population, which is 56 percent lower than the 1998 rate. 
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Figure 8 

 

The Trend in Small Open Flame Upholstered Furniture Fire Fatalities
from 1983-1998 Indicates a Continuing Decline
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Table 10 

 

The Trend in Small Open Flame-Ignited Upholstered Furniture
Fire Fatalities from 1983-1998 to the Year 2003

(Excluding Arson-Related Fires)

US Population Upholstered Furniture Fire Fatalities
Year (million) Total Per Million
[1] [2] [3] [4]

[3]/[2]

1983 233.8 180 0.77
1984 235.8 107 0.45
1985 237.9 94 0.39
1986 240.1 130 0.54
1987 242.3 140 0.58
1988 244.5 128 0.52
1989 246.8 108 0.44
1990 249.5 100 0.40
1991 252.2 135 0.53
1992 255.0 79 0.31
1993 257.8 84 0.33
1994 260.3 124 0.48
1995 262.8 85 0.32
1996 265.2 59 0.22
1997 267.8 69 0.26
1998 270.2 113 0.42

2003 282.8 53 0.19
2003 282.8 67 0.24

Notes:
[3]:  From Table 2.  Figures include an extrapolation based on the NFPA national fire
          experience surveys and an allocation of unknowns.  Figures do not include fires with
          "incendiary" or "suspicious" ignition factors (i.e., arson-related fires.)  The 1994 figure
          does not include the Maryland candle fire, which was mistakenly classified as a
          furniture fire.  Year 2003 forecasts are calculated by multiplying the predicted fatalities
          per million population (Column [4]) by the forecasted US population (Column [2]).
[4]:  The first 2003 estimate is based on a regression of fatalities per million population
          from 1983-1998 on year and a discrete variable to account for the 1994 CPSC lighter
          safety regulation.  The second 2003 estimate is based on a regression of the natural
          log of fatalities per million population from 1983-1998 on the natural log of year and a
          discrete variable to account for the 1994 CPSC lighter safety regulation.

Sources:
[2]:  US Bureau of the Census, Current Population Reports , Series P-25, Nos. 
        311, 917, 1095, and Census National Population Estimates web page, released
        April 11, 2000.  NP-T1, released January 13, 2000.
[3]:  1983-1998 NFIRS data, 1983-1998 NFPA national fire experience surveys.
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3. Cigarette-Ignited Upholstered Furniture Fatality Forecast 

  Based on the regression analysis using smoking prevalence reported in Table 5 and 

CDC smoking prevalence forecasts, the number of cigarette-related fire fatalities is predicted to fall 

from 465 in 1998 to 169 by 2003.  This number could fall even further to 57 if steady progress 

towards the Department of Health and Human Services’ smoking rate target of 12 percent by 2010 

is made.  (See Figure 9 and Table 11.)  Based on the regression analysis using cigarette 

consumption reported in Table 5 and the American Tobacco Merchant’s cigarette consumption 

forecasts, the number of fatalities would fall to 262 by 2003.  (See Table 12 and Figure 10.)  This 

figure could fall further if states continue to take aggressive steps to discourage smoking.  If, for 

example, all states increased taxes on cigarettes to the average level currently imposed by the 12 

states with the highest rates, fatalities would fall to 248 annually.  If all states imposed the highest 

tax currently in place in any single state (New York, at $1.11 per pack), the number of fatalities 

could fall to 158.51 

Figure 9 

 

                                                 
51 These estimates are based on tax changes above those anticipated in the American Tobacco Merchant’s consumption 

forecast. 
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Table 11 

 

Data from 1983-1995 Suggest a Continuing Decline
in Cigarette-Ignited Upholstered Furniture

Fire Fatalities Through 2003

Year

Smoking 
Prevalence 
(percent)

Cigarette Fire 
Fatalities

US Population 
(million)

Cigarette Fire 
Fatalities        

(per million)
[1] [2] [3] [4] [5]

[3] / [4]

1983 32.1 833 233.8 3.56
1984 31.1 815 235.8 3.46
1985 30.1 735 237.9 3.09
1986 29.4 802 240.1 3.34
1987 28.8 721 242.3 2.98
1988 28.1 780 244.5 3.19
1989 27.2 635 246.8 2.57
1990 25.5 580 249.5 2.33
1991 25.6 471 252.2 1.87
1992 26.5 490 255.0 1.92
1993 25.0 410 257.8 1.59
1994 25.5 422 260.3 1.62
1995 24.7 503 262.8 1.91

2003 Target 17.4 169 282.8 0.60
2010 Target 12.0 57 299.9 0.19

Notes:
All references to cigarette fires are non-arson cigarette-ignited upholstered furniture fires. 

Future cigarette fire fatality estimates are based on a regression of smoking rates vs. cigarette fire fatalities
          from 1983-1995, and target for future smoking prevalence rates, and the Census population
          projection for 2003.  The 2010 target represents a target set in Healthy People 2010-
         Conference Edition , January 2000 by the Health and Human Services Department.
         The target for 2003 is based on the 1997 rate of 24.0% and the 2010 target.

The regression equation used, based on data from 1983-1995, is: 
          cigarette fire fatalities per million population = (smoking rate) ^ (3.09) * e ^ (-9.35)

Sources:
[2]:  1983-1995 CDC smoking prevalence rates.
[3]:  1983-1995 NFIRS data, 1983-1995 NFPA national fire experience surveys.
[4]:  US Bureau of the Census, Current Population Reports , Series P-25, Nos. 
        311, 917, 1095, and Census National Population Estimates web page, released April 11, 2000.  
        NP-T1, released January 13, 2000
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Table 12 

Data from 1983-1998 Suggest a Continuing Decline
in Cigarette-Ignited Upholstered Furniture Fire Fatalities

Through 2003

Year

Cigarette 
Consumption 

(billions)
Cigarette Fire 

Fatalities
US Population 

(million)
Cigarette Fire Fatalities     

(per million)
[1] [2] [3] [4] [5]

[3] / [4]
 

1983 600.0 833 233.8 3.56
1984 600.4 815 235.8 3.46
1985 594.0 735 237.9 3.09
1986 583.8 802 240.1 3.34
1987 575.0 721 242.3 2.98
1988 562.5 780 244.5 3.19
1989 540.0 635 246.8 2.57
1990 525.0 580 249.5 2.33
1991 510.0 471 252.2 1.87
1992 500.0 490 255.0 1.92
1993 485.0 410 257.8 1.59
1994 485.0 422 260.3 1.62
1995 487.0 503 262.8 1.91
1996 487.0 471 265.2 1.77
1997 480.0 440 267.8 1.64
1998 465.0 354 270.2 1.31

2003 405.3 262 282.8 0.93

Consumption Estimates based on Tax Changes
2003- Q3- Low Elasticity 395.7 248 282.8 0.88
2003- NY-High Elasticity 325.8 158 282.8 0.56

Notes:
All references to cigarette fires are cigarette-ignited upholstered furniture fires. 

Future cigarette fire fatality estimates are based on a regression of cigarette consumption (per million population)
          vs. cigarette fire fatalities per million from 1983-1998, the Tobacco Merchants Association's projected 
          consumption of 405.3 billion cigarettes in the U.S. in 2003, and the Census population projection for 2003.

The regression equation used, based on data from 1983-1998, is: 
          cigarette fire fatalities per million population = (cigarettes consumed per million population) ^ (2.33) * e ^ (-49.25)

Sources:
[2]:  American Lung Association, Tobacco Merchants Association cigarette consumption data.
[3]:  1983-1998 NFIRS data, 1983-1998 NFPA national fire experience surveys.
[4]:  US Bureau of the Census, Current Population Reports , Series P-25, Nos. 
        311, 917, 1095, and Census National Population Estimates web page, released April 11, 2000.  
        NP-T1, released January 13, 2000
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Figure 10 

 

4. Small Open Flame and Cigarette-Ignited Upholstered Furniture Fire 
Injury Forecast 

  Similarly, the strong statistical relationship between cigarette-related fire injuries 

and cigarette consumption, as well as smoking prevalence, allows us to use regression analysis to 

predict the number of cigarette-related fire injuries in 2003.  The analysis estimates such injuries to 

fall from 793 in 1998 to 582 in 2003.  This number could be as low as 430 in 2003 based on 

smoking prevelance and could fall to 175 by 2010 if the national target of 12 percent is reached. 

  We have also forecasted injuries from the various small open flame sources.  

Forecasts of match and candle injuries are based on a regression or trend analysis.  Lighter injuries 

are based on historical averages.  Based on these methods, the number of small open flame fire 

injuries is projected to increase slightly, from 494 in 1997 and 421 in 1998 to 573 in 2003.  This 

increase is mainly due to the projected continued increase in candle popularity.  These figures are 

shown in Table 13. 
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Table 13 

 

Predicted Small Open Flame- and Cigarette-Ignited Upholstered 
Furniture Fire Injuries in 2003

1996 1997 1998 2003
--   Actual  -- Forecast

(1)  Matches 102 142 160 120

(2)  Lighters 190 213 100 191

(3)  Candles 96 138 160 262

(4)  Total Predicted Small Open Flame- 388 494 421 573
          Ignited Fire Injuries, Including
          Allocation of Unknowns  
          (1) + (2) + (3)

(5) Cigarettes 947 776 793 582

Notes:
(1),(5):  Injuries in 2003 are predicted based on a regression analysis of such injuries per million 
          population and cigarette consumption from 1983-1998.  The regression results are then
          combined with projections of US population and cigarette consumption in 2003.  
(2):  Injuries in 2003 are predicted based on the average number of injuries per million
          from 1995-1998 and the projected US population in 2003.
(3):  Injuries in 2003 are predicted based on a regression analysis of such injuries per million
          population and year from 1992-1998.  The regression results are then combined with
          a projection of US population in 2003.
(4):  Figures may not add because of rounding.

Sources:
1983-1994 NFIRS data, 1983-1994 NFPA national fire experience surveys, and 1983-2003
          US Census Bureau, Series P-21 and NP-T1.
1983-1998 American Lung Association cigarette consumption data and 2003 American Tobacco 
          Merchants cigarette consumption forecasts.
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IV.  THE EFFECTIVENESS OF THE PROPOSED UPHOLSTERED FURNITURE 
REGULATION 

 The CPSC staff assumes that the proposed regulation will reduce small open flame-ignited 

upholstered furniture fire fatalities by 80 percent and cigarette-ignited fire fatalities by 50 percent.  

It does not, however, present any specific evidence to support these rates.  The rates are said to be 

based on “preliminary observations, based on limited tests, about the potential of some promising 

approaches to improve small open flame ignition performance.”52 The staff makes general 

reference to the CPSC’s testing results and to the experience in the U.K.  The staff apparently has 

concluded that a California standard will not be effective or at least not as effective.  

 We have concluded that the CPSC testing does not clearly demonstrate that the proposed 

standard will be as effective as assumed and that the U.K. data are insufficient to determine the 

impact of the new standard.  We do concur with the staff that the California standard is not 

effective.  The NFIRS data do not show a statistically significant downward trend in small open 

flame fire fatalities (or in cigarette fire fatalities) in California that can be attributed to the state’s 

standard. 

 At the time of the proposal, CPSC did not have any studies documenting the effectiveness of 

the U.K. standard.  However, since that time, a study has been conducted in the U.K that estimates 

that the standard has been between 70 and 88 percent effective.  We have concluded that this 

substantially overestimates the standard’s effectiveness.  Moreover, the U.K. standard’s results cannot 

be readily transferred to the CPSC’s proposed standard because of important differences. 

A. The CPSC Staff Has Not Clearly Documented the Effectiveness Rates Assumed 
in Their Cost-Benefit Analysis 

  The CPSC staff does not point to any specific test results on the U.K. standard to 

justify the effectiveness rates assumed for the CPSC staff’s proposed standard.  In fact, tests 

indicate that furniture meeting the current UFAC voluntary standard is already unlikely to ignite.  

The CPSC’s 50 percent reduction of cigarette-ignited upholstered furniture fires, for example, 

would require that the standard increase the fire resistance rate from 92 percent under UFAC to 96 

                                                 
52 U.S. CPSC Briefing Package, October 28, 1997, pp 14-15. 
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percent.  No evidence was presented to document this nor to explain how this improvement would 

reduce fire fatalities by 50 percent.  Moreover, there is no evidence that current fire rates fully 

reflect the impact of the UFAC standard.  In fact, given the long average lifetime of upholstered 

furniture and the growth in compliance with the UFAC standard over time, it is likely that the full 

impact of the UFAC standard has not been felt to date. 

  There are other reasons to doubt the assumed effectiveness of the CPSC’s standard.  

As discussed above, child’s play is involved in greater than 60 percent of small open flame 

furniture fire fatalities.  In addition, single-parent households are more likely to be the victims of 

such fires.  These statistics indicate that a regulation aimed at one of the many ignitable household 

items may do little to reduce the overall number of fires.  Children playing with lighters or matches, 

if unsuccessful in igniting the furniture, may turn to the curtains or the pile of newspapers in the 

corner.53  Thus, although furniture fires may fall, other types of small open flame fires may 

increase. 

  The staff also has not convincingly accounted for two factors which may 

compromise effectiveness:  1) compliance shortfalls and 2) the duration of flame retardant 

effectiveness.  Compliance may be compromised inadvertently, particularly given the complexity of 

the proposed test method and the variability of fabrics and fabric treatments.  Compliance 

avoidance may also be intentional by failing to treat furniture or to test treatments or by selling 

legally non-compliant units (e.g., units for export or business use) for improper use (i.e., for 

households).  Given the competitive nature of the industry, the large number of manufacturers and 

retailers, and the cost of compliance, the potential for non-compliance exists.  As noted below, the 

U.K. has experienced some compliance problems.  Fabric treatment durability has not been 

definitively established.  The CPSC has identified only one study suggesting that retardants are not 

compromised as furniture ages and other studies reach the opposite conclusion.54 

  In addition, higher new furniture prices could result in slower replacement of the 

furniture stock and encourage reupholstery, which is unaffected by the proposed standard.  This 

                                                 
53 Indeed, several of the IDI’s conducted by the Commission describe this type of behavior.  See IDIs 

8801020CEN0116, 951006HCC1005, and 961114HCC5048. 
54 “Fire Retardants Show Vulnerability to EPA Detergent Initiative,” Product Safety Letter, April 6, 1998. 
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could be particularly important because high-risk households tend to be low income.  A 10 percent 

price increase, for example, would clearly discourage the purchase of new furniture by low income 

households.55 

B. The U.K. Experience 

  The CPSC staff has justified its proposed standard, at least in part, based on 

standards imposed in the United Kingdom.  In this section, we review the 1988 U.K. standard and 

the evidence of its effectiveness.  In brief, we find that although there has been a reduction in the 

number of upholstered furniture fires following the implementation of the standard, there is no 

basis on which to attribute the entire reduction or even a large portion of it to the standard.  In 

fact, other government actions, as well as reduced smoking prevalence, may be more responsible 

for the observed reductions.  The effectiveness rate assumed by the CPSC for its proposed standard 

(80 percent for small open flame fires, 50 percent for cigarette fires) cannot be supported by the 

evidence from the U.K. experience.  At best, the U.K. experience suggests an effectiveness rate of 

about 20 percent.  However, there are important differences that limit the transferability of the U.K. 

experience to the U.S.  Consequently, it is not clear that the proposed standard could even achieve 

this rate. 

C. The History of U.K. Furniture Fire Standards 

  In 1980 the British government passed legislation requiring all upholstered furniture 

intended for sale in the United Kingdom and manufactured or imported after 1983 to be cigarette 

ignition resistant.  This regulation mandated parts of an existing voluntary standard, BS5852, which 

had been developed in the early 1970s and published as a British Standard in 1979.  The 1980 

regulations were amended in 1983. 

                                                 
55 The CPSC staff contends that since most furniture is bought using consumer credit, even a 10 percent price increase 

will not have a significant impact on low income consumer spending.  (See U.S. CPSC, Responses to Questions 
Submitted by Congressman Wicker, March 1998.)  They present no further basis for this conclusion.  While most 
furniture may be bought on credit, many low income households have limited access to credit and are likely to be 
price sensitive.  Therefore, such price increases will likely discourage the purchase of new furniture by the highest 
risk group. 
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  Five years later, the British government passed additional flammability legislation, 

known as the “Furniture and Furnishings (Fire) (Safety) Regulations 1988,” which it amended in 

1989 and 1993.  These new regulations added a series of open flame performance requirements to 

the 1980 cigarette ignition standards for upholstered furniture.  The government also banned all 

polyurethane foams—except for “combustion-modified” foam—from use as filling materials.  The 

regulations were phased into effect between 1988 and 1993 and apply to both new and used 

furniture (including beds, sofas, and armchairs) sold in the U.K. 

  Specifically, foam-filled furniture manufactured after November 1, 1988 (or sold 

after March 1, 1989) has been required to utilize combustion-modified foam.  Non-foam fillings for 

all furniture manufactured or sold after March 1, 1989 have also been required to pass an 

ignitability test; in addition, such furniture has been required to carry and display permanent labels.  

Since March 1, 1990, all furniture (except mattresses and bed-bases) manufactured or sold has been 

required to include covers that passed a match resistance test, or if of a certain type of material 

(such as cotton or silk), have a fire resistant interliner.  In addition, the regulations also made 

provisions for second-hand furniture and furniture used for accommodations (such as those in 

apartments and university dormitories).56   Note that two of the three key elements of this 

standard combustion-modified foam and flame-blocking interliners are not part of the CPSC 

proposal.  There is no second-hand requirement either. 

D. How Effective Is the U.K. Regulation?  An Examination of British Fire 
Statistics 

  There are several possible methods of analyzing the effectiveness of the U.K. 

standard.  The most obvious method is to examine the trends in upholstered furniture fires and 

related fatalities before and after the regulation was imposed, while accounting for other factors 

that may have affected such fires.  Another method is to compare these rates to those in regions 

unaffected by the standard.  A third method is to compare these rates to those of similar types of 

fires, such as cigarette and small open flame-ignited fires not involving upholstered furniture.  

                                                 
56 Since March 1, 1990, post-1950 furniture can only be sold if it does not infringe the 1980 Regulations on furniture 

fittings and fabric.  Since March 1, 1993, second-hand furniture “sold in the course of trade,” which includes 
furniture that is part of a leased residential property, must meet the standards for new furniture.  Since January 1, 
1997, all furniture used for accommodations must also meet the standards for new furniture.  
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Unfortunately, the circumstances surrounding the regulations and the paucity of reliable and 

specific data available in the U.K. make these analyses difficult to conduct. 

  Judging the impact of the standard by comparing fire and related fatality rates is 

complicated by several factors.  As described above, the regulations were amended and 

implemented over several years.  Such a comparison is also complicated by changes in other 

important factors such as smoke detector installation and smoking prevalence.  In addition, precise 

data on the change in furniture stock over time is not available.  Finally, since the U.K. standard 

was imposed uniformly throughout the country, there are no means to compare across regions or 

other government jurisdictions. 

  Furthermore, there are significant limitations to the available fire data.  First, several 

definitional and procedural changes were introduced over the time period.  For example, fire 

statistics beginning in 1994 include “late fire calls” and “heat and smoke damage only” incidents, 

which were not reported in previous years.57  Also, since 1988, fatality figures have been checked 

against death certificates, unlike figures from prior years.  Second, the data do not capture every fire 

in the U.K.  According to the 1996 British Crime Survey, fire brigades only attend between 12 

percent and 19 percent of household fires.  Therefore, an appropriate extrapolation factor to account 

for unattended fires could range from 5 to 8 each year (presumably less for fatal fires), making 

comparisons across years difficult.  Finally, there is no consistent set of relevant statistics to 

compare throughout the entire time period.  For example, smoking material and match-ignited 

upholstered furniture fire-related fatalities and injuries are not reported prior to 1987 or after 1993.  

Such fires are reported for occupied buildings through 1987 and then only for dwellings 

afterwards.58  In addition, the U.K. data do not distinguish between cigarette and cigarette lighter-

related fires—both are included under a “smokers’ materials” category. 

                                                 
57 “Late fire calls” are fires that are not treated as emergencies because they are known to be extinguished when the call 

was made, or to which no emergency call was made.  “Heat and smoke damage only” fires are incidents where no fire 
damage was reported. 

58 An occupied building is defined to be one which is in use (i.e., not derelict); although there does not have to be any 
people in it at the time of the fire.  Dwellings, which are premises occupied by households (excluding hotels, hostels, 
and residential institutions), are a category of occupied buildings.  Other types of occupied buildings include garages, 
industrial complexes, stores, hospitals, and schools. 
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  Recognizing these limits, we can make some preliminary observations regarding the 

impact of the U.K. standards.  Figure 11, below, shows the trend in fatalities from upholstered 

furniture fires in the U.K. before and after the 1988 standard.  In 1988, upholstered furniture fires 

caused 193 fatalities—or 3.4 fatalities per million population.  By 1998, this figure had fallen to 1.1 

per million.  Upon first inspection, it would seem that the 1988 standard had a significant effect.  

During the last ten years, however, many changes have occurred in the U.K. that have reduced the 

frequency and severity of all household fires.  Fires ignited in other materials (besides upholstered 

furniture) have also fallen significantly.  Fires ignited in other household items by smoking 

materials, matches, and space heaters (the ignition sources that cause the majority of furniture-

related fires) resulted in 4.7 fatalities per million population in 1988.  By 1998, this figure had 

fallen to 2.3 per million. 

 

Figure 11 

 
  Furthermore, an examination of the data after 1988 indicates that the flammability 

standard could not have been responsible for the entire decline—the effect was much too rapid to 

be explained by the standard.  Since the regulation primarily affects new furniture, its impact 
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should be felt as compliant furniture becomes a larger share of the total U.K. furniture stock.  By 

1989, one year after the standard was implemented, only about 6 to 8 percent of households had 

replaced an old unit with a new, fire-resistant unit.59  In addition, the households most likely to 

have purchased the new furniture were those with an already relatively low risk of fire.  Yet, the 

number of fire fatalities fell by 19 percent (from 193 to 157). 

  Additionally, there is evidence that compliance with the standard has been less than 

perfect.60  Enforcement of the standard is handled by local constabularies and typically involves 

inspection of paperwork from testing labs instead of actual flammability testing.  In a recent study 

at the Philadelphia College of Textiles, 17 out of approximately 30 fabrics that were backcoated 

and BS5852 certified by a NAMAS-accredited laboratory in the U.K. failed small open flame 

testing.61,62  This provides further evidence that the entire reduction in fire frequency cannot be 

attributed to the 1988 standard exclusively. 

  Thus, it is clear that a simple examination of the rate of fire fatalities before and 

after implementation is insufficient to determine the effectiveness of the 1988 U.K. regulation.  The 

U.K. government recently commissioned a report that attempted to determine this effectiveness 

rate.  In the following section, we discuss this report and provide adjustments to the methodology 

presented in it to more accurately account for the various factors affecting household fires. 

E. The University of Surrey Report 

  Last year the U.K. Department of Trade and Industry commissioned a report titled 

“Effectiveness of the Furniture and Furnishings (Fire) (Safety) Regulations 1988” by the University 

of Surrey (the “Surrey Report”).  This report presented the University’s analysis of the effectiveness 

of the 1988 U.K. upholstery standard and its estimates of the costs and benefits associated with the 

                                                 
59 Based on an expected half-life of 8 to 11 years. “Effectiveness of the Furniture and Furnishings (Fire) (Safety) 

Regulations 1988,” University of Surrey, 1999. 
60 Andrew Kidd, “More Than 50% of Sample Sofabeds Failed to Pass Fire Safety Regulations,” Cabinet Maker, 

January 31, 1997. 
61 Janet L. Brady, A Study of the Effects of FR Backcoating on Selected Upholstery Fabrics, Philadelphia College of 

Textiles, June 16, 1999. 
62 NAMAS (National Accreditation of Measurement and Sampling) oversees measurements and tests done in accredited 

laboratories. 
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standard.  The authors find that the standard has been between 70 and 88 percent effective at 

reducing upholstered furniture fire-related fatalities. 

  We have several concerns about the methodology and conclusions presented in the 

Surrey Report regarding effectiveness.  Most importantly, we believe the authors erred by assuming 

that the entire decline in the rate of fatal upholstery fires since 1988 resulted from the 1988 

standard (except for an inconsequential adjustment for smoke alarms).  The authors are correct in 

noting that there has been a marked decline in the rate of fatalities since 1988.  They fail to 

acknowledge, however, that the rate of dwelling fires not involving upholstery has also fallen over 

the same time period at almost the same rate, indicating that causes other than the furniture 

flammability standard are responsible for much of the observed decline. 

  To the contrary, the Surrey Report actually claims that not only is the entire 

reduction in upholstery fires due to the regulation, but also some of the reduction in non-upholstery 

fires.  This claim is clearly overreaching, considering the multitude of other factors that have led to 

reductions in fires in the last decade.  In particular, one should note that the Home Office has also 

claimed that the introduction of a smoke detector campaign was a primary cause of the reduction in 

dwelling fires in the U.K.63 

  Based on the assumption that the entire reduction in furniture-related fires and 

fatalities has been due to the standard, the authors of the Surrey Report calculate that the 

effectiveness of the standard has been between 70 and 88 percent.64  That is, when treated furniture 

has completely replaced untreated furniture, the total number of fatalities will be reduced by 70 to 

88 percent from 1988 levels.  We correct this figure to account for the fact that other important 

changes since 1988 have reduced the number of upholstered furniture fires.  The following are 

additional potential causes for the reduction in all dwelling fires, and upholstered furniture fires in 

particular: 

 

                                                 
63 Home Office Press Release, “A Matter of Life and Death: Kenneth Clarke Announces TV Smoke Alarm Campaign,” 

December 18, 1992. 
64 This range depends on an assumption regarding the penetration rate—or average lifetime—of treated furniture. 
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• Increase in smoke detector penetration; 

• Reduction in smoking prevalence; 

• Increased use of naturally fire-resistant upholstery materials, such as leather; and 

• General increase in household income. 

We find that accounting for these other factors reduces the apparent effectiveness of the 1988 

furniture standard from a range of 70 to 88 percent to a range of 18 to 22 percent. 

1. Correcting for the Overall Trend in Household Fires 

  There are two possible methods for separating the effect of the upholstery standard 

from these other factors.  First, one could attempt to estimate the effect of each factor separately 

and subtract it from the total reduction in fires—the remaining reduction could then be attributed to 

the 1988 upholstery standard.  Because of limitations in the data collected by the U.K. government 

and the problems associated with estimating all of the factors that might have affected the rate of 

household fires, this method is difficult.  A simpler method is to compare the total reduction in fires 

that involve upholstery to the total reduction in all other fires.  Assuming that factors such as smoke 

detector prevalence and smoking affect all fires equally, we can attribute the difference in fire 

reduction between the two groups to factors that affect only furniture fires primarily the 1988 

standard, but also other mitigating factors such as market-driven changes in upholstery materials.65 

  Figure 12 plots the trend in upholstered furniture fire fatalities versus other dwelling 

fire fatalities over the period 1988-1998.  Trendlines with slope and intercept are also included.  

During this period, fatalities from upholstered furniture fires fell at an average rate of 6.0 percent 

per year compared to 2.1 percent per year for other fires.  Thus, one could attribute at least 35 

percent (2.1 ÷ 6.0) of the reduction in upholstered furniture fires to factors other than the 1988 

flammability rule.  Making this adjustment reduces the apparent effectiveness of the 1988 standard 

from the Surrey Report’s range of 70 to 88 percent to a range of 46 to 57 percent. 

                                                 
65 The CPSC recognizes the importance of controlling for such factors in its recent evaluation of the safety standard for 

cigarette lighters.  “Fires Caused by Children Playing With Lighters:  An Evaluation of the CPSC Safety Standard for 
Cigarette Lighters,” September 2000. 
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Figure 12 

   

  However, this adjustment is a conservative one.  In addition to breaking down the 

fire data by the material first ignited, the Home Office also indicates the source—or cause—of 

ignition.  Many non-furniture-related fires are caused by factors that are not likely to start furniture-

related fires.  For example, cooking sources cause between 10 and 15 percent of U.K. dwelling fires 

but essentially no furniture-related fires.  If the number of fires caused by cooking sources rose or 

did not change over the relevant period, then the previous adjustment would lead to an overestimate 

of the effectiveness of the furniture flammability standard.  There are many such sources of 

household fires that do not cause furniture fires. 

  Unfortunately, the Home Office does not break down fire causes by material ignited 

for all years—only 1990-1993 data are presented in this detail.  For these years, we can determine 

which ignition sources are responsible for the majority of furniture fires.  From 1990 through 1993, 

three ignition sources—smokers’ materials, matches, and space heaters—caused between 75 and 90 

percent of all upholstered furniture fires. 
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  Figure 13 shows that fire fatalities from these sources not involving upholstered 

furniture have fallen by an average of 4.5 percent annually since 1998 (compared to 6.0 percent for 

furniture fires).  Thus, 75 percent of the reduction (4.5 ÷ 6.0) in furniture fire fatalities appears to be 

related to factors that also have reduced fatalities from other types of fires.  This indicates that the 

1988 flammability standard actually has an effectiveness rate of only 18 to 22 percent, one-fourth 

of the Surrey Report estimate. 

Figure 13 

2. Corrections for Other Factors that Have Reduced Furniture Fires 

 This range (18 to 22 percent) is still likely an overstatement of the effectiveness of the 1988 

standard.  As described above, other factors may have led to the decline in the rate of furniture fires 

without affecting other types of fires at all.  For example, in the U.S., leather has become a more 

popular choice of material for furniture covering.  Leather is essentially inflammable with respect 

to cigarettes and small open flames.  If leather has also become more popular in the U.K., then 
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some of the reduction in upholstered furniture fires should be attributed to this factor, rather than to 

the 1988 flammability standard. 

  In summary, based on a close examination of the U.K. fire data, we conclude that 

the 1988 flammability regulation, controlling for factors affecting all other dwelling (residential) 

fires has been at most 46 to 57 percent effective.  Looking specifically at the major causes of 

upholstery fires, we conclude that it has most likely been at most 18 to 22 percent effective.  These 

figures are presented in Table 14. 

Table 14 

What Is the Effectiveness of the 1988 U.K. Upholstery Standard? 

 8-Year Furniture 
Half-Life Assumption 

11-Year Furniture 
Half-Life Assumption 

University of Surrey 70% 88% 

NERA Estimate—Corrected for Overall Trend in 
Domestic Fires  46% 57% 

NERA Estimate—Corrected for Trend in Fires 
Caused by Smoking Materials, Matches, and 
Space Heaters Only 

18% 22% 

 

3. Assessing the Factors that Affect All Types of Household Fires 

  The adjustments described above account for factors other than the U.K. standard in 

the aggregate.  It is useful to estimate the significance of two of the more important factors 

individually, namely smoke detector penetration and smoking prevalence. 

a. Smoke Detector Penetration 

  The Surrey Report does attempt to control for one of these factors—the introduction 

of smoke detectors, which occurred concurrently with the flammability regulation.  We have two 

concerns regarding the adjustments used. 

  First, the Surrey Report does not attempt to explain the wildly differing impact of 

smoke detectors in the U.S. and U.K.  Current data show that the majority of households in both 

countries have installed smoke alarms (90 percent in the U.S. versus 79 percent in the U.K.).  

However, data cited in the Surrey Report indicate that alarms are much less effective in the U.K., 
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detecting only about 10 percent of fires versus about 50 percent in the U.S.  The authors explain 

away this discrepancy by claiming “[a] high number of alarms that were fitted but unable to detect 

the fire due to poor or inappropriate positioning or because they were simply not working.”  While 

this may be accurate, the authors provide no documentation to support their claim, nor do they 

provide any rationale to explain why the situation should be any different in the U.S.  There is no 

reason to expect differences in smoke detector performance between the two countries.  A 

more likely explanation for the discrepancy is that reporting standards are different in the two 

countries—for whatever reason, fires appear to be reported as detected by alarms less often in the 

U.K. than in the U.S.  Further research is necessary before a definitive claim can be made.  

However, if one were to assume that smoke detectors have been just as effective in the U.K. as in 

the U.S., this factor alone would reduce the apparent effectiveness of the 1988 furniture regulation 

by about 20 percentage points.  Thus, a more accurate estimate, based on this adjustment alone, 

would be a range of 50 to 70 percent, rather than the Surrey Report’s claim of between 70 and 90 

percent. 

  A second flaw in the Surrey Report’s analysis relates to its methodology for 

correcting fire and fatality data for alarm prevalence.  In order to evaluate the effect of all factors 

other than alarms, the authors simply multiply all statistics by one plus the percentage of fires 

detected by alarms in each year.  First, as noted above, it seems likely that these percentages are 

underestimated in the U.K.  Second, this adjustment assumes that fires detected by an alarm do not 

lead to any injuries or fatalities.  While smoke detectors clearly reduce the likelihood of fire 

fatalities, the presence of detectors does not completely eliminate the possibility of fire fatalities.  In 

the U.K., the fatality rate in fires detected by alarms is approximately one-half the rate in fires not 

detected by alarms.  Properly accounting for the injuries and fatalities that occur even when an 

alarm is present would increase the apparent effectiveness of the upholstery regulation by lessening 

the smoke detector adjustment in the post-1988 trend.  Adjusting the Surrey Report’s results for 

this factor alone would raise the apparent effectiveness of the flammability standard by about 7 

percentage points. 

b. Smoking Prevalence 

  Another factor that has reduced the frequency of all household fires in the U.K. is 

the reduction in smoking prevalence.  The percentage of adults in the U.K. who smoke fell from 32 
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percent in 1988 to 27 percent in 1998.66  Smoking materials are responsible for a large fraction of 

domestic fires and an even larger percentage of upholstered furniture fire fatalities—37 percent and 

74 percent, respectively.67  Thus, the decline in smoking has likely contributed to the decrease in 

household fire fatalities, particularly those resulting from upholstered furniture fires.  Assuming 

proportionality, the reduction in smoking since 1988 has been responsible for a 6 percent decline in 

the rate of all domestic fire fatalities (5% ÷ 32% × 37%) and a 12 percent decline upholstered 

furniture fire fatalities (5% ÷ 32% × 74%).  Accounting for this factor alone would reduce the 

apparent effectiveness of the 1988 flammability standard by about 24 percentage points. 

c. Combined Effect 

  Combining the effects of smoke detectors and smoking prevalence leads to the 

following results: 

 

Table 15 

The Effects of Individual Factors on 
the University of Surrey’s Effectiveness Calculation 

 8-Year Furniture 
Half-Life Assumption 

11-Year Furniture 
Half-Life Assumption 

University of Surrey 70% 88% 

Correction for more reasonable smoke 
detector effectiveness  -20% -20% 

Correction for fatalities resulting from 
detected fires +7% +7% 

Correction for decrease in smoking 
prevalence -24% -24% 

Combined Effect 33% 51% 

 

  Thus, by failing to account for these two factors alone, the University of Surrey 

report overestimated effectiveness by at least 37 percentage points.  When other factors are 

accounted for, we believe the true effectiveness of the standard is likely to at or below the 18 to 22 

percent range indicated in the previous section. 

                                                 
66 Office for National Statistics, General Household Survey. 
67 Average from 1990-1993.  U.K. fire data do not break out cause by material ignited for other years. 



  

 n/e/r/a 
Consulting Economists 

  

 

60

F. Is the U.K. Experience Transferable to the U.S.? 

  Furthermore, the U.K. experience cannot be used as a reliable guide for analyzing 

the standard proposed by the CPSC due to several important differences between the two situations. 

  First, the risk of fire is lower in the U.S. today than it was in the U.K. in 1988.  In 

1988, the U.K. suffered approximately 3.4 fatalities per million population from upholstered 

furniture fires.  The rate in the U.S. was only 2.0 per million in 1998 and is expected to fall 

substantially even without any additional flammability regulations. 

  Second, U.S. consumers purchase substantially more furniture than their U.K. 

counterparts.  As a consequence, the risk of fire is spread over a much greater number of furniture 

units in the U.S. than in the U.K.  The Surrey Report uses a figure of 1.5 million units produced 

annually in the U.K., or about 0.026 units per capita.  The CPSC’s equivalent figure for the U.S. is 

25 million units annually, about 0.093 units per capita.  Thus, a U.S. regulation will cost almost 

four times more than the U.K. standard per prevented fatality.  These two factors alone will lead to 

a benefit-cost ratio of about one-sixth that achieved in the U.K., or about 0.5:1.  Since this ratio 

must be greater than 1:1 in order to justify a regulation (on a strict benefit-cost basis), this indicates 

that the CPSC’s standard will not pass such a test.  In fact, as discussed in Chapter V, we find that 

the CPSC’s standard does fail a benefit-cost test by approximately this margin. 

  Finally, there are some questions about the relative effectiveness of the 

specifications required by the two standards.  The U.K. requirement differs from the standard 

proposed by the CPSC in at least two important ways.  First, it requires both combustion-modified 

foam and either a match-resistant cover material or an interliner.  One architect of the U.K. 

standard believes the combustion-modified foam, to a greater degree than the cover material, is 

responsible for the effectiveness of the U.K. standard.68  Second, the U.K. standard requires that 

landlords replace existing non-compliant furniture with furniture that meets the standard. 

                                                 
68 David Hawkridge, “Twelve Years of U.K. Flammability Regulations:  How the U.K. Industry Met the Challenge and 

Survived,” AMFA Upholstered Furniture Flammability Update, March 7, 2000. 
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G. The California Experience 

  The NASFM’s petition made much of the California furniture flammability 

standards and claimed that these standards have resulted in a reduction in furniture fires in 

California.  In fact, the NASFM suggested that “serious thought must be given to simply adopting 

the requirements of TB-117 (the California standard) rather than wasting resources for some means 

of doing exactly the same job.”69 Although the number of furniture fires in California is lower and 

has fallen more rapidly than in the rest of the U.S., this comparison says nothing about the role of 

the standard.  Comparing California to the rest of the country is a meaningless exercise.  Such a 

comparison fails to control for other factors that could explain the decline in California’s furniture 

fires.  This point was recognized by the CPSC in its Advanced Notice of Proposed Rule Making.70  

In fact, an analysis of the California data reported to NFIRS demonstrates that the state’s low 

cigarette smoking rate and perhaps its relatively aggressive smoke detector laws are primarily 

responsible for the low fire fatality rates.  In addition, CPSC testing has failed to find the California 

standard effective.71 

1. California Regulations 

  California has promulgated three technical standards, referred to as TB-116, TB-117, 

and TB-133, addressing upholstered furniture flammability.  The NASFM’s petition recommended 

that these standards be adopted nationwide.  Two of these standards, TB-116 and TB-133, 

however, are not relevant to our analysis.  TB-116 is a voluntary standard dealing with cigarette 

ignition of residential furniture, not small open flame ignition.72  TB-133 is a mandatory large open 

                                                 
69 National Association of State Fire Marshals, Comments on the ANPR for Upholstered Furniture, August 12, 1994, 

p.14. 
70 U.S. CPSC, “Advance Notice of Proposed Rulemaking.” 
71 U.S. CPSC, “Regulatory Options Briefing Package,” p. 27. 
72 Compliance with this voluntary standard is low, according to Joseph Ziolkowski, Executive Director of the 

Upholstered Furniture Action Council. 
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flame standard for furniture used in public occupancies such as hospitals, nursing homes, and 

prisons.73  The CPSC has declined to initiate a rulemaking on large open flame ignition. 

  TB-117 is the relevant standard in the current proceeding.  It is a mandatory small 

open flame and cigarette standard passed in 1975 (although it wasn’t enforced until 1977).  All 

upholstered furniture sold for residential use in California has to comply with this standard, which 

requires resistance to the application of a gas flame to component foam and fabric.  No other state 

has a similar standard in place. 

2. The Impact of TB-117 on Small Open Flame-Ignited Upholstered 
Furniture Fire Fatalities in California 

  The NFIRS data allow us to study the trends in small open flame-ignited upholstered 

furniture fires and related fatalities in some detail.  The data show no downward trend in such 

fatalities in California from 1980 through 1998, even though the standard affected an increasing 

proportion of the existing furniture stock over the time period.74  (See Figure 14.)  Thus, the 

California standard (TB-117) does not appear to have had a measurable impact on the number of 

small open flame furniture fire fatalities.  This is not surprising in view of recent CPSC testing 

results.  In the course of the pending rulemaking, the CPSC tested chairs and components that 

complied with TB-117 and found that they demonstrated “no significant added protection in small 

open flame scenarios” compared to UFAC products.75 

                                                 
73 The American Furniture Manufacturers Association (AFMA) and UFAC have supported the enactment of TB-133 

and similar provisions in other states for such public occupancies, where unfamiliar surroundings and limited 
mobility pose unique fire risks. 

74 Because the NFPA survey is not state-specific, we use the National Center for Health Statistics’ database of death 
certificates to calculate an adjustment factor for California data to account for underreporting.  We have not presented 
1997 California figures because California did not report to NFIRS for that year. 

75 Dale R. Ray, “Briefing on Upholstered Furniture Flammability Projects,” March 1996. 
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Figure 14 

 

3. California’s Low Upholstered Furniture Fire Fatality Rates Are Closely 
Related to Cigarette Smoking Prevalence 

  In contrast to small open flame-ignited fire fatalities, cigarette-ignited fire fatalities 

in California have shown a downward trend.  (See Figure 15.)  In fact, as noted by the NASFM and 

the CPSC, cigarette-ignited upholstered furniture fire fatalities in California have fallen more 

rapidly than in the nation as a whole.  As indicated above, our review of the data strongly suggests 

that cigarette smoking prevalence and smoke detector regulations, not furniture flammability 

standards, explain California’s relatively low cigarette-ignited furniture fire fatality rates. 

There Is No Evidence that TB-117 Has Had Any Effect on
Small Open Flame Upholstered Furniture Fire Fatalities

in California, 1980-1998

0.0

0.1

0.2

0.3

0.4

0.5

0.6

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Year

Fa
ta

lit
ie

s
(p

er
 M

ill
io

n 
Po

pu
la

tio
n)

Sources:  Figures are derived from NFIRS data adjusted using death certificate data and population estimates. 
Note:       No figures available for 1997.



  

 n/e/r/a 
Consulting Economists 

  

 

64

 

Figure 15 

 

  This relationship can be demonstrated through two separate statistical comparisons.  

First, as discussed above, cigarette-ignited furniture fire fatalities demonstrate a strong statistical 

relationship to smoking prevalence and to cigarette consumption at the national level.  That is, 

these fatalities fall as smoking prevalence and cigarette consumption fall.  A strong statistical 

relationship also exists in California.  (See Table 16.)  Therefore, the fact that California’s smoking 

prevalence rate and per capita cigarette consumption have consistently been among the lowest in 

the U.S. and have fallen faster than the U.S. average is likely to explain much of California’s 

relatively low furniture fire fatality rates.  (See Figure 16 and Figure 17.) 

Comparison of Fatalitiy Rates from Upholstered Furniture Fires
Cigarette versus Small Open Flame Ignition,

California, 1980-1998

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5

5.0

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

Year

Fa
ta

lit
ie

s
(p

er
 M

ill
io

n 
Po

pu
la

tio
n)

Small Open Flame Ignition

Cigarette Ignition

Sources:  Figures are derived from NFIRS data adjusted using death certificate data and population estimates. 
Note:       No figures available for 1997.



  

 n/e/r/a 
Consulting Economists 

  

 

65

 

Table 16 

 
 

Regression Analyses of the Fatality Rate from Non-Arson 
Cigarette-Ignited Upholstered Furniture Fires in California

Fatalities (per Million) Fatalities (per Million)
as a function of as a function of

Smoking Prevalence Cigarette Consumption
1984-1998 1984-1998

[1] [2]

Multiple R 0.719 0.879
R2 0.517 0.773
R2 (Adjusted) 0.477 0.754
Standard Error 0.746 0.511
Observations 14 14

Intercept
     Coefficient -15.968 -79.148
     Standard Error 4.365 12.340
     t Stat -3.658 -6.414
X Variable
     Coefficient 5.175 3.734
     Standard Error 1.444 0.585
     t Stat 3.583 6.387

Note:
The X Variable is the independent variable, representing either smoking
          prevalence (Column [1]) or cigarette consumption per million (Column [2]).
All variables are expressed as natural logs.
1997 is omitted from the regression since California did not report to NFIRS that year.

Sources:
[1]:  1984-1998 NFIRS data, 1984-1998 NFPA national fire experience surveys,
          1984-1998 CDC smoking prevalence rates.
[2]:  1984-1998 NFIRS data, 1984-1998 NFPA national fire experience surveys,
          1984-1998 Tax Burden on Tobacco, Volume 34, 1999.
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Figure 16 

 

Figure 17 
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  Second, non-furniture cigarette fire-related fatalities in California have fallen faster 

than in the rest of the U.S.  (See Figure 18.)  This also indicates that cigarette smoking prevalence, 

not the furniture standards, largely explains California’s performance.  The state’s low smoking 

rate has been attributed to high taxes, an aggressive anti-smoking ad campaign, and smoking bans. 

Figure 18 

 
  In addition, California and its major cities have had relatively stringent smoke 

detector regulations for residential structures in place since 1986.  As discussed above, there is 

evidence that smoke detectors can greatly reduce fire fatality rates.  California requires smoke 

detectors in all new construction and in existing housing when it is sold.76 

                                                 
76 Paul G. LeCoque and King Harris, “State by State: An Update of Residential Smoke Detector Legislation,” Fire 

Journal, January/February 1990, pp. 40-47.  
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V.  THE BENEFITS AND COSTS OF THE PROPOSED STANDARD 

A. Introduction 

  The Consumer Product Safety Commission staff conducted a cost-benefit analysis of 

the proposed furniture flammability standard.  The staff found that the benefits of reducing 

furniture fires ignited by small open flames did not exceed the costs.  However, the staff concluded 

that when the associated benefits of reducing cigarette-ignited furniture fires were added, the 

combined benefits did exceed the costs of the standard.  More specifically, the staff estimated that 

the standard would reduce the number of fires and related losses (fatalities, injuries, and property 

damage), saving $885 million annually ($255 million associated with small open flame fires and 

$630 million associated with cigarette fires).  This benefits estimate exceeds the midpoint of the 

staff’s compliance cost estimate of $460 to $720 million by approximately $300 million per year.  

Thus, the staff concluded that the proposed standard easily passes a cost-benefit test. 

  However, a critical review of the staff’s estimates reveals numerous errors in both 

the assumptions and the execution of the analysis.  The overall result of these errors is that the 

staff’s estimate for the net benefit of the proposed standard is substantially overstated.  As 

discussed in detail below, benefits are overstated for several reasons.  First, the staff failed to 

account for the projected continued reduction in fires and fire fatalities in the absence of further 

regulation.  This reduction can be attributed to the expected decline in cigarette smoking, the 

increased use of smoke detectors, and turnover in the furniture stock.  Second, the staff uses 

undocumented and overly high estimates for the effectiveness of the proposed standard.  Third, the 

staff failed to accurately account for the fact that the standard will have little, if any, immediate 

impact on fire rates due to the risk-levels of the population purchasing new furniture.  Fourth, the 

staff used an extremely low discount rate for the valuation of future benefits from a reduction in the 

number of small open flame fires (which, in fact, was different from the discount rate used by the 

staff to evaluate benefits from reduced cigarette fires).  Fifth, the staff’s analysis appears to 

incorporate several rounding errors that unduly raise their benefits estimate.  Finally, the staff has 

not accounted for the possible increased risk from fire retardant exposure, production, and disposal. 

  The staff’s cost estimates are understated because they are based on costs derived 

from U.K. furniture manufacturers and trade associations.  Cost estimates provided by U.S. fabric 
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and treatment manufacturers are 80 to 200 percent higher.  Furthermore, a recent estimate prepared 

by ATMI indicates that costs could be even greater.77  In addition, the staff omitted costs 

attributable to the testing of fabrics to ensure compliance.  This underestimate, however, is partially 

offset by the staff’s improper inclusion of a “mark-up” on compliance costs for cost-benefit 

purposes. 

  Correcting the cost and benefit estimates results in a substantial net loss from the 

standard.  Even accepting the CPSC’s values for lost lives and injuries, costs exceed benefits by 

$286 million per year.  Under alternative assumptions developed in this report, we find that the loss 

could be as high as $767 million annually.  The magnitude of this failure will be even greater if 

estimates consistent with other recent studies for the values of lost lives and injuries are applied.  In 

addition, net benefits will be even more negative if there are offsetting health risks from fabric 

treatment. 

B. The CPSC Benefit Estimate 

  The CPSC staff has estimated that the total annual costs due to small open flame and 

cigarette-ignited fires are about $2.8 billion.  This figure includes costs due to small open flame-

ignited fire-related fatalities (75), injuries (350), and property damage ($35 million), totaling $470 

million per year.78  Annual costs from cigarette-ignited fires account for approximately 410 

fatalities, 960 injuries, and $108 million in property damage, for a total of $2.3 billion.  Of the two 

ignition sources, cigarette fires account for the larger share of damages with 83 percent.  Of the 

different categories of fire losses, avoided fatalities account for the largest share with 87 percent. 

  The CPSC staff then calculates the costs associated with small open flame and 

cigarette-ignited fires per unit of furniture, assuming a 14-year lifespan.  They report a cost of $16 

per unit associated with small open flame fires and costs of $140 per unit of cellulosic furniture and 

$4 per unit of non-cellulosic furniture associated with cigarette-ignited fires. 

                                                 
77 An Economic Analysis of the Draft Small Open-Flame Regulation of Upholstered Furniture, Glassman-Oliver 

Economics Consultants, Study for ATMI, February 2001. 
78 This figure includes reductions in current fire rates due to increased compliance with the lighter safety rule.  Lost 

lives are valued at $5 million each and injuries at $170,000. 
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  As acknowledged by the Commission staff, the actual benefits that could be 

achieved by the proposed standard will depend on its effectiveness.  For purposes of their cost-

benefit comparison, the Commission staff assumes that the proposed flammability standard will 

reduce the number of small open flame-ignited fires and related fatalities, injuries, and property 

losses by 80 percent, resulting in annual avoided losses of $255 million.  The Commission staff 

further assumes that the standard will also reduce the number of cigarette-ignited fires and related 

fatalities, injuries, and property losses by 50 percent, resulting in annual avoided losses of 

approximately $630 million.  As discussed elsewhere in this report, the staff does not present an 

explicit basis for these effectiveness rate assumptions. 

  The staff also estimates a range for compliance costs of $460 to $720 million.  

Using the midpoint of this range results in net benefits for the proposed standard of $295 million 

per year ($255 million + $630 million - $590 million). 

C. Critique of the CPSC Net Benefits Estimate 

  The CPSC staff substantially overestimates the net benefits achievable by the 

proposed standard for several reasons.  These include: 

• failing to address the expected decline in fires and fire losses in the absence of 
the standard; 

• using an overly optimistic estimate for the effectiveness of the proposed 
standard; 

• failing to properly account for the timing of the standard’s impact; 

• failing to correctly discount future benefits;  

• basing compliance cost estimates on costs derived from U.K. furniture 
manufacturers rather than U.S. manufacturers; and 

• omitting any costs attributable to the testing of fabrics to ensure compliance. 

  Also, what appear to be errors in rounding alter the final estimate.  Below, we first 

attempt to replicate the CPSC estimates.  The effect of each of the above criticisms is then analyzed 

individually.  These substantially reduce the estimate of net benefits for the standard.  A revised 
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estimate, incorporating all of the adjustments, is then presented.79  We have made no adjustments 

to the dollar values that the CPSC assigned to avoided fatalities and injuries, although these values 

are very conservative for CPSC’s unsupported effectiveness assumption.  We discuss the impacts 

of these factors in Appendix 4. 

1. An Attempt to Replicate the CPSC Benefits Estimate 

  For small open flame fires, the CPSC staff calculates the potential benefits from the 

standard, including the value of avoided losses associated with 75 fatalities, 350 injuries, and $35 

million in property damage, to be $470 million per year.  These damages are then allocated to 90 

percent of furniture in use, or 360 million units (0.9 x 400 million).  This results in annual hazard 

costs of $1.31 for those units.  Assuming a 14-year lifespan and a discount rate of 2.5 percent, total 

lifetime hazard costs are $15.63 per unit of furniture.80  The staff then assumes that 80 percent of 

the 25 million units of new furniture production will be affected by the standard.  The other 20 

percent of new furniture is assumed to be fabricated from naturally flame-retardant materials such 

as leather.  Finally, the CPSC staff makes an assumption about the effectiveness of the standard in 

reducing fire risk.  No explicit basis is given for the figures presented, which include 70, 80, and 90 

percent.  Using the middle figure of 80 percent results in total expected benefits of $250 million 

(0.8 x 0.8 x 25M x $15.63).  The CPSC claims total expected benefits of $255 million.  The 

difference between the two estimates appears to be due to rounding by the CPSC. 

  For cigarette-ignited fires, the CPSC staff expects reducible annual losses of 410 

fatalities, 960 injuries, and $108 million in property damage, with a total value of $2,321 million.  

This figure is reduced by 25 percent to reflect greater use of fire resistant materials in current 

production than in the existing furniture stock.  The staff then attributes 95 percent of this amount 

to cellulosic furniture and the remaining 5 percent to other types of furniture.  This results in 

                                                 
79 It should be noted that the following analysis does not attempt to adjust cost or benefit estimates from different years 

for inflation.  The U.S. CPSC staff report does not indicate that this was accounted for in its estimates either.  
However, since inflation over the last few years has been quite low (less than 3 percent per year since 1994), any 
error introduced by this omission will be minimal.  In addition, there is substantial uncertainty associated with the 
cost and effectiveness estimates for the standard.  For comparison, note that the CPSC staff’s high estimate of 
compliance costs is more than 50 percent greater than its low estimate.  Consequently, the added uncertainty due to 
inflation considerations should be insignificant. 

80 The CPSC reports a figure of $16. 
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lifetime hazard costs from cigarette-ignited fires of approximately $138.61 per cellulosic unit and 

$3.28 per non-cellulosic unit, using a 5 percent discount rate (for some reason, the CPSC uses this 

rate rather than the 2.5 percent rate it uses for small open flame benefits) and a 14-year life.81  

Assuming the standard is 50 percent effective and allocating these benefits to the 25 million units 

produced per year, of which 31 percent are cellulosic, total benefits are then $565 million [0.5 x 

(0.31 x 25M x $138.61 + 0.69 x 25M x $3.28)].  However, the CPSC claims benefits resulting 

from reduced cigarette-ignited fires in the range of $570 to $690 million and uses the midpoint of 

$630 million in their cost-benefit analysis.  NERA was unable to duplicate these figures following 

the CPSC methodology and assumptions. 

  Combining avoided damage from small open flame and cigarette-ignited fires 

results in total benefits for the proposed standard of $815 million.  Total costs are calculated by the 

CPSC to be in the range of $460 million to $720 million.  Using the mid-point of $590 million 

results in a net benefit for the standard of $225 million.  This should be compared to the $295 

million figure presented by the CPSC. 

2. The CPSC Benefits Estimate Fails to Account for the Continued Decline 
in Fires and Fire Losses 

  The CPSC benefits are based on the assumption that the average annual amount of 

fire losses over the last five years (1991-1995 when the CPSC did its analysis) accurately describes 

future annual losses in the absence of a standard.  This assumption ignores the fact that small open 

flame and cigarette-ignited upholstered furniture fires and fire losses have continually fallen over 

the period and that there are good reasons to expect this trend to continue.  As discussed in Chapter 

III, we estimate that annual small open flame fire fatalities will fall to at least 68 and possibly to as 

few as 53 by the year 2003 in the absence of any additional regulation.  We estimate that cigarette 

fire fatalities will fall to at least 262 and possibly to as few as 169 by 2003 in the absence of 

additional regulation.  We also estimate the number of injuries due cigarette ignitions to fall to 582 

(and as few as 430) by 2003.  However, we expect an increase in the number of injuries due to 

small open flame ignitions, caused mainly by the continued rise in candle popularity, to 573 in 

2003.  Property damage losses should also be expected to fall; however, in the absence of further 

                                                 
81 The CPSC reports figures of $140 and $4, respectively. 
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analysis, we will use the CPSC’s estimates of these figures.82  Using the more conservative 

estimates of fire-related fatalities (68 due to small open flame ignition and 262 due to cigarette 

ignition) and our updated estimate for injuries (573 due to small open flame ignition and 582 due to 

cigarette ignition), we increase the CPSC’s benefits estimate for small open flame fires by $2 

million and reduce the CPSC’s benefits estimate for cigarette-ignited fires by $196 million.  

Adjusting the figures presented in Section V.C.1, above, to reflect these fire fatality and injury 

forecasts results in a reduction of the net benefits estimate by $194 million. 

3. The CPSC Staff Overestimates the Effectiveness of the Proposed 
Standard 

  The CPSC staff claims that its proposed standard will reduce 80 percent of all small 

open flame upholstered furniture fires and 50 percent of cigarette-ignited fires.  The staff does not 

document these assumptions with test results or through an examination of the experience of other 

flammability standards.  In fact, neither the Commission’s testing nor the experience in the U.K. 

justifies the effectiveness rates assumed. 

  As discussed in Section IV.E, we believe the data shows that the effectiveness of the 

1988 U.K. standard was much lower than the CPSC’s assumption.  Through the use of several 

methods, we found that the likely effectiveness of the U.K. standard was in the range of 20 to 50 

percent.  To be conservative, we will use the high end of this range as our estimate for the 

effectiveness of CPSC’s proposed standard.  Thus, we reduce the CPSC’s assumption regarding the 

effectiveness of the proposed standard in reducing small open flame fires from 80 percent to 50 

percent.  We do not alter the staff’s assumption of 50 percent effectiveness for cigarette-ignited 

fires.  Adjusting the figures presented in Section V.C.1, above, to reflect these more reasonable 

effectiveness assumptions results in a reduction of the net benefits estimate by $94 million. 

                                                 
82 It is also important to note that the CPSC estimates of property damage losses are overstated because they include 

losses from arson-related fires. 
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4. The CPSC Staff Estimate Fails to Properly Account for the Distribution 
and Timing of Benefits 

  The CPSC staff assumes that the proposed standard will reduce fire risk by a 

constant percentage over the lifetime of newly manufactured furniture.  The staff calculates the 

present value of this risk reduction by assuming that each unit lasts for 14 years and that benefits 

are evenly distributed over this period.  The Commission’s presentation suggests that each 

consumer will enjoy the same benefits in terms of reduced fire risk.  This is clearly not the case.  A 

single, non-smoking consumer faces a very different risk than a single, smoking parent of three 

children under five.  This helps illustrate why an aggregate benefits calculation of risk reduction 

can be misleading when it is applied to consumer goods. 

  The evidence clearly demonstrates that benefits will not be equally distributed over 

the lifetime of each piece of furniture.  The NFIRS and Census databases reveal that certain 

furniture owners are at greater risk and that this higher risk group does not generally purchase new 

furniture.  As discussed in Chapter II, households of furniture fire victims generally have notably 

lower incomes and education levels than the average household and are more likely to include 

single parents, smokers, and non-working smoke detectors. 

  This information indicates that the risk of fire is not evenly distributed over new 

furniture buyers or over the lifetime of a piece of furniture.  As discussed in Chapter III, the risk of 

fire increases during the later stages of a piece of furniture’s lifetime, when it is more likely to be 

owned by a household with high risk factors.  Since future benefits are discounted, it is necessary to 

account for this uneven distribution of risk in order to calculate total benefits accurately. 

  In addition, the effectiveness of the fire retardants used to meet the proposed 

standard may not be fully constant over the life of the furniture.  If chemicals are used which 

eventually dissipate or wear out, this may also cause risks to rise as the furniture ages.  Slipcovers 

used to extend furniture life may also reduce effectiveness. 

  We have estimated benefits by incorporating a more likely distribution of risk over a 

piece of furniture’s life.  One possibility is to assume that risks increase linearly over the lifetime of 

a piece of furniture.  For example, the annual per-unit hazard cost due to small open flame fires is 

$1.31.  This could correspond to a cost distribution that started at $0.00 in the first year and rose to 
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$2.62 in the 14th year.  In fact, when considering the available data, it appears that this method may 

still understate the risk of fire towards the end of furniture life; however, it is likely to provide a 

more accurate estimate than the CPSC staff’s cost distribution.  Figure 19 illustrates three possible 

distributions of risk.  The “CPSC Risk Assumption” assumes constant risk over the 14-year 

lifetime.  A more likely possibility is illustrated by the “Alternative Risk Assumption,” which 

demonstrates risk that increases more quickly as the furniture ages.  The assumption used in this 

report is indicated by the solid line: the “NERA Risk Assumption.”  This represents a middle 

ground assumption that furniture slowly but steadily finds its way into high-risk households and 

perhaps degrades through wear and tear, soiling, and makeshift recoverings.  Adjusting the figures 

presented in Section V.C.1, above, to reflect this distribution of risk decreases net benefits for the 

standard by $84 million. 

Figure 19 

 

5. The CPSC Staff Fails To Correctly Discount Future Benefits 

  Since most of the benefits of the proposed standard are, as explained above, likely to 

occur in the future when the lower flammability furniture reaches the high-risk households, 
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discounting future benefits becomes very important.  The CPSC staff, however, makes two errors 

in this regard that overstate benefits.  First, the staff applies a discount rate that is too low.  Second, 

the staff discounts benefits from the beginning of each year, although furniture is purchased 

throughout the year. 

  The CPSC staff assumes a 2.5 percent discount rate in its benefit calculations for 

small open flame ignitions.  This rate is considerably below the 7 percent discount rate prescribed 

by the Office of Management and Budget (OMB) for cost-benefit studies.83  It is also below the 5 

percent rate used by the CPSC in previous benefits calculations for avoided fire losses from 

cigarette and cigarette lighter ignitions.84  We have elected to use a conservative discount rate of 5 

percent.85 

  The CPSC staff also discounts benefits as if all furniture is purchased at the 

beginning of the year.  Since furniture is actually purchased throughout the year, discounting from 

mid-year would be more appropriate.  We have made our discount calculations on a mid-year basis. 

  Adjusting the figures calculated in Section V.C.1 for only these discounting 

corrections results in a reduction of the net benefits for the standard by $52 million.  (Using the 7 

percent rate would reduce the net benefits by $135 million.) 

                                                 
83 Office of Management and Budget, Economic Analyses of Federal Regulations Under Executive Order 12866, 

January 11, 1996, p. 10. 
84 For example, see Charles Smith memo to Dale Ray, November 15, 1996, in “Regulatory Options Briefing Package 

on Upholstered Furniture Flammability,” Attachment L, p. 659. 
85 While there is some controversy over the appropriate discount rate to use in this type of analysis, the 2.5 percent rate 

is below the values generally recommended in the economics literature.  The lowest recommended rate observed in 
the literature is a 3 percent rate in some circumstances.  Here, however, such a value seems too low.  Consider Joe 
and Joan Consumer’s furniture purchase decision.  Assuming the standard increases the price of furniture, but is not 
mandatory, Joe and Joan must decide if this premium is worth the reduced risk.  They will make the tradeoff by 
considering what else they could do with the premium.  They could, for example, put it in the stock market, which 
has earned in excess of 12 percent annually, or pay down credit debt which can reach 18 percent.  This would suggest 
a much higher discount rate than even 5 to 7 percent.  Also note that the CPSC assumes that buyers of new furniture 
are willing to pay to reduce a risk that they are unlikely to bear.  The risk of fire is far greater for secondary owners or 
for owners exhibiting certain characteristics.  If Joe and Joan do not smoke, have working smoke detectors, and do 
not have young children, their fire risk is low to begin with. 
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6. The CPSC Staff Underestimates Compliance Costs of the Proposed 
Standard 

  The CPSC staff estimates that annual fabric testing and treatment costs will total 

between $315 and $470 million.86  This translates to roughly $15 to $23 per unit of furniture.  The 

staff also assumes that furniture manufacturers will add a profit margin to these costs, resulting in 

annual consumer expenses of between $460 and $720 million, or about $21 to $34 per unit of 

furniture.87  However, the staff neglected to consider any costs attributable to the testing of fabrics 

to ensure compliance.  The staff’s cost estimates are too low, but at the same time the inclusion of 

profit margins for cost-benefit purposes is incorrect.  A more realistic cost estimate, excluding any 

profit margin adjustment, is between $589 and $851 million.  The reasons for this estimate and the 

exclusion of profit margins are discussed below.  The midpoint of this range is $130 million higher 

than the mid-point of the CPSC range. 

a. Compliance Costs of the Proposed Standard 

  The CPSC staff bases its compliance costs primarily on fabric treatment costs 

reported in the U.K.  The staff reports estimates from the British Interior Textiles Association, the 

British Furniture Manufacturers Association, and the National Cotton Council.  The range in 

treatment costs from these sources is $0.75 to $1.35 per linea1 yard of fabric.88  For costing 

purposes, the staff chooses a range of $1.00 to $1.25, rejecting the highest and lowest cost 

estimates.  Applying these costs to the total amount of affected fabric, between 315 million and 376 

million lineal yards per year, results in total cost estimates of between $315 and $470 million. 

  According to several large U.S. treatment and fabric manufacturers, the costs of the 

proposed standard will be substantially higher than those reported by the CPSC.  Treatment costs 

for cellulosic fabrics, for example, are estimated to cost between $1.80 and $3.15 per lineal yard.  

Treatment costs for thermoplastic and blended fabrics are estimated to cost between $1.15 and 

$1.40 per lineal yard.  These costs are 80 to 200 percent higher than the CPSC estimates described 

                                                 
86 These figures are taken from Charles E. Smith, “Economic Consideration of Options for Addressing Small Open 

Flame Ignitions of Upholstered Furniture,” Directorate for Economic Analysis, U.S. Consumer Product Safety 
Commission, October 1997, pp.11-17. 

87 Ibid, p. 17. 
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above.  In addition, more recent estimates of the total amount of fabric to be treated are somewhat 

higher than the CPSC estimate.  Applying these ranges of per-yard costs to the total amount of 

fabric (currently estimated at 433 million lineal yards) results in compliance costs of between $586 

million and $842 million.  (See Table 17.)  Note that the fabric mix used to make these calculations 

is consistent with figures presented by the Commission staff (for example, cellulosic fabric 

accounts for 31 percent of current production). 

Table 17 

 
  Note that other estimates developed by the furniture industry for the cost to comply 

with the proposed standard are even higher than this amount.  For example, Glassman-Oliver, a 

consultantcy, recently published a compliance cost estimate on behalf of the American Textile 

Manufacturers Institute (ATMI).  They estimate treatment costs to be as much as $140 million 

                                                                                                                                                                 
(...continued)  
88 One lineal yard is equivalent to 1.5 square yards. 

Estimated Fabric Treatment Cost of CPSC's Proposed Flammability Standard

Low Estimate High Estimate
Percent  of Yards to be Cost to be Total Cost to be Total 

Upholstery Total Fabric Treated Treated Cost Treated Cost
Material Production (million lineal yards) ($/lineal yard) ($million) ($/lineal yard) ($million)

[1] [2] [3] [4] [5] [6] [7]
[2] x 433.4 [3]x[4] [3]x[6]

Cellulosics 31% 134.8 1.80 242.6 3.15 424.6
Thermoplastics 69% 298.2 1.15 342.9 1.40 417.5

Totals 100% 433.4 1.35 $585.5 1.94 $842.0

Midpoint: $713.8 million

Notes and Sources:
[2],[4],[6]:  Figures are industry estimates.
[3],[4],[6]:  A lineal yard is equal to 1.5 square yards.
[3]:  433.4 million lineal yards is the total U.S. production of woven upholstery fabric in 1999.  It does not include production of 
flocked, knitted, or tufted fabric.  Although the majority of upholstery fabric produced each year is woven, this number still 
significantly underestimates the total production of upholstery fabric.  Figure from the US Bureau of the Census, as cited in the 
June 2000 issue of Textile HiLights , published by the American Textile Manufacturers Institute.
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higher than our estimate.  This report also indicates other costs not included by CPSC in their cost-

benefit analysis. 

b. Compliance Cost Estimates Should Not Be Adjusted for Profit 
Margins  

  The CPSC staff adds a profit margin adjustment, or mark-up, to its compliance cost 

estimates to present what it refers to as “consumer costs.”  However, this adjustment is improper 

for cost-benefit purposes.  Such adjustments are only appropriate in the context of economic impact 

assessment.  For cost-benefit purposes, we are only interested in determining what additional 

resources will be expended as a result of the proposed standard (in this case, the manufacturing 

costs associated with treatment and testing).  Profit margins are nothing more than a transfer 

between consumers and industry.  That is, either consumers will pay a higher price so that furniture 

manufactures can maintain profit margins, or furniture manufacturers will absorb some (or all, 

depending on the price sensitivity of consumers) of the compliance costs.  Profit margins do not 

represent a new cost in the economy.  The degree to which furniture manufacturers do transfer 

compliance costs to consumers is, however, relevant to the question of whether the proposed 

standard will have an economic impact.  As discussed in the next chapter, if the manufacturers pass 

through these costs, higher prices can encourage consumers to purchase other goods.89  If 

manufacturers are forced to absorb compliance costs, some marginal firms may become 

unprofitable and be forced to close. 

c. Testing Costs Associated with the Proposed Standard 

  In addition to treating the fabric used in the manufacture of upholstered furniture, 

industry will be required to submit fabrics for testing to ensure compliance.  This process will entail 

additional costs.  Based on a survey of some of the laboratories that currently provide such testing 

services and on discussions with other industry experts, we estimate that testing costs, including the 

                                                 
89 There is a net cost to the economy that results from cases where consumers do switch products in response to higher 

prices.  This is known as the “deadweight” loss, and refers to the reduced utility or enjoyment that the consumer 
receives from the substitute product (presumably the substitute product is less preferred, or else it would have been 
the original choice of the consumer).  However, in this case the deadweight loss is quite difficult to measure, though 
it is certain to be much smaller than the total profit margin. 
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testing fee as well as fabric and foam costs, are approximately $70 to $220 per test (testing fees 

vary between laboratories).  (See Table 18.) 

  The number of tests required annually to meet the proposed standard will depend on 

whether responsibility for compliance is placed with the textile manufacturers or with the furniture 

manufacturers.  Since many manufacturers use the same fabrics, and since complete sharing of 

testing results between manufacturers is unlikely (even if it is allowed under the proposed 

standard), costs will be much higher if testing is required at the level of the furniture manufacturing 

industry.  We estimate that if testing is required at the textile manufacturing level, approximately 

40,000 tests will need to be conducted annually at a cost of $3-$9 million.  If testing is required at 

the furniture manufacturing level, approximately 270,000 tests will be required annually at a cost of 

$20-$60 million.  (See Table 18.)  For the purposes of our final estimate, we will use the smaller 

figure. 

Table 18 

Cost per Test
Testing Fee $50-$200
Fabric Cost (2 lineal yds @ $7/yd) $14
Foam Cost (Approx. 1 cu. ft.) $5

Total Cost per Test $70-$220

Cost of Tests Required Annually
If testing is required at the textile manufacturing level:

30,000 fabric styles x 4 colors per style x 1/3 annual turnover
= approximately 40,000 tests per year

Total cost = $3-$9 million per year

If testing is required at the furniture manufacturing level:
1000 manufacturers x 200 fabric styles x 4 colors per style x 1/3 annual turnover
= approximately 270,000 tests per year

Total cost = $20-$60 million per year

Estimated Testing Cost of
CPSC's Proposed Flammability Standard

Sources:
Industry estimates, provided by the American Furniture Manufacturers Association, the Polyurethane 
Foam Association, the Upholstered Furniture Action Council, and various testing laboratories.

Note:
One-third annual turnover assumption is based on the fact that the typical fabric style lasts three 
years.  Testing costs in the first year would be three times higher than these estimates, as all  style 
would need to be tested in the first year.
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D. Corrected Cost-Benefit Estimate 

  Implementation of all of the above corrections to the CPSC estimates results in 

annual gross benefits of the proposed standard of $434 million, including $117 million from 

reduced small open flame-ignited fires and $317 million from reduced cigarette-ignited fires.  

Using the midpoint of our compliance cost estimate ($720 million), results in a net loss from the 

proposed standard of $286 million per year.  This figure should be compared to the approximately 

$300 million annual net gain claimed by the CPSC.  (See Table 19.)  We consider this to be a 

conservative estimate and, as discussed below, have identified plausible assumptions that will 

result in an even greater net loss.  The next section presents the effects on the cost-benefit estimate 

of changes in several of these key assumptions.  In addition, as discussed in Appendix 4, the 

proposed standard fails the cost-based test by an even greater amount when accounting for more 

plausible values for lives saved and injuries avoided. 

Table 19 

 

E. Sensitivity Analysis 

  Recognizing that there are uncertainties regarding several of the key assumptions 

underlying this cost-benefit analysis, we have attempted to present a range of assumptions for each 

of the adjustments made.  Wherever possible, we have used a conservative adjustment when 

choosing from a range of values.  The most critical assumptions are those regarding expected 

program effectiveness and the expected baseline number of fatalities (that is, the number of 

Summary of CPSC and NERA Benefit-Cost Calculations
(all figures in millions of dollars)

CPSC Estimate NERA Estimate
(1) (2)

Benefits Due to Avoided Small 
Open Flame Ignited Fires 255 117

Benefits Due to Avoided Cigarette 
Ignited Fires 630 317

Total Benefits 885 434

Total Compliance Costs -590 -720

Net Benefits of the Proposed 
Flammability Standard 295 -286
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fatalities expected absent the proposed standard).  There are also uncertainties or at least 

differences of opinion regarding other key assumptions including compliance costs, the statistical 

values of life and injury, and the discount rate.  We find that under all reasonable sets of these 

assumptions the proposed standard’s costs exceed its benefits.   

  Using alternative estimates developed for many of the assumptions, we find that the 

proposed standard fails by an even greater margin.  Based on estimates from the high end in each 

case, we find that the proposed standard could fail a cost-benefit test by as much as $767 million 

annually.  The range of assumptions used for the most critical components of the cost-benefit 

analysis are detailed in Table 20 below. 

Table 20 

 

VI.  ASSESSING THE NEED FOR FURTHER UPHOLSTERED FURNITURE 
FLAMMABILITY REGULATIONS 

 This analysis has demonstrated that the benefits of additional upholstered furniture 

flammability regulations are likely to be very modest.  The number of furniture fires, especially 

those causing fatalities, is already small and will continue to fall without further government 

regulation.  The risk of such fatalities is extremely small compared to other risks we readily accept 

Comparison of Alternative Assumptions for the Cost-Benefit Analysis
(all Net Benefits figures in millions of dollars)

CPSC 
Assumption

NERA Conservative 
Assumption

Change from 
CPSC Estimate NERA High Assumption

Change from 
CPSC Estimate

(1) (2) (3) (4) (5)

Baseline Fatality Estimate 75/410 68/262 -$199 53/169 -$348

Effectiveness Rate 80%/50% 50%/50% -$94 20%/20% -$527

Risk Distribution flat increasing linearly -$84 increasing exponentially -$101

Discount Rate 5%/2.5% 5%/5% -$33 7%/7% -$111

Treatment Costs CPSC NERA -$124 ATMI -$266

Testing Costs none 40,000 tests per year -$6 270,000 tests per year -$40

Net Benefits of the Proposed 
Flammability Standard $295 -$286 -$581 -$767 -$1,062

Notes:
Where two assumptions are given separated by a "/", the first corresponds to small open flame fires and the second to cigarette-ignited fires.
Adjustments to Net Benefits are not additive.
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in our daily lives.  The risk is also lower than other risks accepted by the CPSC.  Moreover, 

according to CPSC-sponsored research, the two regulatory policies proposed to reduce upholstered 

furniture fires—the U.K. standard and California’s TB-117—show modest or no evidence of 

effectiveness.  Continued implementation of certain existing policies and the expansion and 

introduction of others designed to improve fire safety, however, will serve to lower furniture fires 

and related fatalities even more.  As discussed above, the costs of the proposed standard greatly 

exceed the benefits.  Below, we discuss the need for the proposed standard, independent of the 

cost-benefit outcome.  We consider whether the risk level is acceptable, whether the economic 

impacts are substantial, and whether other policies might more effectively reduce risk. 

A. The Risk of Furniture Fire Fatalities 

  It is very important to consider the risk society faces from furniture fires relative to 

other risks.  We do not and cannot expect to live in a risk-free world.  The small number of annual 

upholstered furniture fire fatalities demonstrates that this risk is quite low.  Over the past five years, 

the risk has been about 0.34 in 1 million.90  Thus, the chance of dying in a small open flame-ignited 

upholstered furniture fire, without further government intervention, is only slightly higher than the 

chance of being killed by lightning.91  Our projections indicate that this risk will become even 

smaller, to as low as 0.19 in 1 million by the year 2003.  The risk of dying in a cigarette-ignited fire 

is also low and likely to fall further, to as low as 0.60 per million by the year 2003 and 0.19 per 

million by 2010.  In the context of other everyday risks, these risk levels are very small.  Consider 

that the following actions result in an annual fatality risk of 1 in a million:92 

• Living two days in Boston (because of air pollution); 

• One chest x-ray taken in a good hospital (because of radiation); 

• Eating 40 tablespoons of peanut butter (because of aflatoxin B); 

• Drinking 30 12-ounce cans of diet soda (because of saccharin). 

                                                 
90 Excluding the misclassified 1994 Maryland fire. 
91 According to the National Center for Health Statistics, between 1990 and 1998 an average of 69 deaths per year are 

attributed to lightning, reflecting about a 0.27 fatality rate per million.  In some years, the furniture fire fatality rate 
was virtually identical to the lightning fatality rate. 

92 As reported in W. Kip Viscusi, J. Vernon and J. Harrington, Economics of Regulation and Antitrust, Second Edition, 
MIT Press, 1995, p. 659. 
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  The chances of accidental death by small open flame-ignited furniture fire are very 

small.  In 1998, for example, these fatalities (113, including the NFPA adjustment and an allocation 

of unknowns) represented only 0.14 percent of all accidental deaths in the United States.93  

Cigarette-ignited fire fatalities also represent a very small share, 0.44 percent. 

  The CPSC clearly recognizes that risks of this magnitude exist and are often 

unavoidable or avoidable only at extraordinary cost.  The CPSC, for example, found acceptable a 

cigarette lighter safety standard which, if as effective as expected, would still result in between 45 

and 70 fatalities per year.94  This risk level of 0.17 to 0.26 per million is presumably considered 

acceptable and is similar to the risk level currently posed by small open flame-ignited upholstered 

furniture fires.  In addition, the risk associated with upholstered furniture fires is well below the 

acceptable risk standard followed by the U.S. EPA for Superfund clean-up.95  In general, risk 

experts consider risk below 1 per million to be de minimus.  This is case because the rate is below 

many everyday risks that are essentially unavoidable.  In addition, the rate is so small that accurate 

measurement becomes a problem. 

B. The Economic Impact of the Proposed Standard 

  The CPSC staff has briefly considered the economic impacts of the proposed 

standard.  They have concluded that since all upholstered furniture manufacturers will be affected 

by the standard, the manufacturers will be able to pass through the additional costs to consumers.  

Consequently, the staff does not anticipate any substantial disruption in the furniture industry in the 

form of lost profits, job losses, or plant closings.96  A more careful consideration of the potential 

                                                 
93 The number of accidental deaths in the U.S. in 1998 was 81,359 (Sherry Murphy et al., “Fatalities: Final Data for 

1998,”  National Vital Statistics Reports, National Center for Health Statistics, Vol. 48, No. 11, July 24, 2000.) 
94 The CPSC expects the cigarette lighter standard to reduce the number of lighter-related fire fatalities from 150 to 

between 45 and 70 annually. 
95 EPA requirements of chemical concentrations at Superfund sites imply a lifetime risk of death not to exceed 1 in 

10,000, or 100 in 1 million.  This corresponds to an annual risk of about 1 in 1 million.  See W. Kip Viscusi, 
Rational Risk Policy, 1988. 

96 The staff did observe that smaller manufacturers were more likely to use cellulosic fabrics and, as a result, might face 
higher costs, but they did not identify any related consequences.  See Charles Wilson memorandum to Dale R. Ray, 
“Economic Considerations for Upholstered Furniture Petition FP97-1,” November 15, 1993, reprinted as Tab L (p. 
662) in U.S. CPSC, “Regulatory Options Briefing Package on Upholstered Furniture Flammability.” 
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economic impacts of the proposed standard, however, indicates that it may not be possible for 

manufacturers to pass through all of the standard-related costs.  Since the upholstered furniture 

industry is highly competitive, operating on small margins, absorbing any additional costs could be 

devastating.  The ability of furniture manufacturers to pass through these costs and the 

consequences if they cannot are discussed below.  We also consider the impacts on consumers if 

costs are passed through. 

1. The Upholstered Furniture Industry is Highly Competitive 

  The U.S. upholstered furniture industry is highly competitive.  In 1997, there were 

over 1,000 upholstered furniture manufacturers across the country.97  Although the top four 

companies account for about 25 percent of sales, the industry is not considered concentrated since 

the top 50 firms account for 69 percent of sales.98  According to industry experts Mann, Armistead 

& Epperson: 

The upholstered end of the industry is typified by its low cost of 
entry, minimal mechanization and technology, and the diverse 
geographic base.  Some upholstery is manufactured in every state of 
the Union because of the fragile nature of the product, and because 
of the large shipping expense relative to the cost of the product.99  
 

  Not surprisingly, given the degree of competition, profit margins in the upholstered 

furniture industry are quite modest.  As shown in Figure 20, they have ranged from 0.6 to 4.0 

percent over the period 1990 through 1999.  Small furniture manufacturers in particular operate 

with very small margins.100 In addition, the entire U.S. furniture industry faces increasingly 

substantial competition from foreign firms.  As shown in Figure 21, the U.S. trade deficit in 

furniture has escalated from $2 billion in 1990 to $7.0 billion in 1999. 

                                                 
97 U.S. Bureau of the Census, Upholstered Household Furniture Manufacturing, Economic Census 1997. 
98 U.S. Bureau of the Census, Concentration Ratios in Manufacturing, Economic Census 1992. 
99 Mann, Armistead & Epperson, Furnishings Digest: 1997 Annual Overview, p. 90. 
100 RMA, Annual Statement Studies, 2000. 
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Figure 20 

 
 

Figure 21 

As Expected in a Competitive Industry, Profit Margins of Furniture 
Manufacturers Traditionally Have Been Small
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  Furniture sales also compete with other household durable goods.  Over the past 

decade, furniture sales growth has lagged behind several of these goods, including electronics and 

computers.101  Finally, sectors of the furniture industry compete against other sectors for sales.  

This level of competition from within and from outside of the industry helps explain the relatively 

high business failure rates suffered by U.S. furniture manufacturers. 

  As shown in Figure 22, the failure rate of furniture manufacturers was 54 percent 

higher than that of all other manufacturers over the period 1990 through 1998.  Furthermore, the 

competition facing an upholstered furniture manufacturer is evident by the fact that the consumer 

price index (CPI) for furniture and bedding has increased at a much slower rate than the overall 

consumer price index.  (See Figure 23.) 

Figure 22 

                                                 
101 DRI/McGraw-Hill et al., U.S. Industry & Trade Outlook ‘98, p. 38-4. 

Furniture Manufacturers Were 54 Percent More Likely to Fail 
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Figure 23 

 
 

2. Can Upholstered Furniture Manufacturers Absorb the Costs of the 
Proposed Standard?  

  In the face of competition from other durable goods, other sectors of the furniture 

industry, and foreign firms, U.S. upholstered furniture manufacturers may not be able to fully pass 

through the costs of the proposed standard to their customers.  Consequently, profit margins may 

suffer.  Since most firms already operate on very thin margins, these firms may be in jeopardy 

unless they can avoid the standard-related costs by switching fabrics, reducing costs elsewhere in 

production, or refocusing on export markets where the standard will not be required.  Switching 

fabrics may prove difficult since manufacturers respond to consumer preferences.  Furniture 

demand is very fashion-conscious.  Further cost reductions may also be unattainable because, in 

such a competitive industry, one would expect costs to be already minimized as much as possible. 

  Finally, the higher labor and production costs facing American manufacturers, the 

differing ways furniture is designed and utilized in various foreign cultures, and the high prices of 

The Consumer Price Index for Furniture and Bedding Has Increased at a 
Slower Rate than the Overall Consumer Price Index, 1987-1999
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American products in some overseas markets due to the strong U.S. dollar make increasing 

furniture exports difficult.  According to the U.S. International Trade Administration, these 

problems facing U.S. furniture manufacturers as a whole “are reflected in the essentially stagnant 

ratio of exports to domestic shipments of 5 to 6 percent since 1991.”102  The upholstered furniture 

industry currently exports about $170 million worth of goods annually.  Even if furniture for export 

is exempt from the standard, it may prove expensive to produce separate products for domestic 

sales and export. 

  As described above, NERA estimates the annual cost of a furniture flammability 

standard to be $720 million.  Considering current upholstered furniture sales total $8 billion to $9 

billion per year, the inability to pass on any of the costs would cause up to an 8.6 percentage point 

drop in profit margins.  Considering profit margins historically have been less than 3 percent of 

sales, even the inability to pass on a third of the standard-related costs could cause the overall 

industry to lose money.  If these losses could not be remedied, then many firms would be forced to 

close. 

  Finally, it is important to note that the portions of the U.S. upholstered furniture 

industry that will be hit the hardest may be low-end and small furniture manufacturers.  Since low-

end business is geared towards price-sensitive customers, passing on the costs of the standard will 

make new furniture less affordable to that market segment.  On the other hand, the inability to pass 

on the full costs of the standard may make competing in the low-end market unprofitable.  Either 

way, new furniture will be less likely to be purchased by the consumer groups at greatest risk of a 

furniture fire, further delaying the impact of a new standard.  Small furniture manufacturers often 

face limited flexibility to absorb increased costs and tend to operate with slim profit margins.103  

Consequently, they are particularly susceptible to regulatory changes.  Also, small firms tend to 

have narrower product lines (e.g. solely upholstery rather than casegoods); thus, compliance costs 

                                                 
102 DRI/McGraw-Hill et al., U.S. Industry & Trade Outlook ‘98, p. 38-14. 
103 Despite the recent economic boom, small furniture manufacturers have reported losses.  See RMA, Annual 

Statement Studies, 2000. 
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could fall more squarely on them.  These sensitivities have led the Small Business Administration 

to raise concerns with the CPSC.104 

3. Impact on Consumers 

  Furniture manufacturers may increase prices and limit selections to protect their 

profits.  Thus, consumers may pay more and have fewer choices, which could retard the market 

penetration of furniture meeting the proposed standard. 

C. Other Policies That Could Contribute to a Reduction in Upholstered Furniture 
Fires and Fatalities 

  Our analysis indicates that several policies and regulations could do more to reduce 

furniture fires than additional flammability standards.  These include anti-smoking programs, the 

CPSC cigarette lighter safety regulation, and smoke detector requirements and enforcement.  Our 

analysis also suggests that policies to provide daycare to working parents may provide an indirect 

benefit.  All of these policies may provide greater net benefits to consumers and taxpayers than the 

proposed standard, especially if they can help reduce a greater share of all fires, not only furniture 

fires. 

  Smoking prevalence, perhaps more than any other factor, influences the number of 

cigarette and small open flame-ignited upholstered furniture fires fatalities.  Consequently, 

continued investment in anti-smoking programs will contribute greatly to reducing furniture fire 

fatalities, as well as fatalities from other types of cigarette, match, and lighter-ignited fires.  

California’s reduced smoking prevalence may be attributed, for example, to more aggressive public 

education programs, office and public space smoking bans, and high cigarette taxes.105  Cigarette 

taxes and prices are expected to rise in the wake of recent government settlements with the tobacco 

industry. 

                                                 
104 Small Business Administration, Comments Re 63 Federal Register 13,017, March 17, 1998. 
105 The impact of taxes is discussed in Michael Grossman et al., “Policy Watch - Alcohol and Cigarette Taxes,” Journal 

of Economic Perspectives, Vol. 7, No. 4, 1993, pp. 211-222.  Also see Smoking: Making the Risk Decision, Oxford 
University Press, 1992.  The relative impact of California’s taxes are noted in “Cigarette Smoking Before and After 
an Excise Tax Increase and an Antismoking Campaign–Massachusetts, 1990-1996,” MMWR, November 1996.  For a 
discussion of the impact of smoking bans, see William Evans et al., “Do Workplace Smoking Bans Reduce 
Smoking,” National Bureau of Economic Research, Working Paper 5567, May 1996. 
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  Since the mid-1980’s there has been movement to require cigarette manufacturers to 

reduce cigarette ignition propensity.106  The Cigarette Safety Act of 1984 and 1990 found that it 

was technically and economically feasible to reduce ignition propensity by altering such cigarette 

characteristics as filter tip, paper density, cigarette circumference, tobacco density, and elimination 

of a citrate additive, and set out to develop a performance standard for the cigarettes.  Government 

and NFPA studies related to this legislation indicate that fire-safe cigarettes could reduce 

upholstered furniture fires by 80 percent or more.107  Congressman Joe Moakley of Massachusetts 

introduced the first fire-safe cigarette bill in 1979.  Moakley’s bill would give the CPSC the 

authority to impose a fire safety standard for cigarettes, a product that has historically fallen outside 

the agency’s jurisdiction. 

  In late August, New York became the first state to require that cigarettes be sold 

“fire-safe” so that they self-extinguish when the smoker is not inhaling.  The New York standard 

will take effect July 1, 2003.  In California, a similar bill was proposed and suspended by the 

Committee on Appropriations just a week after the New York bill passed. 

  Imposing such a standard appears far more effective than the proposed upholstery 

standard.  It would reduce fires and fatalities from the most significant ignition source for 

upholstered furniture.  It would also reduce fires involving other materials.  Finally, it would 

impose the cost of the regulation on those creating the risk—unlike the upholstery standard—

potentially deterring risky behavior.  

  The CPSC cigarette and multi-purpose lighter safety regulations are also likely to 

further reduce furniture fires and related fatalities.  A large share of lighter-ignited furniture fires 

involve child’s play.  Although the impact of the regulations is still unclear and potential 

enforcement problems have surfaced (e.g., tampering with the safety feature), the policies target an 

important source for fire reduction.   

                                                 
106 www.cstorecentral.com/register/resource/daily/dn0821001.html  and 
 www.cstorecentral.com/register/resource/daily/dn0825002.html 
107 Richard Gann et al., “The Effect of Cigarette Characteristics on the Ignition of Soft Furnishings,” Center for Fire 

Research, National Bureau of Standards, January 1988. 
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  The role of smoke detectors in reducing fatalities has been emphasized in the 

literature and is demonstrated in the NFIRS data.  The vast majority of upholstered furniture fire 

fatalities occur where either there is no smoke detector or the detector is not working.  

Consequently, policies encouraging greater use and maintenance could also serve to reduce 

furniture fire-related fatalities.  The U.K. has clearly recognized this by continuing to sponsor a 

nationwide television campaign. 

  Finally, the role of child’s play and the prevalence of single-family households 

among fire victims point to other programs which could help reduce furniture fires.  Programs 

designed to help working parents, especially single parents, such as daycare and after-school care, 

would reduce the number of unsupervised children and could greatly reduce the number of fires.  

Greater efforts regarding fire safety education may be helpful as well.  All of these policies could 

have a major effect, not only on the relatively few small open flame and cigarette-ignited 

upholstered furniture fires and related fatalities, but on overall fire and related fatality rates in the 

United States. 
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APPENDIX 1:  CONCERNS REGARDING NFIRS 

 In order to evaluate both the CPSC’s estimates of the magnitude of losses attributable to 

upholstered furniture fires and the NASFM’s claim of a substantial reduction in upholstered 

furniture fires in California, NERA turned to the principal database underlying both assertions, the 

National Fire Incidence Reporting System (NFIRS).108  Established by the United States Fire 

Administration (USFA) in the mid-seventies, the NFIRS program is intended to help state and local 

governments develop fire reporting capabilities as well as to create a uniform reporting system to 

analyze data at a national level.  Every incident report in the NFIRS database records vital 

information, such as the ignition factor, the form of material first ignited, the form of heat of 

ignition, the number of casualties, and the amount of property loss, based on a national set of 

reporting codes.  NFIRS has grown rapidly in participation since its inception; with now more than 

14,000 fire departments in 40 states reporting over 1 million fires per year, the NFIRS database 

represents the world’s largest national collection of fire incident information. 

 Despite its size, however, the NFIRS database is currently estimated to record less than one 

half of all the fires that occur in the United States in a given year.  Thus, it is necessary to utilize a 

supplemental database to estimate national totals.  Typically, the annual survey of fire experience 

conducted by the National Fire Protection Association (NFPA) is used for such purposes.  

Although the NFPA survey cannot provide as detailed a portrait of fires as NFIRS, it provides a 

reasonably accurate count of the total number of fires and related losses in general categories (in all 

residential structures, for example). 

 The NFIRS data also contain many fires with unknown origin.  These fires account for 

between 36 percent and 48 percent of the annual total reported fires.  Thus, every year fires of 

unknown origin represent from a third to a half of the reported fires in any given category.  The 

methodologies to adjust NFIRS data to national levels using the NFPA survey and to allocate the 

various unknowns in the NFIRS database are outlined in an article by John R. Hall, Jr. of the NFPA 

and Beatrice Harwood of the CPSC, “The National Estimates Approach to U.S. Fire Statistics.”  

                                                 
108 The NASFM mainly relies on the California Fire Incidence Reporting System (CFIRS) for California data.  CFIRS 

is California’s state-level version of NFIRS, and the information on California fires contained in NFIRS is derived 
(continued...)  
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 While these methods have apparently gained general acceptance, there are reasons for 

concern, especially when the adjustments are made to categories with few actual reported fires.  

First, there may be systematic biases inherent in NFIRS, both in one year’s numbers and across 

years.  The sample of fires found in the NFIRS database is by no means random.  Many fire 

departments, especially those in small rural communities, do not have the resources or 

organizational framework necessary to participate in NFIRS.  Also, for economic, political, or 

philosophical reasons, numerous states traditionally have had little or no participation—for 

example, Pennsylvania has never been a part of NFIRS.  In addition, states and fire departments 

join and drop out of the system every year, changing the sampling landscape over time.  As Hall 

and Harwood state: 

“Participation rates, therefore, are not necessarily uniform across regions and sizes 
of community, both of which are factors correlated with frequency and severity of 
fires.  This means NFIRS may be susceptible to systematic biases.  No one at present 
can quantify the size of these deviations from the ideal, representative sample, so no 
one can say with confidence that they are or are not serious problems.”109 

 Similarly, resources can dictate the level of participation for those that do take part in the 

NFIRS program.  Some fire departments or states are able to provide more detailed reports than 

other fire departments or states, which are forced to leave many reporting fields blank.  And 

changing levels of available resources can lead to changing levels of participation from year to 

year.  This too may introduce systematic biases into the fire incidences that are reported.  In other 

words, there is reason to doubt that the proportion of different types of fire among the unreported is 

equal to the proportion of fires reported to NFIRS. 

 Second, scaling NFIRS results up to a national estimate does not work well when a few 

fires represent a large share of total loss—whether or not NFIRS captures those fires can vary the 

results dramatically in those cases.   

                                                                                                                                                                 
(...continued)  

from the CFIRS database.  Therefore, for most years the information contained in CFIRS is identical to that 
contained in the NFIRS database.  

109 John R. Hall, Jr. and Beatrice Harwood, “The National Estimates Approach to U.S. Fire Statistics,” Fire 
Technology, May 1989. 
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 Third, the NFPA survey itself, used to adjust the NFIRS data to estimate national totals, is 

not an exact portrayal of the U.S. fire experience.  Although the number of fires are usually 

reported with a confidence interval around 1.5 percent, the confidence intervals around the number 

of injuries and fatalities are generally around five percent and nine percent, respectively. 

 Fourth, there are concerns regarding the methodology used to allocate fires with certain 

information unknown or not reported.  Although there is a generally accepted methodology to 

allocate unknowns, it is acknowledged that there are several ways to apply this framework, which 

can produce varying results.  In practice the various results are usually relatively similar, but 

theoretically they could be radically different.  In addition, the methodology is based on the theory 

that the proportion of different types of fires among the unknowns is equal to the proportion of fires 

among the knowns; however, it is possible that some types of fires are more likely to be ascertained 

than others.   

 Fifth, despite the best efforts of local and state agencies and the USFA, the NFIRS database, 

like any other large database drawn from numerous sources, is subject to some data quality 

problems.  

 Finally, as noted in a recent GAO report on the CPSC, the NFIRS data “are available only 

with a long lag.”110  Indeed, considering the amount of data and the multitude of sources it must 

draw from, it is not surprising that the NFIRS database suffers from a two to three year delay.  For 

example, 1997 data were not available until mid-year 1999.  The 1998 data did not become 

available until Fall 2000. 

 This is not to say that we should altogether disregard the NFIRS database as flawed.  

Despite the numerous concerns raised above, the NFIRS database is still a very useful tool and 

most likely a reasonably accurate measure of the types and the numbers of fires (and related losses) 

found in the United States, especially on a macro level.  However, when one is investigating a 

specific and small portion of the total US fire experience, such as the fires started by a small open 

flame igniting a piece of upholstered furniture, any of the points above raise some serious concerns 

                                                 
110 U.S. General Accounting Office, “Consumer Product Safety Commission: Better Data Needed to Help Identify and 

Analyze Potential Hazards,” September 1997, p. 79. 
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regarding the uncertainties associated with national estimates based on NFIRS and the NFPA 

survey. 
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APPENDIX 2: THE NEW CPSC METHODOLOGY 

 As discussed in the report text and Appendix 1, the NFIRS database by itself is not a 

comprehensive measure of fire experience in the United States.  When deriving national estimates, 

the NFIRS data must be adjusted to account for fires that are not reported to the NFIRS system and 

for reported fires with unknown characteristics.  Until recently, the process outlined in a 1989 

article by John R. Hall, Jr. and Beatrice Harwood was the accepted methodology for making these 

adjustments.111  In fact, the fire loss figures utilized by the CPSC in their cost-benefit analysis are 

estimated using this methodology. 

 In its “1997 Residential Fire Loss Estimates,” however, the CPSC introduced a revised 

version of Hall and Harwood’s methodology.112  Although it utilizes the same principles and 

methods espoused by Hall and Harwood, the new CPSC methodology allocates additional fires 

with unknown characteristics.  Furthermore, the new methodology includes a calculation for non-

arson fires, which were not specifically addressed in Hall and Harwood’s article.  We discuss each 

of these changes and their impact on the national estimates below. 

 The first revision in the new CPSC methodology is the additional allocation of fires with 

unknown characteristics.  In their article, Hall and Harwood present a methodology for allocating 

fires with missing or unknown characteristics based the distribution of fires with known 

characteristics.  For example, when estimating the number of match-ignited upholstered furniture 

fires, Hall and Harwood’s methodology allocates fires with an unknown material first ignited and 

upholstered furniture fires with an unknown source of ignition.  The new CPSC methodology 

expands the allocation of unknowns to include “within category” unknowns for both the primary 

and secondary variables.  For example, when estimating the number of match-ignited upholstered 

furniture fires, the new methodology also allocates fires where the material first ignited is an 

unknown type of furniture and upholstered furniture fires where the source of ignition is an 

                                                 
111 John R. Hall, Jr. and Beatrice Harwood, “The National Estimates Approach to U.S. Fire Statistics,” Fire 

Technology, May 1989. 
112 Jean Mah, Linda Smith, and Kimberly Ault, “1997 Residential Fire Loss Estimates,” August 2000. 
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unknown type of open flame.113  As expected, the extra allocation of unknowns in the new 

methodology increases the national estimates.  From 1980-1998, the additional allocation of 

unknowns raises the national estimates of cigarette-ignited upholstered furniture fire fatalities by an 

average of 13 percent per year and the national estimates of small open flame-ignited upholstered 

furniture fire fatalities by an average of 17 percent per year.  (See Table 21, Figure 24, and Figure 

25.)  In some cases, the additional allocation substantially alters the final estimate for example, in 

1997, the expanded allocation increases the estimate of small open flame-ignited upholstered 

furniture fire fatalities by 51 percent (from 57 deaths to 87 deaths). 

Table 21 

                                                 
113 That is, while the Hall and Harwood methodology implies that any unknown furniture involved in a fire was not 

upholstered furniture, the new CPSC methodology assumes that some proportion of those unknown furniture was 
actually upholstered furniture.  Similarly, the new CPSC methodology assumes that some proportion of upholstered 
furniture fires ignited by an unknown open flame was actually ignited by a match. 

The New CPSC Methodology for Allocating Unknowns Increases
the National Estimates of Fire-Related Deaths

Deaths from Cigarette-Ignited Deaths from Small Open Flame-Ignited
Upholstered Furniture Fires Upholstered Furniture Fires

Old 
Methodology

New 
Methodology % Increase

Old 
Methodology

New 
Methodology % Increase

1980 938            1,085         16% 173            196            14%
1981 1,005         1,179         17% 79              82              4%
1982 865            991            15% 92              107            17%
1983 744            833            12% 122            188            54%
1984 753            852            13% 109            114            4%
1985 683            740            8% 104            108            4%
1986 706            802            14% 115            136            18%
1987 660            730            11% 140            149            6%
1988 767            789            3% 125            137            10%
1989 588            635            8% 97              113            17%
1990 533            597            12% 93              113            22%
1991 425            471            11% 109            139            28%
1992 436            490            13% 73              83              14%
1993 360            424            18% 72              94              30%
1994 376            422            12% 144            166            15%
1995 416            509            22% 81              90              11%
1996 399            471            18% 67              74              12%
1997 414            440            6% 57              87              51%
1998 310            370            19% 113            131            15%

1980-1998 11,378       12,828       13% 1,964         2,307         17%

Source:
1980-1998 NFIRS data, 1980-1998 NFPA surveys.
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Figure 24 

 

Figure 25 

 

The New CPSC Methodology Increases the National Estimate of Fatalities 
from Cigarette-Ignited Upholstered Furniture Fires
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 In the report text, we criticize the inclusion of arson-related fires in previous CPSC national 

fire estimates.  In its 1997 fire loss estimates, the CPSC acknowledges that arson-related fires 

should be excluded in order “to reflect those fire losses more likely to be addressable by U.S. 

Consumer Product Safety Commission actions.”114  As a result, the new CPSC methodology also 

includes a means of identifying non-arson fires.  Specifically, the new methodology assumes that 

the proportion of the national fire estimate that is non-arson is equal to the proportion of reported 

fires (with a known factor) that is non-arson.  On average, accounting for arson-related fires 

reduces the national estimate of cigarette-ignited upholstered furniture fire deaths by 1 percent and 

small open flame-ignited upholstered furniture fire deaths by 9 percent.  (See Table 22.)  The effect 

of excluding arson-related fires has been more pronounced in recent years from 1996-1998, 

arson-related fires accounted for 17 percent of total small open flame-ignited upholstered furniture 

fire deaths. 

Table 22 

                                                 
114 Mah et al., August 2000. 

Excluding Arson-Related Fires Reduces the National Estimate of Cigarette-Ignited 
and Small Open Flame-Ignited Upholstered Furniture Fire Deaths 

Deaths from Cigarette-Ignited Deaths from Small Open Flame-Ignited
Upholstered Furniture Fires Upholstered Furniture Fires

All Non-Arson % Reduction All Non-Arson % Reduction

1980 1,085         1,085         0% 196            151            -23%
1981 1,179         1,171         -1% 82              82              0%
1982 991            979            -1% 107            94              -13%
1983 833            833            0% 188            180            -4%
1984 852            815            -4% 114            107            -6%
1985 740            735            -1% 108            94              -13%
1986 802            802            0% 136            130            -4%
1987 730            721            -1% 149            140            -6%
1988 789            780            -1% 137            128            -7%
1989 635            635            0% 113            108            -4%
1990 597            580            -3% 113            100            -12%
1991 471            471            0% 139            135            -3%
1992 490            490            0% 83              79              -5%
1993 424            410            -3% 94              84              -11%
1994 422            422            0% 166            154            -7%
1995 509            503            -1% 90              85              -6%
1996 471            471            0% 74              59              -21%
1997 440            440            0% 87              69              -20%
1998 370            354            -4% 131            113            -14%

1980-1998 12,828       12,698       -1% 2,307         2,092         -9%
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APPENDIX 3: REGRESSION ANALYSIS OF CIGARETTE-RELATED FATALITIES 

 Our projections of cigarette-ignited furniture fire fatalities presented in Chapter III are based 

on a linear regression of cigarette-related fatalities on smoking prevalence at the national level.  

Due to the fact that both factors have been declining steadily, our results show a strong correlation.  

One concern with this approach is that the downward trend in cigarette-related fatalities may be, in 

part, explained by factors other than the reduction in smoking prevalence and cigarette 

consumption.  If these other factors are not expected to decline in future years along with cigarette 

consumption, then our methodology may overstate future reductions in cigarette-related fatalities. 

 To test this hypothesis, we would ideally include other variables that we believe affect the 

rate of cigarette-related fatalities, such as alcohol consumption, household income, and education.  

Adding additional variables to the national regression, however, leads to several problems.  First, 

only about 15 data points are available, thus the regression rapidly runs out of degrees of freedom 

as additional variables are added.  Second, at a national level, many of these other variables are also 

highly correlated with each other, which leads to a multicollinearity problem. 

 To address these concerns, we ran a second series of regressions using a state-level data set 

with other variables included.  This data spanned the same time period (1983 through 1998), but 

included cross-sectional data from all 50 states and the District of Columbia.  A panel data set (a 

combination of cross-section and time-series) provides a sufficient number of observations to allow 

for the addition of numerous independent variables and also provides sufficient variation to 

ameliorate the multicollinearity problem. 

 We ran the following panel regression: 

cigarette-related fatalities = constant  + b1*cigarette consumption + b2*alcohol consumption 
      + b3*poverty rate + b4-54*state indicator variable1-50 
 
This regression was run for the years 1983-1998 using the GLS method in the STATA software 

package. 

 We found that coefficients on all three of the primary independent variables were 

statistically significant and had the expected sign.  That is, cigarette consumption (number per 

capita per year), alcohol consumption (gallons per capita per year), and poverty rate (measured as 
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percent of population below the federal poverty line) were each positively correlated with cigarette-

related fatalities.  Complete results are presented in Table 23. 

 Based on these results, we forecasted cigarette-related furniture-fire fatalities in 2003, 

assuming that the only change would be an increase in population and a reduction in cigarette 

consumption (using the Tobacco Merchants Association’s projection as described in Table 12).  

The resulting projection was 260 fatalities annually.  This compares quite closely to the 262 figure 

we report in Table 12 and use in our cost-benefit analysis. 

 Finally, this result also indicates that cigarette-related furniture fire fatalities could decline 

even further if alcohol consumption falls or incomes rise in the future. 

Table 23 

 

 

Cigarette Ignited Upholstered Furniture Fatalities
Cross Sectional/Time Series Analysis, 1983-1998

Observations 623
Groups/states 44
Observations per State (min) 6
Observations per State (avg) 14.68
Observations per State (max) 16

Wald Chi Squared (46) 488.96
Pr > Chi Squared 0.00

Coefficient Standard Error z  Stat
cig_pc (1,000 Cig. per person) 1.37 0.36 3.76
poverty (Poverty Rate) 0.05 0.03 1.65
alcohol (Gallons per person) 0.82 0.45 1.82
intercept -4.98 1.99 -2.50

Note:
State dummy coefficients included in regression, omitted in presentation.

Sources:
Alcohol Epidemiologic Data System, National Institute on Alcohol Abuse and Alcoholism
U.S. Census Bureau, Poverty and Health Statistics Branch,  Current Population Reports.
U.S. Census Bureau, ST-99-3, released  Dec. 1999 and P25-1106, released Nov. 1993.
The Tax Burden on Tobacco, Volume 34, 1999.
1983-1998 NFIRS data, 1983-1998 NFPA national fire experience surveys.
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APPENDIX 4: REVIEW OF CPSC’S INJURY COST AND VALUE OF LIFE ASSUMPTIONS 

 As discussed in the text, we did not correct the CPSC’s assumptions regarding the statistical 

value of lives saved and injuries avoided although we believe they are in error.  Even without 

changing these assumptions, we found that costs exceed benefits.  This appendix explains the basis 

for our conclusion that these CPSC assumptions are in error and illustrates how correcting them 

strengthens our conclusion that the proposed standard fails a cost-benefit test. 

 The CPSC staff estimates the benefits of the proposed standard in terms of avoided fire 

fatalities, injuries, and property losses.  In order to translate these benefits into a dollar figure, a 

value is assigned to each fatality and injury that the standard is expected to avoid.115  This is a well-

accepted approach.  The values the staff assigned, however, are quite high.  As discussed further 

below, although the statistical value of life used by the staff does lie within the range reported in 

the literature, it is not adjusted to reflect the age distribution of fire victims, nor does it reflect the 

values used by other Federal agencies for similar cost-benefit analyses.  The value assigned to 

injuries is well above a consensus value from the literature.116  Changing only the values assigned 

to each fatality and injury to reflect our corrected values, without making any other adjustments to 

the CPSC’s analysis, reduces the benefits of the standard by $254 million.  Including the other 

adjustments discussed in the text of the report, this would lead to the standard failing a cost-benefit 

test by at least $510 million annually. 

A. The CPSC Staff Relies on a High Statistical Value of Life Estimate 

  Estimating the value of human life is a sensitive subject but a necessary one in 

evaluating a public policy intended to save lives and avoid injury.  Such valuations are commonly 

made either explicitly or implicitly by governments as well as individuals.  A local government, for 

example, may consider adding another ambulance to its fleet.  Although the addition will clearly 

save lives, the government may deem it too expensive relative to other public needs such as 

education or child nutrition.  By this decision, the government has placed an implicit value on 

                                                 
115 Property losses avoided are estimated by applying the expected effectiveness rate of the standard to a property loss 

estimate calculated from NFIRS and data from the NFPA. 
116 Although we have not closely examined the CPSC’s property loss estimates, they are clearly too high because they 

include losses from arson fires; nevertheless, we do not adjust the CPSC’s property loss figures. 
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saving a life.  Economists and policy analysts often rely on a statistical value of life based on how 

people respond to risk and wage tradeoffs in various occupations.  People’s willingness to accept a 

specific risk of dying for a specific wage provides a useful indicator as to how they value their 

lives.  The statistical value of life estimates do not reflect the value of an actual life.  Rather, they 

reflect individuals’ willingness to pay for small reductions in levels of risk exposure. 

  Numerous studies have addressed this issue, resulting in a relatively wide range of 

estimates.  A 1993 survey indicates that a value of between $3 million and $7 million is consistent 

with research completed through 1992.117  The CPSC’s choice of a value of about $5 million falls 

within this range.  However, it is interesting to note that the staff, in earlier discussions of the 

standard, used a $2.2 million estimate based on a National Public Services Research Institute 

(NPSRI) study.118  The Commission used $2.0 million in its cigarette lighter safety regulation 

analysis.119 

  Other agencies have also recently used this value or less.  The U.S. Department of 

Transportation, for example, used a value of about $3 million in its proposed hours of service 

regulation for truckers in 2000.120  Even the Surrey Report relies on a lower value, about $4.5 

million, as does a report for the U.K. Home Office.121 

  A study completed in 1995 indicates an average value of $3.5 million, but $4.0 

million for people 65 or over and $3.0 for younger people.122  About 90 percent of small open 

flame-ignited fire fatalities from 1994-1998 were below 45 years of age.  (See Table 24.)  In 

                                                 
117 W. Kip Viscusi, “The Value of Risks to Life and Health,” Journal of Economic Literature, Vol. 31, No. 4, 

December 1993, pp. 1912-1946. 
118 Dale R. Ray, “Activities on Upholstered Furniture Flammability,” and Ted R. Miller et al., Estimating the Costs to 

Society of Cigarette Fire Injuries:  Final Report, National Public Services Research Institute in association with the 
Urban Institute and the Burn Foundation, July 9, 1993. 

119 U.S. Consumer Product Safety Commission, “Standard for Cigarette Lighters: Final Rule,” Federal Register, 
58FR37557, July 12, 1993. 

120 U.S. DOT, Federal Motor Carrier Safety Administration, “Hours of Service of Drivers; Driver Rest and Sleep for 
Safe Operations; Proposed Rule,” Federal Register, Vol. 65, No. 85, Tuesday, May 2, 2000. 

121 Donald Roy, “The Cost of Fires:  A Review of the Available Information,” Home Office Publication, 1997. 
122 Raymond Kopp et al., “Cost-Benefit Analysis and Regulatory Reform:  An Assessment of the Science and the Art,” 

Resources for the Future, Discussion Paper 97-19, January 1997.  The importance of age adjustment is familiar in the 
cost-benefit literature. 
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contrast, more than 55 percent of the cigarette-ignited fire victims were over 45 years old.  Thus, 

accounting for the age distribution of victims of cigarette and small open flame fires, and the more 

recent study results adjusted for age, a weighted value of $3.5 million would be appropriate.123  

Applying this value in lieu of the CPSC’s value would reduce our estimate of the annual loss 

imposed by the proposed standard by $97 million. 

Table 24 

 

B. The CPSC Staff Relies on a High Injury Cost Estimate 

  Estimating the cost of injuries is a complex and controversial task.  The CPSC staff 

assumes a value of $170,000 per injury, referring to research conducted for the cigarette lighter 

standard, which appears to be based on the NPSRI study.  This estimate is substantially higher than 

most found in the literature.  Injury costs vary depending on the severity and often include several 

components, including medical expenses, lost wages, legal/administrative costs, and pain and 

                                                 
123 As shown in Table 24, about 52 percent of the victims of small open flame and cigarette fires together are under 45 

and 48 percent are older.  Applying these shares to the age-adjusted estimates produces a weighted average of $3.5 
million. 

Incidence of Injuries and Fatalities, 1994-1998:
Small Open Flame Fires vs. Cigarette Fires

Small Open Flame Fires Cigarette Fires
Total Percent of Total Percent of Total Percent of Total Percent of

Age Group  Injuries Known  Fatalities Known  Injuries Known  Fatalities Known 

Less than 5 years 117 21% 35 40% 41 4% 19 5%
5-14 years 52 10% 24 27% 40 4% 15 4%
15-24 years 108 20% 5 6% 150 14% 18 5%
25-44 years 188 34% 14 16% 428 39% 114 30%
45-64 years 47 9% 2 2% 227 21% 91 24%
65 and over 35 6% 8 9% 219 20% 128 33%

Total with Known Age 547 88 1,105 385

Unknown Age 95 7 184 28

Total 642 95 1,289 413

Note:
Incidence data exclude casualties from arson-related fires and from fires with unknown factors.  Incidence data exclude EMS (emergency medical 
service) cases.  From 1994 through 1998, there were 23 cigarette fire EMS injuries and 10 small open flame fire EMS injuries.

Source:
1994-1998 NFIRS data.
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suffering.  The NPSRI study breaks down fire injury costs in this manner, as shown in Table 25.  

(Note that the CPSC appears to have rounded the $168,750 cost shown to $170,000.)  Burn injuries 

requiring hospitalization result in the highest costs, especially in terms of pain and suffering.  Pain 

and suffering is the largest cost component—between 75 and 87 percent—in all severity categories, 

according to NPSRI.  This component, however, is the most controversial.  The NPSRI estimate is 

substantially higher than others found in the literature, as shown in Table 26.  The NPSRI value of 

burn injuries requiring hospitalization ($785,000 in 1992 dollars, $964,604 in June 2000 dollars) is 

three to five times higher than the estimates taken from three other studies.  We have used the 

Viscusi pain and suffering estimate in our calculations.  It includes both jury verdict and settlement 

data and is the highest of the three estimates aside from NPSRI.  The CPSC staff injury estimate of 

$170,000 appears to be the simple average of the injuries reported in Table 25.  Using any of the 

other estimates for pain and suffering found in the literature, however, greatly reduces this value.  

Replacing the NPSRI pain and suffering estimates with Viscusi’s pain and suffering estimates, for 

example, would reduce the average overall cost of injury to $68,800 (stated in June 2000 dollars).  

If we use this figure, rather than the CPSC’s assumption, the net loss imposed by the standard 

would increase by  $27 million. 

Table 25 

 

Calculating the Total Cost per Small Open Flame-Ignited Furniture Fire Injury,
Based on Costs Developed by NPSRI

Medical/EMS Productivity Pain & Suffering Legal/Admin. Total
$ per case $ per case $ per case $ per case $ per case

[1] [2] [3] [4] [5]
In 1992 Dollars [1]+[2]+[3]+[4]

BURN
Hospitalized 51,000 39,000 785,000 16,000 891,000
ER Only 700 3,000 11,000 0 14,700
Other 100 400 1,500 0 2,000

ANOXIA
Hospitalized 5,000 12,000 110,000 3,000 130,000
ER Only 700 3,000 10,000 0 13,700
Other 100 400 1,500 0 2,000

OTHER CIVILIAN INJURY
Hospitalized 14,000 29,000 235,000 6,000 284,000
Other 600 1,000 11,000 0 12,600

Average Cost of Injury 9,025 10,975 145,625 3,125 168,750

Note:  The Average Cost of Injury is the simple average across all categories.

Source:  "Societal Cost of Cigarette Fires," National Public Service Research Institute, 1993.
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Table 26 

 

Estimates of Non-Fatal Pain and Suffering Costs

Per-Case Nominal Per-Case
Source Pain and Suffering Year Pain and Suffering

[1] [2] [3] [4]
2000 Dollars

NPSRI (1993) 1992 dollars
   -burn injuries $1,500 to $785,000 $1,843 to $964,604
   -anoxia $1,500 to $110,000 $1,843 to $135,167
   -other injuries $11,000 to $235,000 $13,517 to $288,767

Average = $145,625 Average = $178,943

VISCUSI (1988) 1976,1977 dollars
   -burn injuries $26,653 $78,212
   -asphyxiation/anoxia injuries $2,490 $7,307
   -other injuries $11,333 $33,256

Average = $13,492 Average = $39,592

COHEN (1988) $40,541 1985 dollars $64,956

HALL (1997) $35,000 1987 dollars $53,116

Notes and Sources:

NPSRI:
The costs vary by treatment (hospitalized [highest], emergency room, other treatment [lowest]).
Costs are based on data from Jury Verdict Research Inc.  See Table 17, Column [3], for more detail.

Viscusi:
This study also controls for the stage of disposition of the claims and finds that mean out-of-court settlements for
burn injuries are $28,180 ($82,693 in June 2000 dollars) while burn means for court verdicts are $12,860 ($37,737 in
2000 dollars.)  All numbers cited represent means of claims for which the pain and suffering component was positive. 
The estimate of "other" injuries reflects a simple average of injury costs that were most representative of 
non-burn/non-anoxia injuries listed in NFIRS.  Data were taken from the Insurance Services Office Product Liability
Closed Claims Survey, which is a survey of 23 insurance agencies from mid-1976 to mid-1977.

Cohen:
Pain and suffering based on an average out-of-pocket (medical cost and lost wages) expense of $1,750 ($2,804 in
June 2000 dollars).  These numbers are based on Jury Verdict Research Inc., and exclude out-of-court settlements,
cases that were dismissed, and cases where zero damages were awarded.

Hall:
Hall (1997) cites "Expected Changes in Fire Damage From Reducing Cigarette Ignition Propensity," Final Report to
Technical Study Group of Cigarette Safety Act of 1984  (National Fire Protection Association, July 16, 1987), as the
source of this estimate.  According to the study, the $35,000 is the value of a fire injury, including "equivalent values
of pain and suffering."  The Nominal Year (column [3]) is assumed based on the report publication date.
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APPENDIX 5: REVIEW OF THE SURREY COST-BENEFIT ANALYSIS 

 The Surrey Report presents a cost-benefit analysis of the 1988 U.K. flammability standard 

and finds that the benefits have outweighed the costs by a factor of about 38.  This ratio is inflated 

by several errors.  First, as described above, the authors credit the entire reduction in upholstered 

furniture fires to the 1988 standard, even though many factors have contributed to the decline.  

Second, they adjust the fire data to remove the effect of smoke detectors in their cost-benefit 

analysis.  This methodology makes sense in the context of determining how effective the standard 

has been, but it should not be a part of the cost-benefit analysis.  Any calculation of life savings due 

to a furniture regulation should incorporate the impact of smoke detectors in fire fatality reduction.  

Third, the authors use a linear trend to represent the 1988-1997 fire fatality data, even though in 

recent years the decline in fatalities has slowed.  By using a linear trend, the authors overstate the 

decline in fatalities and overstate the benefits achieved in 1997. 

 In order to calculate the true benefits of the 1988 regulation, we must determine how many 

fatalities the standard actually prevented—not how many would have been prevented if smoke 

detectors had not been introduced.  In 1997, there were 87 upholstery fire fatalities in the U.K.  The 

Surrey Report claims that there would have been 225 such fatalities in that year; i.e., 138 lives were 

saved through a reduction in upholstered furniture fires.  As described above, however, this figure 

is based on the assumption that there were no smoke detectors, all other factors remained 

unchanged from 1988, and there had actually been only 50 fatalities in 1997.  In this section, we 

correct for these errors and produce a more accurate cost-benefit estimate. 

A. Correction for Non-Linear Trend 

  The authors of the Surrey Report use a linear trend to describe the trend in fire 

fatalities from 1988 through 1997.  This is a misrepresentation of the data.  Assume for the moment 

that the reduction in fire fatalities was due to the introduction of the 1988 regulation.  One would 

expect a larger reduction in the rate of fires early on, with a slower decline in later years.  For 

example, suppose that 10 percent of the population buys new furniture in any given year.  In the 

first year after the regulation, the rate of fires would be reduced 10 percent.  In the second year, it 

would fall an additional 9 percent (10 percent × 90 percent).  In the third year it would fall an 
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additional 8 percent, and so on.  Although the rate of fires continues to decline, it declines by a 

slower and slower amount each subsequent year.  A linear trend will not fit the data. 

  Thus, the authors of the Surrey Report make two errors.  First, they impose a linear 

trend, rather than a trend with a decreasing slope.  Second, they use the value of the trendline in 

1997 to calculate benefits, rather than using the actual number of fatalities in 1997.  The trend 

illustrated in Figure 1 of the Surrey Report indicates about 50 fatalities in 1997 (after undoing the 

authors’ adjustments for population and smoke detectors)—in actuality there were 87.  Thus, the 

benefits calculated in the Surrey Report for 1997 are overstated by about 37 lives saved. 

B. Correction for Smoke Detectors 

  When determining the benefits achieved by the 1988 regulation, fire and fatality data 

should not be adjusted to remove the effect of smoke detectors.  Smoke detectors reduce the 

number of fatal fires, and consequently reduce the potential benefits of the flammability standard.  

In 1988, there were 193 fatalities resulting from upholstered furniture fires.  If the only factor 

affecting household fires that changed was the introduction of smoke detectors, there would have 

been between 151 and 186 fatalities in 1997.124  Thus, based on this adjustment together with the 

adjustment described above, the 1988 flammability regulation led to between 64 and 99 saved lives 

(151 - 87 = 64, 186 - 87 = 99), rather than the 138 claimed in the Surrey Report. 

C. Correction for Other Factors Affecting Furniture Fires 

  As described above, the frequency of all type of fires fell during the decade 

following the 1988 regulation, indicating that many factors—including a reduction in smoking as 

well as the introduction of smoke detectors—were responsible for the decline in the rate of 

upholstered furniture fires.  Our analysis shows that as much as three-quarters of the reduction 

                                                 
124 This calculation assumes that fires would have increased in proportion to the U.K. population—about 3.2 percent 

from 1988 to 1997.  The 181 figure uses the same assumption as the Surrey Report—smoke alarms detected 11.6% 
of fires in 1997.  The 146 figure is based on the assumption that alarms were just as effective as in the U.S., i.e., they 
detected 44 percent of all fires.  We also adjust for the fact that fires detected by alarms lead to 55 percent fewer 
fatalities than fires not detected by alarms. 
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appears to be due to factors other than the 1988 flammability standard.  Based on this result, the 

regulation led to approximately 28 saved lives in 1997.125 

  The Surrey Report uses a figure of £3 million per statistical life saved, which would 

indicate a total of about £84 million in benefits in 1997 based on this adjusted figure of lives saved.  

The Surrey Report also indicates costs of about £25 million annually.  Thus, based on these 

assumptions, the U.K. standard passes a cost-benefit test, although by a ratio of only about 3:1 

rather than the 38:1 claimed in that report.  A 3:1 ratio is very modest given the uncertainties 

associated with both costs and benefits.  

                                                 
125 193 fatalities in 1988 multiplied by 1.032 to account for population growth gives 199 fires in 1997, assuming no 

changes in smoking, smoke detectors, etc.  There were actually 87 fatalities in 1997, for a reduction of 112.  If the 
1988 standard was responsible for one-quarter of this reduction, then it led to 28 saved lives (112 ÷ 4 = 28). 
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