


Earlier Safety and H
R

M
 Practices   39

Control variables
UNION A dummy variable coded 1 if the workplace is unionized, 

0 otherwise
0.745 0.437

PCTWOMEN Percentage of women employees 47.654 34.647
PCTAGE (25–54) Percentage of employees aged 25–54 68.307 15.800
PCTPROD Percentage of production employees 73.396 17.230

SOURCE: Authors’ calculations.
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Table 3.2  The Effects of Human Resource Management Policies on Workplace Injuries 
 (Firm-Level Analysis: Full Model Adjusted for Asymptotic Covariances)

Variable

Dependent variable: Number 
of workers’ compensation 

claims per employee

Dependent variable: 
Average  lost 

workdays per employee

Dependent variable: 
 Average lost 

workdays per injury

Constant 0.304**
(0.141)

1.044
(2.883)

−50.065
(40.872)

Downsizing variable
DOWNSIZE −0.032**

(0.019)
−0.072
(0.390)

3.753
(3.795)

HRM variables
EPDM −0.012**

(0.006)
−0.119
(0.149)

−1.017
(2.428)

EPFR −0.014***
(0.006)

−0.203**
(0.115)

−2.154*
(1.461)

MGTCULT −0.012*
(0.007)

−0.010
(0.165)

3.012*
(2.052)

EPDEG −0.002
(0.007)

−0.312**
(0.163)

3.151*
(2.111)

INFOSHR 0.005**
(0.003)

−0.021
(0.097)

−0.813
(1.588)
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Control variables

UNION −0.040***
(0.017)

0.017
(0.459)

10.603*
(6.785)

PCTWOMEN −0.002***
(0.0007)

−0.020
(0.013)

−0.031
(0.131)

PCTAGE (25–54) 0.0001
(0.0006)

−0.029
(0.019)

−0.508*
(0.321)

PCTPROD 0.0009*
(0.0006)

0.017
(0.011)

0.270**
(0.134)

Year dummies yes yes yes
Industry dummies yes yes yes

F value     2.608*** 1.007 0.769
n 78 78 54

NOTE: Estimated heteroskedastic consistent standard errors are in parentheses. * significant at the 0.10 level (two-tailed test); ** 
significant at the 0.05 level (two-tailed test); *** significant at the 0.01 level (two-tailed test).

SOURCE: Authors’ calculations.
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centage point lower frequency of injuries than nonunion workplaces. 
A 10 percentage point increase in the number of production employees 
results in a 0.9 percentage point increase in the injury rate. An increase 
in the injury rate accompanying the addition of more production em-
ployees is expected, as production employees engage in riskier work 
activities than managerial workers. The union effect is more difficult 
to interpret: unions tend to enforce safety standards at work more than 
nonunion workplaces, which would explain why unions might decrease 
the injury rate. However, unions tend to form at worksites that are in-
trinsically more dangerous, so on the basis of sample selection one 
might expect a positive coefficient here.

The strongest effect among the control variables, however, is that 
of female workers. Nearly half of the workers in our frequency are fe-
male employees (47.65 percent). Our results suggest that increasing the 
number of females by 10 percentage points (to 57.65 percent) would 
decrease the injury rate by 2 percentage points. An increase of one full 
standard deviation in the percentage of female workers (that is, an in-
crease of 34.6 percentage points) would decrease the injury rate by 7 
percentage points.

The negative coefficient on the Downsizing dummy variable (DOWN-
SIZE) suggests that sample selection and moral hazard mitigate the fil-
ing of additional claims. For those already on a lost-time claim, the 
effect of downsizing is to increase claim duration (as indicated by the 
3.75 coefficient in the right-hand column of Table 3.2 for aggregated 
firm results and the positive Downsizing coefficients in Table 3.4 for 
individual claimant data). However, while claim duration increases for 
extant claims, claim frequency falls in those firms experiencing layoffs: 
either downsizing selectivity retains those workers least likely to file a 
claim (sample selection), or workers won’t file claims for fear of being 
included in the next round of layoffs (i.e., there is a moral hazard that 
lowers the firm’s safety costs). However, the downsizing effect is rela-
tively small: downsized firms have only a 3.2 percentage point lower 
rate of injury than firms that have not downsized, though the difference 
appears to be significant at the 5 percent level.

Because HRM variables are our central focus in the analysis, we dis-
cuss those results from two different perspectives. The first is the stan-
dard regression interpretation of the estimated coefficients, reflecting 
the percentage change in injury rates given a unit increase in the value 
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of the respective HRM practice. For example, a one-unit increase in In-
formation Sharing increases claims by 0.5 percentage points, as shown 
in Table 3.2 in the left-hand column. However, because HRM variables 
are constructed as sums of dummy variables, one cannot always intuit 
what a unit increase means in terms of HRM practice. Therefore we 
also report the effects of the HRM variables from a high-HRM-use per-
spective, looking at the change from the usual values for HRM to the 
values of the respective HRM variables employed by the top 16 percent 
of firms (thus only about one-sixth of the firms have this level of HRM 
practice). This high HRM use is the level of HRM practice that lies one 
standard deviation above the mean. Hence, the claim frequency is 2.5 
percentage points higher at the high-HRM-use level than at the average 
level, because a standard deviation increase in the value of information 
sharing from 20 to 25 percentage points increases claim frequency by 
2.5 percentage points (5 × 0.005).

The human resource management practice variables in the left-hand 
column of Table 3.2 generally have the expected signs, including sta-
tistically significant impacts on the claim rate. The intensity of worker 
involvement (EPDEG) does not affect claim frequency (the − 0.002 coef-
ficient is statistically insignificant).1 More information sharing seems 
to increase the injury rate, as discussed in the last paragraph. Adding 
another program to involve employees in the firm’s decision making 
(increasing EPDM by one unit) lowers the injury rate by 1.2 percent-
age points. Increasing the ways that employees share in the company’s 
financial returns (EPFR) by one more program lowers the injury rate by 
1.4 percentage points, and adding one more dimension to management 
safety culture (MGTCULT) also lowers the injury rate by 1.2 percentage 
points. 

While Employee Participation in Decision Making, Employee Par-
ticipation in Financial Returns, and Management Safety Culture all have 
roughly the same estimated coefficient, Management Safety Culture’s 
influence is nearly twice as great when measured on a high-HRM-use 
perspective because variation in management safety culture is so much 
greater than variation in employee participation: in Table 3.1, the Man-
agement Safety Culture standard deviation is nearly twice as great as 
that of the employee participation variable EPDM and more than twice as 
great as that of EPFR. Hence, while the move to a high-HRM-use level 
would lower the injury rate by 1.7 percentage points for either of the 
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employee participation variables, the move to a high-HRM-use level 
for Management Safety Culture would lower the injury claim rate by 
3.5 percentage points. Finally, the move to a high-HRM-use level in 
the intensity of employee involvement in decision making (EPDEG) de-
creases the injury claims rate by 0.3 percentage points.

With the exception of Hunt et al. (1993), there are no studies of 
the impact of HR practices on claim frequency. Hunt et al. (1993) ana-
lyze survey results for 220 medium and large firms in Michigan and 
link their safety practices to their claim filing rates and measures of 
claim severity. Their safety diligence, safety training, proactive return-
to-work program, and active safety leadership factors (which overlap 
our Management Safety Culture variable) are negatively correlated 
with their lost-workday case rate and with the workers’ compensation 
claim rate in multivariate regressions and are generally statistically sig-
nificant. Their sample sizes vary between 187 and 161, depending on 
specification. In the workers’ compensation specification, Hunt et al. 
(1993) find that firm-size dummy variables are not usually statistically 
significant but that industry dummy variables are. They also report a 
regression, with aggregate, average lost workdays per case as the de-
pendent variable, in which they find no statistically significant effects 
of safety practices on claim severity. 

In the next section we examine the duration of individual claims for 
a larger number of claims than Hunt et al. (1993) had available, using 
individual claimant data from the Minnesota Department of Labor and 
Industry.

CLAIM DURATION RESULTS

Aggregate data: Table 3.2 revisited. While the most credible 
information on claim duration comes from the analysis of individual 
claim durations in Tables 3.3 and 3.4, the middle and right columns in 
Table 3.2 provide some alternative estimates on how HRM policies af-
fect claim duration. The middle column of Table 3.2 corresponds most 
closely to the expected cost analysis given in Table 3.6, below, but is not 
always consistent with those results: increases in Employee Participa-
tion in Decision Making, Employee Participation in Financial Returns, 
and Management Safety Culture reduce expected losses, as they do in 
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Table 3.6, but the Management Safety Culture effect is relatively small 
and statistically insignificant, unlike the Management Safety Culture 
effect of Table 3.6. Moreover, increases in Intensity of Employee Par-
ticipation or in Information Sharing lower expected costs in Table 3.2’s 
middle column but have a positive effect in Table 3.6.

A specification that is most like the duration specification of this 
section is the right column of Table 3.2: they both model the duration 
of injuries, though the empirical results differ somewhat. Increases in 
Employee Participation in Financial Returns and in Information Shar-
ing are found to be linked to lower claim durations in Table 3.2, as they 
are in the results reported in Table 3.4 below. Intensity of Employee 
Participation has the same positive impact on duration in Table 3.2 as it 
does in Table 3.4. However, Management Safety Culture and Employee 
Participation in Decision Making have the opposite signs, though the 
Employee Participation in Decision Making variable is statistically in-
significant in both specifications. 

The estimated effect of Management Safety Culture on claim du-
ration is 10 times larger in Table 3.4 than it is in Table 3.2, perhaps 
because those tables represent a slightly different sample of firms, or 
perhaps because the measure of claim duration is slightly different. 
The sample in Table 3.2, as previously noted in the discussion of the 
descriptive statistics, is limited to those reporting a full set of control 
variables (union or nonunion, percentage women, percentage young, 
percentage production employees). Thus there is a smaller sample of 
firms contributing to the estimates in Table 3.2 than in Table 3.4. How-
ever, we doubt, given the approximate similarity in their sample means, 
that this explains the differential response.

A more likely explanation of the difference in results is that claim 
duration is measured differently. The firm-specific OSHA data (report-
ed to the U.S. Department of Labor) in the far right-hand column of 
Table 3.2 include workers whose injury duration is shorter than three 
days, whereas the data in Table 3.4 exclude those who don’t satisfy 
the three-day waiting period. In workers’ compensation, claims with a 
duration of less than the waiting period are called medical-only claims. 
Appel and Borba (1988) report that the medical-only category accounts 
for 81 percent of all claims, although it accounts for less than 6 percent 
of total costs. If Management Safety Culture successfully reduced long-
duration claims while encouraging the reporting of short-term injury in-
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cidents (which included medical-only workers’ compensation claims), 
then this would explain both results: few long-duration claims occur as 
Management Safety Culture increases (Table 3.4), but more diligent re-
porting and monitoring of minor injuries does occur (Table 3.2). Unfor-
tunately, the Minnesota data do not record information on medical-only 
claims, so pursuit of this hypothesis (claims shifting as Management 
Safety Culture changes) will have to wait for future research.

Individual claim data: Tables 3.3 and 3.4. The descriptive statis-
tics for the duration analysis given in Table 3.3 indicate that the mean 
duration of workers’ compensation claims among claimants with some 
lost-time workdays is 55.78 days.2 However, 20 percent of these are 
right-censored (and were still in progress when we drew our sample 
of claims), hence the 55.78 days is an underestimate of the average 
completed spell of workers’ compensation. Some claims, often those 
of longer duration, will still be in progress when information about the 
claims is gathered. If a claim has been in progress for two weeks, for ex-
ample, when the sample of claims is drawn, we cannot be sure whether 
the final duration of the in-progress claim will be 15 days, 15 weeks, or 
even 15 months. We only know that the duration is at least two weeks 
long. If the duration of this in-progress spell is recorded as “2 weeks,” 
we underestimate the final duration and bias the results. If the in-prog-
ress spells are thrown out, we tend to bias the estimates again, as these 
claims will tend to be of longer duration. Maximum likelihood estima-
tion allows us to include these in-progress spells while accounting for 
the right-censoring in a way that doesn’t lead to biased estimates. The 
maximum likelihood estimates, employing a Weibull duration model 
(McDonald and Butler 1990), are reported in Tables 3.4 and 3.5. 

The values of the variables for employee participation and manage-
ment culture in Table 3.3 indicate a relatively high rate of employee 
and management involvement in the safety efforts of the firm and are 
very similar to those reported in Table 3.1. The differences between 
the statistics in Table 3.1 and those in Table 3.3 stem from the weights 
given to different firms: in Table 3.1, each firm receives equal weight in 
determining the mean; in Table 3.3, the larger firms have more claims 
and so implicitly get greater weight than they do in Table 3.1. The main 
difference in the Employee Participation in Decision Making, Employ-
ee Participation in Financial Returns, and Information Sharing variable 
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averages—all of which are more representative of the larger firms—is 
that HRM variables in the claim duration specification have slightly 
higher values in Table 3.3 than these same variables have in the claim 
frequency sample in Table 3.1. Given the results cited in the literature 
above, our expectations are that higher values of these HRM culture 
variables will lower claim duration. Which ones, and by how much, is 
an empirical issue addressed in Tables 3.4 and 3.5, where we employ 
maximum likelihood to estimate the duration of workers’ compensation 
claims. 

We generally find statistically significant effects, of the expected 
sign, in the duration models. While we do not report the estimated shape 
parameters of the Weibull distribution in Tables 3.4 or 3.5, they indicate 
negative duration dependence: as claim duration increases, the rate of 
exit from claimant status falls. Hence, the longer a claimant stays on a 
workers’ compensation claim, the less likely he is to leave it. 

The demographic variables in the Weibull regressions of Tables 3.4 
and 3.5 have their expected effect. For example, a 10 percent increase 
in the age of a claimant increases the expected claim duration by 7 
percent when there are no controls for industry, occupation, and injury, 
and it increases the expected claim duration by 4 percent when such 
controls are present (see the right-hand column coefficient for age).3 
This is the same sign, but twice the magnitude, of the age elasticity 
reported by Butler and Worrall (1985). The replacement rate elasticity 
is also higher here than that reported in Butler and Worrall (1985) but is 
within the range generally found in empirical research (Butler, Gardner, 
and Gardner 1997). In our Minnesota sample, a 10 percent increase in 
benefits (holding wages constant) increases the expected claim duration 
by about 5 percent (the right-hand column in Table 3.4). We find no 
gender differences in duration, nor do we find a self-insurance effect 
once industry and occupation are held constant.

The empirical findings in Table 3.4 also show Downsizing and HRM 
effects of the expected sign. If the firm has downsized its workforce in 
the last 12 months, then claim duration is 20 percent higher than it would 
be without any recent downsizing. These results are consistent with ear-
lier findings that workers’ compensation costs increase in environments 
where there is greater employment uncertainty. This finding is impor-
tant since it is the first time that firm-specific downsizing information 
(as opposed to individual employment status or local unemployment in-
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Table 3.3  Duration Model Using Claimant Data: Descriptive Statistics

Variable Definition Mean Std. dev.

Dependent variables

NWSPELL Duration of nonwork spell: days of temporary total disability benefits paid 
in workers’ compensation systema

55.78 140.91

DENIAL A dummy variable coded 1 if claim was denied for liability by insurer, 
0 otherwise

0.20 0.40

Downsizing variable

DOWNSIZE A dummy variable coded 1 if the claimant’s company experienced layoffs 
or cutbacks in the last 12 months, 0 otherwise

0.40 0.49

HRM variables

EPDM Number of employee participation programs in decision-making process 3.12 1.36

EPFR Number of employee participation programs in the firm’s financial returns 3.08 2.16

MGTCULT Score of management’s commitment to workplace safety 22.62 2.29

EPDEG Score of the degree of employee participation in company’s decision-making 
process

8.12 1.00

INFOSHR Score of the degree to which management shares information with 
employees on production issues

20.26 5.24
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Claimant characteristics

MALE A dummy variable coded 1 if claimant is male, 0 if female 0.53 0.50

LnAGE Log of age of claimant at time of injury 3.63
(39.47)b

0.31
(11.54)b

LnRRATE Log of wage replacement rate in Minnesota workers’ compensation systemc 4.28
(73.40)b

0.19
(14.41)b

SELF A dummy variable coded 1 if claimant’s company is self-insured for its 
workers’ compensation coverage

0.29 0.45

a The dependent variable NWSPELL is transformed into logarithmic form in the LIFEREG function of SAS. 
b Descriptive statistics of variables without taking logs.
c Real-wage replacement rate was used to capture both wage and expected workers’ compensation benefit effects on the dependent 

variable. In accordance with the Minnesota workers’ compensation law, RATE was calculated by the following formula (Minnesota WC 
income benefit schedule used; 1992 analysis of workers’ compensation laws, U.S. Chamber of Commerce):

 RATE = MAXt / Wage if (Wage × 0.66) ≥ MAXt
  0.66 if [MINt ≤ (Wage × 0.66) < MAXt]
  MINt / Wage if [(MINt × 0.66) ≤ (Wage × 0.66) < MINt]
  1 otherwise,
 where Wage is average production employee’s gross weekly wage, MAXt is maximum amount of wage replacement through Minnesota 

workers’ compensation system, and MINt is minimum amount of wage replacement through Minnesota workers’ compensation system. 
(In the analysis of this study, log of RATE × 100 was included in the models as RRATE.)

SOURCE: Authors’ calculations.
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Table 3.4  Weibull Estimates of the Duration of Nonwork Spells in the 
Workers’ Compensation System: The Direct Effects Model 
(standard error in parentheses)

Variable

Dependent variable: log of nonwork spell in
Minnesota workers’ compensation system

Model (1) Model (2)
Constant 2.96**

(1.25)
4.02***

(1.46)
Downsizing variable

DOWNSIZE 0.25***
(0.09)

0.21**
(0.10)

HRM variables
EPDM 0.05

(0.03)
0.06

(0.04)
EPFR −0.13***

(0.04)
−0.13***
(0.05)

MGTCULT −0.14***
(0.03)

−0.15***
(0.04)

EPDEG 0.20***
(0.06)

0.19***
(0.07)

INFOSHR −0.05***
(0.01)

−0.06***
(0.01)

Claimant characteristics
MALE 0.03

(0.08)
−0.13
(0.09)

LnAGE 0.69***
(0.12)

0.41***
(0.13)

LnRRATE 0.34
(0.23)

0.53*
(0.28)

SELF −0.41***
(0.09)

0.04
(0.12)

Control variables
Industry dummies no yes
Injury type dummies no yes
Occupation dummies no yes
Year dummies no yes
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NOTE: * significant at the 0.10 level (two-tailed test); ** significant at the 0.05 level 
(two-tailed test); *** significant at the 0.01 level (two-tailed test).

SOURCE: Authors’ calculations.

Model (1) Model (2)

Log likelihood for Weibull −3057.40 −2655.01
n 1906 1732
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Table 3.5  Weibull Estimates of the Duration of Nonwork Spells in the 
Workers’ Compensation System: The Indirect Effects Model 
(standard error in parentheses)

Variable

Dependent variable: log of nonwork 
spell in the Minnesota workers’ 

compensation system

Model (1) Model (2)

Constant 3.41***
(1.31)

5.13***
(1.55)

Downsizing variable
DOWNSIZE −.77

(1.68)
−.19

(1.80)
HRM variables

EPDM .03
(.04)

.005
(.05)

EPFR −.04
(.06)

.06
(.07)

MGTCULT −.17***
(.05)

−.20***
(.05)

EPDEG .19**
(.08)

.15
(.09)

INFOSHR −.05***
(.01)

−.04***
(.01)

HRM × Downsizing interactions
EPDM × DOWNSIZE .07

(.07)
.14*

(.08)
EPFR × DOWNSIZE −.13

(.08)
−.28***
(.10)

MGTCULT × DOWNSIZE .04
(.08)

.02
(.08)

EPDEG × DOWNSIZE .01
(.11)

.08
(.13)

INFOSHR × DOWNSIZE .003
(.02)

−.02
(.02)

SELF × DOWNSIZE −.34
(.21)

−.25
(.24)
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Variable

Dependent variable: log of nonwork 
spell in the Minnesota workers’ 

compensation system

Model (1) Model (2)
Claimant characteristics

MALE −.01
(.08)

−.15
(.09)

LnAGE .67***
(.12)

.41***
(.13)

LnRRATE .38
(.23)

.43
(.28)

SELF .028
(.04)

.12
(.13)

Control variables
Industry dummies no yes
Injury type dummies no yes
Occupation dummies no yes
Year dummies no yes

Log likelihood for Weibull −3,054.20 −2,646.97
n 1,906 1,732

NOTE: * significant at the 0.10 level (two-tailed test); ** significant at the 0.05 level 
(two-tailed test); *** significant at the 0.01 level (two-tailed test).

SOURCE: Authors’ calculations.

Table 3.5 (continued)
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surance rates) has been used in an analysis of individual claim duration. 
The Downsizing effect is not only large in magnitude but statistically 
significant as well. Our results suggest that the tendency for workers’ 
compensation costs to increase during downsizing operates through a 
claim duration effect rather than through a claims filing effect. 

All of the HRM variables except Employee Participation in Deci-
sion Making (EPDM) also significantly reduce claim duration, and they 
generally have larger estimated effects on claim duration than they do 
on claim frequency. Even though the number of decision-making activ-
ities does not affect claim duration, the intensity of participation does. A 
standard deviation increase in the intensity of employees’ involvement, 
creating a jump to the high-HRM-use level, increases claim duration by 
20 percent. (Recall that Intensity of Employee Participation is the sum 
of two Likert scores indicating to what degree workers feel as though 
they “always” have control over their job tasks and whether they “al-
ways” participate in employee involvement programs.) The greater the 
level of intensity of employee involvement, the higher the safety costs. 
Our guess is that as workers become more involved in making and dis-
seminating company safety policy, they are able to reduce the number 
of shorter, less serious injury claims more than they reduce the number 
of longer claims. This changes the mix of claims observed, increasing 
the observed duration of the remaining claims. If this were the only fac-
tor operating, however, the frequency effects would outweigh the dura-
tion effects, and overall costs per employee would fall as information 
sharing increased. We shall see that this is not the case. Other factors 
must be involved—future research will likely shed more light on this 
interesting result. One possibility is that as more information is shared 
in the company, workers are more willing to provide information on 
their workplace injuries, including minor injuries not involving signifi-
cant loss of work time claims. Another possibility, which we find less 
plausible, is endogeneity bias: firms are more willing to share informa-
tion in situations where risk is greatest.

We again report the effects of the HRM variables from the high-
HRM-use perspective, looking at the change from the average HRM 
practice to the top 16 percent of high-HRM-use firms. From this per-
spective, if the number of financial returns programs (such as profit 
sharing) increases by a standard deviation by going from three such 
programs (the average) to five (the high-use level in our sample), then 
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claim duration falls by 26 percent. High-use implementation in Infor-
mation Sharing, which for our sample means going from an index score 
of 20 to 25, decreases claim duration by 30 percent. The greater the 
workers’ financial interest in their firm, the lower their claim durations 
will be, on average. This reinforces the reducing effect that participa-
tion in financial returns has on claim frequency.

Finally, it appears that those managers most involved in their com-
pany’s safety efforts achieve the greatest decline in the duration of their 
employees’ claims. When an average firm employs high-use HRM prac-
tices—equivalent to a standard deviation increase in the Management 
Safety Culture index, from about 23 to 25—claim duration decreases 
by 30 percent. This is a large effect, and it reinforces the management 
safety effect on claim frequency. This is also consistent with the find-
ings of Hunt et al. (1993). 

These large magnitudes indicate a substantial direct impact of HRM 
practices on claim duration. Since the research cited above, as well as 
anecdotal evidence from the insurance industry, indicates that down-
sizing and employment cycles have a significant impact on claims fil-
ing, we also examine, in Table 3.5, whether there are indirect effects of 
HRM practices that operate through a reduction in the Downsizing vari-
able. We measure this indirect effect by adding interactions between 
downsizing and HRM practices to the analysis.

In general, there is little evidence of such indirect effects. In Table 
3.5, only the financial returns interaction in the right-hand column is 
statistically significant at the 5 percent level; all of the other interactions 
are insignificant at the 5 percent level. Taken as a group, the interactions 
in the left-hand column of Table 3.5 are statistically insignificant when 
using a likelihood ratio test, and the ones in the right-hand column are 
significant at the 5 percent level but not at the 1 percent level. 

Hence, with the single exception of the Financial Returns × Down-
sizing interaction, the effects of HRM practices on claim duration are 
direct effects and do not seem to ameliorate the impact of downsizing 
on costs. The estimated negative effect of Financial Returns × Down-
sizing on claim duration indicates that when employees participate in 
the financial success of a company, they tend to file claims of shorter 
duration in the face of downsizing efforts, as would be expected. How-
ever, better HRM practices in other dimensions (Information Sharing, 
Management Safety Culture, and Employee Participation in Decision 
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Making) do not seem to mitigate the effect that Downsizing has on an 
increase in claim duration. It may well be that those who perceive that 
they are going to be downsized are no longer concerned about their par-
ticipation in HRM practices, or about gaining information about those 
practices, because they see them as largely irrelevant. If they are no 
longer employed in that firm, firm outcome matters less to them.

COST IMPLICATIONS OF THE FREQUENCY AND 
DURATION ESTIMATES

Since expected indemnity costs per worker are simply the product 
of claim frequency, of claim duration (in weeks), and of the legislated 
benefits, we can examine whether safety programs operate through a 
loss prevention (frequency) effect or a loss reduction (duration) effect.  
Our results are summarized in Table 3.6. In our sample, the average 
indemnity cost (the amount paid to injured employees for lost wages) 
per injury was $175.50.4 This average annual indemnity cost per em-
ployee can be calculated by taking the product of the number of claims 
per employee times the average duration (in weeks) per claim times the 
average statutory weekly benefit. To calculate the impact of a particular 
HRM practice variable (say, the effect of Employee Participation in 
Financial Returns, or EPFR) on annual indemnity cost per employee, we 
take the derivative of costs (in natural logarithm terms) with respect to 
that variable:

(3.1) ∂ln(Cost) = ∂ln(Frequency) + ∂ln(Duration) + ∂ln(Benefit)
   ∂ EPFR              ∂ EPFR                  ∂ EPFR               ∂ EPFR

             
On the right-hand side of the above equation, the first term repre-

sents the percentage change in injury frequency relative to a unit change 
in the Employee Participation in Financial Returns index; it equals the 
estimated linear probability coefficient in Table 3.2 divided by the aver-
age probability of a claim. This is given in the left-hand column of Table 
3.6. The second term on the right-hand side of Equation (3.1) represents 
the percentage change in injury duration relative to a unit change in the 
Employee Participation in Financial Returns index. It equals the esti-
mated regression coefficient from the survival analysis for the duration 
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model results given in Table 3.4. These coefficients are reproduced in 
the second column in Table 3.6. The third term on the right-hand side of 
Equation (3.1) captures the influence of a firm’s Employee Participation 
in Financial Returns index on statewide statutory benefits. This effect 
is probably close to zero since there is no reason a change in employee 
involvement in the firm’s financial returns—or any other HRM prac-
tice—should change the legislated benefit level.5

The overall change in indemnity costs can be approximated by mul-
tiplying the percentage change in the indemnity costs shown in the two 
left-hand columns of Table 3.6 (and summed in the third column) by 
the average indemnity cost in this sample, $175.50. This calculation 
is made in the far right-hand column of Table 3.6, both for a one-unit 
change in each of the HRM indices and also (in parentheses) for a one-
standard-deviation change in HRM indices, indicating a movement to 
the high-HRM-use practice level.

As an example, if a firm were to go from using two to using three fi-
nancial returns programs (Employee Participation in Financial Returns 
went from 2 to 3), then claim frequency would fall by 23 percent and 
claim duration would fall by 13 percent. Lost work-time benefit costs 

Table 3.6  Safety Cost Implications of Lost-Time Pay in Workers’ 
Compensation When Adopting Various Human Resource 
Practices

HR practice

Impact 
on claim 

frequency (%)

Impact 
on claim 

duration (%)

Overall impact 
on indemnity 

costs (%)

Indemnity cost 
change per 

employee ($)
(per std. dev. 

change)

EPDM −20 6 −14 −24.57 (−36.19)

EPFR −23 −13 −36 −63.18 (−76.51)

MGTCULT −20 −15 −35 −61.43 (−177.89)

EPDEG −3 19 16 28.08 (35.27)

INFOSHR 8 −6 2 3.51 (17.83)

NOTE: Based on 1996 average lost-time workers’ compensation costs per employee 
of $175.50 in our sample (12 percent of claims were still open).

SOURCE: Authors’ calculations.
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would fall by 36 percent (the combined impact of frequency and dura-
tion outcomes), which when multiplied by the average indemnity cost 
per employee of $175.50 yields a cost reduction in lost-time expenses 
of $63.18 per employee per year. This is the approximate reduction in 
per-employee costs that is achieved by adding another plan in which the 
employee shares in the financial returns of the company. If the employ-
er were to add 1.211 more programs (that is, add one standard deviation 
more to Employee Participation in Financial Returns programs—Table 
3.1) to the firm’s current offerings, then costs would fall by 1.211 × 
$63.18, or by $76.51. A standard deviation increase is equivalent to 
moving from the average HRM offering (an HRM offering as good as 
about half of the firms) to an HRM offering that is in the top 16 percent 
of the firms.

Management Safety Culture is the HRM practice with the largest 
cost savings per employee. A firm that increases its level of involve-
ment so that the Management Safety Culture variable goes up by 3—or 
increases by more than 10 percent and comes up into the high-HRM-
use level—saves about $180 per year per employee. In a firm with 100 
employees, this is an annual savings of $18,000 in lost-time pay alone. 
This is likely a lower bound on the benefits derived from improving 
management safety culture. Medical costs will be saved in addition to 
the lost-time pay costs; lost workdays will be eliminated and specific 
human capital thereby retained; and employees’ level of job satisfac-
tion may increase as well. There is a lot of variation in the value of this 
variable in our sample, as one can see by looking at the large standard 
deviation values in Tables 3.1 and 3.3. As there is a lot of variance in 
Management Safety Culture, there is a lot of opportunity for firms to 
lower safety costs by becoming more involved with work safety.6 If, in 
a 100-employee firm, it costs less than $18,000 to become more con-
cerned with safety processes and outcomes, then it is clearly advanta-
geous for the firm to do so.

It is worthwhile to reemphasize that our estimate of the reduction 
in workers’ compensation costs from engaging in these HRM practic-
es is probably a lower bound estimate of the potential benefits. To the 
extent that the workplace is safer, either because physical risks have 
been reduced or because workers are taking more appropriate safety 
precautions, then some other accident costs are likely to be reduced as 
well. Uncompensated wage loss and pain and suffering associated with 
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injuries will decrease, reducing the compensating wages paid to work-
ers. Perhaps equally important in our highly skilled labor market, more 
firm-specific human capital can be retained as the number of days out 
due to injury falls. 

Notes

 1.  EPDEG does appear to be associated with greater claim severity (the significant 
EPDEG coefficients in the center and right columns). An increase in EPDEG also is 
estimated to increase claim duration in the individual claimant analysis in Table 
3.4, as we will show shortly.

   The models in Table 3.2 were estimated using three-year averages (the most 
current three years of data) rather than using cross-section/time-series analysis, 
as was employed in Table 3.2. The resulting coefficients were nearly quantita-
tively identical to those reported in Table 3.2.

   We also estimated the models in Table 3.2 by including firm size as a regres-
sor. It was statistically significant and negative in the left and center specifications 
of Table 3.2; its inclusion did not change any of the signs of the other regressors 
but did increase the magnitude of the MGTCULT, EPDEG, and DOWNSIZE coefficients, 
while slightly reducing the coefficients for EPDM, EPFR, and INFOSHR. We exclude 
it from our preferred estimation because of concern for potential endogeneity in 
the model (since firm size is also in the denominator of the dependent variable).

   Finally, interactions in the claim frequency reported below between the 
DOWNSIZE dummy variable and HRM practices were statistically insignificant 
(partially, of course, because of the small sample sizes).

 2.  The statistics here pertain to the larger claims denial regression sample. Howev-
er, the smaller duration sample has mean statistics (for the independent variables) 
very close to those reported in Table 3.1.

 3.  There were seven occupational-dummy variables, seven year-dummy variables, 
and eight industry-dummy variables included in the model. There were also 
dummy variables for the following injury types: back sprain and strain, other 
sprains and strains, fractures, contusions and concussions, and lacerations. 

 4.  $175.50 was the average in 1996 for our sample. 1998 and 1997 data were judged 
to have too many open claims to be used as a measure of costs per worker: 1998 
had 52 percent of claims still open, while 1997 had 45 percent of claims still 
open. For 1996, only 12.6 percent of claims were open. We didn’t use earlier 
years (with still fewer open claims) because of a concern that they might be less 
relevant for the survey results and because of cost-of-living differences.

 5.  The expected weekly benefit depends on the legislated maximum and minimum 
benefits, the replacement rate (these three benefit parameters are determined by 
the individual state legislatures), and the worker’s wage rate. Since maximum 
benefit payments are low enough that most workers are constrained by the maxi-
mum weekly benefit, a change in any HR practice won’t affect the benefit they 
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receive—they will get the legislated maximum payment. However, workers be-
low the maximum may have their benefits indirectly affected by the HR practices 
that are adopted if they value those practices. Workers who value the work en-
vironment generated by some of these HR practices, and whose weekly benefit 
would be below the maximum legislated benefit level, will take an implicit wage 
reduction because of the valued HR practices. Furthermore, because of the wage 
reduction, they will have their benefits indirectly affected by the presence of the 
HR practice. The size of the implied wage reductions necessary to fund the HR 
practices considered would not be enough to substantially alter the conclusions 
in Table 3.6. The greatest wage reductions, for example, would be for employer’s 
share of profit sharing (or, perhaps, health and pension contributions). If this 
leads to a 3 percent reduction in wages, expected benefits would fall (for those 
between the minimum and maximum benefit levels) by 2 percent. Such a change 
is dwarfed by the changes given in Table 3.4. Finally, even if these changes are 
more substantial than we anticipate, note that they work to reinforce the conclu-
sions drawn concerning the outcomes in Table 3.4, as they tend to further reduce 
workers’ compensation costs.

 6.  Hunt et al. (1993) reach similar conclusions. In their survey, active safety leader-
ship, safety diligence, proactive RTW program, and safety training proxy some 
of the same dimensions that we have included under Management Safety Cul-
ture. In their study, they also find that these are effective mechanisms through 
which to promote health and safety, and their empirical data suggest that there 
is also a relative abundance of variation in these practices across their sample of 
relatively large firms (Hunt et al. 1993, Table 4.2).
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4
Reduced Moral Hazard 
or Increased Efficiency? 

Evidence from Claim Types and Claim Denials 

The distinction made between the direct and indirect effects of 
HRM practices in the last chapter is not only intrinsically interesting, it 
suggests that HRM practices do not simply reduce claims-reporting risk 
(a change in the reporting of claims, even where real risk is held con-
stant) but rather reduce real risk (through lowering the degree of intrin-
sic physical risk of employee risk-taking behavior). In Chapter 1 we ar-
gued that HRM practices may change real risk by more fully involving 
employees in the firm’s strategic decision making or financial returns. 
Either of these measures increases employees’ incentives to design and 
implement safety policies that improve workplace efficiency or at least 
help reduce impediments to the flow of information about safety risks 
between the firm and the employees. We explore this intriguing pos-
sibility further in this chapter by examining how HRM policies affect 
claim denials and the distribution of injury risks.

CLAIMS-REPORTING AND RISK-BEARING MORAL 
HAZARD

In the last chapter, we found that HRM practices reduce claim dura-
tion and, generally, claim frequency. However, this indicates nothing 
about whether the effect represents a reduction in real risk taking or 
simply a reduction in the propensity to report a claim. The former is 
called risk-bearing moral hazard while the latter is known as claims-
reporting moral hazard (Butler and Worrall 1991). Though either kind 
of moral hazard increases an employer’s costs, the distinction between 
risk-bearing and claims-reporting moral hazard has important implica-
tions for resource allocation. If changes in claim frequency and claim 
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duration stem purely from the effects of reporting, without any change 
in the degree of intrinsic physical risk, then we would not expect to see 
changes in compensating wages for unreimbursed wage losses.1 Fur-
ther, if it is a pure reporting effect, then changes in safety programs or 
ergonomic standards are likely to have little impact on workers’ com-
pensation costs. If increases in workers’ compensation costs are driven 
by reporting effects, additional expenditures may be more productive 
as subsidies to pension benefits or wellness programs than as increases 
in safety training.

The estimated direct effects in the previous chapter only indicate 
that downsizing increases workers’ compensation claim duration and 
that most HRM practices decrease workers’ compensation costs. These 
estimates do not indicate whether the corresponding changes in work-
ers’ compensation outcomes are a result of changes in the propensity to 
report claims or a result of changes in the degree of risk-taking behavior 
of workers. The propensity to report claims would be affected if par-
ticipation in strategic decision making or in the firm’s financial returns 
internalized safety costs to the employee so that he made the same de-
cisions he would make if he were spending his own money. If claims-
reporting behavior were important, then as employee participation in 
decision making and financial returns increased, the impact of downsiz-
ing on claim frequency or claim duration would fall. In other words, we 
would expect negative and statistically significant interactions between 
Downsizing and various HRM practices. This suggests that we may 
find some evidence on the reporting versus real risk explanations of cost 
changes by examining indirect evidence—that is, evidence besides the 
main HRM and Downsizing effects. 

Some indirect evidence was provided in Table 3.5 of the last chap-
ter, though it was not discussed as a test for claims-reporting moral 
hazard. To test the claims-reporting versus risk-bearing explanations 
using Table 3.5 coefficient estimates, we have to assume either that 
downsizing increases workers’ compensation claim duration because it 
is a reporting effect (this is the traditional explanation in the empirical 
literature) or that downsizing represents a change in real risk that is due 
to job stress or job fatigue as the work pace increases. We now explore 
both of these interpretations of Table 3.5.
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Downsizing outcomes as a claims-reporting effect. In the midst 
of downsizing, there are a number of reasons to suspect claims-report-
ing moral hazard, particularly if the claimant believes that he may be 
one of those losing a job. Workers’ compensation claim status is pre-
ferred to unemployment insurance claim status for a number of reasons: 
workers’ compensation benefits are higher than unemployment insur-
ance benefits; workers’ compensation benefits are tax-free and unem-
ployment insurance benefits are not; and workers’ other fringe benefits 
continue while they receive workers’ compensation benefits, whereas 
there are few, if any, fringe benefits for unemployed workers. If the 
Downsizing effect is a reporting effect, HRM practices that increase 
employee involvement should mitigate these responses.

Downsizing outcomes as a risk-bearing effect. In this case, em-
ployment volatility and longer work hours associated with downsizing 
would either increase the intrinsic workplace risk or induce workers to 
change their risk-bearing behaviors. Downsizing would increase claim 
frequency, but this impact would be mitigated in those firms with better 
work safety conditions.2 Since higher values of the Management Safety 
Culture variable (management’s commitment to workplace safety) indi-
cate better safety environments, then if risk-bearing moral hazard is re-
flected in the Downsizing effect, there should be a negative interaction 
between Management Safety Culture and Downsizing. Safer workplac-
es will reduce the risk-bearing effects associated with Downsizing.

The evidence. The Management Safety Culture × Downsizing in-
teraction in Table 3.5 of Chapter 3 (MGTCULT × DOWNSIZE), instead of be-
ing statistically significant and negative, is insignificant and positive, as 
are many of the other HRM interactions reported in Table 3.5. The sole 
exception is the Employee Participation in Financial Returns × Down-
sizing interaction (EPFR × DOWNSIZE). Three out of the six interactions 
are positive in the preferred, right-hand specification with the control 
variables, and one of these is significant at the 0.10 level. This supports 
neither the claims-reporting moral hazard nor the risk-bearing moral 
hazard explanation of why downsizing increases workers’ compensa-
tion claim durations. 

However, our tests for claims-reporting and risk-bearing moral haz-
ard may suffer from specification bias: the functional form may not 
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be the correct one, or there may be omitted factors not included in the 
claim duration and claim frequency regressions. So in this chapter we 
present two additional tests for detecting moral hazard effects that have 
been used previously in the workers’ compensation literature. We ex-
amine whether claim denial rates are affected by HRM practices, and 
we examine whether the type of claims (i.e., hard-to-monitor claims 
versus easy-to-monitor claims) varies with HRM practices. 

If, for example, more financial involvement in the firm reduces 
claim frequency by a reduction in moral hazard, then we would expect 
that more employee financial involvement would also reduce the num-
ber of claim denials on the part of firms. Similarly, since claim-report-
ing moral hazard is most likely to occur in difficult-to-monitor claims 
such as back sprains and strains, we would expect that firms offering 
more financial rewards linked to workers’ productivity would experi-
ence relatively fewer back strain claims as the moral hazard–induced 
reporting of those claims falls. We examine the empirical evidence as-
sociated with these predictions in the next two sections.

CLAIM DENIAL RESULTS

Our hypothesis is that claims seen by the insurer, or firm, as poten-
tial claims-reporting moral hazard behavior are more likely to be de-
nied. We expect that the implementation of safety strategies and worker 
involvement will ameliorate concerns over claims-reporting moral haz-
ard. Hence, in this section we estimate the following logistic claim de-
nial regression:

(4.1)      log    claim denial     = Xβ + Mδ + Hγ + Dα
         1 − claim denial
 

where claim denial is the probability that a given claim will be denied 
by the firm, M represents Management Safety Culture, H represents 
other HRM variables, D represents Downsizing, and X represents the 
remaining control variables in the analysis.

The descriptive statistics for the claim denial analysis are given in 
Table 4.1 and are the same as those given in Table 3.3 in the last chap-
ter. The logistic regressions in Table 4.2 compute the likelihood that a 
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workers’ compensation claim will be denied. Here we will discuss only 
the results in the right-hand column since this value is the specification 
that includes the industry, occupational, injury, and year dummy vari-
ables. The difference in the specification with and without the control 
variables is modest: the coefficients are generally of the same sign and 
magnitude but often lose some significance in the presence of other 
control variables.

Among the claimant characteristics, only Maleness (MALE) and the 
Wage Replacement Rate (LnRRATE) have significant impacts: being male 
increases the likelihood of having one’s claim denied by 3.5 percent-
age points, and increasing the replacement rate by 10 percent increases 
the likelihood of having one’s claim denied by 2.3 percentage points 
(using the right-hand column estimates). This latter benefits effect is 
an expected moral hazard result: the higher the replacement rate, the 
greater the incentive to report a claim and the more likely that it will 
be denied. Downsizing in the firm also has the expected positive coef-
ficient but is statistically insignificant in either specification in Table 
4.2. The insignificant coefficient for Downsizing in the claims denial 
regression suggests that it may not be a good proxy for claims-report-
ing (or risk-bearing) moral hazard in this sample. This insignificance 
also suggests that our interpretation of the interaction effects in the last 
section as indicators of moral hazard response is probably not a very 
discerning test.

Nonetheless, if firms perceive that there is a significant amount of 
claims-reporting moral hazard taking place, then the existence of HRM 
practices that increase job satisfaction or a worker’s financial commit-
ment to the firm ought to be associated with lower claim denial rates 
(Card and McCall 1996). That is, the HRM practice variables ought to 
have negative coefficients. However, the HRM coefficients offer mixed 
results. Only three of the five coefficients are negative. Moreover, in 
the preferred specification given in the right-hand column of Table 4.2 
only the financial returns variable (EPFR) is statistically significant at the 
0.10 (but not the 0.05) level. This suggests that the reductions in claim 
severity due to HRM practices are not exclusively the result of reduced 
moral hazard. If they were, then more of these HRM practices would be 
associated with fewer claim denials.3
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Table 4.1  Variable Definitions and Descriptive Statistics

Variable Definition Mean Std. dev.

Dependent variables
NWSPELL Duration of nonwork spell: days of temporary total disability benefits paid in 

the workers’ compensation systema
55.78 140.91

DENIAL A dummy variable coded 1 if the claim was denied for the liability by the 
insurer, 0 otherwise

0.20 0.40

Downsizing variable
DOWNSIZE A dummy variable coded 1 if the claimant’s company experienced layoffs or 

cutbacks in the last 12 months, 0 otherwise
HRM variables

EPDM Number of employee participation programs in decision-making process 3.12 1.36

EPFR Number of employee participation programs in the firm’s financial returns 3.08 2.16
MGTCULT Score of management’s commitment to workplace safety 22.62 2.29
EPDEG Score of the degree of employee participation in the company’s decision-

making process
8.12 1.00

INFOSHR Score of the degree to which management shares information with employees 
on the various issues in the production process

20.26 5.24

Claimant characteristics
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MALE A dummy variable coded 1 if claimant is male, 0 if female 0.53 0.50
LnAGE Log of age of claimant at time of injury 3.63

(39.47)b
0.31

(11.54)b

LnRRATE Log of wage replacement rate in Minnesota workers’ compensation systemc 4.28
(73.40)b

0.19
(14.41)b

SELF A dummy variable coded 1 if claimant’s company is self-insured for its 
workers’ compensation coverage

0.29 0.45

a Descriptive statistics of variables without taking logs.
b The dependent variable NWSPELL is transformed into logarithmic form in the LIFEREG function of SAS. 
c Real wage replacement rate was used to capture both wage and expected workers’ compensation benefit effects on the dependent 

variable. In accordance with the Minnesota workers’ compensation law, RATE was calculated by the following formula (Minnesota WC 
income benefit schedule used; 1992 analysis of workers’ compensation laws, U.S. Chamber of Commerce):

 RATE = MAXt / Wage if  (Wage × 0.66) ≥ MAX

  0.66  if [MINt ≤ (Wage × 0.66) < MAX]
  MINt / Wage if [(MINt × 0.66) ≤ (Wage × 0.66) < MINt]
  1 otherwise,
 where Wage is average production employee’s gross weekly wage, MAXt is maximum amount of wage replacement through Minnesota 

workers’ compensation system, and MINt is minimum amount of wage replacement through Minnesota workers’ compensation system. 
(In the analysis of this study, log of RATE × 100 was included in the models as RRATE).

SOURCE: Authors’ calculations.
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Table 4.2 Logit Estimates of Claim Denials in the Workers’ 
Compensation System (standard error in parentheses)

Dependent variable: incidence of claim denial in 
the Minnesota workers’ compensation system

Variable Model (1) Model (2)

Constant −8.87***
(1.49)

−8.39***
(1.78)

Downsizing variable
DOWNSIZE 0.17

(0.11)
0.09

(0.13)
HRM variables

EPDM 0.15***
(0.04)

0.09*
(0.05)

EPFR −0.15***
(0.04)

−0.10*
(0.05)

MGTCULT −0.03
(0.04)

0.05
(0.05)

EPDEG 0.06
(0.07)

−0.08
(0.08)

INFOSHR −0.01
(0.01)

−0.004
(0.01)

Claimant characteristics
MALE 0.14

(0.10)
0.22*

(0.12)
LnAGE 0.38***

(0.15)
0.22

(0.16)
LnRRATE 1.45***

(0.26)
1.55***

(0.29)
SELF −0.49***

(0.11)
−0.26
(0.16)

Control variables
Industry dummies no yes
Injury type dummies no yes
Occupation dummies no yes
Year dummies no yes
−2 log likelihood 3226.74 2858.64
n 3356 3104

NOTE: * significant at the 0.10 level (two-tailed test); ** significant at the 0.05 level 
(two-tailed test); *** significant at the 0.01 level (two-tailed test).

SOURCE: Authors’ calculations. 
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CLAIM TYPES: MULTINOMIAL LOGIT ANALYSIS

If HRM practices lower moral hazard behavior, HRM practices 
ought to have an impact on the type of claims that are filed. If the po-
tential for moral hazard is greatest where the costs of monitoring are 
largest, then relatively more evidence of moral hazard should be seen 
with respect to those types of claims that are most difficult to monitor. 
Again, this is especially true for sprains, strains, and cumulative trauma 
conditions.

Detecting moral hazard incentives by comparing difficult-to-moni-
tor injuries with easy-to-monitor injuries was previously employed by 
Smith (1990) and by Dionne and St-Michel (1991). In analyzing the 
times when claims have been filed, Smith raises the possibility that 
workers’ compensation may be paying for some off-the-job injuries. 
Smith argues that off-the-job injuries reported as work-related would 
probably be difficult to diagnose, relatively easy to conceal, and would 
be reported early in the shift, especially on Mondays (the so-called Mon-
day morning syndrome). He finds that of the three largest categories of 
claims, sprains and strains are reported earlier in the day. Moreover, the 
propensity to report sprains and strains earlier in the day is significantly 
increased on Mondays and Tuesdays following a three-day weekend. 
Smith estimates that 4 percent of sprains and strains are misrepresented 
as having occurred on the job. Card and McCall (1996) don’t dispute 
Smith’s findings in their analysis of Minnesota data, but they discount 
the moral hazard interpretation of the findings since employers did not 
increase claim denials for those claims filed on Monday, as would be 
expected if the additional filings were related to claims-reporting moral 
hazard.

Dionne and St-Michel (1991) examine moral hazard by looking at 
the variation in days on workers’ compensation for those with difficult-
to-diagnose conditions compared to those with less-difficult-to-diag-
nose conditions. They partition injuries into two categories based on in-
jury severity (minor injuries with fewer lost days or major injuries with 
greater lost days) and whether the condition is easy or more difficult to 
diagnose. Like Smith (1990), they reason that moral hazard response 
will be greatest for the difficult-to-diagnose injuries: lower back pain 
(minor injury) and spinal disorder (major injury). They find that as Que-
bec’s coinsurance rates decreased in 1979, days workers spent off work 
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on a difficult-to-diagnose claim rose significantly more than did days 
from claims falling into the easy-to-diagnose category. They also found 
that, once the interaction with diagnostic difficulty was controlled for, 
the 1979 shift in coinsurance rates had no independent effect on days 
on a claim. That is, most of the impact the declining coinsurance rates 
had on days on a claim came through an increase in days consumed by 
those with difficult-to-diagnose injuries.

Butler, Durbin, and Helvacian (1996) use this distinction between 
difficult-to-monitor and easy-to-monitor injuries to explore whether 
soft-tissue injury claims correlate with level of benefits and spread of 
HMOs. They find in their 10-year, 15-state sample of workers’ com-
pensation claims that the proportion of claims attributable to soft-tissue 
injuries rose from 44.7 percent of all claims in 1980 to 50.6 percent in 
1989. Concurrently, the share of costs attributable to soft-tissue injuries 
rose from 41 percent to 48.8 percent. The share of costs for injuries that 
crush or fracture a bone—easy-to-monitor claims—is the only category 
that declined between 1980 and 1989. Using a multinomial logit model, 
the authors determine that most of the increase in soft-tissue injury is 
attributable to the expansion of HMOs. Specifically, they ascribe the 
rise in such injuries to moral hazard response by HMO providers, who 
increase their revenue by classifying as work-related injuries as many 
health conditions as possible.4

We build on the work done by Butler, Durbin, and Helvacian (1996) 
by considering whether HRM practices affect the distribution of inju-
ries. Given prior evidence on soft-tissue sprain and strain, we would 
expect to see additional HRM practices associated with fewer sprains 
and strains (particularly back sprains and strains), and with relatively 
more fractures and lacerations, if HRM practices are reducing work-
place injuries through a claims-reporting response. 

The effect of Management Safety Culture on risk-bearing moral 
hazard is not as clear as the effect of other HRM practices on claims-
reporting moral hazard. An increase in risk-bearing moral hazard may 
increase any of the claim categories, so the change in injury types that 
is attributable to a reduction in risk-bearing moral hazard is ambiguous. 
Hence, the Management Safety Culture variable, which of all the HRM 
variables most directly impacts the degree of risk-bearing moral hazard, 
will have an ambiguous sign across the four injury groups.
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On the other hand, if HRM practices work to reduce claims-report-
ing moral hazard, we would expect to find them reducing the propor-
tion of back sprains and strains and increasing the relative number of 
fractures, contusions, and cuts. 

To place the ideas discussed above into a statistical framework, we 
assume the typical worker experiences one of five states. The worker 
may not have any type of health impairment whatsoever, or the worker 
may experience some sort of injury that places him into one of four 
injury categories: 1) fractures, contusions, and cuts; 2) back sprains and 
strains; 3) nonback sprains and strains; and 4) all others.

Conditional on gender, age, the insurance benefit replacement 
rate, and whether the firm is self-insured, a probability distribu-
tion describes the likelihood of being in each of these five states. 
Because of moral hazard response, the marginal worker will mi-
grate from one state to another when there is an incentive to do so. 
In particular, as financial rewards increase through profit sharing and 
other forms of financial returns, or job satisfaction increases through 
greater involvement with firm decision making, then the utility- 
maximizing worker is less likely to migrate to the difficult-to-diagnose 
(and easy-to-feign) category of back sprains and strains. The HRM ef-
fects on back sprains and strains will be negative, and the HRM effects 
on fractures will be positive (or at least, more positive than they are for 
lower back sprains and strains).

Since data are available only on workers who report claims, the 
noninjured state is omitted. The stochastic specification employed be-
low implies that the parameter estimates will be unchanged by such an 
omission; the odds ratio implied by a multinomial logit model main-
tains the independence of irrelevant alternatives, thus the parameter 
estimates will be consistent.5 The categorical dependent variable identi-
fies one of the four groups of injuries above. Although the parameters 
for other sprains and strains (nonback) are necessarily normalized, the 
implied impact of the HRM variables on nonback sprains and strains is 
given in Table 4.4.

The multinomial logit model used in this analysis assumes that the 
injured worker’s perceived wellness, or utility, is given by

 
(4.2) Uij = U(Wij , Sij ) = Xi  βj + εij ,
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where Wij represents financial incentives of the worker and Sij repre-
sents nonwage dimensions of work (i.e., the worker’s involvement with 
firm decision making) of worker i in claimant status j. The vector Xi 
includes factors that determine financial and nonfinancial aspects of the 
job and is assumed to be constant across claimant states. The vector of 
coefficients, βj , and the random error term, εij , vary by claimant status. 
Note that this is a more general model than is typically employed in the 
literature, where only utility in the injured versus noninjured states is 
considered.

Consider the marginal worker who chooses to file a back sprain or 
strain claim. The worker follows this pattern because he derives more 
utility from it than from any of the other alternatives: presumably the 
other claim types do not yield as much utility given the firm’s financial 
and nonfinancial dimensions, and the utility he gets while on a sprain or 
strain claim (which we will denote as state “1”) is higher than it would be 
if he worked (state “W,” with the other injury states labeled 2, 3, and 4). 
Thus, the probability of observing a worker on a sprain or strain claim is 
 
(4.3) Pi1= Pr [(Ui1 > Uiw )  (Ui1 > Ui2 )  (Ui1 > Ui3 )  (Ui1 > Ui4 )]

    = Pr [(Xi β1 − Xi βw > εiw − εi1 )

   (Xi β1 − Xi β2 > εi2 − εi1 )

   (Xi β1 − Xi β3 > εi3 − εi1 )

   (Xi β1 − Xi β4 > εi4 − εi1 )] .

Similar expressions hold for the other three claimant states.
Assuming that the underlying distributions of εij are type I extreme-

value-distributed, the probability of observing the ith worker in claim-
ant status j is

(4.4)    Pij =
        exp (Xi βj)

          1 + ∑ exp (Xi βk)

(Maddala 1983). 

3

k =1
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We define a set of four dummy variables such that 
 Yij = 1 if the ith worker files claim type j ;
 Yij = 0 otherwise.
Then, the log-likelihood function for the model is

(4.5)    log l = ∑ ∑ Yij log Pij .

Maximizing this equation yields estimates of the parameters βj for 
the three claim types relative to the omitted claim category, “All other 
claims.”

Note that the coefficients of the multinomial logit function do not 
represent the marginal effects of the independent variables on claim 
choice. However, the coefficients may be converted to measures of 
marginal effects and, for ease of comparison among the variables, ex-
pressed as semi-elasticities using well-established formulas: 

 
(4.6a)    

∂Pj / Pj  = βmj − ∑ βmk  Pk     for  j = 1,2,3 ;
                 ∂Pj

(4.6b)    
∂Pj / Pj  =  − ∑ βmk  Pk     for  j = 4 .

                 ∂Xj

In Equations (4.6a) and (4.6b), k and j are indices across the four 
claim types, while m is an index across the explanatory variables in 
Xi.6 The control variables in this analysis are gender, age, the worker 
replacement rate, and whether the worker’s firm self-insures.

Table 4.3 presents the sample means for the 3,104 claimants em-
ployed by firms in our sample data: 11 percent are fractures, contu-
sion, or cuts; 21 percent are back sprains or strains; 18 percent are other 
sprains or strains; and 49 percent are all other injury types. The means 
for the independent variables are about the same as those in Table 3.3 
of the last chapter. This claimant sample has slightly more males than 
females, an average age of 40, relatively low reported average weekly 
wages, and a relatively high replacement rate. Across the injury types, 
the claimants show little variation in HRM practices among their firms 
except for Employee Participation in Financial Returns (EPFR) and In-
formation Sharing (INFOSHR), where the standard deviation is signifi-

n     4

i=1 j=1

3

k=1

3

k=1
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Table 4.3  Means of Independent Variables for Full Sample and by Injury Type (standard deviation in parentheses)

Injury types

Variable
Total sample

(3,104)
Fracture, contusion, 

and cuts (345) 
Back sprain and 

strain (667)
Other sprain and 

strain (557)
All other types of 
injuries (1,535)

Downsizing variable
DOWNSIZE 0.424

(0.494)
0.383

(0.487)
0.351

(0.478)
0.429

(0.465)
0.463

(0.499)

HRM variables
EPDM 3.350

(1.376)
3.116

(1.350)
3.349

(1.460)
3.232

(1.308)
3.447

(1.360)
EPFR 3.241

(2.291)
3.107

(2.142)
2.751

(2.004)
3.303

(2.358)
3.461

(2.381)
MGTCULT 22.877

(1.706)
22.986
(1.615)

23.099
(1.780)

22.774
(1.760)

22.793
(1.664)

EPDEG 8.232
(1.005)

8.157
(1.005)

8.084
(1.089)

8.201
(1.087)

8.325
(0.924)

INFOSHR 21.423
(4.838)

21.128
(4.991)

20.640
(4.716)

21.557
(4.755)

21.782
(4.847)
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Control variables
MALE 0.550

(0.497)
0.664

(0.473)
0.504

(0.500)
0.530

(0.500)
0.551

(0.498)
EEAGE 3.634

(0.304)
3.642

(0.324)
3.567

(0.305)
3.598

(0.300)
3.633

(0.297)
RRATE 4.273

(0.178)
4.271

(0.195)
4.278

(0.175)
4.264

(0.167)
4.275

(0.181)
SELF 0.241

(0.428)
0.223

(0.417)
0.375

(0.484)
0.237

(0.426)
0.189

(0.392)

NOTE: See Table 3.3 for data sources and calculations.
a  Based on parameter estimates reported in Table 4.5.
b The standard errors given for the elasticities are asymptotic approximations based on the estimated standard errors in Table 4.5. 

Therefore, the standard errors for the elasticities are a much less reliable indicator of the statistical significance of a particular variable 
than are the chi-square tests given in Table 4.5.

SOURCE: Authors’ calculations.
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cantly larger than it is for the other HRM practices. For both of these 
HRM practices, claimants with back sprains work in firms with fewer 
financial returns programs (2.75 for back sprains versus 3.24 across all 
injury types) and with less information sharing (20.64 for back sprains 
versus 21.42 across all injury types). This is consistent with the claims-
reporting moral hazard information of claims filing: in firms with fewer 
HRM practices, more hard-to-monitor (lower back sprain) claims are 
filed. However, these raw descriptive differences do not necessarily 
measure the influence of HRM practices: other confounding variables 
may be simultaneously influencing injury types.

To control for these other potentially confounding variables, we use 
a multinomial logit model in which the type of claim filed is made a 
function of the same variables used in the analysis of claim duration in 
the last chapter. The multinomial logit estimates of the first three claim 
types in Table 4.3, relative to the “other sprains and strains” category, 
are reported in Table 4.5 for 3,104 claims for which we have complete 
data on the HRM practice, demographic, and occupational and industry 
control variables. The chi-square statistics in Table 4.5 indicate that the 
Downsizing variable and two of the HRM practice variables, Employ-
ee Participation in Financial Returns (EPFR) and Information Sharing  
(INFOSHR), are statistically insignificant, while the degree and intensity 
of Employee Participation in Decision Making (EPDEG and EPDM) and 
Management Safety Culture (MGTCULT) variables are significant.

Since the multinomial logit coefficients do not represent the mar-
ginal effects of different characteristics on the probability of making a 
particular type of claim, we transform the coefficients to partial deriva-
tives and, for ease of comparison, express the coefficients as semi-elas-
ticities. These semi-elasticities, with their approximate standard errors 
in parentheses, are reported in Table 4.4. The semi-elasticities provide 
only weak evidence of claims-reporting moral hazard. Consistent with 
the explanation that HRM practices lower workers’ compensation costs 
by decreasing claims-reporting hazard, an increase in any of the four 
HRM practices (except Management Safety Culture) lowers the likeli-
hood of a lower back sprain claim being filed. For example, adding an-
other program that involves the worker in firm decision making (EPDM 
increases by 1) will lower the likelihood of a lower back sprain claim 
being filed by 1.5 percent. Adding another program that increases the 
worker’s involvement in the financial returns of the company lowers the 
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Table 4.4   Semi-Elasticity Estimates of the Effects of Human Resource 
Policies on the Type of Injurya : Multinomial Logit Regressionb 
(standard error in parentheses)

Injury types

Variable

Fracture, 
contusion, 
and cuts

Back sprain 
and strain

Other sprain 
and strain

All other types 
of injuries

Intercept −4.877
(1.36)

5.301
(1.11)

2.573
(.14)

−2.139
(1.00)

Downsizing variable
DOWNSIZE −.015

(.28)
−.0147
(.28)

−.017
(.30)

.106
(.15)

HRM variables
EPDM −.150

(.09)
−.015
(.10)

−.134
(.13)

.089
(.10)

EPFR .051
(.10)

−.011
(.11)

.074
(.12)

−.034
(.14)

MGTCULT .141
(1.34)

.015
(1.11)

.025
(.32)

−.047
(.96)

EPDEG −.225
(.42)

−.068
(.39)

−.123
(.37)

.125
(.29)

INFOSHR .020
(.30)

−.007
(.26)

.009
(.31)

−.005
(.32)

Control variables
MALE .274

(.14)
.107

(.16)
−.117
(.12)

−.066
(.12)

EEAGE .503
(.23)

−.592
(.20)

−.219
(.12)

.223
(.18)

RRATE .170
(.12)

−.801
(.09)

−.396
(.08)

.453
(.14)

SELF .071
(.10)

.418
(.09)

−.020
(.09)

−.190
(.08)

NOTE: The specification also includes dummy variables for years, industry, and workers’ 
occupation, but the corresponding coefficients are not reported here. While none of 
these control variables were statistically significant individually, log-likelihood ratio 
tests indicate that they were jointly significant at greater than the 0.01 level.

a Based on parameter estimates reported in Table 4.5.
b The standard errors given for the elasticities are asymptotic approximations based 

on the estimated standard errors in Table 4.5. Therefore, the standard errors for 
the elasticities are a much less reliable indicator of the statistical significance of a 
particular variable than are the chi-square tests given in Table 4.5.

 SOURCE: Authors’ calculations.
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Table 4.5  The Effects of Human Resource Policies on the Type of Injury: 
Multinomial Logit Regression (standard error in parentheses)

Injury typesa

Variable

Fracture, 
contusion, 
and cuts

Back sprain 
and strain

All other types 
of injuries x2 b

Intercept −7.450***
(2.62)

2.730
(2.16)

−4.712**
(1.92)

24.90***

Downsizing variable

DOWNSIZE .002
(.19)

.002
(.16)

.032
(.14)

.09

HRM variables
EPDM −.015

(.07)
.119**

(.06)
.223***

(.05)
24.61***

EPFR −.023
(.08)

−.085
(.07)

−.108*
(.06)

4.10

MGTCULT .116*
(.07)

−.010
(.06)

−.072
(.05)

10.33**

EPDEG −.102
(.11)

.055
(.09)

.248***
(.08)

17.78***

INFOSHR .011
(.02)

−.015
(.02)

−.014
(.01)

2.85

Control variables
MALE .391**

(.18)
.224

(.15)
.051

(.13)
6.49*

EEAGE .721***
(.24)

−.373*
(.20)

.442**
(.17)

34.14***

RRATE .566
(.45)

−.406
(.37)

.849***
(.32)

18.99***

SELF .090
(.24)

.437**
(.19)

−.171
(.17)

15.70***

NOTE: Total number of injuries was 3,104; −2 log likelihood = 7303.86. * significant 
at the 0.10 level (two-tailed test); ** significant at the 0.05 level (two-tailed test); 
*** significant at the 0.01 level (two-tailed test). 

The specification also includes dummy variables for years, industry, and workers’ 
occupation, but the corresponding coefficients are not reported here. While none of 
these control variables were statistically significant individually, log-likelihood ratio 
tests indicate that they were jointly significant at better than the 0.01 level.

a  The omitted injury type is “Other sprain and strain.”
b Chi-square statistics for each variable.
SOURCE: Authors’ calculations.
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likelihood of a lower back sprain claim being filed by 1.1 percent. The 
moral hazard explanation implies an ambiguous impact for the Man-
agement Safety Culture coefficient, and it is the only HRM practice that 
is not negative.

However, the evidence that HRM practices reduce claims-report-
ing moral hazard is ambiguous for two reasons. First, HRM effects on 
lower back sprains are empirically small (i.e., the semi-elasticities are 
small in magnitude). While the EPDM and EPDEG are statistically signifi-
cant (see Table 4.5 in the right-hand column for the test of joint signifi-
cance), the switch away from the potentially moral-hazard-laden lower 
back sprain category as these programs increase is too small to account 
for the magnitude of effect reflected in the HRM reduction of workers’ 
compensation costs in Tables 3.2, 3.4, and 3.6 of Chapter 3. 

Second, the multinomial estimates provide no corroborative evi-
dence of moral hazard behavior with regard to other (non-HR) results: 
Downsizing has no impact on claim types, increases in the replacement 
rate do not increase the proportion of lower back sprains, and self-in-
surance does not lower the proportion of lower back sprains. As the 
replacement rate increases, the opportunity cost of being out of work 
on a workers’ compensation claim falls. Claims-reporting moral hazard 
will likely increase, especially for injuries (such as lower back sprains) 
whose work origin is difficult to monitor or detect. Hence, an increase 
in claims-reporting moral hazard ought to increase the proportion of 
low back sprains. 

Similarly, firms that self-insure their workers’ compensation claims 
have the greatest incentive to monitor claims for moral hazard behavior 
since they bear the full cost of such behavior, whereas firms that are 
not fully experience-rated do not. For this reason, if claims-reporting 
moral hazard were significant, we would expect those firms that self-in-
sure to have relatively fewer lower back claims. However, proportion-
ately fewer lower back claims are filed for those firms that have higher 
replacement rates or that do not self-insure. Hence, the Downsizing 
(DOWNSIZE), Benefit Replacement Rate (RRATE), and Firm’s Self-Insured 
Status (SELF) coefficients have the opposite impact on the filing of lower 
back sprains if the filing of lower back sprains mostly reflects moral 
hazard behavior.
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CONCLUSIONS

In Chapter 1, we noted that HRM practices can affect any one of 
the three dimensions of reported injury loss. First, they can affect the 
propensity to file a claim, even if the intrinsic workplace risk remains 
unchanged. Workers’ reporting propensities are affected by the degree 
of insurance coverage, so there is a claims-reporting moral hazard. In-
trinsic risk is the level of physical danger of accidental injury or oc-
cupational disease that is the result of workers’ producing output, and 
injury costs may be reduced by modifying either or both of the follow-
ing: by changing workers’ incentives to take care (through changes in 
risk-bearing moral hazard), or by modifying the ergonomic aspects of 
the physical workplace, including employing processes, procedures, or 
equipment that reduce on-the-job injuries. 

 We have given three explanations for our findings of the last two 
chapters of why HRM practices reduce workers’ compensation costs:

1)  Claims-reporting moral hazard changes with HRM practices,
2)  Risk-bearing moral hazard changes with HRM practices, and
3) Intrinsic risk improves (independent of employees’ change in  

 safety behavior) with HRM practices. 
Our evidence is more supportive of the latter two explanations than 

it is of the first.

Claims-reporting moral hazard. Our findings do not consistently 
support a claims-reporting moral hazard explanation of why HRM prac-
tices reduce workers’ compensation costs. We find no strong evidence 
that the Downsizing effect represents a moral hazard effect, either of the 
risk-bearing or claims-reporting type. Thus it is tenuous to view Down-
sizing or HRM practice interactions as providing tests for moral hazard 
behavior. This is the reason that we also analyzed the impact of HRM 
practices on claim denials and claim types in this chapter.

The analysis of this chapter provides little evidence that HRM prac-
tices operate solely, or mostly, through a reduction in claims-report-
ing moral hazard. The only HRM practice that appears to significantly 
reduce the likelihood of a claim denial is Employee Participation in 
Financial Returns, which, although consistently exhibiting the expected 
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sign in all of the analyses in this book, remains a relatively small effect. 
Employee Participation in Financial Returns is marginally significant in 
the claims denial analysis; Employee Participation in Financial Returns 
is marginally insignificant in the multinomial logit analysis.

All HRM practices do have the expected impact on the filing of 
hard-to-monitor claims (such as lower back sprains and strains) in the 
multinomial logit regression. This is evidence of claims-reporting moral 
hazard. But the estimated effect is small, too small to explain why these 
programs reduce workers’ compensation costs as much as they appear 
to do. Moreover, the coefficients of other ancillary variables that would 
also indicate the presence of claims-reporting moral hazard—DOWNSIZE, 
RRATE, and SELF—do not have the expected sign.

This doesn’t mean that moral hazard isn’t important, only that the 
claims denial and multinomial logit results indicate that HRM practices 
do not reduce workers’ compensation solely, or even mainly, through 
reductions in claims-reporting moral hazard response. 

Risk-bearing moral hazard. The results are also consistent with 
changes in risk-bearing moral hazard. But a risk-bearing moral hazard 
explanation of the HRM impact accommodates the claim denial results 
more readily than does a claims-reporting explanation. With a change in 
the number of real injuries (as might come through a reduction in risk-
bearing moral hazard), there would be no change in claim denials on the 
basis of employee claims-reporting moral hazard since there would be 
no grounds on which to contest the validity of these claims. Moreover, 
changes in workers’ risk-bearing activities would have an ambiguous 
impact on the types of claims filed, hence HRM practices would have 
an indeterminate effect on the distribution of claims even if the HRM 
practices served to change the degree of risk-bearing behavior on the 
part of workers. 

Change in real safety, independent of any change in workers’ 
safety behavior. Besides a change in risk as workers change their risk-
taking behaviors, there can be changes in risk brought about by the intro-
duction of better safety information, better safety practices, better safety 
equipment, and better allocation of labor to heterogeneous tasks even 
if workers don’t change their behavior because of insurance coverage. 
Involvement of workers in strategic safety planning or in the financial 
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returns of the firm leads to more efficient safety outcomes if workers are 
the least-cost provider of safety information and safety processes. This 
explanation would also be consistent with the results reported in this 
book. It seems to us to be a plausible research lead to pursue.

 Notes

 1. Benefits replace only two-thirds of lost wages, subject to a maximum benefit 
(which restricts most potential recipients’ income to less than two-thirds) and a 
waiting period (three days in Minnesota) during which no benefits are received. 
Moreover, there are no benefits paid for pain and suffering.

 2.  Claim duration may rise or fall, depending on whether the change in claim 
frequency substantially shifts the relative number of short- and long-duration 
claims. If this composition effect is small, we would expect the average claim 
duration to increase with downsizing as injury severity increases with injury 
risk. 

 3.  Logistic regressions for claim denials with Downsizing interaction variables 
were also estimated, analogously to the duration estimates in Table 3.3 of the 
last chapter. However, none of the interactions were statistically significant at 
the 0.05 level (and none at all in the full model with the control variables). These 
results are not reported here.

 4.  Butler, Hartwig, and Gardner (1997) find, in a panel data set of selected states 
followed during the 1980s, that HMOs indeed have a greater tendency to clas-
sify claims as compensable under workers’ compensation than do independent 
physicians. Their findings suggest that real workers’ compensation costs might 
have declined during the period except for the rapid expansion of HMOs and 
the perverse incentives generated by the potential dual coverage (i.e., workers’ 
compensation or the per-capitated plan) of various health conditions.

 5.  See the discussion in Maddala (1983), especially p. 77.
 6.  Standard errors for the semi-elasticity estimates are computed by taking square 

roots of the diagonal elements of the matrix ZSZ ', where S = Cov(βij) and

          1−P1 −P2 −P3

Z  =     −P1    1−P2 −P3             Ik . −P1 −P2      1−P3
 −P1 −P2 −P3
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5
How Much Safety Is Desirable?

CAUTIONS AND OUR EMPIRICAL FINDINGS

Our results are conditioned on the sample we employed: medium-
sized and small firms. Most of the firms were concerned with safety. In 
this regard, we believe that our sample is representative of small-to-me-
dium-sized firms. Our survey response rate was relatively high. Even 
though our survey instrument measured more dimensions of safety 
management than any previous study, there still may be omitted fac-
tors—factors for which we do not have any controls. This is a possible 
shortcoming in every study that does not employ completely random 
assignment, and one we hope we have minimized here by employing a 
rather extensive list of firm management and safety factors. And while 
our sample consists of those firms that applied to the Minnesota Safety 
Grant Program, we have no reason to believe that these firms are sub-
stantially different from firms in general. Nevertheless, our results are 
strictly valid for only those firms included in our sample.

Job requirements, both for the firms in our sample and for the Unit-
ed States, have become increasingly specialized. This specialization has 
taken place not only in the levels of technical know-how required but in 
the organizational tools specific to each firm. Loss of skilled labor in the 
competitive marketplace can be especially costly, as it often takes two 
to six months to train new workers. Firms that can retain their skilled 
workers in productive employment have a competitive advantage over 
those that cannot. While there has been a lot written on the importance 
of maintaining skilled employees by reducing job leaving, it is rarely 
noted that firm-specific human capital is also lost when employees tem-
porarily leave because of workers’ compensation claims.

In this study we analyze the impact of various human resource man-
agement practices on a firm’s workers’ compensation costs. We parti-
tioned HRM practices into two groups: 1) practices that the firm can 
unilaterally adopt that do not necessarily involve the workers in either 
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the financial or the strategic management of the firm, and 2) practices 
that increase workers’ involvement with the firm in one or both of these 
dimensions. Among the former, known as management environmental 
factors, we include Management Safety Culture (MGTCULT, the degree of 
management involvement with the safety efforts of the firm) and Infor-
mation Sharing (INFOSHR) as variables. Among the latter group of HRM 
practices, those with explicit worker involvement, we have three vari-
ables to approximate different dimensions of employee participation: 
1) the number of programs that allow the employee to participate in 
the financial returns of the company (EPFR), 2) the number of programs 
that allow the employee to participate in the strategic planning of the 
company (EPDM), and 3) the intensity of the employee’s involvement in 
the strategic planning of the company (EPDEG).

Of these five dimensions, we find that greater information sharing 
by management and greater intensity in the firm’s strategic planning by 
employees raises rather than lowers workers’ compensation costs. In-
creased information sharing by management with employees increases 
claim frequency by as much as it decreases claim duration, so the net 
effect is a small and insignificantly positive increase in costs. The in-
significant net impact on costs is consistent with the results in Chapter 
4: greater information sharing doesn’t increase the likelihood of claim 
denials, as would be expected if there were substantial claims-reporting 
moral hazard, nor is it associated with a shift in the distribution of injury 
types, as would be expected if there were risk-bearing moral hazard 
present.

 On the other hand, the intensity of employee involvement has a 
positive net impact on workers’ compensation costs as a result of a 19 
percent increase in the duration of a claim for each unit increase in the 
intensity index. Since this index measures intensity of worker involve-
ment on a scale of 2 to 10, with higher scores indicating that workers 
feel they “always” have control over their job tasks and “always” par-
ticipate in employee involvement programs, we had hypothesized that 
more intense involvement would lead to lower costs. The opposite ap-
pears to be true. In the samples, the mean intensity scores were around 
8, indicating that employees participate rather intensely in the activities 
at their firm. There are at least two explanations for this unexpected 
result of higher costs: 1) a greater sense of privilege when hurt, and 2) 
more risk taking. The former explanation hinges on a sense of owner-
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ship—meaning a greater sense of entitlement—when an employee gets 
injured, so that he feels justified in taking more time to recover from his 
work injury. The latter explanation has to do with the employee feeling 
that he has more control over his job than he had in the past. Because 
of this feeling of control, he is willing to take more job risks that result 
in more serious injuries. The latter explanation is consistent with the 
results reported in Chapter 4: larger values of the Intensity of Employee 
Participation (EPDEG) don’t increase the likelihood of claim denials, but 
they do significantly shift the distribution of injury claims toward the 
“all other” category, which tends to have longer claim duration.

Increases in any of our three main HRM practices—EPDM, Employ-
ee Participation in Decision Making; EPFR, Employee Participation in 
Financial Returns; and MGTCULT, the level of management involvement 
in the safety processes of the firm—all lead to substantial reductions in 
workers’ compensation costs per employee. In Table 3.6, we measured 
per-employee safety gains both as a unit change in each of these indices 
and as a change to the “best practice” levels. 

As an example of a unit change interpretation of our results, we find 
that if a firm were to go from using two to using three financial return 
programs (EPFR went from 2 to 3), then claim frequency would fall by 
23 percent and claim duration would fall by 13 percent. Lost work-time 
benefit costs would fall by 36 percent (the combined impact of fre-
quency and duration outcomes), which when multiplied by the average 
indemnity cost per employee of $175.50 yields a cost reduction in lost-
time expenses of $63.18 per employee per year. This is the approximate 
reduction in per-employee costs of adding another plan in which the 
employee shares in the financial returns of the company—that is, of 
making a unit change in the HRM practices. 

There is another interpretation of the results: suppose that the firm 
were to go from an average, 50th percentile firm to an 84th percentile 
firm, i.e., to one of the top 16 percent of firms. If “best practice” firms 
were those with the highest 16 percent of EPFR values, what would be 
the change in costs of moving from the 50th percentile to the 84th per-
centile? This change is a one-standard-deviation change in the value of 
the EPFR; in this case, the standard deviation would be a change of ap-
proximately 1.211 more programs. (In such a case, a standard deviation 
change is small because there is little variation across our sample firms 
in the number of financial return programs they offer to employees.) 
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When we add one standard deviation more of EPFR programs to their 
current offerings, then costs fall by 1.211 × $63.18, or by $76.51. 

The best-practice interpretation of our findings is probably the most 
relevant, given the sample variation in these alternative HRM practices 
across firms. As indicated by the far right-hand column in Table 3.6, an 
average firm that becomes a best-practice firm in EPDM saves about $36 
per employee per year, an important level of savings but only half of the 
best-practice savings available from EPFR.

The HRM practice that represents the largest cost savings per em-
ployee is Management Safety Culture. A firm that increases its level of 
involvement from the average to the best-practice level of MGTCULT, a 
variable increase of about 3, saves about $180 per year per employee. 
In a firm with 100 employees, this is an annual savings of $18,000 in 
lost-time pay alone. This is likely to be a lower bound on the benefits 
derived from improving management safety culture. In addition to the 
lost-time pay costs, medical costs will be saved, and employees’ level 
of job satisfaction may well increase as well. Uncompensated wage loss 
and pain and suffering associated with injuries will fall, reducing the 
compensating wages paid to workers. Perhaps equally important in our 
highly skilled labor market, more firm-specific human capital can be 
retained as the number of days out due to injuries falls. 

Since these are potentially significant savings, it is useful to under-
stand which one of three channels they are achieved through: 1) claim 
reductions due to less claims-reporting moral hazard, 2) claim reduc-
tions due to less risk-bearing moral hazard, or 3) claim reductions due 
to more efficient use of safety resources. The empirical models in Chap-
ter 4 were an attempt to sort out these alternative explanations. We find, 
as is consistent with prior research, evidence of claims-reporting moral 
hazard with respect to increases in the replacement rate: claim dura-
tion and claim denials increase with higher benefit replacement ratios. 
However, we find no strong evidence that a higher level of any of the 
HRM practice variables changes employee behavior, whether in regard 
to employees’ willingness to report claims or employees’ willingness to 
bear on-the-job risk. There is some evidence that EPFR is consistent with 
a reduction in risk-bearing moral hazard, but the magnitude of the effect 
is too small to account for the relatively large EPFR effect on costs. Oth-
ers should pursue these questions with larger samples from other states, 
but in the meantime, we are left to conclude that the HRM practice ef-
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fects operate mainly through the third channel: the more management 
and worker involvement there is with the safety processes of the firm, 
the safer the workplace becomes. Safety outcomes improve as safety 
resources are used more efficiently.1 

IMPLICATIONS FOR FIRMS

The most important HRM best practice was found to be increasing 
management involvement with the safety programs of the firm. The 
measured safety gains associated with the MGTCULT variable are sub-
stantial, enough so that they are likely to be cost-effective when the 
costs associated with these activities are taken into account. Recall that 
MGTCULT is a Likert scale index of responses to the following issues:

1)  management’s support for clear goals and objectives on safety 
and health policy, 

2) management’s leadership in setting goals on safety and health, 
3) management’s interest in safety and health issues as a part of 

the firm’s strategic level of decision making, 
4) management’s willingness to share safety-related information 

with employees, and
5) management’s commitment to reemployment of disabled  

workers and to having a return-to-work program for injured 
employees.

None of the first four characteristics of good management safety 
culture listed involve any significant cost to implement. Only the fifth, 
a commitment to a proactive return-to-work program, may be costly. 
While evidence on the costs of an effective return-to-work program is 
lacking, there is some evidence on its benefits. Hunt et al. (1993), in 
their sample of larger Michigan firms, report that the presence of a pro-
active return-to-work program significantly lowers workers’ compensa-
tion claim rates. Butler, Johnson, and Baldwin (1995) find that all three 
types of job accommodations they measured increase the likelihood of 
a successful return to work for their sample of severely injured workers: 
reduced-hour accommodations had the smallest impact, followed by 
light-work accommodations, and offering modified equipment had the 
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greatest impact on a successful return to work. However, their data did 
not contain any information on the costs of providing such accommoda-
tions. But while the cost-effectiveness of accommodations is not well 
understood, the evidence certainly suggests that there are some benefits 
from having a proactive return-to-work policy in place.

Though employee participation programs also lower workers’ com-
pensation costs, it is more difficult to interpret how cost-effective they 
might be, because we have no measure of the firm’s cost of implement-
ing these programs. At the very least, involvement of workers with the 
decision making of the firm involves time away from the production 
line. This type of forgone output cost may be small, but the firm would 
have to weigh the implicit loss of output against the benefits we esti-
mate here. We think that calculation will be favorable to employee par-
ticipation in decision-making-type programs: only a few workers serve 
on the firm’s safety committee, but our measured per-capita benefits 
from having a committee apply to all workers.

The same cost-benefit concerns apply to EPFR-type programs: clear-
ly there are (perhaps unanticipated) safety benefits from having em-
ployees participate in the financial returns to the firm. But again, these 
would need to be weighed across the costs. Since 401(k), profit-sharing, 
and other such programs are probably instituted for reasons unrelated 
to workplace safety, our findings should tend to confirm their use as a 
cost-effective HRM practice.

The evidence from Chapter 4 strongly suggests that HRM practices 
work not so much by changing workers’ safety behavior but by improv-
ing the safety outcomes of the firm through more efficient use of safety 
resources. Workers apparently are the lowest-cost provider of informa-
tion on safety risk and safety improvements, so integrating workers into 
the strategic planning of the firm and the financial returns of the firm 
lowers workers’ compensation costs. Hence there seem to be two un-
qualified messages from this research: management involvement with 
firm safety is important, and workers—even if the firm chooses not to 
involve them in exactly the types of programs described here—seem to 
provide useful information on safety outcomes when given the chance. 
Both worker and management involvement, in the appropriate context, 
are essential to achieve the optimal level of workplace safety.
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IMPLICATIONS FOR WORKERS

So far, most disability policy and research—including policy that 
affects and research that examines workers’ compensation programs—
have implicitly assumed that the worker’s role is passive, except pos-
sibly for claims-reporting moral hazard. It has been assumed that only 
the employer can handle the formulation and implementation of effec-
tive workplace safety programs. This research clarifies the potentially 
important role that employees play in workplace safety processes. Hu-
man resource management practices affect safety on the job: the more 
employees are involved with strategic safety decisions and with the fi-
nancial returns of the firm, the lower the workers’ compensation costs 
will be. Moreover, those costs are lowered not only because workers are 
less likely to file an injury claim, but because their involvement in the 
safety process changes workplace risk. It is as if the firm, by involving 
workers, had “hired” cost-effective safety consultants. This should not 
be too surprising; employees engaged in the production process prob-
ably know more about workplace risks than either managers or outside 
consultants.

IMPLICATIONS FOR WORKERS’ COMPENSATION POLICY

One of the advantages of focusing on a sample from a single state is 
that workers’ compensation parameters are held constant. Focusing on 
a sample of firms from Minnesota means that we didn’t have to worry 
about differences in benefit schedules, waiting periods, or administra-
tive procedures. This was appropriate given our concentration on dif-
ferences in HRM practices within the workers’ compensation system. 
We have, therefore, nothing to say about how changes in workers’ com-
pensation policy or administration may affect the results reported here, 
except for one obvious implication: any policy or practice in the state’s 
workers’ compensation program that prohibits or discourages the types 
of HRM practices analyzed here would likely be counterproductive.

In other words, in competitive markets, where firms are looking for 
skilled labor and seeking optimal HRM policies (policies that minimize 
the sum of the accident costs, as discussed in Chapter 1), the workers’ 
compensation administrator’s role should be minimal. Administrators 
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should see that benefits are quickly and fairly paid and that firms bear 
the appropriate accident costs under the law. Under these conditions, 
where it is cost-effective, employee participation will occur, and man-
agers will become more involved with the safety processes of their firm. 
However, not all firms are alike: safety committees may be more effec-
tive in some firms than others. Our research does not find that the work-
ers’ compensation or public policy administrator should mandate these 
practices, only that they should not, as a matter of public safety policy, 
prohibit them from being implemented.

Note

 1.  This is not strictly correct, of course, since we only measure some of the ben-
efits of HRM practices in our empirical research. We do not measure all of the 
benefits, perhaps not even the most important benefit (which would be the reten-
tion of productive skilled labor on the job). Nor do we measure any of the costs 
involved in the implementation of these programs. We hope that future research 
can address these issues.
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About the Institute

The W.E. Upjohn Institute for Employment Research is a nonprofit re-
search organization devoted to finding and promoting solutions to employ-
ment-related problems at the national, state, and local levels. It is an activity of 
the W.E. Upjohn Unemployment Trustee Corporation, which was established 
in 1932 to administer a fund set aside by the late Dr. W.E. Upjohn, founder 
of The Upjohn Company, to seek ways to counteract the loss of employment 
income during economic downturns.

The Institute is funded largely by income from the W.E. Upjohn Unem-
ployment Trust, supplemented by outside grants, contracts, and sales of pub-
lications. Activities of the Institute comprise the following elements: 1) a re-
search program conducted by a resident staff of professional social scientists; 
2) a competitive grant program, which expands and complements the internal 
research program by providing financial support to researchers outside the In-
stitute; 3) a publications program, which provides the major vehicle for dis-
seminating the research of staff and grantees, as well as other selected works in 
the field; and 4) an Employment Management Services division, which man-
ages most of the publicly funded employment and training programs in the 
local area.

The broad objectives of the Institute’s research, grant, and publication pro-
grams are to 1) promote scholarship and experimentation on issues of public 
and private employment and unemployment policy, and 2) make knowledge 
and scholarship relevant and useful to policymakers in their pursuit of solu-
tions to employment and unemployment problems.

Current areas of concentration for these programs include causes, conse-
quences, and measures to alleviate unemployment; social insurance and income 
maintenance programs; compensation; workforce quality; work arrangements; 
family labor issues; labor-management relations; and regional economic de-
velopment and local labor markets.
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