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ABSTRACT

PRODUCTION AND TRADE FLOW ESTIMATES
FOR SAWMILLS, PALLET AND DIMENSION MANUFACTURERS IN
MICHIGAN

By

John Craig Gregson

Sawmills, pallet mills, and dimension mills were surveyed
using a telephone questionnaire to determine the source, volume,
and origin of inputs and the channels of distribution, volume,
and destination of outputs. Michigan sawmills, pallet mills,
and dimension mills purchase the majority of their solid-wood
inputs in-state. The principle inputs that comes from out-of-
state are grade lumber and panel products used in the dimension
industry. Sawmills in Michigan sell 53 percent of the high
quality grade out-of-state, pallet mills primarily have in-state
markets, and dimension mills sell 65 percent of their output
out-of-state. Due to increased direct sales, broker’s
assistance in facilitating sales is less important than in the
past for the three industries. Other important findings of the
study includes an estimate of sawlog consumption in Michigan and
the establishment of complete population of sawmills, pallet

mills, and dimension mills in Michigan.
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CHAPTER 1

INTRODUCTION AND OBJECTIVES

INTRODUCTION

The potential for Michigan’s forest products industry
to expand in-state employment has been a recurring theme in
political and academic discussion since the mid-1980's.
Conferences and studies during this period identified the
forest products industry as one that had great potential for
expansion and job creation (see for example, Michigan
Technological University 1987 and Michigan State University
1988). Michigan's forest resources continue to hold promise
to produce the raw materials for an expanding industry and
the need for development in rural areas has only increased
in the past decade.
A brief overview of the forest products industry in Michigan
will help show its present importance to the state’s
economy. In 1993, Michigan’s forest products industry was
responsible for employing 124,000 persons (Stevens 19995).
The Michigan Employment Security Commission employment total
for the forest products industry in 1993 was 54,000 jobs.
An estimated 70,000 additional jobs are dependent upon the
forest products industry, assuming a type III employment

multiplier of 2.31 (Chappelle and Pederson 1991). Value-



added! to Michigan’s economy from forest products is more
than 5.5 billion dollars (1991 dollars) annually.

The forest products industry is of particular
importance to the economy in the Upper Peninsula of
Michigan. Approximately one-half of the manufacturing
employment in the region is in Standard Industrial
Classification (SIC) codes 24 and 26 respectively (Stevens
1995) (see Appendix A for descriptions of SIC codes).

Michigan’s forest resources provide an array of raw
materials and products. Sawlogs, veneer logs, pulpwood,
bolts, poles, fuelwood, chips, and whole trees are the
principle raw materials harvested in Michigan. The products
manufactured from these raw materials include, but are not
limited to: lumber, wood fuel, panel products, pallets,
posts, furniture dimension parts, furniture, cabinets,
flooring, log homes, Christmas trees, and pulp and paper
products.

This study will primarily focus on sawmills, pallet
mills, and dimension mills in Michigan for 1994. Within
these focus industries the use of sawlogs as a basic raw
material/input and the production of lumber, pallets, and
dimension will be analyzed. The next sections are a

description of the focus industries.

lvalue-added is the net value added to goods at each stage of
production. Calculation of value-added avoids double counting of
intermediate goods.



THE SAWMILL INDUSTRY

Sawmills (SIC code 2421) process approximately 632
million board feet (MMBF) of sawlogs annually in Michigan
(Hackett and Pilon 1992). Some of this lumber, primarily
softwoods, is sold as an end use product, while the
remainder, hardwoods, is generally processed further into
products such as pallets, dimension parts, furniture,
cabinets, etc.

All of the regions’ in Michigan contribute
significantly to lumber production. Proximity to sawlog
resources is a factor in the distribution of sawmills across
the state, as low value-added industries like sawmills tend
to be located near rural forested areas. The NLP produces
55 percent of the state’s lumber, while the SLP and UP
produce 17 percent and 28 percent respectively (Figure 1)
(Hackett and Pilon 1992).

Hardwood lumber makes up seventy-eight percent of the
lumber production in Michigan, and softwoods account for the
remaining 22 percent (Hackett and Pilon 1992). The NLP’s
and UP’s lumber production is 74 and 77 percent hardwood,
respectively. In the SLP, 91 percent of all lumber produced

is hardwood lumber.

2 southern Lower Peninsula (SLP), Northern Lower Peninsula (NLP), and

Upper Peninsula (UP) (see Appendix B for a geographic description of the
regions)
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Figure 1. Michigan sawlog production, by region, 1992
(Hackett and Pilon 1992)

THE PALLET INDUSTRY

Pallets (SIC 2448) are classified under “Wood
Containers” in the Standard Industrial Classification
system. Production volumes and values for other wood
containers such as wood boxes (SIC 2441) are included in the
analysis of pallets, but pallets are by far the most
important product.

The Southern Lower Peninsula of Michigan is an ideal
location for a pallet industry. This region has high
volumes of low quality hardwoods that are used in the

manufacture of pallets. Proximity to wood supplies is of



particular importance to industries like the pallet industry
that are characterized by low value-added possibilities
(Jones, Bodenman, and Smith 1992). The primary users of
pallets, the manufacturing and agriculture sectors, are also
concentrated in the SLP. Pallets are used extensively to
transport goods from these sectors. In general, the
resource used to produce pallets is grown locally and the

pallets are consumed locally.

THE DIMENSION INDUSTRY

The dimension industry consists of the manufacture of
rough, semi- and fully-machined wood components (Stevens
1995). The current study includes the production of
hardwood dimension (SIC 2426) and millwork (SIC 2431) in the
dimension industry. The finished products that are
manufactured from dimension stock include, but are not
limited to: furniture, cabinets, trim, molding, plaques,
musical instruments, and hand tools.

In Michigan, the dimension industry is primarily
located in the SLP. Much of the state’s, manufacturing and
labor force is located in this region and markets are in
closer proximity to the SLP than the NLP or UP (Stevens

1995).



The dimension industry utilizes both solid-wood® and
panel’ inputs. Solid wood inputs are generally hardwood
lumber stock that originates in-state, while almost 100% of

the panel stock comes from other states.

RESEARCH QUESTIONS AND PROBLEMS

This paper addresses several research questions related
to the forest products industry. It also identifies and
deals with problems that are associated with finding answers
to the research questions. The objectives of this paper are
to answer the following research questions:
1) What is the complete population of sawmills, pallet
mills, and dimension manufacturers in Michigan?,
2) What is the annual volume and origin of sawlogs consumed
each year in Michigan?,
3) What is the annual output per employee for Michigan
sawmills?,
4) What is the volume, source, and origin of inputs used in
the pallet and dimension industry?,
5) What is the volume/value, means of distribution, and
destination of lumber, pallets, and dimension parts produced

each year in Michigan?, and

} Grade lumber (green or kiln dried), planed lumber, economy grade
lumber
! plywood, particleboard, and medium density fiberboard



6) Should the sawmill, pallet, or dimension industry be
targeted for further research to determine if in-state
expansion is possible?

Questions 2, 4, and 5 regarding the origin of inputs
and the destination of outputs are designed to establish the
current trade flows of forest products. “Flow of products”

refers to where and through whom manufacturers purchase raw

materials and sell their products. “Where” means the
geographic location and “through whom” means whether or not
companies buy and sell directly or through intermediaries
such as brokers and dealers. The reason for interest in the
methods of purchasing and selling (direct vs. through
brokers) is that less is known about the final destination
of products if they are sold through brokers. Information
is generally difficult to obtain from brokers.

There are at least three problems in the existing data
regarding production and trade flows of forest products in
Michigan. The problems are:

1) A lack of primary data on trade flows of Michigan forest
products,

2) Under estimates sawlog use and lumber production, and

3) The complete population of sawmills, pallet mills, and
dimension mills is not known.

This study utilizes primary data, a need that has been

identified by several researchers. Currently, there is no



data to quantify the volume and value of logs and processed
products that leave the state for further processing in
other states, Canada, Mexico, or overseas. Gray, Ellefson
and Lother (1986) ranked "better information about the
markets to which Lake States wood products flow and reasons
for the development of such trade patterns..." as a primary
research need. Erickson (1989) identified some of the
limitations of secondary data, noting the importance of
“information which identifies the state/country of
origin/destination” of products.

There are several related topics that will not be
covered in this paper. Production and trade information on
pulp and paper, veneer, panel products, fuelwood, and
Christmas trees is not included in the analysis. Due to
limited information on loggers, no in-depth discussion will

be presented for their activities.



CHAPTER 2
LITERATURE REVIEW
Overview

Literature on trade flows and/or production of wood
products can be found on state, regional, and national
levels (some example are: Stier 1989, Fraser, Johnson, and
Blankenhorn 1990, and Phelps and McCurdy 1993). Related
literature is varied but far from complete. Most of the
regional and national studies are based on aggregated
secondary data; some regional studies and a number of the
state-level studies rely on primary research data.

There is no comprehensive state-wide study in Michigan
that addresses the subject of trade flows of forest
products, although studies in other states do address the
subject for some products. Another obvious shortcoming is
the general absence of export and import data in existing
analyses. Following is a review of the existing studies

related to these subjects.

Regional Surveys
There have been a number of regional studies of the
forest products industry in the 1980's. Stier (1989)

evaluated product flows in the North Central Region.® While

*Including Illinois, Indiana, Iowa, Missouri, Ohio, Minnesota,
Wisconsin, and Michigan.

9



10

this study is comprehensive in its industry-wide focus, its
broad regional focus gives it limited applicability to the
situation in Michigan.

Sawlog exports outside the region were found to be
minimal, although there is a fair amount of trade among
bordering states. Lumber production is known to be
underestimated by the U.S. Bureau of the Census for the
region. Accordingly, Stier (1989) suggests that more effort
be invested to improve production estimates for the North
Central Region. Stier’s study probably gives better
estimates for the region than the U.S. Bureau of the Census,
but it does not contain Michigan-specific information.
Although some primary production data have been gathered for
Michigan, information on trade flows is lacking.

Gray et al. (1986) surveyed the Lake States® to
determine production and consumption of wood products.
Interest for this study was partially derived from the
economic recession of the early 1980’s, which adversely
effected the manufacturing sectors of all three states.
During this time, Michigan’s unemployment rate rose to 15.5
percent, while the national unemployment rate was 9.7
percent. With this in mind, the forest products industry

was targeted for possible expansion, because it had

*Michigan, Minnesota, and Wisconsin
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“weathered” the recession better than the automotive and
mining industries (Gray et al. 1986). The large forested
land base in the region also contributed to interest in the
forest products industry.

The principal data sources used for the Gray et al.
1986 study are the U.S. Department of Commerce Bureau of the
Census and the USDA Forest Service. Both sources give
secondary product information following the guidelines set
forth by the Standard Industrial Classification system.
These secondary data sources have the potential of having
large sampling errors and should be analyzed with great
care. For example, in 1977 the North Central Experiment
Station estimated Michigan’s lumber production at 457 MMBF,
while the Bureau of the Census’s estimate was only 350 MMBF
for the same year (Gray et al. 1986).

Data on sawlog and lumber production in the region are
more difficult to obtain than information on other sectors
like pulp and paper production. One of the reasons for the
lack of information is the large number of small sawmills in
the region. Small firms tend to be difficult to contact for
several reasons. First, trying to reach small
establishments on the telephone is difficult because a
business phone numbers seldom exist; telephone numbers are
usually home phone numbers. Second, owners of small firms

tend to work extended hours which makes reaching them at
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home difficult. Finally, responses to mail surveys are
difficult because the owner’s time constraints and/or lack
of interest.

Existing data reveals that Lake States’ hardwood
consumption is approximately equal to production, suggesting
that very little hardwood leaves the region for processing
(Gray et al. 1986). Still, little is known about lumber and
log flows among states in the region. This information is
of particular importance to individual states that may be
losing possible opportunities for value-added processing to
other states in the region. Gray et al. (1986) also noted
that sawlog exports outside of the region account for less
than 1 percent of the total sawlog production and that
sawlog imports are insignificant.

On a state-level, the Michigan Department of Commerce
was interested in expanding the forest products industry in
the mid-1980’s. Nine forest products industries were
reviewed by the Department of Commerce and the hardwood
dimension industry was chosen as the industry for further
review and possible expansion. The diversity of the
dimension industry is one of the reasons it was chosen as
the target industry. For example, dimension stock can be an
end product; with some processing, it can be transformed
into parts to supply furniture and cabinet manufacturers,

and with further processing dimension stock “can result in
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the production of furniture subassemblies” (Michigan
Technological University 1987). Availability of lumber,
state programs designed to help new or existing businesses,
a strong wood products infrastructure, and competitive
capital and operating costs are other reasons investors
might choose Michigan for new investments or expansions
(Michigan Technological University 1987).

Studies from regions other than the North Central
Region have added to the literature on production and trade
flows. Jones et al. (1992) surveyed the hardwood
manufacturers of the northern and central Appalachian
states’. The principle emphasis of the study was to
determine general characteristics of the hardwood industry
in order to identify potential opportunities to expand the
industry. Firms were segregated as either having resource
orientation or market orientation. Firms purchasing 50
percent or more of their raw materials in-state were
considered “local resource oriented”, while firms purchasing
50 percent or more of their raw materials from out-of-state
were considered, “importers”. Firms selling 50 percent or
more of their products in-state were considered “local
market oriented”, while firms selling 50 percent or more of

their products out-of-state were considered, “exporter”.

’COnnecticut, Maryland, Massachusetts, New Hampshire, New York, Ohio,
Pennsylvania, Vermont, Virginia, and West Virginia
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In the northern and central Appalachian region, 41
percent of the companies that were surveyed are considered
exporters. The sectors most likely to export are dimension
and flooring, with 62 percent of these firms selling 50% or
more out-of-state. The level of exporting was found to be
related to company size, with larger firms being more likely
to export products. Jones et al. (1992) concluded that the
dimension and flooring industry was the most beneficial to
the local economy because “these plants employ more workers,
purchase more raw materials locally, and export more than

plants in other industries.”

State Surveys

Hackett and Pilon (1992) assessed the Michigan timber
industry following the format of earlier surveys (e.g.,
Smith, Weatherspoon and Pilon 1990). These studies
concentrate on the production of industrial roundwood:
pulpwood, sawlogs, veneer logs, fuelwood, posts, poles, and
cabin logs (Table 1). This study also provide information
on the origin of materials, including the counties and
region of Michigan from which logs originate. According to
the study, loggers delivered an estimated 632 million board
feet (MMBF) of sawlogs to mills in 1992.

Although this study is specific to Michigan and gives

needed information on sawlog use, its applicability is



15

limited. No information on the source of input purchases
(through brokers or direct), the type of products produced,
including volumes and values, destination, or the means of

distributing these products is included.

Table 1. Industrial roundwood use in Michigan (Hackett and

Pilon 1992)
Industry Type Volume
Pulpwood 2.65 million cords
Approximately 1,325 MMBF

Sawlogs 632 MMBF
Veneer Logs 38 MMBF
Other Products Approximately 130 MMBF

Industrial Fuelwood

Commercial Posts

Cabin Logs

Shingle and Shaving

Bolts

Michigan has both direct and indirect users of sawlogs.
Sawmills are the most common direct user of sawlogs. They
generally convert the sawlogs into lumber, then market the
lumber. Some pallet mills are also direct users of sawlogs.
The pallet mills that use sawlogs convert the sawlogs to
lumber, then convert the lumber into pallets. Most pallet
mills and almost all dimension mills are indirect users of
sawlogs, i.e. they usually purchase the lumber from

sawmills, then convert the lumber into various products.
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Studies by McCurdy, Ewers, Kung, and McKeever (1988),
Ostermeier, Watson, and Winistorfer (1989), Fraser et al.
(1990), Jones et al. (1992) and Smith (1991), also address
questions concerning input volume and origin. The
distinction between these studies and others is that they
addressed the question concerning the distribution and flow
of products. Of these four studies, three are state level
studies, two of which specifically deal with the pallet
industry. The fourth is also a study of the pallet industry,
but on the national level. The results indicate that solid
wood inputs and distribution patterns tended to vary from
state to state and nationally. Some states rely more
heavily on brokers to distribute products than other states
and the use of pallet cut stock, cants, and logs as inputs
were different among the different studies (see Tables 2 and
3). This gives rise to the following general question:
“What are the wood product use and flow trends in

Michigan?”.
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Table 2. Distribution of pallets from studies in
Pennsylvania, Washington, and the U.S.

Location Direct Broker Othex
Pennsylvania 54% 45% 1%
(Fraser et al. 1990)

Washington 74% 25% 1%
(Smith 1991)

USA 87% 12% 1%
(McCurdy et al. 1988)

Table 3. Percentages of solid wood inputs used in pallet
manufacturing from studies in Pennsylvania and the U.S.

Location Lumber Cants Logs
Pennsylvania 34% 53% 13%
(Fraser et al. 1990) _

USA 39% 37% 24%
(McCurdy et al. 1988)

The following is a discussion of studies related to the
sawmill industry. The importance of sawmills is derived
from the role they play in the chain of events that leads to
the manufacture of secondary wood products (Phelps and
McCurdy 1993). Hardwood sawmills cutting at least 10 MMBF
of lumber per year distributed 71 percent of their lumber
directly to the end user, while mills cutting less than 5
MMBF of lumber per year sell 33 percent of their lumber
directly to the end user (Cassens 1989). Part-time
operation, mixed truckloads of lumber, and the lack of a dry

kiln are some of the reasons smaller companies sell less to
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end users. The distinction between how small versus large
companies distribute lumber was not made. In other words,
the role of brokers in getting lumber from sawmills to

wholesalers, distribution/concentration yards, processing

facilities or end users was not examined.

Non-response bias

Non-respondents were often unaccounted for in the
survey studies that were reviewed. When non-respondents
were accounted for, one primary method was used - late
respondents are assumed to resemble non-respondents (Meyer,
Michael, and Sinclair 1992, and Ifju and Bush 1993). 1In
neither of the previous studies was non-respondent bias
detected. Meyer et al. (1992) used a Chi-squared test to
compare relationships between late and non-respondents.
Another method used to account for non-respondents was
simple extrapolation (Fraser et al., 1990).

A review of the literature showed a trend concerning
the response rates related to the size of companies. Small
companies tended to be harder to receive responses from than
large companies (Smith 1991 and Gray et al. 1986).

When one sector of the population is underrepresented,
the likelihood of non-response bias toward that sector
increases. Although this may be the case for that

particular sector, the industry as a whole still may be well
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represented. For example, Hyldahl (1993) only surveyed 21%
of the forest products companies in Michigan, but that 21%

accounted for 65% of forest industry employment.

Exports

Exports of wood raw materials and products, especially
hardwoods, to Canada and other countries from the U.S. have
drastically increased since 1978. Since that time, hardwood
exports have risen by 300 percent to over 800 MMBF in 1990
(Nolly 1992).

The Lake States have actively encouraged wood products
exports. Beier and Bertsch (1989) developed a hardwood
marketing report based on the Interzum International Trade
Fair, 1989. The purpose of the report is to help the
hardwood industry develop interest in pursuing markets in
Europe. The products of significance that are discussed in
the report are graded lumber and hardwood dimension.

This study notes that grade hardwood lumber from the
Lake States is generally more expensive for the European
market because shipping cost are higher. Appalachian and
Southeastern states can usually receive $25-$50 more per
one-thousand board feet because they do not face the higher
shipping cost. Another important finding of the Beier and
Bertsch (1989) study is that there is potential for

increased exports of hardwood dimension to Europe.
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Erickson and Vincent (1989) and Erickson (1989) did
some preliminary work on Michigan forest products exports.
Following are some of the conclusions of their work. First,
secondary trade data sources have serious shortcomings when
used for state-level analysis. Second, before an accurate
description of the Michigan forest products trade profile
can be reached, more trade information including methods and
routes of exports are needed. Finally, an assessment of the
volumes and values of exports are needed.

Some improvement has been made in trade data sources in
the past five years that could shed more light on Michigan
export/import patterns. One of these improvements is a new
method of recording data. Currently, U.S. hardwood export
reports are based on Canadian import reports, as opposed to
only using U.S. export figures. This change was made
because U.S. exports to Canada were being underreported
(Luppold 1992). Since Canada is the largest export market
for hardwood lumber from the U.S. in both wvolume and value,
the information is important. Canada plays a major role in
facilitating trade between the United States and Europe; ten
to 20 percent of the US’s hardwood lumber exports to Europe
go through Canadian ports (Luppold 1992). These numbers do
not include the amount that is exported to Canada, then re-

exported to Europe.



CHAPTER 3

RESEARCH METHODS

SURVEY DESIGN

The study utilizes a cross-sectional survey design
which was administered over the telephone using a structured
questionnaire and covers information for 1994. The
variables and measures used to answer the research questions
in this study are presented in Table 4. The discussions
that follow summarize the participants, the instrument used
in gathering the information, and the procedures for

carrying out the study.

PARTICIPANTS

The Forest Management Division of the Michigan
Department of Natural Resources (MDNR) compiles a directory
of wood products mills and manufacturers (Forest Management
Division, Michigan Department of Natural Resources 1994).
This directory is the primary source of information on
companies in Michigan involved in wood products production
and serves as the sampling frame from which the sample was
taken. The unit of analysis in this study is individual

companies listed in the directory.
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Table 4.
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Variables and Measures

Variable

l __ .
Sawmills, Pallet mills, and
Dimension Mills

Sawlog Production

|
MMBF/year by region and company

Measure

Count

size

Sawlog Origin

Lumber Production

% form Michigan or elsewhere

Output/employee

MMBF/year

Grade Lumber

MMBF/year by company size

Destination % sold to MI, other states,
Canada, or elsewhere
Distribution % sold direct or through a broker

Economy Grade Lumber

MMBF/year by company size

Destination % sold to MI, other states,
Canada, or elsewhere
Distribution % sold direct or through a broker

Pallet Production

$/year by company size

Origin of input

% purchased in MI, other states,
Canada, or elsewhere

Source of input

% purchased direct or through a
broker

Destination of output

% sold in MI, other states,
Canada, or elsewhere

Distribution of output

$ sold direct or through a broker
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Table 4 (cont’d)

Dimension Production $/year by company size

Origin of input % purchased in MI, other states,
Canada, or elsewhere

Source of input $ purchased direct or through a
broker
Destination of output % sold in MI, other states,

Canada, or elsewhere

Distribution of output % sold direct or through a broker

*

The MDNR directory is a state-wide listing of primary
and secondary wood products manufacturers in Michigan.
Primary manufacturers include mills engaged in the
processing of raw materials, generally sawlogs and bolts,
into such products as rough lumber or cants. Secondary
manufacturers include mills engaged in the processing of
semi-finished wood products, such as rough lumber into
pallets, furniture, furniture components, and millwork
(Forest Management Division, Michigan Department of Natural
Resources 1994).

Although the MDNR wood products directory is extensive
in its coverage of mills and manufacturers, it is not
complete (Table 5). Listings in the MDNR directory are
totally voluntary and some companies choose not to be
included. The MDNR directory does, however, contain

listings for sole proprietors which are not found in the
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Michigan Employment Security Commission (MESC) records.

MESC records have company listings by SIC code and number of
employees. In order to arrive at a more complete
population, MESC records were reviewed to determine if
records existed in it that are not in the MDNR database
(Table 6). The records unique to the MESC database were
added to the MDNR records to arrive at the population (Table
7). Cross referencing for individual companies by company
name and address was done to avoid double counting those
companies that may be listed differently in the two
databases. Seventy-six out of 119 firms that are unique to
the MESC 1994 database are small companies with 1-5

employees.

SIC codes were utilized to determine which companies in
the MDNR directory to survey. Companies with SIC code 2421
are categorized as sawmills; SIC codes 2441, 2448, and 2449
are categorized as pallet mills, and SIC codes 2426 and 2431

are categorized as dimension mills.
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Table 5. Firms in the MDNR database by type and # of
employees, 1994

0-5 6-15 16-30 31-50 51+ Total
Sawmills 170 74 28 14 12 298
Pallets 61 62 39 13 13 188
Dimension 76 58 32 20 31 217
Total 307 194 a9 47 56 703

Table 6. Firms in the MESC 1994 database that are not in

the MDNR database, 1994

0-5 6-15 16-30 31-50 51+ Total
Sawmills 25 7 3 3 0 38
Pallets 29 7 1 2 1 40
Dimension 22 12 5 1 1 41
Total 76 26 9 6 2 119

Table 7. Total firms by type and # of employees

0-5 6-15 16-30 31-50 51+ Total
Sawmills 195 81 31 17 12 336
Pallets 90 69 40 15 14 228
Dimension 98 70 37 21 32 258
Total 383 220 108 53 58 822
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The difficulty in categorizing a particular firm is
that many companies produce multiple products. MESC data is
categorized with the SIC code of the product that makes up
the largest part of the companies income. This method is
also used for categorizing the companies who responded to
the survey. Companies not responding to the survey that are
in the MDNR database are also categorized by SIC code.

Beyond classifying firms on the basis of products (SIC
codes), companies were also aggregated by location and size.
Geographically, firms are aggregated into three regions (UP,
NLP, and SLP). Company size is based upon the number of
employees per firm. The size categories used by the MDNR
are: 1-5, 6-15, 16-30, 31-50, 51-100, 101-200, 201-500, 501-
1000, and 1000+ employees. Not all of these size categories
are used for the current study. Because so few sawmills,
pallet mills, or dimension mills employ over 100 employees,
the largest size category used for this study is 51+
employees.

A high response rate was needed for this study to get
information on certain low frequency categories, primarily
exports. Exports of raw wood materials and wood products
from Michigan tend to be a small portion of the total wood
products industry. This being the case, a high response
rate from the industry was needed to procure enough

information on exports to be able to make legitimate
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inferences to the population. Efforts were made to obtain
as many responses as possible given time and budget

constraints.

RESEARCH INSTRUMENT

The research instrument used for this survey is a
questionnaire that was administered over the telephone
(Appendix C). Before the survey began, expert opinion was
solicited from knowledgeable forestry professionals across
Michigan. This group included foresters from private
industry, private forestry consulting firms, government
agencies and universities. The purposes of contacting these
individuals was to obtain feedback on the survey design and
instrument.

The decision to administer the questionnaire on the
telephone was made after considering the feedback and
reviewing response rates from similar studies that used mail
or telephone questionnaires (Ostermeier et al. 1989 and
Fraser et al. 1990). The primary concern expressed by the
group of forestry professionals was that the survey would
not be effective if it were self-administered. The ability
to handle complex information on the telephone and the
personal touch which accompanies telephone surveys compared
with mail surveys were also factors in choosing the

telephone survey. Time and budget constraints of the
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researcher excluded personal face-to-face interviews as a

consideration.

PROCEDURES

Sample groups received a pre-contact letter and a copy
of the questionnaire a week prior to receiving the telephone
call for the survey (Appendix D). The pre-contact letter
served several purposes; first, it br