




 

ABSTRACT 
 
 
OSHA-10 training saves lives and reduces accidents and illnesses across the building and 
construction trades. Three examples from a survey of 195 workers on self-reported actions 
before and after training are that 75 percent of trainees carried things on ladders before training 
and after only 26 percent did, 37 percent of trainees reported checking a scaffold to see if it was 
constructed properly before training and after training the percent had increased to 79 percent, 
and only two-thirds had asked for PPE before training versus over 90 percent after. 
 
Based on interviews with trainees and trainers, there are many real stories of OSHA-10 training 
making a difference. The savings, from accidents averted, run in the millions of dollars. If 
training could reduce injuries by just 2 percent a year, the savings would be $336 million; if by 6 
percent, then more than $1 billion could be saved. Many of the savings discussed herein are 
rarely discussed in other analyses.  
 
KEY FINDINGS 
 
• OSHA-10 training promotes safer work practices. 
 
• OSHA-10 training helps to prevent accidents and exposures. 
 
• Accident prevention, resulting from OSHA-10 training, saves money for workers, 

employers, insurers, taxpayers. 
 
• The full benefits of OSHA-10 training are not properly or fully measured. 
 
• A new paradigm for measuring the full economic and social benefits of OSHA-10 

training – and other health and safety programs -- is emerging and will help strengthen 
the case for strong occupational safety and health programs. 
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were from at least six states and eight different building and construction trades unions.  
Interviews included additional states and building and construction trade unions. 

 

The first hypothesis of this research (and one reinforced by 
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 Discussion of a model for an improved paradigm for health and safety decision 
making. 

 
I. SETTING 

 

Every year at least 4,500 workers die on the job and well over 3 million are injured.4  At 
least one leading scholar has put the numbers at 5,600 and 8.5 million.5  While lower than 
the number of victims before the advent of OSHA, the numbers are still far too high.  
And, these numbers do not include the tens of thousands more who die each year from 
work place illness.  Training is one widely acknowledged strategy for achieving further 
reductions in injury and illness rates.  By teaching workers about the hazards they face 
and how to do their jobs more safely, there are significant opportunities to improve work 



THE ECONOMIC AND SOCIAL BENEFITS OF OSHA-10 TRAINING P. 4 

power and hand tools.8  Enhancing this risk-specific training is the Smart Mark program 
for OSHA-10, developed by the Building and Construction Trades Department, AFL-
CIO and CPWR-The Center for Construction Research and Training. 
 

II. RESEARCH STRATEGY 

 

The significance, innovation, and approach to this research are discussed below: 
 
A. SIGNIFICANCE 
 
A critical barrier to progress in assessing the effectiveness of training is the lack of a 
good benefits methodology.  If policy makers consider costs without a full accounting of 
benefits, their decisions are likely to be flawed.   
 
The results of this research improve the technical capacity for economists and others 
involved in regulatory analysis to better assess the full impact of OSHA-10 training.  The 
methodology used in this research can then be applied to other training and regulatory 
arenas. 

The results of this research should change decision-making at the work place.  They 
should also change the expected parameters of regulatory analysis and the methods for 
assessing regulations.  Instead of being seen as a “job killer,” OSHA training should be 
recognized for its net benefits in lives and health saved as well as in positive economic 
returns for workers, employers, insurers, and taxpayers and government – as well as the 
improvements in work environment. 
 
B. INNOVATION 
 
The results of this study should challenge and shift current paradigms, so that they do 
what basic economic theogni015requiult:  be frJ
0.0048 Tc
221.28 3Td
1.522 0Tw
(involt tas exs )ysiv

 anclosto proth9936546sogni0e986595plo ofcapgocap4.0
0.0084 Tc
23114950 Td
-0.0228 Tw
(Th[()incorporag of exs )ysiv 



THE ECONOMIC AND SOCIAL BENEFITS OF OSHA-10 TRAINING P. 5 

C. APPROACH 
 
The strategy to identify economic and social benefits resulting from OSHA-10 training 
has three main parts: 

1. The paper starts with a literature review and analysis of existing studies of the 
benefits of safety and health training. 

2. The author then outlines the elements of a model for estimating the benefits of a 
health and safety action, with a clear focus on analyzing the impact of training. 

3. This model is tested and enhanced through primary data collection, using surveys 
and follow-up interviews with apprentices who have received OSHA-10 training 
as well as apprentice instructors and coordinators who have provided the training.  

 
Focus is on identifying changes in work practice and behavior as well as active efforts to 
improve safety.  From the surveys, those, who said they had real life work place incidents 
to discuss, were interviewed.  These “I have a story to tell” interviews identified incidents 
and exposures avoided as well as near misses.  Two types of stories were sought:  (1) 
those where an incident occurred before training and training could have made a 
difference; (2) those where, after training, an incident occurred or was avoided or 
mitigated because of training.  Details of these incidents will be used to identify costs 
incurred and costs foregone (benefits). 
 
Costs avoided, both economic and social, were calculated for incidents/exposures 
identified.  General methods for doing this have already been tested by the author.9  
These methods are further developed in this research paper.  Foregone costs range from 
lost work days avoided to lower workers compensation costs to public sector costs saved 
because, for example, families (due to workers not being hurt) will not have to rely as 
much on safety net programs.   
 
III. LITERATURE REVIEW  

Training helps to build an environment of improved work place safety and health.  Even 
before Dr. David Michaels became the head of OSHA, he explained the need for “A bold 
campaign to change the workplace culture of safety should be initiated. This can’t happen 
unless workers are trained and given the opportunity to play an active role.”10  According 

                                                 

9   Shapiro, S., Ruttenberg, R., and Leigh, J. P., “The Social Costs of Dangerous Products: An Empirical 
Investigation,” Cornell Journal of Law and Public Policy, Summer 2009 and Ruttenberg, R., Cardi, J., 
and Fenton, E., “Taxpayer Burden from Product-Related Harm,” Kansas Journal of Law and Public 

Policy, Fall 2011. 

10   Walter, L., “Michaels: Focus on Workplace Safety Culture, Not Enforcement,” EHS Today, 2009, 
http://ehstoday.com/standards/osha/workplace-safety-culture-not-enforcement-8275/. 
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 89% said that taking the OSHA-10 made them more aware of work place 
hazards 

 87% believe that the OSHA-10 should be a requirement on construction 
sites 

 38% said that the knowledge gained from the OSHA-10 helped them 
prevent a possible accident. 

 
For his 2010 Master’s Thesis from the University of Wisconsin-Stout, a student surveyed 
union construction workers in Eau Claire, Wisconsin, and 95 percent thought that the 
OSHA-10 should be required.22  And, nearly 90 percent said that they would feel safer at 
work if their co-workers had received OSHA-10 training. 
 
A pilot project in Texas by the Texas Engineering Extension Service in partnership with 
the Texas Industrial Vocational Association introduced OSHA-10 into the public schools.  
The project was aimed at vocational high school students across Texas, and students 
received completion cards.23 
 
A study led by R. Sokas, of the University of Illinois-Chicago,24 found that union 
construction workers, even after two training sessions as part of the OSHA-10, had 
improvements in knowledge and attitude three months after the training. 
 
A study, by Dong et al., found that of more than 8,000 laborers in the state of Washington 
who had completed an OSHA training program, there was a 12 percent decline in 
workers’ compensation costs.  The researchers came to this conclusion after evaluating 
health insurance records, union training records, and workers' compensation data for the 
two-year period 1993–1994.25 
 
A 2000 study out of the Medical College of Ohio found that safety orientation and 
training could reduce work place injuries for construction workers.  Among plumbing 
and pipefitting workers who received safety orientations, “only 3.4% experienced 
injuries, compared with 11.1% of workers without orientations. Safety orientations were 

                                                 

22
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associated with a significant reduction in injuries (odds ratio, 0.23; 95% confidence 
interval, 0.15 to 0.35).”26 
 

A study of the Centers for Disease Control found that lack of training, was an important 
contributory factor in the higher rate of fatalities and injuries for Hispanic workers on 
construction sites: “inadequate knowledge and control of safety hazards and inadequate 
training and supervision of workers, often exacerbated by different languages and literacy 
levels of workers” as contributory factors based on federal and state investigations of the 
deaths of 200 Hispanic workers.” 27 
 
At the Latino Health and Safety Summit in 2010, Secretary of Labor Hilda Solis said that 
“worker training was a central 
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dollars.  Estimates by OSHA consultants for the $afety Pays37calculator, indicate direct 
plus indirect costs for injuries at $20,000 (dermatitis) to $310,000 (Multiple Injuries 
Including Both Physical and Psychological).   
 
The JOEM study estimated that injuries account for 60 percent of the costs and fatalities 
40 percent (fatality cost conservatively calculated as averaging $4 million each in 2002 
dollars, or $5.1 million in 2012 dollars.) 
 
Leigh et al. estimated the costs associated with occupational injury and illness38 by 
assessing medical costs and insurance administration expenses as well as lost earnings, 
lost home production, and lost fringe benefits.  They found that, in 2012 dollars, the 
average cost of an injury was $19,036 and the average cost of an illness was $46,077, for 
an average cost per incident of $19,323.39  These cost estimates are, in themselves, 
conservative because they do not include pain and suffering.   
 
IV. RESULTS AND ANALYSIS OF OSHA-10 SURVEYS AND INTERVIEWS, 

AND STORIES 

 

Building and construction trades workers are safer and healthier as a result of OSHA-10 
training.   The results of the surveys and interviews clearly indicate work place changes 
and practices post-training. 
 
A. SURVEY RESULTS 

Nearly 200 building and construction trades workers from at least eight unions40 in six 
states41 completed surveys – either on-line or in hard copy -- about their experiences with 
OSHA-10 training.  (See Appendix II for a copy of the survey.)  Nearly half believed 
OSHA-10 training was “essential.”  And the other half said that it was either “useful” or 
“very useful.” (See Table 1.)  Nearly 90 percent said that as a result of OSHA-10, they 
had learned things that made them “feel safer at work.”  (See Table 2.)  If one can 
generalize from these 195 trade union construction workers, then 540,000 – over half a 

                                                 

37
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million building and construction workers of the 600,00042 who have had OSHA-10 (and 
-30) feel safer at work.  The two areas of most importance to these trainees were fall 
protection and ladder/scaffold safety, followed by PPE, general safety awareness, asking 
for MSDSs, and hazard recognition.  Other responses ranged from learning about 
chemical exposure hazards to confined space, from CPR to avoiding asbestos. 

What was the most important thing they learned from the OSHA-10?  By far the most 
important thing that trainees learned was general safety importance and awareness (the 
major objective of OSHA-10).  This was followed by proper use of PPE, ladder and 
scaffold safety, fall protection, hazard recognition, and personal responsibility for one’s 
own safety.  Other responses included knowledge about confined space, OSHA 
regulations and protections, MSDSs, and electrical safety. 

Perhaps, most important, were changes in be
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 Only about 15 percent had contacted their health and safety committee, a 
journeyman, or an instructor at their school about a health and safety concern 
before training.  Since training, the percentage rose to nearly 40 percent. 

 Whereas just over half of trainees before training had suggested to a work 
colleague that he/she do something differently in order to work safer, after 
training, more than three-quarters had done so. 

 While only just over 35 percent had fixed or reported an electrical hazard at work 
before training, over 55 percent had done so since training. 

 Less than half of those surveyed had worried about getting cancer or lung disease 
from chemical exposure.  Since training, more than two-thirds had worried about 
chemical exposure making them sick. 

 While two-thirds had talked with fellow workers about a safety problem before 
training, since training over 85 percent had had conversations with fellow workers 
about safety problems. 

 Before training, less than 3 percent had filed a complaint with OSHA.  Since 
training, the percent rose to over 5 percent.  And, the number who thought about 
filing a complaint more than doubled. 

The suggestion from the above data is that fewer people are likely to fall, have a scaffold 
or ladder accident, or be exposed to hazardous noise or chemicals.  If previously cited 
research43 is correct, then of 600,000 construction workers receiving OSHA-10, 40,200 
fewer injuries are likely (3.4% with training vs. 11.1% without). 

B. INTERVIEWS WITH APPRENTICE TRAINERS, COORDINATORS, AND TRAINEES 
 

Telephone interviews were conducted with trainers and coordinators from more than half 
a dozen different crafts and more than half a dozen different states.  These individuals, all 
highly involved with OSHA-10 training were asked to provide cases of two types:  (1) 
examples they knew of where an accident/exposure was avoided or lessened because of 
OSHA-10 training or (2) examples where and accident/exposure occurred, but might 
have been avoided or lessened if there had been training. 
 
1. 
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 A superintendent’s life was changed forever when pouring footers and 
putting forms together, simply because there were no rebar caps.  The 
superintendent tripped and was impaled on 2 pieces of rebar.  It was a 
miracle that no vital organs were hit as one went through his abdomen and 
one through his ribs.  A torch cut the two rebar, and he was sent to the 
hospital with them still embedded. He’ll never be able to really work 
construction again and it changed him and his attitude and personality.  
OSHA-10 training might have helped prevent the trip.  Knowledge of fall 
hazards might have had easy to use recaps on the rebar. 

 

V. CHANGING THE PARADIGM 

 

This study helps to build a new paradigm – a new model for measuring the social and 
economic benefits and costs, associated with decisions to improve occupational safety 
and health.  Considered here are more than two dozen elements of a measurement system, 
ranging from including all the externalities associated with a decision to assuming that 
new and more cost efficient techniques are likely to occur once industry is pushed in the 
direction of safer work places.  While the model is not yet fully developed, these new 
elements are part of the analysis that follows.  The elements of this newly emerging 
paradigm are defined and further discussed in Appendix III. 
 
WHAT NEEDS TO B
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4. Long-run costs and benefits need to be included and valued in analysis.  OSHA-
10 training can prevent workers from unknown silica exposure, saving them from death 
and/or fatal lung disease.  But, those benefits may be 20 years post-training. 
 
5. Indirect costs and benefits need to be part of analysis.  OSHA-10 training by one 
employer may have benefits for other employers, as trained workers move from job to 
job.  This is just one example. 

 
6. The positive as well as the negative impacts of an action are crucial.  Saving an 
employer from high workers compensation rates or higher health premiums can be, in 
part, the result of OSHA-10 training that reduces accidents and exposures. 
 
7. Nonquantitiative costs and benefits as well as those that are not best expressed in 
dollars need to be included.  The empowerment felt by a worker to promote safe work 
practices can be infectious across work sites.  It is important to determine what costs and 
benefits are best monetized, which are best quantified but not monetized, and which need 
to be stated qualitatively.  The effect on children becoming orphans has some financial 
impacts that can be monetized.  One can count the number of children orphaned.  
However, the full cost and emotional impact of having a parent die should be included 
but remain qualitative. 

8. Analysis should be dynamic rather than static.  No work site stays the same.  
Serious problems with welding fumes – and worker awareness -- may lead to new and 
improved welding hoods, changing work practice and chemical exposure.  With workers 
exposed to fewer toxic chemicals, they may feel better and thereby be able to work more 
efficiently.  If one makes decisions based on a static model, projections are unlikely to be 
accurate. 

 
9. Time frame of costs and benefits needs to shift.  The cost of OSHA-10 training 
occurs in the short-run, but the benefits – especially health benefits – may take years to 
emerge.  This unevenness in timing requires an adjustment in analysis.  
 
10. Distribution of costs and benefits needs focus.  Costs and benefits do not fall 
equally on all parties.  When an insured worker avoids an accident, the insurance 
company directly benefits.  When an uninsured worker avoids an accident, the employer 
and the worker directly benefit, from a financial perspective.  A worker may take training 
on his/her unpaid working time, but the employer benefits from that training.  A worker’s 
training may be paid for by the employer, but the employer may never know if that 
expenditure actually prevented an accident. 
 
11. Corporate activities need to be viewed as inextricably interdependent.  While a 
training department might be quite separate than a health benefits department in a 
company, their costs and benefits need to be viewed in a blended way.  The training 
department cannot expect to account for the benefits that emanate from their expenditure 
of funds.  The same is true with production or expenditures on plant and equipment, 
which may be partly for safety, but likely improve efficiency and effectiveness as well.  



THE ECONOMIC AND SOCIAL BENEFITS OF OSHA-10 TRAINING P. 18 

All affect the bottom line.  Checking tools and electrical connections not only potentially 
saves life and limb, it also may save plant and equipment. 

 
12. Incorporate externalities.  Out-of-pocket costs for workers following an accident 
are often left out of analysis.  So too are impacts on family members of victims.  Costs 
associated with an OSHA accident inspection are related to an accident when, for 
example, an untrained worker does not use fall protection.  Nonetheless, it may be a cost 
related to lack of training. 

13. Transparency in methodology is an underpinning of analytic integrity.  Each and 
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occurring in part because of lack of training.  The economic benefits alone can be 
significant.   
 
A. COSTS OF ACCIDENTS, BASED ON TYPE OF INJURY 
 
A single accident can easily cost a company $100,000 to $200,000.  A calculator was 
developed by the National Council on Compensation Insurance, coupled with research by 
Stanford University and the Business Roundtable, for use by OSHA and its web site 
users.  According to the calculator, the direct costs, for example, for an electric shock is 
over $90,000 and the indirect costs over $100,000 – for a total of nearly $195,000.  The 
direct costs of a fracture are $45,000 with indirect costs of $50,000.44  According to 
OSHA’s $afety Pays calculator, with a profit margin of 3% (the calculator’s default), a 
company would need, to pay for both direct and indirect costs, $6.5 million and $3.1 
million respectively.  Avoiding an accident or illness, seen through this lens is very 
important, just for a quick economic perspective. 
 
The $afety Pays calculator estimates the direct and indirect costs of accidents, as well as 
the amount of sales a company would need in order to pay for those costs.  Costs are 
calculated by the National Council on Compensation Insurance, which manages the 
nation’s largest data base of workers compensation information, and reflects the average 
cost of lost time workers compensation insurance claims.   
 
Indirect costs are from the Business Roundtable, based on a study by the Stanford 
University, Department of Civil Engineering.45  Indirect costs include: 
 

 Wages paid to injured workers for absences not covered by workers’ 
compensation  

 Wage costs related to time lost through work stoppage associated with the worker 
injury 

 Overtime costs necessitated by the injury 
 Administrative time spent by supervisors, safety personnel, and clerical workers 

after an injury 
 Training costs for a replacement worker 
 Lost productivity related to work rescheduling, new employee learning curves, 

and accommodation of injured employees 
 Clean-up, repair, and replacement costs of damaged material, machinery, and 

property. 

                                                 

44
    U.S. Department of Labor, OSHA, “Safety Pays.”  

45
  $afety Pays uses a sliding scale to determine indirect costs:   

 

Direct Costs Indirect Cost Ratio

$0-$2,999 4.5
$3,000-$4,999 1.6
$5,000-$9,999 1.2

More than $10,000 1.1
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But the indirect costs do not include, according to OSHA: 
 

o The costs of OSHA fines and any associated legal action 
o Third-party liability and legal costs 
o Worker pain and suffering 
o Loss of good will from bad publicity. 

 
Indirect costs also do not include impacts on a worker’s family, such as a spouse or child 
needing to quit a job to take care of the injured family member or a family member 
having to leave school to either take care of the injured family member or find a job to 
make up for lost family income.  It does not take into account costs associated with 
psychological problems caused by an injury that may lead to substance abuse, physical 
abuse, or other damaging behavior.  In other words, the high costs of accidents calculated 
by $afety Pays is still only part of the full picture.  The data in the $afety Pays calculator 
is from 2006-2008.  If adjusted to 2013 dollars, the costs would be still higher. 
 
B.  COST OF INJURIES/ILLNESSES FOR ACTUAL INCIDENTS 

Below are just five examples of stories, told to the author, by trainees, trainers, and 
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According to OMB estimates, his death would ha
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Benefits from Avoiding Death or More Serious Injury 

High Level Fall Rescue 

 

 

Direct & 

Indirect 

Costs 

Social 

Security for 

Survivors
49

 

Soc. Sec. 

Disability 

for 

Victim
50

 

Medicaid
51 Food 

Stamps
52

Psycho- 

Therapy 

for 

Widow
53

 

Total 

Costs 

If he had 

died 

$6.7 
million 

$162,000 na $139,400 $25,920 $5,882 $7,033,202

If seriously 

injured 
$310,264 na $447,720 $167,280 $32,400 na $957,664

 
By leaving out such factors as Social Security disability or survivor benefits, health care 
for family members, and social safety net factors, the OSHA estimates rise by over 
$330,000 in the event of a fatality, and more than triple if the result of the accident was a 
serious injury.  

2. OSHA-10 saves worker from electrocution because he did a check of equipment 

before he started work, and it was faulty.  It could have saved another worker from death. 
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Benefits from Avoiding Death or More Serious Injury 
Electrocution 

 

 

Direct & 

Indirect 

Costs 

Psycho- 

Therapy
54

 

Home- 

Less 

Shelter
55

 

Food 

Stamps
56

 

Medicai

d
57

 

One 

Year 

Lost 

Income 

of 

Associat

e
58

 

Survivor 

Benefits for 

Assoc. 

Children
59

 

Total  

If he 

had died 

$6.7 
million 

$11,764 $36,192 $12,960 $89,216 $50,232 $360,000 $7,260,364

If 

seriously 

injured 

$194,000 na na $19,440 $89,216 $50,232 na $352,888
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left school for a semester to help the family make car and mortgage payments.  
According to $afety Pays, the cost of a dislocation is over $145,000, requiring additional 
sales by the company of $4.8 million.   

His loss in hourly rate, after six months of unemployment, is $10 per hour.  Ten dollars 
less per hour over 30 years is $600,000.  As a result of reduced income, his son has to 
quit his music lessons and daughter drops out of ballet and leaves the swim team.  Both 
children begin doing poorly in their school work because of the 20 hour a week after 
school jobs they take to keep the family on an even keel.  While previously on a college 
prep track, they now terminate their education after high school, implying, for the two of 
them, over $425,000 less in life-time earnings.  The direct and indirect costs as calculated 
by OSHA are only about 10 percent of total cost and the direct costs only about 5 percent. 

One small step to the top of the ladder affected an entirely family and cost nearly $1.3 
million. 
 
 

Benefits from Avoiding Death or More Serious Injury 

Fall from Top of Ladder 

 

 

Direct & 

Indirect 

Costs 

½ Year 

Postponed 

Salary-Son
60

 

Lower Wage 

Rate Over 

Working Life-

Time -30 

Years 

Reduced 

Children’s 

Lifetime 

Earnings for Not 

Going to 

College
61

 

Total Costs 

If 

seriously 

injured 

$145,000 $15,000 $600,000 $427,749 
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paper easily exceed $7 million.  For each death, an additional $300,000 or more was 
calculated, beyond the OMB statistical value of a human life.  There is a lot of academic 
work to do, to fully assess the economic and social costs of OSHA-10 training.  These 
costs are just as real as costs associated with hospital stays or lost work days. 
 
The array of costs and benefits needs a new lens for analysis.  The distribution and timing 
of impact are just two key elements of the many discussed herein.  A new paradigm is 
emerging and is further along because of this OSHA-10 study. 
 



TABLE 1 

THE CENTER FOR CONSTRUCTION RESEARCH AND TRAINING (CPWR) 

IMPACT OF OSHA-10 TRAINING SURVEY 
 
 

TABLE 1 

 

TRAINEES 



TABLE 2 

THE CENTER FOR CONSTRUCTION RESEARCH AND TRAINING (CPWR) 

IMPACT OF OSHA-10 TRAINING SURVEY 
 
 

TABLE 2 
 

WAS THERE ANYTHING YOU LEARNED IN OSHA-10  

THAT MAKES YOU FEEL SAFER AT WORK? 

 
 
 

 # % 

Yes 171 87.7 

No 24 12.3 

Total 195 100 

 
 



TABLE 3 

THE CENTER FOR CONSTRUCTION RESEARCH AND TRAINING (CPWR) 

IMPACT OF OSHA-10 TRAINING SURVEY 

 

TABLE 3 

CHANGES IN SAFETY ACTIONS, BEFORE VS. AFTER OSHA-10 TRAINING



TABLE 4 

THE CENTER FOR 



CHART 1 

CHART 1 

  

CHANGES IN SAFETY ACTIONS, BEFORE VS. AFTER OSHA-10 TRAINING 



CHART 2 

CHART 2  

 

CARRYING THINGS WHILE ON A LADDER 

PRE-TRAINING VS. POST-OSHA-10 TRAINING 
 

 

 
 

26.2%
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APPENDIX I 
 

PROTECTION OF HUMAN SUBJECTS 
 

The study involves human subjects.  All survey responses were anonymous and voluntary.  (If a 
person had “a story to tell,” there was a tear off sheet to provide contact information, thus 
maintaining anonymity.)  The only identifying information was craft and apprentice school 
location by state.  All survey forms were destroyed once data were entered into the data base.  
Interviews were completely confidential and notes only identified craft and apprentice school’s 
state location. 
  
The specific number of women, minorities, and children (ages 18-20) is unknown.  If there are 
200 apprentices surveyed and if the apprentices represent the general construction population 
(unlikely though since the Bureau of Labor Statistics shows fewer women and minorities in 
union work than in construction generally), then there would be 51 women, 127 Caucasians, 58 
Hispanics, 12 African Americans, and 3 Asians.  Informants were not asked their gender, race, or 
ethnicity, so the actual percentages are not known. 
 
The study was eligible for expedited review by the CPWR IRB, since the surveys were all 
anonymous and the survey forms, contact information for interviews, and interview notes were 
first secured and then destroyed after data were entered.  Respondents were informed that their 
participation was entirely voluntary. 
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APPENDIX II 
 

SURVEY 

IMPACT OF OSHA-10 TRAINING 
 

This is an anonymous survey.  It 
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5. Since receiving OSHA-10 training have you: YES 

NO, 

BUT I 

THOUGHT 

ABOUT IT 

NO 

Checked an MSDS  

Asked for PPE  

Carried things while on a ladder  

Checked a scaffold to see if it was constructed 
properly 

 

Filed a complaint with OSHA  

Contacted your health and safety committee, a 
journeyman, an instructor at your school about a 
health and safety concern 

 

Looked up something about health and safety on line  

Looked at the 29CFR1926  

Worried about getting cancer or lung disease from 
chemical exposure 

 

Fixed or reported an electrical hazard at work  

Talked with fellow workers about a safety problem  

Asked about an emergency action plan  

Suggested to a work colleague that he/she do 
something differently in order to work safer 

 

Had someone ask you a quest( )]hb8 Td
-0.ec9.99-0.ec9.99-0.ec9.99-0.ec9.99-0r7' 
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If you have a story to tell, please fill out this fo
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APPENDIX III 

 

ELEMENTS OF A NEW PARADIGM 
 

 
A new paradigm – a “progressive methodology” -- is necessary to more fully assess the costs and 
benefits of occupational safety and health decisions.  We need to remember the reason for safety 
and health activities – to protect lives and health.  Measuring the costs of making safety and 
health improvement only, is not just lacking in logical balance, it is lacking in logic altogether.  
Below are more than two dozen elements of what can help such a paradigm emerge:  

 
1. It is Important to Ask the Right Questions   

 
“How much did this action cost?” is the simplest and most frequently asked question, but there 
are literally hundreds of different methodologies that can be used to answer this question.  The 
question needs to be clearly defined and targeted:  What is the expected economic cost to 
businesses over, say, 10 years 
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Another static problem with most analyses is that they ignore depreciation schedules and 
reinvestment cycles that are part of how industry operates.  Replacement costs may differ 
significantly depending on when in that reinvestment cycle new capital is purchased.  Regulation 
and other pressures to improve health and safety could help industry be more cost efficient by 
taking such cycles and schedules into account when determining compliance deadlines. 
 
9. Time Frame Of Costs And Benefits Needs To Shift   

 
Because the time frame for the development of technological improvements and for the purchase 
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coordinated analysis.  Those, within a single corporate entity, who pay compensation and those 
who pay to maintain a production facility often lack communication.  This author studied a case 
years ago in which 3 workers over a period of a few years became totally and permanently 
disabled in a city repair shop, easily costing more than a million dollars.  When less than $100 
was spent to cover a hole into which workers were falling, the hazard was eliminated.  Those in 
management said that a coordinated view would probably have led to a quicker resolution of the 
problem.82  

 
R&D for safety and health needs to be integrated into innovative R&D.  Just as innovations in 
energy conservation are becoming integrated into other research activities, so too should 
environmental and occupational safety and health. 

 
There are many offsets to health and safety expenditures.  These offsets should be transparent 
and integrated into cost and benefit calculations.  Ingersoll-Rand, for example, turned organic 
waste into compacted, sulfur-free fuel pellets, so fuel became a by-product of pollution control.  
Occidental Petroleum turned waste to energy, producing steam and electrical energy from refuse.  
Celanese Corporation found a way to use bacteria to convert contaminants in an effluent to 
methane gas, which in turn is used to meet part of that plant’s fuel requirements.83 
 
Not all change is due to health and safety improvements, so not all costs should be counted as 
health and safety burden.  The Environmental Protection Agency in its 1990 report,84 for 
example, acknowledges that some costs would have existed anyway; e.g., all capital sewerage 
costs are not because of regulation. 
 
12. Incorporate Externalities  

 
Economic theory, regardless of the political persuasion of the economist, teaches to eliminate 
externalities.  External costs should be internalized and that should be a major aim of 
occupational safety and health analyses.  Industry should pay the price to clean up the air, water 
and workplace hazards it creates.  Automobile drivers should pay the cost of cleaning up the air 
pollution and for the problems of congestion that their automobiles create. Manufacturers should 
pay the costs associated with making safe the drugs, food, and other consumer products they 
make.  Economists, when they become policy makers, seem to forget this.  Achieving such 
fundamental change in the allocation of costs in society cannot be expected without a fight from 
those who now hold the economic advantage, but economic policy (even if it defies politics) 
should not. 

There is a fundamental paradigm conflict – when conventional economics and industry costs 
dominate the debate.  The domination of economics in health and safety work place decisions 
poses a problem.  Social regulatory policy, such as occupational safety and health, is in the 

                                                 

82   Ruttenberg, R., “Economic Impact of Extending OSHA Coverage to Public Employees,” for American 
Federation of State, County, and Municipal Employees, 1994. 

83    Ruttenberg, R.  Hazardous Materials Management Journal, p. 16. 

84
   EPA cited in Shapiro, Ruttenberg, and Leigh, 2009. 



APPENDIX III - p. 6 

public domain precisely because the economic system has failed to achieve an adequate solution 
to the problems of workplace hazards.  To base decisions, on an analysis that uses the theories of 
an economic system that has failed, would seem to contradict basic logic.  Yet, this is precisely 
what happens.  Economists try to use conventional theories despite the fact that there are many 
critical and acknowledged externalities; despite the fact that many commodities involved (most 
importantly human life and human health) defy 
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used a range of studies that included as regulatory costs such items as the penalties companies 
paid for breaking environmental and health and safety laws, the costs of court and court 
settlements for breaking the law, and economic burdens of child labor laws (having to pay more 
to adults, when child labor would have cost less). 

 
Think about the source of cost estimates.  Reliance on industry surveys is not appropriate.  When 
they know the purpose for which they are being asked about burden, there is an incentive to 
overestimate.  How can one reasonably rely on data supplied by a party about to be regulated and 
have no process for validating the data received.  As stated by McGarity and Ruttenberg:  
“Knowing that the agency is less likely to impose requirements that cost a great deal of money or 
that threaten to drive a substantial number of regulatees out of business, regulatees have a clear 
incentive to inflate cost estimates in the hope of securing a less stringent regulation.”90 

 
According to Resources for the Future,91 “finding bias in the cost estimates from industry … 
sources is perhaps to be expected.” 
 
15. Correct For Underreporting of Fatalities, Injuries, and Illnesses 

The estimated numbers of fatalities, injuries, and illnesses associated work place incidents are 
underreported.  They may be significantly low.  There are many studies about the chronic 
problems of underreporting.92  There is documented underreporting of incidents by health 
providers, the injured, employers, and government agencies.  Survey instruments are limited in 
scope, and there are problems with the recording of cause of death certificates, medical examiner 
reports, hospital discharge records, national surveys, and workers compensation.  There are 
chronic problems with misclassification of the cause of an incident.  Even with regard to work-
based fatalities, for which one would think there would be good records, one former head of 
OSHA, has said that approximately 40 percent of occupational fatalities go unreported.93   

16. Duplication With Other Rules Needs To Be Subtracted Out  
 

If a change in process eliminates hazards associated with two different rules it should only be 
counted once as a cost.  In the textile industry, as an example, new equipment that increased 
productivity, simultaneously brought compliance with both OSHA cotton dust and OSHA noise 
standards.  Not only should it not be counted twice, 100 percent of the cost should not be 
associated with regulations, since the main issue was, at least in the case of looms, to get faster 
bigger looms with much higher production rates.  Reduced noise increased the useful life of 
these expensive machines and reduced cotton dust reduced the downtime of machines which 
might otherwise become choked on their own dust.  EPA mentions this issue in a 1990 report.   

                                                 

90  McGarity and Ruttenberg, p. 2044. 

91   Harrington, Morgenstern, and Nelson, 1999, p. 2. 

92  For one literature review, see Ruttenberg, R. and Lamba, A., “Review of the Literature on 
Underreporting/Issues in Occupational Injury and Injury and Illness Recordkeeping,” for the Occupational 
Safety and Health Administration, 1999 . 

93  Mick, Hans, OSHA Recordkeeping:  Is it Time for a Change?, Safety+Health, November 1993. 



APPENDIX III - p. 9 

 
Count only the parts of investments that are truly applicable to compliance.  For example, if 
lockout-tagout is designed into a machine, do not count the whole cost of the machine.  
Compliance costs need to be sorted out from capital investment.  In thinking about the source of 
cost estimates, it is important to realize the motivation in keeping the costs high.   
 
17. 
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Reflect on the over-estimate of costs in the past and the methodologies that lead to it.  One 
reason for overestimation is the assumption of “current level technology only,” and this problem 
has been recognized for more than 30 years.  An MIT-based study in 1979 concluded:  
“…Without exception, all previous OSHA economic impact statements have estimated 
compliance costs relative to proven control technologies…Limiting the cost analysis to existing 
technologies leads to overstatements in incremental cost of compliance and is, therefore, 
wrong.”98 
 
A 1995 study by the Office of Technology Assessment, in studying OSHA, found that “there are 
often sizable disparities between OSHA’s rule making projections of control technology 
adoption patterns, compliance spending, and other economic impacts, and what actually happens 
when affected industries respond to an enacted standard.”99  The report went on to conclude that 
“the actual compliance measures that had not been emphasized in the rulemaking analyses, and 
the actual cost burden proved to be considerably less than what OSHA had estimated.” 
 
In contractor work for OTA, in preparation for the 1995 study referenced above, overestimate of 
costs was consistently found to be the case:100  

 

OSHA Regulation Ex-Ante Cost Estimate Actual Cost 

Vinyl Chloride $>1 billion $228-278 million

Cotton Dust $283 million $82.8  million

Occupational Lead $125 million $20 million

Formaldehyde $11.4 million $6 million

A study by Goodstein and Hodges in The American Prospect in 1997101 found that in 11 of the 



APPENDIX III - p. 11 

Measure and account for a lower compliance cost if designed-in engineering controls and less 
hazardous substances were substituted.   
 

18. Look Beyond the Specific Company or Industry Making a Decision.  Look Too at the 
Impact on the Pollution Control and Hazard Abatement Industry 

 
This industrial sector has been a growth area in the U.S. economy, for large and small companies 
alike. Many U.S. businesses license and sell hazard abatement technology and equipment.  From 
safety boots to air scrubbers, from improved monitoring equipment to built-in engineering 
controls, the genius of U.S. science and engineering is generating hundreds of millions of dollars 
in new sales and thousands of new businesses.  Just as one example, an EPA conference held 
shortly after promulgating regulations on asbestos brought over 600 businesses together to 
explore potential markets for asbestos control and/or products to substitute for asbestos.103  Many 
small and minority businesses have been spawned to aid in compliance with lead abatement 
regulations.104 

 
a. Include the small business and job creation in the hazard abatement and pollution 

control industry 
b. Include the profits from companies th
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22. The Baseline for Cost Estimation Should Be From the Level Of Compliance That Exists 
at the Time Of Regulation, Not a Zero Compliance Baseline  
 

OMB guidelines find the proper measure of compliance cost as the incremental cost above the 
“baseline” state of the world that would have existed in the absence of regulation.  But 
establishing this baseline may be difficult, so many have used a zero baseline; i.e., reflecting an 
assumption that those regulated would not have taken any action at all to protect health, safety 
and the environment.  The result is an overestimation of compliance cost.  It also means that if 
the zero baseline would leave a company in violation of an existing regulation, but is still leaving 
industry with a larger cost than should be necessary to move from current to future regulation, 
the company is, in essence, being rewarded for non-compliance.107 
 
23. Measuring the Costs of Not Taking Action, or of Serious Delays 

 

“The expected outcomes of a regulation cannot possibly be understood without reference to what 
would have happened in its absence.”108

 

 

Part of the health and safety decision making and of the regulatory process, historically, has been 
industry “crying wolf,” claiming a regulation put them in economic danger, when it really did 
not.  Analysis for the 21st century needs to take this historic5952 Tw
[ralth an,
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technologically consolidated, fully eliminating some of the processes that had previously 
been responsible for much worker exposure.  New machine systems were faster and had 
fewer breakdowns.111 

d. When EPA was considering controls on fluorocarbon aerosol spray, the chemical 
industry said there was no alternative.  Literally, the day after the ban went into effect, 
there was a new pump spray that was free of fluorocarbons and was also cheaper than 
aerosols.112 

 

Always consider the cost of not taking action.   If health and safety and environmental controls 
save lives, then the cost of not making improvements may be death, injury, and illness.  This has 
already been discussed relative to grain dust, cotton dust, vinyl chloride, hazardous waste 
operations, and lockout/tagout.  A few other examples are listed below: 
 

o CPSC and the withdrawal of 3-wheeled ATVs from the market.  Though ATVs came on 
the market in the early 1970’s, it was not until 1988 –the results of CPSC warning and 
court cases – that 3-wheeled ATVs were pulled from the market.  Thousands died and at 
least three-quarters of a million reported injuries.  The economic costs of not regulating 
aggressively are likely far higher, but the average court settlement was over $859,000 and 
over 1000 cases had been resolved, suggesting that this failure to take action cost at least 
$859 million.113 

o Without OSHA-mandated training, workers would die.  While it is often difficult to 
categorically identify lives saved because an event is avoided, this is not the case with 
confined space training.  Just one example:  A training program in New York taught 
about the need to monitor the air in confined space before entering it.  Two workers, upon 
returning from training, insisted on monitoring the air they were about to enter and found 
lethal levels of chemicals.  Days before, they would not have hesitated before entering the 
space, to their almost certain death.114  This story has been repeated many times. 

o Despite concerns, FDA failed to prohibit the drug Baycol.  FDA’s approval of Baycol, 
and at high doses, was, in effect, not regulating.  As a result, at a minimum, the cost of 
this non-regulation was $1,154,343,835, the cost of 3,067 cases settled through January 
2007.  The likely costs were probably far higher.115 

 

                                                 

111  Ruttenberg, R.  “Compliance with the OSHA Cotton Dust Rule: The Role of Productivity Improving 
Technology,” No. 233-7050.0, U.S. Office of Technology Assessment, Washington, DC, 1983. 

112   Ruttenberg, Working Papers, p. 46. 

113  Shapiro, Ruttenberg, and Leigh, pp. 814, 186. 

114   Ruttenberg, R., “Outcomes of Hazmat Training,” draft prepared for National Institute of Environmental Health 
Sciences, Research Triangle Park, NC, 1993. 

115   Cited in Shapiro et al., 2009, p. 806. 
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24. Consider a Social Cost Benefit Analysis As a Partner to the Conventional Economic 
Cost-Benefit Analysis  

 
The social impact of decisions – on the lives of injured workers and their family members, the 
morale of  plant employees, the fabric of an affected community – are critical elements of any 
analysis. 

 
25. Reject Remaining Life Years 
 

“Remaining Life Years” has been used in analyses published by the U.S. Office of Management 
and Budget.  This values life at a decreasing rate as an individual has fewer expected life years 
remaining.  A 10 year old is more valuable than a 30 year old and a 30 year old is more valuable 
than a 70 year old.  (Actually economists would say the 30 year old is more valuable, because the 
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