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A B S T R A C  1": ]ntT)rnia l io l l  was gathered [ ro in  a Dcpar l i ncn l  o t  Labor  
(I)()L) publ icat ion Oll I l l i l l  size all(t occupal iona l  injuiies i l l l([ illnesses, 
Twen iy -e ig t l l  large indusir ics we le  sclecicd which con la incd in l01in, i -  
l io i l  o n  injury ai id  illness raleS tor all eight calcgoi' ies o f  []l-lit sizes. 
T h e  injury and illness intT) l i i la l iOl l  was i i ia lc i icd Io dala Oil p¢'rcelil o [  
p roduc t ion  Wolkel-s, pcrcenl  woi i ie l i ,  weekly carnhigs and weekly 
lloUi'S in lhe 2bl industr ies. A l l e r  con t ro l l i ng  | i l l  <Reii<lci, car i l i l i~s, 
l iours ai id |)elcent p roduc l i on  woikers,  as well as idiosvnc r<liic c[t{~cis 
o [  d ie pa l t i c t i l a r  industr ies, t i le cvi<lcnce suggesls lhal  very sina]l f]rliiS 
(1-19 employees) a l ld  very large I l l ' i l ls (1,000 einl)lOyees or  i l lOle) h,ivc 
tilt" fewest i l i iur ies all(| illne.sses, a i ld lncd iu ln  sized I l l I l lS, 90 1o 9<.l~.} 
enlployecs, t iave l l ie  illOSl. 

I N T R O D U C T I O N  

Many aspects of  the 197() ()ccupational Safety and Heahh Acl 
(OSHA), mostly relating to the promulgation and entorcement  of stan- 
dards, have genera ted lively controversy among business people, labor 
leaders, policy makers and academics. However, ill the area of  in|~)rnia- 
tion gathering, ()SHA has generated |~u less Cl)IItI'oveIS,V. ~|osl observ- 
ers appreciate that more infbrmation on occupational ill juries and ill- 
nesses is gathered now than prior Io 1970. Yet, researchers have been 
slow to make use of  the dala. While research using case studies in par- 
ticular occupations or industries has conlintled 1o exp,llld, research 
nmking use of national probability samples and I)epartmenl of Lab<n, 
( )SHA put)lications contain|fig infornlat ion on nalional averages has 
heel| lagging. "Fhis is t l l l fort t lnate since it is di f l ]cuh to delernli t le 
whether f indings in case studies in particular localions iil'C leiCVilllt fell 
national ( )SHA policy. 
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This  study represents  an a t t empt  to begin to fill the w)id. T h e  
data on occupat ional  iniuries and illnesses were drawn f rom a Depart-  
men t  of  Labor publication on manufac tu r ing  industries. T h e  indepen-  
den t  variable of  interest  was firm size, while tile d e p e n d e n t  variable was 
the injury and illness incidence rates. The  n u m b e r  of  employees in a 
f i rm has been t o u n d  to be a correlate of  accidents in coal mines. '  But, 
aside f rom coal mining,  little at tent ion has been given to firm size as a 
possible correlate of  industrial  injuries and illnesses. A literature search 
fl)r the previous 10 years uncovered  only one article which had both 
firm size and occupat ional  injuries as key words. By contrast, in eco- 
nomics, the effect of  f irm size on wages, for example,  has received enor-  
lnous attention,  e: 

T h e  one study identif ied in the l i terature search was conduc ted  
by Parkinson et al.' on workplace deaths  in Allegheny County.  They  
looked at death  certificates and discovered 41 job-related deaths in 1983 
and 1984. Surpris ing,  approximate ly  40% of  the accidents were not  
within the OSHA jurisdict ion and consequent ly would not have en te red  
O S H A  or Depa r tmen t  o f  Labor statistics. Parkinson et al. found  that 
nearly 80% of  the [atal accidents occurred  at locations with fewer than 
100 employees.  Because of  small sample sizes, however,  Parkinson et 
al. could not  consider  whe ther  there  was any difference between the 
smallest firms, say, with 1 to 19 employees  versus o ther  firms with 20 to 
49, or 50 to 99 employees.  

T h e r e  are several advantages and one disadvantage of  the 
O S H A  data that are relied on in this study. T h e  first advantage is that 
the OSHA data are drawn f rom t h r o u g h o u t  the nation, not jus! f lom 
one  county. T h e  second advantage is that all injuries and illnesses, not 
.just fatalities, are included.  T h e  third adwmtage  is that because cell sizes 
are large enough ,  in format ion  on a variety of  f irm sizes, e.g., 1 to 19, 20 
to 49, 50 to 99 and so on, can be analyzed. T h e  disadvantage is that the 
OSHA statistics might  be missing approximately  40 percent  of  all occu- 
pational injuries and illnesses. 

T h e r e  are reasons to believe that firm size ough t  to be related to 
injuries and illnesses. Larger,  wealthier firms may be able to spend 
more  to protect  workers  f rom hazards. Small firms, on the o ther  hand,  
may be more  selective in hir ing healthy, safety-conscious workers since 
many  small firms rely so heavily on emp loymen t  of  fr iends and rela- 
tives. 

Evidence f rom empirical  studies in economics also suggests the 
impor tance  o f  a relationship. Both large f irm size'-': and hazardous 
condi t ions at the .job:' have been found  to be associated with h igher  
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wages, o ther  things equal. I f  hazardous  condit ions and firm size arc re- 
lated, then economic  estimates of  the effects of, say, hazardous condi- 
lions on wages which do not  control  for firm size will I)e t)iased. 

Since no s t rong a prior notion indicates what | o r m  the firm size 
and injury and illness rates relat ionship should take, it any, tiffs study is 
explora tory  and will not impose any particuhtr  functional  form. 

D A T A  

Every year the Depa r tmen t  o f  Labor publishes Evaluating Your 
Firm's h!lu U and Illness Record'; which contains in lormaf ion  on injury 
and illness rates for most three  digit (s.i.c. codes) manufac tu r ing  indus- 
tries. T h e  data are collected in accordance with provisions o f  the Occu- 
pational Safety and Health Act of  197t). T h e  data lo be used in the anal- 
ysis below were drawn from the 1982 Record, pul)lished in April, 1984. 

T h e  calculation of  an industry 's  injury and illness incidence rate 
can be illustrated with an example.  Consider  firms with 1 IO 19 eml)loy- 
ees in the househo ld  fu rn i tu re  industry  in 1982. The  1)epartment of  La- 
I)or collects inforlnafion on the n u m b e r  of  injuries and illnesses wifll 
and  without  lost work days, and the numt)cr  of  hours  all emt)loyees ac- 
tually worked du r ing  the year. T h e  I)ef)artmcnt of  l,al)or uses 1(tt) em- 
ployees working 41) hours  per  week for 5(1 weeks, or 2t1(t,tl00 annual  
hours ,  as a basis for comparison.  An incidence rate is then calculated for 
firms with 1 to 19 employees  in the household  furn i ture  indus[rv as 
['ollows: 

number  of injuries and ilhmsscs incidence tale per 
eml)loveeshours worked × 2 0 0 , 0 0 0  ~ l O 0  full-lime workers 

Again, 200,000 is nsed to standardize tile rates for 100 full-tinm 
W()l-kels. 

Table 1 presents  the 1982 average incidence rates per  1()0 full- 
t ime workers  t)y thun size in household  furl , i ture.  T h e  smallest rate in 
househoM furni ture  appears  to be for firms with 1 It) 19 emph)yces and 
firms wilh over 2,5t){) employees,  while the largest rmes appear  u) be for 
firlns with 100 t<) 249 emph)yecs.  

While the 1982 Record contains informat ion  on some l()O manu-  
factur ing industries,  the analysis considers only twenty-eight. T h e  28 
cons idered  are electric l ighting and wiring equiplnenl ;  eleclrical indus- 
trial operat ions;  electronic componen t s  and accessories; houschokt  ap- 
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T A B L E  1 

Average Occupational Injury and Illness Incidence Rates per 100 
Full-Time Workers in Household Furni ture in 1982 

Firm Size Average l,cide~u:e Rale.~ 

all sizes 12.7 
1 to 19 5.1 
20 to 49 11.6 
50 to 99 15.9 
100 to 249 16.2 
250 to 499 13.4 
500 to 999 9.5 
1,000 to 2,499 11.1 
2,500 and over 7.0 

t)ala tl-Om lhe U.S. Department of l.ahor, Bureau ot l.al)ov Slalislics. Evaluatiug }'.u~ 
l:irm'.~ lufl.y mM llhw,~s Recr.d. 1982. Manufacturing tnduslvies, Report 70(], April l~.)g,l, Washing- 
ton ,  D,C, 

pliances; miscellaneous electrical equipment  and supplies; fabricated 
structural metal products; metal forgings and stampings; household 
furni ture;  measur ing and controlling devices; construction and related 
machinery; farm and garden machines; refrigeration and service ma- 
chinery; blast furnace and basic steel products; basic and steel factories; 
aircraft and parts; guided missiles, space vehicles and parts; motor  vehi- 
cles and equipment;  ship and boat building and repairing; indusuial  in- 
organic chemicals; industrial organic chemicals; soap cleaners and toilet 
goods; beverages; grain mill products; miscellaneous foods; tires and in- 
ne t  tubes; and knitting mills. 

The  28 selected were the only industries out of the roughly 100 
manufac tur iug  industries in the 1982 Record with incidence rates for 
all eight categories of  firm size: 1 to 19; 20 to 49; 50 to 99; 100 to 249; 
250 to 499; 500 to 999; 1,000 to 1,499; over 2,500. The  roughly 70 ex- 
cluded industries either had no incidence rates for firms that were very 
small or very large. In the multiple regression analysis that follows, data 
were required on each of the categories of firm size for each industry so 
that a comprehensive view could be produced on the association be- 
tween firm size and industry and illness rates. 

Because firm size is unlikely to be the only covariate of injury 
and illness rates, information was collected on control wuiables which 
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were suspected to be associated with injury and  illness rates in industry.  
Percent  o f  women ,  pe rcen t  o f  p roduc t ion  workers,  as well as weekly 
ea rn ings  and  hours  tor  employees  have been al leged to in l luence  indus- 
try statistics on injuries and  illness. In t i ) rmat ion  on the l o u t  control  
variables was ga the red  ti)r each o f  the 28 industr ies  ident i t ied above 
t ronl  the  D e p a r t m e n t  o f  Labor 's  Employme,l a,d Ear, i,gs Imlletins. r 

METHOD 

The analysis relied on lwo melhods. The thst inw)lves :t simple assess- 
merit of all []3e individual rates and the mean rates fi)r all 28 indusuics within 
each of the 8 firm size categories. A diagram is presented whith displays all the 
rates and the means tbr the rates against the 8 firm size categories. 

The second method  assesses the ,~ssociati<m between firm size and in- 
jury and illness rates using multiple regression techniques which are equiv,flenl 
to analysis of variance when independent variat)les are I)inarv. 

RESULTS 

Figure  1 displays a plot o f  all 224 (28 industr ies  × 8 categories) 
observat ions and  the 8 means  on the 28 industr ies  and  8 firnl size cale- 
gories. T h e  inc idence  rate is m e a s u r e d  along tire vertical axis and  the 
f i rm size categories  a h m g  the horizontal  axis. T h e  means  are the large 
dots and  a r c  connec ted  hy a solid line. 

T h e  data  a p p e a r  to display a n o n - n o r m a l  distr ibution with a 
peak at 50 to 99 e lnployees  and  a long right tail. T h e  line connec t ing  
the means  rises quickly, is ahnost  flat be tween the 20 to 49 and It)() to 
249 categories,  and  slowly falls for the larger  f i rm size categories.  

T h r e e  mult iple  regressions were  run  to d e t e r m i n e  whe the r  lhe 
pa t te rn  observed  in Figure  1 was due  only to chance.  T h e  resuhs f i om 
the nmhip l e  regressions suggest  thai the pa t te rn  is statistically signifi- 
cant. 

Table  2 co lunm 1 presents  the results f rom regress ing the inci- 
dence  rates on only binary variables for lhe f irm size categories.  T h e  
muh ip l e  regress ion F-test, which appears  at the bot tom of  the table, is 
equivalent  to the test statistic for an analysis o f  variance when all explan-  
a tory  variables are  binary.  ~ 

Since the  F-test for  the regress ion is significant al bcttev than lhe 
.0001 level, one  can conc lude  that  tire pa t te rn  in the data  suggest a 
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TABLE 2 

Muhiple Regression Resuhs Explaining ()ccupalional Injury and 
Illness Ralcs 

* i n d i c a t e s  s i g n i l k a m c  at t he  .03 level in a I w o - t a i h ' d  lt'st 
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"true" pat tern  exists in the popula t ion  or universe between lirnl size 
and  injury and illness rates for these manufac tu r ing  industries.  But, 
mul t iple  regression is more  informative than AOV since it can suggest 
what  the pa t te rn  is. 

Means at incidence rates within each of  tile 8 t'irm size categories 
can be calculated f rom the regression coefficients (if mdy co lumn 1) as 
indicated in Kennedy?  T h e  mean  incidence rate for the largest cate- 
gory, over 2,500 employees,  is simply the est imated i n t e r c e p t I S . 7 6 0 .  
T h e  mean  for any of  the o ther  categories is simply 3.760 plus the re- 
gression coefficient for that category. Thus ,  tide mean for the 1 to 19 
category is 5.760 + 2.840 = 8.600, and so on. 

T h e  evidence in co lumn 1 suggests that the pat tern  in Figure 1 is 
statistically significant. All but  one of  the coefficients (on 1,000 to 2,499) 
are statistically significant at better  than the .05 level in a two-tailed test 
(the coefficient on 1,000 to 1,449 is significant at the . 10 level in a two- 
tailed test). However,  statistical significance for binary variables indicate 
that the hypothesis  that the "true" coefficient on tide category on inter- 
est, say, 1 to 19, is d i f ferent  | r o m  the intercept  or the coefficient for the 
omit ted  category. Moreover,  the means  rise f rom 8.600 tor the 1 to 19 
category to 15.531 (5.76 + 9.771) ti)r the 50 m 99 category, aud tall 
thereafter .  

T o  de t e rmine  whether  or not  the resuhs in co lumn 1 were ro- 
bust, addi t ional  explanatory variables were added  to the model.  Percent  
p roduc t ion  workers,  percent  women,  weekly hours  and earnings have 
been implicated as covariates of  occupational  injuries and illness (see 
Leigh ~ and Rober tson & Keeve~"). T h e  data on produc t ion  workers,  
gender ,  hours  and  earnings apply to the 28 industries and are not spe- 
cific to the 8 firm size categories. Percent  female employmen t  and 
weekly earnings are associated with lower incidence rates while percent  
of  p roduc t ion  workers  is associated with higher  incidence rates. Weekly 
hours  (lid not  display any statistical association in these data. 

As an addit ional  test, 27 binary variables represent ing  tide 28 
industr ies (1 binary variable must  be omit ted to break the multicollin- 
earity) were a d d e d  as new explanatory  variables in cohunn  3, and the 
results on the 27 binary variables are available f rom the author .  Binary 
wtriables represen t ing  each of  the industries remove any idiosyncratic 
association of  each industry  on tide injury and illness rate. Despite the 
new variables cons idered  in colunms 2 and 3, tide statistically significant 
pat tern  emerges  between firm size and incidence rates. T h e  estimated 
coefficients for the smallest and largest t i rm size categories cont inue t() 
be smaller than those for the small to m e d i u m  sizes. 
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DISCUSSION 

The  results suggest that, other things equal, small firms, with 1 
to 19 employees  and large firms with 1,000 ¢)r more employees tend 
to have the best it~jury and illness records, l~arger firms may either 
spend considerably more than medium sized firms on imerviewing and 
screening prospective employees,  as suggested by Garen,: and as a re- 
sult hire healthier and safer employees; or spend more on safe work- 
places, or both. The  f indings for small firms were not expected, t)u~ a 
few explanations can be offered. It may be thai small firms are more 
likely to under-report (and get away with it) since OSHA standards are 
not as stringent for small firms. Ahernatively, small firms are generally 
owner-operated.  The  owner may want to maintain a high level of  safety 
since he or she may be exposed to danger. Finally, small firms may 
hand-pick their employees  from among  f i iends and relatives who are 
selected, in part, perhaps because of  their overall good heahh and safety 
a w a r e l l e S S .  
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