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Abstract 
 
During a research study conducted in 2013 several research findings became apparent about 
safety statistical data provided by OSHA. These research findings, using data from the 2008 
OSHA Data Initiative (ODI), included analysis of mishaps by organizational type, 
ownership, annual revenue and numerous other organizational wide variables that were 
studied. These findings serve as the basis for conclusions that will be presented, primarily 
focused on the statistical data meanings and the findings that have relevance to the safety 
within the industrialized world.    
 

Introduction 
 
In 2013 a quantitative research study was performed on the relationship between safety 
performance and the use of the Engineering Manual 385 [1].  The premise of this research 
study was based on the lack of documented evidence linking safety planning to fewer and 
less severe mishaps [2]. This research examined three common safety metrics, which 
included the total number of recordable cases rate (TCR), the days away, restricted, and 
transferred (DART) rate, and the days away from work (DAFWII) rate.  These three metrics 
help quantify the number and severity of mishaps for each industry within the United States. 
To analyze this data a structural equation modeling technique (multiple regression) was used. 
 
This 2013 study used construction contractors from the OSHA Data Initiative (ODI) for the 
2008 calendar year. The construction contractor mishap data gathered from ODI contained 
information on the three dependent variables (TCR, DART, and DAFWII rates) [3]. This 
data was merged with the 2008 federal spending database, which contained numerous 
explanatory variables. The data was broken down into 5 separable influences, which included 
the safety protocol utilized, the project location by OSHA region, the size of the contractor 
by the number of employees, the type of business ownership and the project solicitation and 
pricing procedures. 

 

Data 
 
The OSHA Data Initiative (ODI) obtains data annually from randomly selected companies 
within targeted industries, due to their high frequency of mishaps [4]. The data that this 
research utilized provided the basis for assessing the effectiveness of the EM 385, within the 
2008 calendar year. This research used three dependent variables from ODI which included 
the total case rate of mishaps (TCR), the days away, restricted, and transferred (DART) and 
the days away from work (DAFWII). For the use in this research the TCR reflected the 
number of mishaps, while DART and DAFWII reflected the severity of those mishaps [5]. In 
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the ODI database the TCR, DART and DAFWII were available by company name and 
address, with the data normalized to 100 worker. While ODI does say the data is not 
statistically randomly sampled, it uses the output of the data to provide guidance to industries 
[6]. 
 
In analysis of the data NAICS 236220, 236210,236116, 236115 was collected from the 2008 
OSHA Data Initiative [7].  This data was merged by contractor with the result of the database 
contained all project for contractors performing work within fiscal year 2008. . From this 
dataset, the projects were extracted by funding source for use as a determining factor on 
whether the EM385 was used or not. Using dichotomous variable the funding sources were 
coded. Due to a lack of independent variables, the federal spending database was utilized by 
merging the descriptive data with the dependent variables. This was a manual process due to 
fact these databases are prepared independently. In total there were over 40,000 observations 
that data analysis was performed on.  
 
The proposed model included the following dependent and independent variables within the 
research equation: 
 
 
 
 
 
 
 
 
Listed below are the dependent and independent variables definitions: 
 
Yi=1                         = TCR 
Yi=2                         = DART  
Yi=3                         = DAFWII 
 
β0                            = Intercept 
 
EM385 j=1              = EM385 - Major Funding Agency Category 
EM385 j=2              = EM385 - Major Agency Category of Contract 
 
REGION k=1            = Place of Performance OSHA Regions 1, 2, 3 & 5 - North East 
REGION k=2            = Place of Performance OSHA Regions 7, 8, & 10 - North West 
REGION k=3            = Place of Performance OSHA Region 4 - South East 
REGION k=4            = Place of Performance OSHA Region 6 & 9 - South West 
 
REV l=1                    = Contractor Size by Revenue ($)  
 
EMPL m=1              = Contractor Size by Employees (#)  
SIZE n=1                  = Project Size ($)  
  



Proceedings of The 2016 IAJC-ISAM  International Conference 
ISBN 978-1-60643-379-9 

 
 

PTYPE p=1               = Project Type (Residential)  
PTYPE p=2               = Project Type (Commercial)  
  
CTYPE q=1               = Contract Type (Unit Price)  
CTYPE q=2               = Contract Type (Lump Sum)  
  
SOLIC r=1                = Solicitation Procedures (Negotiated) 
SOLIC r=2                = Solicitation Procedures (Competitive Bid) 
  
DIS s=1                    = Disadvantaged Business  
DIS s=2                    = Non-Disadvantaged Business  
  
SET t=1                    = Set-Aside Used  
SET t=2                    = Set-Aside Not Used  
  
ε0                      = Error 
 
The dependent variables included: 
TCR - Total number of recordable mishaps as indicated on the OSHA 300A Form. 
  
DART - Days away, restricted, and transferred as indicated on the OSHA 300A Form. The 
more severe the mishap, the greater the DART. 
  
DAFWII - Days away from work as indicated on the OSHA 300A Form. The more severe 
the mishap, the greater the DAFWII. 
 
* These common metrics are normalize to 100 full-time employees. 
 
The independent variables included: 
EM385 - Major Funding Agency Category:  Federal Department that funds & manages 
construction work (i.e. Department of the Army) [8]. 
  
EM385 - Major Agency Category of Contract: Federal Agency that obtains the construction 
funding from congress (i.e. Department of Defense) [8]. 
 
OSHA Region:  OSHA region by project location (10 Regions). 
 
Contractor Size by Revenue:  Contractor size by the annual company gross revenue. 
  
Contractor Size by Employees: Contractor size by the number of employees employed. 
 Project Type: Construction sector of project (Residential or Commercial). 
             
Contract Type: Method of procurement by contract type (Lump Sum or Unit Price). 
Solicitation Procedures: The number of contractors that bid a construction project (i.e. 
Negotiated or Competitive Bid) 
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Disadvantaged Business: The disadvantaged business status of contractor performing the 
construction work  [9]. 
  
Set-Aside:  The type of limited procurement method used by the federal government to 
obtain a construction contract (i.e. Minority-Owned, Veteran-Owned, etc…)  [9]. 
 
With the variables identified a correlation matrix was completed to assess multicollinearity 
issues. With a Pearson correlation of .60 or greater, there were two issue s that were 
identified. The first was all dependent variables were correlated.  Secondly disadvantaged 
businesses and set-aside were also highly correlated. Both of these correlation were expected 
and indicated that our data collection process was performed accurately.  
 
Listed below are the descriptive statistics and assessment used in this research: 

 

Table 1:  EM385 Proxy 

 
 
After reviewing the correlation matrix, the EM385 Proxy was analyzed. This is an 
explanatory variable that asserts the use or non-use of the EM385. The result was that 91.6% 
used the EM385, while 8.4% did not use the EM385. 
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Table 2
 

 
After reviewing the correlation matrix, the 
result was that the companies that had 
had  100-200 made up 6.7% and companies with  500

 

After reviewing the correlation matrix, the solicitation procedures were analyzed. The result 
was that most companies were 
fewer were awarded by negotiated
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Table 2:  Contractor # of Employees 

After reviewing the correlation matrix, the Contractor Size by Employees was analyzed. The 
result was that the companies that had from 1 to 100  made up 58%, while companies that 

made up 6.7% and companies with  500-1000, made up 6.1%. 
 

Table 3:  Solicitation Procedures 
 

After reviewing the correlation matrix, the solicitation procedures were analyzed. The result 
anies were awarded projects based on competitive bid (76%)

negotiated bid (25%). 

Table 4:  OSHA Regions 

 

 

was analyzed. The 
made up 58%, while companies that 

 

 

After reviewing the correlation matrix, the solicitation procedures were analyzed. The result 
id (76%), with far 
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After reviewing the correlation matrix, the location of the project was 
were that OSHA Region 4 & 6 were the largest. This is due to the military installations in 
southeast and southwest sections of 
were in OSHA Region 10, which is 1.1% and

 
After reviewing the correlation matrix, disadvantaged businesses were analyzed. The result
were that Disadvantaged Business
were not DBEs. 
 
After running hundreds of models,
ones that were essential to the research should be retained. From that the final mode
apparent which excluded only one variable. This variable was Set
Businesses and Set-aside were
 
With the final model a regression analysis was completed and here are the results. First R2 
was assessed, which showed us our model has the ability to predict 22%, 13% and 12%, 
respectively. These were statistically
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After reviewing the correlation matrix, the location of the project was analyzed. The result
that OSHA Region 4 & 6 were the largest. This is due to the military installations in 

southeast and southwest sections of the United States. On the other hand the s
OSHA Region 10, which is 1.1% and is remote locations with few installations. 

 

Table 5:  DBE 

 

After reviewing the correlation matrix, disadvantaged businesses were analyzed. The result
Disadvantaged Business Entities (DBE) were 40% of the population, while 60% 

g hundreds of models, it became apparent that both significant variables and 
ones that were essential to the research should be retained. From that the final mode

which excluded only one variable. This variable was Set-Aside, since 
aside were highly correlated.  

With the final model a regression analysis was completed and here are the results. First R2 
was assessed, which showed us our model has the ability to predict 22%, 13% and 12%, 

statistically very low which was a concern, but given the fact that 

 

 

analyzed. The results 
that OSHA Region 4 & 6 were the largest. This is due to the military installations in 

On the other hand the smallest region 
with few installations.  

 

After reviewing the correlation matrix, disadvantaged businesses were analyzed. The results 
of the population, while 60% 

it became apparent that both significant variables and 
ones that were essential to the research should be retained. From that the final model became 

Aside, since Disadvantage 

With the final model a regression analysis was completed and here are the results. First R2 
was assessed, which showed us our model has the ability to predict 22%, 13% and 12%, 

very low which was a concern, but given the fact that 
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dummy variables were extensively used and the coefficient results showed issues with the 
data the analysis continued. These percentages show the variation in the dependent variables 
can be attributed to the explanatory variables used in this model. 
 

 

 
Looking at the coefficient tables, there were 3 items that were focus
sign of the coefficient (Showing us whether the DV (Number of mishaps) increase or 
decreases mishap rates). Second we are looking a
coefficient has on the dependent variables
whether the other two should be considered. So when we look at the coefficients in the three 
models shown below it can be 
show significant in sign, impact and significance. 
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dummy variables were extensively used and the coefficient results showed issues with the 
data the analysis continued. These percentages show the variation in the dependent variables 
can be attributed to the explanatory variables used in this model.  

Table 6:  Model Summaries 

Looking at the coefficient tables, there were 3 items that were focused on. The first is the 
sign of the coefficient (Showing us whether the DV (Number of mishaps) increase or 
decreases mishap rates). Second we are looking at the coefficient value for the impact 
coefficient has on the dependent variables. Finally we look at the significance, telling us 
whether the other two should be considered. So when we look at the coefficients in the three 

shown below it can be seen that disadvantaged businesses and a few OSHA regions 
show significant in sign, impact and significance.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dummy variables were extensively used and the coefficient results showed issues with the 
data the analysis continued. These percentages show the variation in the dependent variables 

 

on. The first is the 
sign of the coefficient (Showing us whether the DV (Number of mishaps) increase or 

the coefficient value for the impact the 
. Finally we look at the significance, telling us 

whether the other two should be considered. So when we look at the coefficients in the three 
seen that disadvantaged businesses and a few OSHA regions 
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Table 7:  TCR Coefficients 

 

Table 8:  DART Coefficients 

 

 

 

 

 

 

 

 

 



Proceedings of The 2016 IAJC-ISAM  International Conference 
ISBN 978-1-60643-379-9 

 
 

Table 9:  DAFWII Coefficients 
 

 
 

After a methodical and through review of data, there was no conclusive quantitative evidence 
that the EM385 use does or does not result in fewer or less severe mishaps. However, we 
have learned much in the examination and combination of over 40,000 records of data from 
OSHA and Federal Spending Database.  

 

Results and Recommendations 

 

From this 2008 research study several issues became apparent. Rather than discovering the 
link between safety planning and a reduced number and severity of mishaps, the data analysis 
uncovered issues with the data itself. The following recommendations for policy changes 
could help increase the reliability of the data collected, since currently the data is not 
statistically useful: 
 
Policy Change #1 
The data collected and provided by ODI lacks key descriptive data in order to meaningful 
conduct quantitative research. This hinders researchers conducting quantitative research and 
uncovering conclusions that could help reduce the number and severity of mishaps.  The 
laborious process of manually linking mishap data with federal spending database hindered 
the ability to provide quantitation data analysis. Because of this it is recommended that 
OSHA change its data collection to encompass descriptive data within the OSHA 300A form 
that is used to collect data.  
 
Policy Change #2 
ODI should collect additional contractor mishap data. With the abilities of modern day 
technology this could be achievable and can reduce the difficulty in submitting their OSHA 
300A form. More data could assist in more comprehensive quantitative research results.  
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Policy Change #3 
OSHA should audit the data that is collected. The quality of the data analyzed is the big 
discovery uncovered by this research. Both ODI and the federal spending database both had 
many pieces of data that were omitted or obviously erroneous. The quality and accuracy of 
the data was a major concern of this research with the research model having a strong 
theoretical basis. None of the regressions performed as part of this research provided for any 
definitive and significant quantitative conclusions, and this is directly attributed to the lack of 
quality of the data provided by ODI and the federal spending database. 
 
Policy Change #5 
Workers compensation claims (EMR data) should be linked to the data submitted to ODI. 
This would require an OSHA policy change to ensure the OSHA 300A matches the claims 
submitted to workers compensation insurers. These research results calls into question the 
quality of the data collected. The quality of the data can only be increase through a process of 
audits. The result of this audit will be useful quantitative research results and management 
outcomes.  

 

Summary 
 

In summary, this research revealed that the 2008 data used from two separate databases were 
of questionable quality. This suggested that any future research using this data will be 
ineffective without the policy changes cited previously. With the large amount of time, 
money and resources used by the federal government to gather this information, either the 
data quality needs to be improved or the data collection should be ceased. It is recommended 
future research not utilize the government resources used in this research until some of the 
policy changes have had a chance to take effect. All of the results of this research point to 
one conclusion and that is the data is not of the quality to provide any significant contribution 
to research. The model initially proposed and is founded in numerous research studies could 
provide significant results if changes in data collection and auditing policies were corrected. 
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