MANAGERIAL AND OPERATIONAL CHARACTERISTICS OF
"SAFETY SUCCESSFUL" LOGGING CONTRACTORS

by

Richard Gordon Sluss

Thesis submitted to the Faculty of the
Virginia Polytechnic Institute and State University

in partial fulfillment of the requirements for the degree of

MASTER OF SCIENCE
in

Forestry

APPROVED:

~\T.W. Reisinger,¢Naiiman

M Hogyr  Wloon (i

R.M. Shaffé¢r W.B. Stuart

August, 1992
Blacksburg, Virginia






MANAGERIAL AND OPERATIONAL CHARACTERISTICS OF
W"SAFETY SUCCESSFUL" LOGGING CONTRACTORS
Richard ngdon Sluss
Forestry
(Abstract)

Twenty-six "safety successful" logging contractors in ten
southeastern states were interviewed to document and determine
their loss control methods. During the interviews, data were
taken on the harvesting system, owner and crew demographics,
management style, employee selection and training methods,
workers compensation insurance rates, and accident history
over the past five years.

Even though the contractors had fewer accidents, the data
indicated that the majority of these contractors were similar
to other contractors in their region in terms of age,
education, harvesting method (i.e. clearcutting), crew size,
method of payment, and harvesting system (i.e. mechanical
felling with gate and motor-manual delimbing). However, the
contractors in this study had more business experience, higher
production rates, higher utilization of logging capacity, and
substantially fewer accidents.

The major conclusions of the study were: 1) the contractors
interviewed were better than "average" in terms of their
safety record, but by no means accident-free, 2) contractors
were similar to others in their region in terms of harvesting

systems and crew size, but were able to produce at much higher

rates while maintaining low accident frequencies, 3) crew



stability, tenure, and experience probably had the greatest
effect on reducing the frequency and seriousness of accidents,
4) although important, safety was not a separate or distinct
component of the management practices, 5) use of personal
protective equipment was the norm rather than the exception on
the contractors' operations, 6) contractors believed
mechanization of the harvesting systems helped to reduce
accident frequencies, 7) because of harvesting mechanization
the type, location, and severity of accidents which occurred
for this group of contractors differed from the larger
population of loggers, 8) production and crew size did not
affect the safety of the operation, 9) the benefits far out
weighed the costs of maintaining a safe operation, and 10) all
the contractors recognized the value of operating safely, but
they felt that safety was just part of the normal operation of
a well-managed logging business.

In summary, no one "key" characteristic or trait associated
with safety was consistently found for this "select group" of
small to large logging contractors, rather, overall safety was
found to be only one part of their total business operation.
The evolution of a "safety successful" contractor begins with
effective management skills which, in turn, lead to consistent
production levels, financial stability, lower labor turnover,

and fewer accidents.
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CHAPTER 1

INTRODUCTION

Every year, thousands of woods workers are involved in
accidents and near misses when working in the 1logging
business. Estimates of annual work-related logging fatalities
range from 129 to 218 deaths per 100,000 workers (Alt 1991).
The Bureau of Labor Statistics' "Supplementary Data System"
estimates 16,500 compensable injuries and illness occurred
annually in the logging industry between 1980 and 1986 (Curtis
1991). The high injury incident rate is why logging is one of
six industries targeted by Occupational Safety and Health Act

(OSHA) for special attention (Conway 1982).

Logging accidents are costly in terms of personal injury to
the employee and financially to the independent contractor's
business. Accidents involve both direct and indirect costs.
Direct costs are those related solely to the injured person
damaged equipment, machinery etc. and can be insured against.
Indirect cost are those which affect the owner, production,
other employees, and or the finances of the business. It is
estimated that for eéch $1.00 in direct cost there is at least
$4.00 in indirect costs associated with each injury related
accident (Lateiner 1965). Davis-Garvin Agency, an agency

specializing in worker's compensation insurance estimates that



indirect costs of logging injuries at seven to nine times

greater than the direct costs (Davis-Garvin 1984).

Some logging contractors recognize the high cost, both direct
and indirect, of accidents and have made safety an important
part of their operation. These "safety successful"
contractors know that low accident history over a long period
of time requires a strong management commitment and a positive
"attitude" towards safety. Research, however, has not
documented the reasons why some contractors are successful at
lowering injury rates and maintaining them while others fail
to operate safely. Furthermore, it is commonly believed that
there are definite advantages, in terms of productivity and
profitability, that can be realized from an effective loss
control program, but there is little supporting documentation
that quantifies the benefits of operating safely. The
objectives of this study are to:

1. Document the operational characteristics and management

techniques used by logging contractors with demonstrated

success in maintaining low injury histories;

2. Document monetary benefits or savings (in terms of
productivity and/or profitability) and non-monetary
benefits that result from an effective loss control

program.



CHAPTER 2

LITERATURE REVIEW

Logging safety has been and will continue to be a high
priority area of concern to the forest industry. This
concern has generated a wealth of literature about safety
issues. This chapter summarizes current literature dealing
with logging safety, and is organized into the following

sections:

Logging Accident Statistics
Cost of Accidents

Worker's Compensation Insurance
Industrial Safety

Logging Safety

Management Commitment to Safety
Worker Training

Successful Safety Programs

LOGGING ACCIDENT STATISTICS

Logging continues to be ranked as one of the most dangerous
professions in the United States. In 1982, there were 20.4
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injuries and illness per 100 full-time logging workers -
more than 2.5 times the national rate (Department of Labor
and Bureau of Labor Statistics 1984). The National
Traumatic Occupational Fatalities (NTOF), which monitors
occupational deaths based on death certificates, reports
1,088 deaths in the logging industry between 1980 and 1985
(Curtis 1991). This is an average rate increase of 218
deaths per 100,000 workers each year. In a recent article
entitled "Death in the Woods" in the Sunday Oregonian
Magazine, Phillips (1988) estimated that there is a
one-in-six chance that any given logger will be at least
temporarily disabled by a logging accident in 1988 and a

one-in-three chance over the life of his career.

Logging is a dangerous occupation because men and powerful
machines must operate in a rugged environment subject to the
often uncontrollable forces of nature. 1In its "Proposed
Safety Rules" for logging operations, the Occupational
Safety and Health Administration describes logging as

follows:

[ Logging ] "By its physical nature it is a very
difficult job with little room for error. Loggers are
often dealing with the massive weight and irresistible
momentum of falling, rolling, and sliding trees and
logs. Logging operations are generally carried out in
remote locations with limited accessibility, which vary
in terrain from flat lands, wetlands, or gentle slopes
to rugged mountains. As outdoor workers, loggers may be
exposed to bitter cold, extreme heat, rain and snow.
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These factors, along with the use of the always
potentially dangerous chain saw, have kept the logging
industry consistently among the most hazardous in the
country" (OSHA 1989).
Unsafe working conditions, however, is only one factor which
contributes to high forest worker injury rates; unsafe acts
are the primary cause of most forest worker injuries (Lewis
1986). In a California study of over 1,000 logging injuries
and illness, 64% were classified as preventable by safety
and health training/education (Garland 1979). Lateiner
(1965) states that under normal circumstances unsafe
conditions cause about 20% of all accidents; unsafe acts,
78%; and the remaining 2% are caused by acts of nature.
Thus, the most important factor affecting logging safety is

the worker with adequate skills to perform logging task

(Garland 1979).
COST OF ACCIDENTS

Occupational accidents in any industry are extremely costly
in terms of personal injury to the employee and economic
losses to the business. For North American industries (i.e.
Canada and United States), employer costs alone are in
excess of $50 billion (Cdn.) annually (Rohan and Brody
1984). Every accident has costs to the employer, employee,
public administration, and the national economy (Klen 1989).
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Accident costs can be classified into two groups: insured or
"direct" costs and uninsured or "indirect costs" (Brody

1990) (See Figure 1).

Accident Cost
[ Direct l Ilndirect

[ ] [ [ [ [

Fixed Variable Wage|[Material| |Administration| [Production
Insurance Insurance

_
Othcr—l

Intangible

Figure 1.1. Direct and Indirect Costs of Accidents

Direct costs are those for which insurance can be purchased
to protect the company against claims resulting from
specific accidents. The insurance typically covers medical
expenses and lost wages of the victim during their absence
from work. "Insurance provides the firm with protection
against risk of financial loss when an accident does occur,
but it is often over looked that insurance does nothing to

reduce the risk of accidents" (Brody 1990).

The cost of insurance contains two components; "fixed" and
"variable". Fixed costs are largely independent of the
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number and severity of accidents for an individual firm, and
sometimes are categorized as "uncontrollable" since the firm
has little control over this part of the insurance premium.
The variable component is typically based on an "experience
rating" which is established and adjusted by accident number
and severity. This cost can be considered "controllable"
since a lower frequency of accidents can reduce premium
costs. Insurance Department officials in New Hampshire
attribute a recent 6.3% decrease in worker's compensation
rates for logging (code 2702) to the fact that "improved
loss control in the past few years is beginning to show up

in actuarial statistics" (Neibling 1991).

In addition to direct costs, there are a number of
"jindirect" costs resulting from work accidents which are
absorbed entirely by the employer. These indirect costs can
be grouped into six main categories: wage costs, material
damage, administrator time, production losses, other costs,
and intangible costs (Figure 1). Wage cost is the amount of
time (on the day of the accident) the victim and various
employees are paid, but do not actually work. Material
damage includes the cost of machinery repairs, raw material
loss, clean up, and insurance deductibles related to the
accident. Administrative costs include the amount of time
required to reorganize production, replace the injured

7



employee, train a new employee, and process insurance forms.
Production losses include those beyond the day of the
accident which may be caused by lower output of the
replacement employee, injured employee, and other employees.
Other costs not covered by the insurance may include
first-aid materials, transportation to the hospital,
litigation costs, and fringe benefits which continue to be
paid to the injured employee and his/her family. Intangible
costs or "unquantifiable" costs of an accident also affect
the business and include things such as tarnished public
image, poor labor relations, reduced morale, and higher

employee turnover and absenteeism.

WORKERS'! COMPENSATION INSURANCE

Rapidly rising insurance rates has been one of the driving
forces behind much of the safety awareness in the past
twenty years. The Southeastern Wood Producers Association
(SWPA) reports the manual rate for logging (code 2702) in
Florida jumped from $16.26 to $35.78 per $100 of payroll
from 1987 to 1990, an increase of 120% (Anonymous 1991).
Canal Wood Corporation, a large southern timber supplier,
attributes their recent commitment to safety "to the impact
of their insurance programs on their bottom line -- profit

8



(Estes 1987). The current atmosphere regarding logging
safety can be summarized in an Oregon logger's statement,
"There's been more emphasis on safety in the past two years

than in the previous twenty" (Donnell 1988).

Workers' compensation insurance rates are based on a manual
rate which reflects the potential risk of an occupation
developed by the National Council on Compensation Insurance
(NCCI). Ncci develops manual rates as a function of
benefits and the loss experience for each classification
code in each state (Wilson and Stuart 1990). The business
of timber harvesting has two main classification codes: 2702
for logging and 2705 for pulpwood. In some states a new
code 2719 has been created for mechanized harvesting

operations (i.e. Mississippi, Michigan).

Each contractor's manual rate is adjusted by an experience
modification factor. The experience modification factor is
a mechanism for rewarding or penalizing the contractor based
on his individual loss experience (Wilson and Stuart 1990).
An experience modification factor is basically developed
from the ratio of the contractors actual losses to the
contractors expected losses over the past three years
excluding the previous year. The experience modifier is
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then multiplied by the manual rate to obtain the workers'
compensation premium per $100 of payroll or per unit of
production. A high claims frequency will increase the
modifier (i.e. greater than 1.0), adjusting the manual rate
upward, and a low claims frequency will reduce the modifier
(i.e. less than 1.0) and adjust the manual rate down.
Frequency of accidents does not indicate the severity of
accidents. A contractor may only have one accident but the
severity could incur workers' compensation exceeding several
small claims. The experience modification factor does
adjust for severity and Wilson (1989) found it to be a
consistent method for weighing accident frequency. 1In
addition to the experience modification factor insurance
companies may use premium discounts, retrospective rating
plans, or schedule rating plans to customize the workers'
compensation premium to the specific contractor (Wilson and
Stuart 1990). All three are a means of rewarding the

contractor for a low claims frequency.

As stated above the experience modification factor is based
on the past three years, excluding the previous year. This
is done to limit the variance of the experience modification
factor, but it also prohibits any immediate financial
incentive that could be provided through this type of
premium modification (Wilson 1989). The savings due to a
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low experience modifier may be totally absorbed by the
manual rate increases from year to year. This acts as a
disincentive to contractors to invest in the short term
costs of safety training and safety devices which may show a

benefit that is outweighed by rising insurance cost.

All businesses employing three or more people are required
to carry workers' compensation insurance for each of its
employees. Typically, independent logging contractors
arrange workers' compensation insurance through various
insurance plans including individual plans, state
self-insurance funds, assigned risk pools, pulp and paper
companies and insurance "vendor-to" programs, and local
cooperative groups formed for insurance purposes. Some of
these insurance plans assign the contractor with an
individual experience modification factor based on their
individual loss history, and some "vendor-to" plans assign
one experience modification factor for the group's loss
history. The former is more common, and some states no
longer allow "vender-to" policies to operate due to legal

restrictions.

Workers' compensation insurance is regulated by each
individual state. For example, some states use three codes
2702 for logging, 2705 for pulpwood, and 2719 for mechanized
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harvesting to classify logging operations, while others may
only use 2702 to classify all the forms of 1logging that
occur in their state. Also, some states allow loggers to
pay premiums per $100 of salary or per unit of production,
while other states allow payment based on salary only. Per
unit rates have been removed in some states due to premium

"slippage" caused by under reporting of production.

For a more detailed discussion of the complex area of
workers' compensation refer to "Analysis of Workers'
Compensation in the Southeastern United States Logging

Industry" by Wilson (1989).

INDUSTRIAL SAFETY

Literature pertinent to industrial safety is almost endless
since every form of business must deal with occupational
safety in one form or another. This section reviews
selected industrial safety literature that may have

application to this study.

Before 1911, industrial safety was practically nonexistent

in the United States, due in most part to few states having
workmens' compensation laws (Petersen 1971). Prior to 1911,
all state's handled industrial injuries under "common law",
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which almost ensured that management of industry would not
have to pay for accidents that occurred on the job, because
the injured employee had to sue to receive recompense. If
management could show any of the following it did not have

to compensate the injured employee (Petersen 1971):

1. The employee himself contributed to the cause of the
accident;

2. Another employee contributed to the accident cause:;

3. The employee knew of the hazards involved in the accident
before his injury, and still agreed to work in these
conditions for pay; or

4. There was no employer negligence.

The industrial safety movement began with the first
workmen's compensation law passed and upheld in 1911. This
law required management to pay for injuries that occurred on
the job. During the early years, the safety movement
concentrated on correcting hazardous conditions that existed
in the work place. In the first 20 years from 1912 to 1933
industrial deaths fell from around 19,000 annually to 14,500
annually (Petersen 1971). This reduction in deaths mainly
resulted from cleaning up the most obvious hazards and

unsafe working conditions.

In 1931, the publication of H.W. Heinrich's book, Industrial
Accident Prevention, set the stage for much of the future

13



research in industrial safety. Heinrich (1931) suggested
that people cause far more accidents than unsafe working
conditions do. From the 1930s to 1960s, research
concentrating on the human factors of safety helped reduce
the accident frequency and severity rates from 1931 to 1969
(Petersen 1971). Progress in industrial safety has slowed
since the 1950s and in some areas ground has been lost in
the battle to control occupational accidents. Many
researchers‘suggest a reexamination of techniques to carry

industrial safety into the future.

Some of the current literature probes the traditional
techniques and introduces new ideas. A recent study in the
ship building industry dealt with the effects of safety
campaigns using slogan signboards with specific safety
instructions along with feedback from employees (Saarela et
al. 1988). The use of slogan signboards in the forest
products industry is very extensive. The results of the
study indicated that the campaign was received well and the
message could be recalled, but there was no notable change

in the number or seriousness of the accidents.

Another current topic in all forms of industrial safety is
"behavior analysis" which is discussed by many authors as a
means of accident prevention. Behavior analysis is a two
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step approach to improving human performance toward accident
prevention. The first step is to describe the unsafe
behavior performed by looking at what causes this behavior,
and the factors that reinforce this behavior. The second
step is to observe these unsafe behaviors and to form a
behavior modification plan to decrease unsafe conditions and
unsafe acts. Mattily and Hyodynmaa (1987) applied the
behavior analyses approach to the building (construction)
industry in Finland where special features tend to decrease
occupational safety; including the changing work
environment, outdoor work, lots of materials handling, poor
housekeeping, work planning at the site, different sites,
types of wages, and new organizations at every project. The
data revealed that the behavioral approach along with verbal
and written feedback affected safety even in the difficult
setting of construction. The accident rate on the
experimental site was 31% lower and the accidents that
occurred had a 20% lower severity rate than on the control
site. Also, usage of personal safety equipment was
increased, with hard hat usage by workers reaching 90%.
Application of the behavioral approach may be useful in

logging since it operates under somewhat similar conditions.

15



LOGGING SAFETY

Increased mechanization of the logging industry has helped
improve logging safety in the past 20 years. Canadian
research indicates the decrease in frequency of occupational
accidents in the logging industry is a positive result of
mechanization of delimbing and debranching activities
(Laflamme and Cloutier 1988). They reported that mechanized
operations had an average individual risk three times lower
than conventional harvesting operations (i.e. motor manual).
The Laflamme and Cloutier (1988) study also indicated that
risk exposure on mechanized operations appears to shift from
immediate production tasks to other tasks which are
secondary or related to production (i.e. maintenance and
repair). These secondary task take place over shorter
lengths of time and may not take place every day but may
take place once a week or month. The Maine Forest Products
Council states "the increase in mechanized logging in recent
years has reduced exposure to hazards and greatly improved
safety”" (Anonymous 1988). In Sweden, 2,500 logging
accidents have been documented since 1960, of which less
than 100 occurred on mechanized logging sites (FMG 1991).
Also, accidents on Swedish mechanized logging jobs generally
resulted in less serious injuries than on motor manual
logging operations.
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Reduced accident risk on mechanized operations is a major
reason why several states are considering new workers'
compensation categories based on mechanization. The
Southeastern Wood Producers Association (SWPA) recently
appealed to the National Council On Compensation Insurance
(NCCI) for changes in the compensation rules relating to
woods producers (Anonymous 1991). The changes recommended

by SWPA include:

1. Creation of highly mechanized logging code based on
stringent safety criteria;

2. Implementation of premium rate credits to providé safety
incentives for non-mechanized wood producers (similar to
those used in other types of insurance); and

3. Reclassification of specific jobs where the employee is

not directly exposed to hazards normally associated with
a woods operation.

Mississippi is currently one of the few states that has a
separate workers compensation insurance code (2719) for
mechanized loggers. Mississippi's 1991 rate for code 2719

is $26.55 per $100 of payroll and the regular rate for code

2702 (Logging) is $35.97 per $100 payroll (Davis 1991). This

is a 26% savings per year for those contractors that qualify

for the lower mechanized rate.

However, an unpublished paper by Wilson and Stuart (1989)
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