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Abstract
Ergonomics analysis of line workers in the electric power industry who work overhead on utility poles revealed some tasks for
which less than 1% of the general population had sufﬁcient strength to perform. During a 2-year study, a large Midwestern US
electric utility provided a university with a team of represented workers and management. They evaluated, recommended, and
monitored interventions for 32 common line worker tasks that were rated at medium to high magnitude of risk factors for
musculoskeletal disorders (MSDs). Two of the recommended ergonomic interventions—the battery-operated press and cutter—
were selected by the team as having the greatest potential for reducing risk factors of MSDs. Only overhead distribution line worker
tasks were evaluated. A business case was formulated that took into account medical injury and illness statistics, workers’
compensation, replacement worker and retraining costs. An outline of a business case formulation and a sample intervention
payback calculation is shown. Based on the business case, the utility committed over $300,000 to purchase battery-operated presses
and cutters for their overhead distribution line crews.
r 2003 Elsevier Ltd. All rights reserved.
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1. Introduction
Corporate management does not always believe that
there is a beneﬁt from ergonomic interventions because
of the difﬁculty of making clear cause–effect connections
between tools or work practices and actual or potential
injuries. The medical and workers’ compensation costs
are often hidden by workers who take sick days but do
not report injuries to the company. Once the leap is
made from medical only costs into ‘‘beneﬁts’’ expense—
which includes ‘‘lost wages, medical expenses, disability,
and medical and vocational rehabilitation—the case is
even stronger (Rodrigues, 2001).’’ Actual numerical
value of costs and beneﬁts can aid ergonomists in
developing a business case for ergonomic interventions.
Before presenting a cost justiﬁcation for a speciﬁc
ergonomic intervention, an ergonomics analysis of the
occupational risk factors of musculoskeletal disorders
(MSDs) inherent in the respective task, such as low back
pain and carpal tunnel syndrome, was necessary. In this
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study, the Electric Power Research Institute (EPRI)
provided funding to a local university, which worked
closely with a large Midwestern electric utility in the US,
to investigate 32 common line worker tasks, identify and
quantify MSD risk factors, and generate and implement
ergonomic interventions. The line worker tasks evaluated in this study were overhead distribution and did not
include any underground tasks. The large Midwestern
electric utility—hereafter called the ‘‘utility’’—assembled an ergonomics team, which consisted of eight
line workers, two supervisors, an applications engineer,
an occupational health nurse, and two health and safety
professionals. Site visits to other electric utilities in the
US also were conducted to assure the tasks under
investigation were common throughout the US (EPRI,
2001).
The vision in this study that ergonomics could make a
signiﬁcant positive impact on the working lives of line
workers and those who work at other physically
demanding jobs needs to be marketed. By reducing the
incidence and severity of injuries resulting in restricted
duty (RD) or lost work days (LWDs), the overall
occupational health of line workers will improve,
thereby enhancing their quality of life and reducing
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costs to the employer. Prevention of injuries is far more
cost-effective than sending people back to work for
repeated re-injury, but is often hard to explain and
forecast.
One way to make the case for ergonomics is to sell
efﬁcient energy delivery—including all forms of customer service—as the goal, as opposed to injuries or
illnesses that can be viewed as inefﬁciencies (Slavin,
2001). Such an approach keeps the emphasis on beneﬁts,
instead of costs. Many of the 32 recommended
ergonomic interventions from this study also save time,
from minutes per task to hours; thus, labor savings
should be factored into cost justiﬁcations.
One of the hurdles in selling ergonomics to management is that they see it as high cost, low value. An
effective way to sell ergonomics in a company is to
implement a few simple success stories of the opposite
type, low cost–high value. The positive beneﬁts of these
ergonomic interventions then should be communicated
widely across the company, and awareness of ergonomics can be promoted by training various levels of
workers and management.
Nineteen of the 32 tasks investigated by the ergonomics team at the utility were in the category of low
cost–high value. However, two of the 32 interventions
that the team believed would improve the occupational
health of line workers the most—the battery-operated
press and the battery-operated cutter—required initial
investment of a substantial nature. The business case for
the battery-operated press and cutter is provided in this
article as a model for safety and health professionals in
the electric utility industry.

2. Method
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lacerations, contusions, slips and falls were not
included in the 167 cases.
Training and productivity costs for apprentice line
workers to become permanent replacements for
skilled line workers.
Personnel records for line workers leaving their jobs.
Personnel information on hourly wages and beneﬁts
for various line worker job classiﬁcations.
Replacement worker costs for skilled line workers
who could not perform their jobs due to temporary
RD, permanent partial disability, or LWDs for injury
recovery, surgery, or rehabilitation.

2.2. Cost of worker injuries
Many costs stem from workers’ injuries, which may
include (Ergonomics That Work, 1998):
*
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Permanent partial or total disability costs.
Lost time (hourly rate multiplied by number of hours
missed per occurrence).
Medical costs: doctors, tests, hospital, physical
therapy, chiropractic care, company medical evaluations.
Time spent discussing the injury or illness with
workers, supervisors, health care professionals.
Sick days’ costs for injuries not reported as workrelated.
Case investigation.
Clerical time handling claims.
Operational downtime due to discussion of injury.

Each utility needs to gather as much relevant data that is
accessible in order to make a business case for
ergonomic interventions.

2.1. Data review

2.3. Cost of replacement workers

The following data from the utility during the January
1999–July 2001 period were reviewed:

The cost of replacing workers is not trivial; 12 weeks
of training are invested in new line worker apprentices at
the utility besides on the job training. Some candidates
dropout during the initial phase of the training process,
decreasing in number as the process progresses. The
total investment for training an apprentice at the utility
amounted to $13,000 per apprentice for the 3 years of
training and job simulation, resulting in a retraining cost
of $4333 per year (for 3 years) to replace each skilled line
worker who leaves the profession. The utility hires
approximately 30–40 new apprentices per year, who
replace about 10% of the line worker population yearly,
and only 10% of the apprentices replace retirees. Most
of the remainder of line workers, 90%, left their jobs for
supervisory roles within the utility or left the company.
Many non-retirement line workers who left their jobs
did so primarily for occupational health reasons. Some
of the factors involved in replacing skilled workers
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Medical and workers’ compensation costs for 47
cases of MSDs that resulted in time off work, either
LWDs or RD days.
The total number of MSDs (n=167) experienced by
all the line workers (n=370) at the utility which
included those MSDs that did not result in lost or RD
days. However, the total costs for all these injuries
were not accessible because some workers were
treated by their private physicians or the cost data
were not available from the company that managed
the workers’ compensation cases for the utility.
Examples of these MSDs such as muscle strains and
tendinitis were believed by the corporate ergonomist
to be caused by cumulative exposures. Acute or
traumatic injuries such as sprained wrists or ankles,

