CHARACTERIZATION OF OKLAHOMA'S

FOREST HARVESTING INDUSTRY

By
MARTIN WADE %OMS
Bachelor of Science
Louisiana Tech University
Ruston, Louisiana

1979

Submitted to the Faculty of the Graduate College
of the Oklahoma State University
in partial fulfillment of the requirements
for the Degree of
MASTER OF SCIENCE
May, 1987



CHARACTERIZATION OF OKLAHOMA'S

FOREST HARVESTING INDUSTRY

Thesis Approved:

LT

Thesis Adviser

O s W22

OV
2¥%22;44%%44L 7. Aéla24é;v¢u

Dean of Graduate College

ii

1275749



PREFACE

Characterization of Oklahoma's forest harvesting industry was the
goal of this study. This was the first research in Oklahoma aimed at
characterizing the industry. A census of all population members was the
primary means of data collection. Important industry statistics re-
flecting the industry's economic condition were compiled as well as
shipment, equipment, labor and detailed cost information.

I am deeply thankful to Oklahoma State University faculty and
personnel who assisted me with this work. I offer special thanks to Dr.
D. K. Lewis, my major adviser, who guided me through all the phases of
this research while allowing me the responsibility and freedom necessary
to get the utmost from the learning experience. I also thank my other
committee members, Dr. R. F. Wittwer and Dr. Jim Summers.

Dr. Tom Lynch and Mr. Keith Harris offered invaluable assistance
with the computer analysis. Andy Wheatcraft was instrumental in helping
compile the mailing lists. Dr. Jim Gentry's advice insured the ques-
tionnaire would be a success. I thank Irene Larson for her patience and
expertise in typing the manuscript.

I offer special thanks to Weyerhauser Company for their cooperation
in the survey and to the Weyerhauser Foundation for their financial
support.

Deepest thanks go to my wife, Sharon, and my daughter, Helena, for

their help, support, and understanding.
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CHAPTER I
INTRODUCTION

The recent oil industry slow-down clearly demonstrated the undesir-
able effects of state economies based solely on a few major industries.
This is a problem that Oklahoma, as well as many other states, has found
to be all too real (Nigh, 1984). Promotion and development of diverse
industries is the key to avoiding a narrow economic base, and its poten-
tially adverse consequences.

Because of the current under utilization, Oklahoma's forest
resources are seen as one potential source of economic diversification
(TVA, 1982). It has been estimated that growth exceeds harvests in
eastern Oklahoma forests by approximately 10 million cubic feet per year
(Thomas, 1985). In 1984, 12 percent of the Gross Product of the state
was provided directly by the primary processing component of the forest
products industry. The regional impact of the industry is also much
greater than it appears because of its concentration in the southeastern
region of the state. This region is considered to be one of the least
developed in the state. Increased utilization of Oklahoma's forest
resources could be a significant boost to its economy.

An important component of the forest products industry is the for-
est harvesting industry which is responsible for delivering the forest
resources to the primary processing facilities. The United States

Department of Commerce Census of Manufacturers and Producers information



for Logging Camps and Logging Contractors (SIC Code 2411) (1977) indi-
cated that the harvesting segment of the forest products industry was
responsible for 10 percent of the value added to the industry. It also
indicated that the total value of shipments for establishments increased
by 146 percent from 1972. The 1982 Census of Manufacturers and Pro-
ducers indicated that total value of shipments increased by 25 percent
from 1977.

Assessment of the potential contribution of the harvesting industry
to the full utilization of Oklahoma's forest resource should begin with
a description of the current condition and contribution of the harvest-
ing industry. Although sources such as the Census information are help-
ful, there is a shortage of current specific information regarding the
structure and characteristics of the Oklahoma harvesting industry.

There has been considerable work recently analyzing the costs and com-—
position of harvesting systems for the southern pine region in general
(Massey, et al., 1981) (Czerepinski, 1980) (Cubbage and Granskog,
1982). This information should be directly applicable to the southern
pine region of the state. Oklahoma, however, is a transitional state.
It varies from southern pine in the southeast portion of the state, to
predominantly hardwood in the central and northeast region to prairie in
the western region (Figure l1). Because of its diversity, the Oklahoma
forest industry, and consequently, the forest harvesting industry, is
unique. The previous works mentioned do not address the variable
resource and market conditions of Oklahoma, and are therefore, not
entirely adequate.

The goal of this paper is to define the current state of Oklahoma's

forest harvesting industry. Identification, description, and analysis
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of the prevalent forest harvesting systems in use in each region is
sought, as well as an overall economic "picture"” of the industry. The
specific objective is to provide the following industry statistics:

1. Employment

2. Payroll

3. Value of Shipments

4. Cost of Materials

5. Value Added by Manufacture

6. Net Income and Return on Income
This information should be useful to decision makers at the corporate
and governmental levels. More detailed information, useful to logging
contractors, woods foremen, and job level managers is also sought:

1. Shipment Amounts

2. Labor Wage Rates and Costs

3. Fixed and Operating Equipment Costs



CHAPTER II

-REVIEW OF LITERATURE

Primary Information

Information Characterizing the Oklahoma

Forest Harvesting Industry

Primary information characterizing the Oklahoma forest harvesting
industry is relatively scarce. The U.S. Department of Commerce, Census
of Manufacturers and Producers (1982), for Logging Camps and Logging
Contractors (SIC Code 2411) was expected to provide forest harvesting
industry statistics for Oklahoma. Although it did indicate that employ-
ment decreased by three percent from 1977, and the total value of ship-
ments increased by 25 percent, other more detailed information normally
provided by this source was not available. Information on payroll,
wages, value added, cost of materials, and value of shipments was with-
held by the Census of Manufacturers and Producers at the request of the
Oklahoma forest industry.

In the process of collecting information for publishing the
Oklahoma State Department of Agriculture, Marketing Industry Division
and Forestry Division, 1985-1986 Oklahoma Forest Industries Buyer's
Guide (1985), thehDivision of Forestry accumulated some information
concerning the forest harvesting industry. The primary source of data

for the Buyer's Guide was a questionnaire distributed to the primary and



secondary.forest industry of Oklahoma and surrounding states. A few of
the questions in the questionnaire dealt with harvesting. However, the
information collected by the questionnaire was general in nature and in
most instances incomplete. In fact the published Buyer's Guide includes
no harvesting information whatsoever. The most important aspect of the
Buyer's Guide is that it provided one of the most recent and complete
lists of names and addresses of forest industry producers. This list
was vital for locating the harvesting industry producers for direct data
collection.

A report by Sarles and Luppold (1986) gives insight into why
certain forest harvesting systems predominate in some areas but not
others. Sarles and Luppold point out that harvesting contractors in
some areas have not embraced new capital-intensive systems because of
market uncertainty, not ignorance. The threat of quotas and mill
block-outs causes contractors to resist incurring the high fixed costs
of the more efficient capital-intensive systems. It was thought that
the results of this study might tend to reinforce Sarles and Luppold's

findings.

Oklahoma Forest Harvesting Statistics

Several Oklahoma forest industry publications give at least some
insight into the harvesting sector of Oklahoma's forest industry. Rudis
and Jones (1981) present estimated volumes, prices, and cash receipts
for forest products produced by the Oklahoma forest harvesting industry
in 1978. 1In 1978, industrial roundwood was the fifth ranked agricultur-
al commodity of the state when comparing total cash receipts. The total

value of industrial roundwood from Oklahoma in 1978 was $46,790,000.



These figures are valuable for forming a basis for comparing the ship-
ment results for this study.

The Oklahoma Midcycle Survey (Thomas, 1985) used a new sampling
procedure based on prior survey data and current photography to survey
changes in Oklahoma's forest resources. Thomas' survey indicates that
growth currently exceeds harvests in Oklahoma by approximately 10 mil-
lion cubic feet. Thomas indicates that annual removal of softwood
during the period 1976-1981 averaged 55.2 million cubic feet, and hard-
wood removal for the same period averaged 32.3 million cubic feet.

Wheatcraft and Lewis (1986) released a report estimating Oklahoma's
forest resource in terms of biomass. This is a significant report in
that most previous published estimates of Oklahoma's forest resources
were expressed in terms of forest resources suitable for production of
traditional roundwood products. The report by Wheatcraft and Lewis
reveals that a large portion of Oklahoma's actual forest resource is not
being utilized by traditional forest harvesting technoloégy.

Wheatcraft and Lewis indicate that of the estimated 358 million
total tons of biomass in Oklahoma, 100 million tons is located on unpro-
ductive forest land, 86 million tons of which is recoverable for fuel.
This is primarily forest land occupying the transition zone known as the
"cross—timbers" between the eastern commercial forests of Oklahoma and
the western prairies (Figure 2). It constitutes approximately two
million acres of Oklahoma's total seven million acres of forest land.

This timber is mostly blackjack and post oak (Quercus marilandica and

Quercus stellata). These species have limited uses other than fuel.

Of the 258 million tons of biomass on productive forest land, only

145 million tons is stemwood suitable for conventional roundwood
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production. Of the remaining 113 million tons of biomass, 78 million
tons is recoverable for fuel. These biomass estimates indicated that
Oklahoma has a potential fuelwood resource of approximately 146 million
tons as of 1976. Further it was estimated that this resource is
increasing at a rate of approximately six million tons per year. There
could be as much as 189 million tons at the present time. Although
current forest harvesting technology such as ﬁhole—tree chipping is
available to utilize much of this resource, it remains virtually
untapped at present. Adequate markets for fuelwood in Oklahoma have
simply not emerged.

Prices for stumpage and delivered timber were obtained from Timber
Mart South (1985). Timber Mart South is a monthly publication which has
three paid reporters in Oklahoma who take approximately 60 sample prices
each month. These figures are then compared with the finding of other
sources, if available.

A survey by Stuart and Shartle (1977) for the American Pulpwood
Association which contacted forest industry throughout much of the
nation predicts an increase in the harvest of solid wood products in the
Southeast of 134,000 cords per year from 1980-2000; an increase in round
pulpwood harvesting of 1,073,000 cords per year from 1980-2000; and an
increase in whole-tree chip harvesting of 875,000 cords per year for the

same period.
Secondary Information

Forest Harvesting Practices

Before attempting to characterize a regional harvesting industry



10

about which little previous study has been made, it was useful to have
reference to publications that describe current forest harvesting prac-
tices and techniques. Even though Oklahoma has diverse forest types,
these publications give an indication of forest harvesting techniques
that might be associated with given forest types.

Conway (1982) gives a detailed description of regional forest har-
vesting practices. His work deals primarily with North American forest
harvesting techniques. Staaf and Wiksten (1984), give a description of
forest harvesting techniques from an international perspective. This
book is especially useful for gaining insight into current European for-
est harvesting practices. Many regional studies of forest harvesting
practices are also available. Czerepinski's (1980) description and
analysis of harvesting systems in use in Georgia should be applicable to

the harvesting industry in southeast Oklahoma.

Harvesting Equipment Ownership

and Operating Costs

The most complex and difficult task in analyzing forest harvesting
expenses is determining fixed and operating costs of harvesting equip-
ment. It was suspected that many forest harvesting managers in Okla-
homa, as elsewhere, have little or no idea of the nature of their
equipment expenses. Thus, it was expected that direct collection of
equipment expense data would be difficult, if not impossible. Fortu-
nately, researchers have addressed the problem of determining methods
and procedures for calculating forest harvesting equipment costs.

Werblow and Cubbage (1986) used machine rate formulas to calculate

fixed and operating costs of most types of forest harvesting equipment
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(Appendix A). They also presented a paper to the American Society of
Agricultural Engineers (Cubbage and Werblow, 1985) analyzing the trends
in equipment costs since 1967. The work done by Cubbage and Werblow
provides both suggested calculation methods and cost estimates for
various harvesting equipment.

Miyata (1980) deals specifically with methods of determining fixed
and operating costs of logging equipment. Like Werblow and Cubbage,
Miyata uses machine rate calculation methods that have been generally
accepted in the industry. These methods are also illustrated by Mathews
(1942), Day (1973), and Caterpillar (1984). This report draws heavily
on Miyata's detailed explanations of methods of cost calculation. The
methods and material section of this report deals with the exact
formulas and procedures. Miyata also provides practical examples of
cost calculation for selected machines.

Miyata and Steinhilb (1981) analyzed three popular methods for
calculating machine rates. The first method bases calculations on
scheduled operating hours. The second method, which was used in this
report, bases calculations on actual productive hours or actual hours
that the machines operate. This method seems the most realistic and is
also used by Miyata (1980) and Werblow and Cubbage (1986). The third
method uses scheduled hours for calculating fixed costs and productive
hours for calculating operating costs. Miyata and Steinhilb demon-
strated that either the first or second methods are acceptable as long
as the basis for calculation is clearly understood, but that the third
method is incorrect from both a realistic and mathematical standpoint.

Georgia Kraft Corporation has made available machine cost and rate

information compiled by Plummer (1982). Plummer's findings are
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comparable to those of Werblow and Cubbage (1986).

The Southwide Energy Committee of the American Pulpwood Association
Inc. has been responsible for many reports dealing with forest harvest-
ing equipment costs. A series of reports by Plummer and Stokes
(1985 a, b, c) for the American Pulpwood Association dealing with off-
highway forest machine petroleum product consumption and on-highway
forest transportation petroleum product consumption were especially

useful for calculating petroleum costs.

Harvesting Systems Cost Analysis

The availability of powerful, economical computers has led many
researchers to model total forest harvesting systems. The modeling
approach uses the computer's high speed calculation ability to incor-
porate the many diverse variables of a forest harvesting system into the
cost analysis procedure.

Cubbage and Granskog (1982) used the Harvest System Simulator (HSS)
computer program (Stuart, 1981) to analyze ten popular harvesting sys-—
tems representing a range of mechanization levels in use in the southern
states. Cubbage and Granskog determined that the highly mechanized
full-tree systems are the most cost—efficient, but that these systems
must maintain stable high volumes of output.

Cubbage also used the Harvest System Simulator to explore the
effect of tract size on harvesting costs (Cubbage, 1983). He simulated
several representative harvesting systems to assess the effect of tract
size on average harvesting costs. It was discovered that highly mech-
anized tree length systems become superior to labor-intensive systems on

tract sizes of 20 to 30 acres and larger.
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Summary of Literature

As this chapter clearly demonstrates, there has been considerable
research recently concerning the forest harvesting industry. One of the
most valuable contributions of these researchers is the introduction of
standardized methods and procedures for analyzing harvesting systems and
their components. However, current, specific information characterizing
Oklahoma's forest harvesting industry does not exist. What harvesting
systems are currently being used in Oklahoma? How large is the indus-
try? What is the employment? What is the Oklahoma industry's current
economic condition? These are the questions this study seeks to
answer. Work by Cubbage, Miyata, Plummer, Stuart, and others will make

this task much easier.



CHAPTER III
METHODS AND MATERIALS
Study Population

The Oklahoma forest harvesting industry constitutes the study popu-
lation of this research. The industry was defined as all firms,
including those based in other states, which at the time of the survey,
had harvested timber in Oklahoma during the preceding year or intended
to harvest timber during the next year. A census of the members of the
study population was the primary means of data collection. However, as
much data as possible was collected from previously compiled sources to
avoid unnecessary repetition of previous work, and to lessen as much as

possible the burden of direct data collection on the population members.
Survey
Methods

After determination of the necessity of a survey to collect the
needed data, the first important decision waé the method or methods of
surveying to implement. Three methods were identified: survey by mail,
telephone, or personal interview. The method of survey chosen was
influenced by such factors as: questionnaire content and length, size
of study population, cost, and time restrictions.

The estimated study population of less than 300 led to the decision

14
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to conduct a census rather than a sample survey. A census eliminates
any uncertainty due to sampling procedufes.

Survey by personal interview was ruled out except for one espe-
cially large firm in southeast Oklahoma. The estimated population size
and manpower restrictions made this otherwise desirable method unfea-
sible. The choice of survey method was thus narrowed to telephone or
mail. Previous surveys of forest industry in Oklahoma (Thompson, 1978)
have indicated better response to telephone survey than survey by mail.
However, due to cost considerations, it was decided to combine the two
methods. The questionnaire was first mailed to the population members,
and then an attempt was made to contact all non-respondents by tele-
phone.

The questionnaire was first mailed in June of 1986, with a per-
sonalized cover letter explaining the need and importance of the
survey. It was followed two weeks later with a personalized letter to
all the potential respondents urging them to complete and return the
questionnaire. Four weeks after the initial mailing, the questionnaire
was again mailed to all non-respondents along with another letter urging
response. A final letter to non-respondents was mailed two weeks after
the second questionnaire mailing.

Three weeks after the final letter, the process of contacting all
non-respondents by telephone was begun. A period of approximately one

month was necessary to complete the telephone portion of the survey.

Mailing List

Before the survey could be implemented the study population had to

be identified. Names, addresses, and telephone numbers were needed.
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There was no known complete list of Oklahoma forest harvesting firms.
However, fairly complete lists of primary forest producers were avail-
able. Since forest harvesting firms must sell or otherwise deliver
their product to a primary producer (except for firewood producers), as
many primary producers as possible were contacted concerning their
knowledge of forest harvesting firms. Primary producers who did not
respond to written inquiries were contacted by telephone. Lists of har-
vesting firms were also requested from state district foresters and

county extension agents.

Questionnaire Design

Interviews and conversations with university and public surveying
specialists indicated that the key to good survey response, and ulti-
mately a successful survey, was the questionnaire design. The ques-
tionnaire had to be brief, unintimidating, clear, concise, and free of
ambiguities. The original questionnaire was submitted to many indivi-
duals for comment and suggestion.

One important decision early in the questionnaire design process
was to not seek detailed expense information for all population
members. The literature search revealed several sources of expense
calculation information and techniques (Werblow and Cubbage, 1986)
(Miyata, 1980), that would yield satisfactory results. Deleting the
collection of this information was essential to shortening the ques—
tionnaire sufficiently to conduct by telephone. The primary question-
naire sought four major‘types of information: demographic information,
production, employee and pay rate information, and equipment type and

age (Appendix B). The questionnaire asked if the respondent maintained
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detailed expense records and if the respondent would share the informa-
tion. Participants who answered yes to this question were sent detailed
expense questionnaires (Appendix C). Information from this question-
naire was used to check the results of the expense calculation tech-
niques previously mentioned.

The final step in designing the primary questionnaire was pre-
testing it on a small group of forest harvesting firms. The ques-
tionnaire was mailed to 20 forest harvesting firms in Louisiana along
with a cover letter asking for any comments or suggestions.

The final questionnaire design reflected the input of literally
dozens of individuals from professors to loggers. For simplicity and
convenience the final questionnaire was designed as a small eight page
booklet capable of being mailed to the respondents in a standard busi-
ness envelope. The booklets were self-addressed and stamped so that the
repondents had simply to answer the questions and drop the booklets in

the mail.

Implementation

Several months prior to the first mailing of the questionnaires,
notice of the proposed survey was given in the Oklahoma Forest Industry
Bulletin (1986) and through state district foresters and county exten-
sion agents. Implementation of the questionnaire was begun in the first
week of June 1986, and completed by the end of September 1986. A micro-
computer was used to generate personalized cover and follow-up letters
from the mailing list. One large firm in southeast Oklahoma was person-

ally interviewed in June 1986.
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Means of Analysis

Data Manipulation

Information from the questionnaires was coded on FORTRAN computer
forms. The Oklahoma State University computer keypunch service entered
the data into the university main—-frame computer system. Data verifi-
cation was also provided by the computer keypunch service. The computer
statistical package SAS, provided by the SAS Institute Circle, P.0O. Box
8000, Cary, North Carolina, was used to analyze the data. The data were
ofganized into four data sets: demographic information, shipment infor-
mation, employment information, and equipment information.

The four data sets were sorted and analyzed by fegion. The regions
are: Northeast Oklahoma, West Oklahoma, Southeast Oklahoma, Kansas,
Missouri, Arkansas, and Texas. The equipment and employment data sets
plus stumpage values derived from the shipment information formed the
basis for calculating the industry expenses from each region for 1985.
The shipment data set formed the basis for calculating the amount and
value of the shipments generated by each region. Total industry
expenses and shipment values were obtained by summing the regional

figures.

Equipment Analysis

Equipment expense information was determined by calculating the
fixed and operating expenses for each type of equipment reported for
each region. The expense items calculated for each equipment type were:
depreciation, interest, licenses, taxes, insurance, fuel, lubricants,

repair, maintenance, and tire and track expenses.
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Depreciation expense was calculated by the straight-line method
illustrated by Equation (3.1).

Depreciation = (Initial investment - salvage value)/

total hrs. or miles (3.1)

The initial investment costs were obtained from equipment dealers, the
Green Guide (1986), the Specifications for Construction Equipment
(1986), and the NADA Official Used Car Guide (1986). Salvage value was
calculated as 20 percent of the delivered price of the equipment
(Miyata, 1980). The yearly estimated hours or miles for each equipment
type was determined by multiplying the average days worked per year
reported on the questionnaire by eight hours per day. This yearly
figure was then multiplied by the estimated ownership period in years
(Plummer, 1982) (Werblow and Cubbage, 1986) (Miyata, 1980). Finally, in
order to allow for equipment delays due to breakdowns, personnel,
weather, etc., the total estimated hours or miles were multiplied by
utilization factors (Miyata 1980) to yield total productive hours.

Interest expense per hour or mile was determined by multiplying the.
average annual investment by the annual interest charge and dividing by
the annual operating hours or miles. Equation (3.2) was used to deter-
mine average annual investment (Miyata, 1980) (Werblow and Cubbage,

1986).
(I - R) (N +]

Average Annual Investment = >N + R

I = initial cost

R = residual or salvage value

N = number of years of equipment ownership (3.2)

An annual interest charge of 127 was used. This rate was chosen as a
result of conversations with harvesting contractors. It is probably a

good average figure considering the variable ages of equipment.
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The interest rate chosen has a pronounced effect on the interest
expense. It should therefore, be considered carefully. Consider for
example, an $80,000 skidder with an ownership period of 5 years and
salvage value of $16,000. The average annual investment from equation
(3.2) is $54,400. The average annual investment multiplied by a 12
percent annual interest rate results in an annual interest expense of
$6,528. However, if the interest rate only is changed to 13 percent the
annual intergst expense rises to $7,072 annually. The one percent
change in interest rate results in an eight percent or $544 change in
the average annual interest expense. This eight to one relationship
holds regardless of the equipment purchase price.

Licenses, taxes, and insurance costs per operating hour or mile
were calculated by dividing their annual costs by the estimated annual
operating hours or miles. The prevailing insurance rates were obtained
from area insurance agents. License and tax expenses were obtained from
the appropriate government agencies.

Maintenance and repair costs were estimated as a percentage of
hourly depreciation cost (Miyata, 1980). The annual depreciation cost
times the percentage rate for the particular equipment type (Miyata,
1980) divided by the estimated productive time per year yielded the
estimated maintenance and repair cost per hour or per mile.

Hourly fuel cost for off-road machinery was calculated according to
Equation (3.3) or Equation (3.4) depending on whether the machine was
gasoline or diesel powered (Miyata, 1980).

For diesel engine: .037 x hp x cost per gallon (3.3)

For gasoline engine: .050 x hp x cost per gallon (3.4)

hp = net horsepower at rated engine speed.
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Fuel costs per gallon were obtained from local dealers. Horsepower
figures were obtained from the questionnaire and the Specifications for
Construction Equipment (1986). On-highway vehicle fuel costs per mile
were calculated by dividing local fuel costs per gallon by miles per
gallon figures reported by Plummer and Stokes (1985 a, b, c).

Off-road machinery engine o0il costs were calculated by Equation
(3.5) (Miyata, 1980).

Hourly engine oil cost = (.0005 x hp +-% X cost per gallon

hp = net horsepower of engine

C = capacity of crank case in gallons

t = number of hours between o0il changes (3.5)
Net horsepower figures were taken from questionnaire averages. Crank-
case capacities'and number of hours between oil changes were obtained
from the Specifications for Construction Equipment (1986). Fifty per-
cent of engine o0il cost was used for other lubricants (Miyata 1980).
On-highway vehicle lubricant expenses were calculated from figures
reported by Plummer and Stokes (1985 a, b, c).

Hourly tire cost for off-road machinery was calculated according to
Equation (3.6) (Miyata, 1980). Estimates of tire life and cost

Hourly tire cost = 1.15 (tire cost)/tire life (3.6)
were obtained ffom survey respondents. Response from survey partici-

pants also provided the basis for determining on-highway vehicle tire

costs and track costs for tracked vehicles.

Employment Analysis

Employment data from the questionnaire were used to calculate
payroll and labor costs for each region by job description. Survey

respondents were asked to list employees with multiple jobs by their
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major job description.

Payroll expenses for 1985 were calculated by multiplying the number
of employees in each job description by the average daily wage reported
for each job description times the average number of days worked. Total
labor costs were determined by adding the yearly social security, fed-
éral and state unemployment, and workmen's compensation expenses to the
payroll expenses. The Federal Internal Revenue Service provided the
federal unemployment insurance and social security rates for 1985.

State insurance commissions were contacted for 1985 workmen's compensa-
tion rates. State employment commissions provided state unemployment

rates for 1985.

Shipment Analysis

Survey respondents were asked to provide estimates of their
shipments harvested in Oklahoma for the years 1983, 1984, and 1985.
Stumpage expenses for 1985 for each region were calculated by multi-
plying reported shipments by the average stumpage costs for the year as
reported by Timber Mart South (1985). Harvesting industry revenues for
each region for 1985 were calculated by multiplying the average deliv-
ered price for the year as reported by Timber Mart South (1985), by the

reported shipment amounts.



CHAPTER IV

RESULTS AND DISCUSSION

Questionnaire Response

Response Rate

The most important consideration in designing the questionnaire was
getting a high response rate. The rate of response to the written
questionnaire was expected to be in the range of 10 to 25 percent.
Fortunately, the actual response rate to the written questionnaire was
approximately 35 percent. At the conclusion of the telephone portion of
the survey 297 respondents had been contacted. Therebﬁere 377 attempted
contacts, which indicates the total response rate was 79 percent (Table
I).

Over 96 percent of the non-respondents were firms that could not be
reached by mail or telephone.. The written questionnaires came back non-
deliverable and directory assistance was unable to provide telephone
numbers. It is suspected that many of these firms no longer exist, but
undoubtedly a few working firms were missed. Only one percent of the
297 firms contacted refused to cooperate.

Over 12 percent of the firms contacted reported going out of busi-
ness within the last year. This was a surprisingly large number. It
seemed to indicate that the industry is in poor economic conditiom.

Approximately 43 percent of the firms contacted reported doing no
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TABLE I

SURVEY RESPONSE RATE
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Number  Percent

Potential Loggers unable to contact by phone or mail 80
Loggers now out of business 37 127%
Loggers not working in Oklahoma (don't plan

to work in OK in near future) 127 43%
Study Population (loggers working in OK) 130 447
Loggers unwilling to cooperate 3 1%
Total loggers contacted 297 100%
Total loggers (attempted to contact) 377

Total survey response rate — 79%
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work in Oklahoma. This number was expected because the survey was sent
to large numbers of firms in ad jacent states, not knowing whether or not
these firms actually worked in Oklahoma.

Response to the survey indicated that the actual size of the
Oklahoma forest harvesting industry was