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ABSTRACT

ASSESSING THE AVAILABILITY OF TIMBERLAND FOR HARVEST IN THE
LAKE STATES

By

Sigrid Resh

Both public and private owners of timberland choose not
to harvest timber due to various market conditions, resource
conditions, management objectives, and concerns regarding the
effects of harvesting. Timber supply analyses based on
forest inventory data do not typically reflect these
exclusions from timberland causing an overestimation of
available timberland for timber production. Land managers of
the Lake States' national forests, DNRs, counties, and
private lands are surveyed for their expert judgment
concerning current and the year 2020 availability of lands
for timber harvest and factors affecting the availability.
Additional information is also provided pertaining to the
predictions of cover types on lands not available for harvest
in the year 2020 as well as management trends on public and
private forest land. Statewide summaries show that
timberland available for harvest is predicted to decrease on
both public and private lands. Social constraints and
environmental factors are the major factors perceived to be

causing the predicted decrease.
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CHAPTER 1

INTRODUCTION

Timber harvesting has an important economic and
ecological role in the Lake States. For instance, the Lake
States' forests are a valuable source of timber for wood
products industries. Timber harvesting also creates a number
of employment opportunities within public and private
organizations, which contribute to the welfare of the Lake
States' economies. Furthermore, many wildlife species rely
on openings and/or woody debris created by timber harvests to
meet food and habitat requirements. Tree species such as
aspen and birch also rely on harvests (i.e., clearcutting)
for regeneration to replace fire, one of the natural methods
of early successional species regeneration.

In the Laké States, forest land ownership ranges from
federal, state, and county to forest industry, other
industry, and nonindustrial private forest (NIPF). Resulting
from these multiple ownerships are multiple uses of the
forest land of which timber harvesting is only one. For
instance, other reasons for forest ownership may include
recreation, development, or preservation intentions.
Therefore, forest land is not necessarily analogous to lands
available for harvest. Studies of timber supply must account
for probable trends in land use, especially changes in areas
available and not available for harvest, which may relate to

ownership.
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Forest land owners choose not to harvest timber from

their lands for a variety of reasons. For example, NIPF
landowners may not harvest due to resource conditions, market
conditions, or concerns regarding the effects of harvesting
(Carpenter and Hansen, 1985). On USDA-Forest Service lands
(hereafter referred to as Forest Service) hundreds of
thousands of acres may be classified as "forest land not
appropriate for timber production" (Federal Register, 1982,
p. 43046). Other public agencies and industrial owners may
have additional reasons for withholding lands from timber
management such as wilderness preservation or environmental
considerations such as buffer zone requirements for watershed
protection. Nonetheless, timber supply analyses based on
forest inventory data (e.g., the Forest Service's Forest
Inventory and Analysis data) may erroneously consider many of
these lands as part of the available timberland base.

The Lake States timberland ownership distribution is
shown in Table 1. Timberlands are basically those lands
capable of producing industrial wood; lands presently
inaccessible or inoperable are included. Several information
sources currently exist pertaining to forested lands
available for harvest. For instance, the Forest Service's
Forest Inventory and Analysis (FIA) data summaries give
estimates of total forest acreage which is potentially
available for harvest. However, FIA data is based
principally on physical data; only limited data on lands

unavailable for timber management are included. These
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unavailable lands are "reserved." Reserved forest land is

defined narrowly as timberland "withdrawn from utilization
through statute, administrative regulation, designation, or

exclusive use for Christmas tree production" (Smith and Hahn,

1986) .

Table 1. Lake States timberland ownership, mid-1980s.

Ownership Class Thousands of Acres
National Forest 5,364.5
Miscellaneous federal 376.5
State 6,807.2
County and municipal 4,700.5
Indian 840.5
Forest products industry 3,912.9
Farmer 9,914.4
Misc. private-corporation 2,623.1
Misc. private-individual 11,137.3
TOTAL 45,677.3

Source: Smith and Hahn, 1986; Hahn and Smith 1987; and Spencer et
al., 1988.

Other possible information sources are national, state,
and some county forests' management plans. These plans may
actually give acreage breakdowns of available and unavailable
lands for timber harvest as is the case for the national
forests. However, usually only the rules and regulations
affecting harvests from forest lands are spelled out; the
actual acreage that is restricted or free from the
restrictions is not presented.

Information regarding the availability of private forest
land for harvest is even less available. Surveys of private

landowners regarding timber harvest attitudes and intentions
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are plentiful. But these surveys do not reveal information

on the actual acres of harvested land or lands that will be
harvested.

It is clear that existing information sources fall short
of supplying estimates of acreage available for harvest
currently; furthermore, information on lands available for
harvest in the future is also limited despite its potential
usefulness. Information on future availability of lands for
harvest would provide valuable information regarding timber
suppliers' abilities to meet demand, as well as providing
information for more appropriate management policies
concerning lands that are available for timber harvest.

Due to the paucity of information on this topic,
analyses will often include all timberlands (e.g., see Jakes
and Smith, 1983) when this clearly overstates current
conditions. As an example, only 147,000 acres of total
reserved forest land are identified in the northern lower
peninsula (NLP) of Michigan (Smith and Hahn, 1986), whereas
the NLP's Huron-Manistee National Forests (HMNF) alone
identified over 364,000 acres as not appropriate for timber
management (USDA-Forest Service, 1986). In the broader
context of timber supply analysis, omissions of this
magnitude can greatly misdirect private and public land
management policies.

The "annual growth versus annual removal" timber supply
analysis may also distort the amount of timberland actually

available for harvest. For example, annual removals on NIPF
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land in the Lake States account for 58% of the net annual

growth compared with 32% and 34% on national forest and state
lands (Kingsley, 1993). Thus it appears that national
forests and state lands have plenty of wood available for
harvest. However given the examples of reserved lands above,
this may not be the case. Clearly, a more comprehensive
assessment is needed of forested areas where harvesting is
and is not acceptable.

A recent effort was made by the Minnesota Environmental
Quality Board to account for lands unavailable for harvest in
an assessment of the environmental impacts of timber
harvesting and management activities in Minnesota (Jaako
Pbyry Consulting, Inc., 1994). 1In so doing, the project
included all forest lands within Minnesota's boundaries,
which includes all major public and private ownerships. An
attempt was made to also include "ownership constraints and
mitigations that reflect current and prospective management
procedures and policies applied by the major forest managers"
(p. iv). Estimates of actual timberland availability were
made by ownership to account for timberlands that are not
available for economic, environmental, and social concerns.
In that effort, called a Generic Environmental Impact
Statement (GEIS), using the above and additional constraints
and information, they assessed the impacts of three levels of
statewide harvesting scenarios from multiple economic and

environmental standpoints.
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Given the importance of timberland availability in

supply analyses, the purpose of this study is to obtain

estimates and projections of timberland available for timber

harvest in the Lake States. In this context, this study will
be primarily subtractive in nature in terms of determining
the factors which affect the removal of land from the
available timber base. Surveys of public and private forest
land managers will be used to achieve the following three
objectives:

(1) To estimate the current and future acreage of public and
private lands available for timber harvest in the Lake
States,

(2) To determine the factors affecting the availability of
lands for timber production on both public and private
lands in the Lake States, and

(3) To produce results that will be used in the Lake States
Timber Supply (LASTISA) Model to improve estimates of
timber supply in the Lake States.

The LASTISA Model is an analysis tool being developed to
model regional timber supply and demand in the Lake States.
The regions for the model are predefined FIA survey units.
Therefore, the data analysis for this study involves
aggregating public and private data within these survey units
by state and ownership. Figure 1 shows the names and
locations of the survey units for the Lake States--Michigan,
Minnesota, and Wisconsin. For the purposes of the LASTISA

Model, the aggregated data are in percent terms to be used as
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exogenous variables for different scenarios of timber supply

and demand.

This thesis is organized as follows. In Chapter 2
literature is reviewed pertaining to forest land and
timberland area and ownership changes throughout the United
States and within the Lake States. Literature is also
reviewed pertaining to alternate uses of and other factors
affecting public and private forest lands available for
timber production. Chapter 3 consists of a description of
the list frame selection as well as the survey methods and
questionnaire design used in this study, followed by a
detailed description of the data analysis procedures. In
Chapter 4 the results are presented and discussed, grouped by
the questions asked in the questionnaire. Finally, Chapter 5
consists of conclusions based on the major findings with

recommendations for future research.



CHAPTER 2

LITERATURE REVIEW

Relevant literature is subdivided into three major
headings: forested land definitions and changes in area,
factors affecting public timberland timber production, and
factors affecting private timberland timber production. The
first section delineates some definitions used for forested
land and provides general area trends in the Lake States'
forests. The second and third sections provide insights into
the specific uses of and factors affecting timberland on
public and private land, respectively, creating possible

conflicts with timber production.

initj h

Though they sound similar enough, forest land and
timberland are not synonymous. In Forest Service
publications, forest land is the broader category of land
with trees relative to timberland. Forest land is defined as
"Land at least 10 percent stocked by forest trees of any
size, including land that formerly had such tree cover and
that will be naturally or artificially regenerated" (Waddell
et al., 1989, p. 3). Timberland, on the other hand, is more
narrowly defined as "Forest land that is producing or capable
of producing crops of industrial wood and not withdrawn from
timber utilization by statute or administrative regulation"

(Ibid., p. 9).
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Although these terms do have official definitions,

ambiguity pervades due to the gray area that exists between
industrial and nonindustrial wood. This gray area appears to
be growing as the methods for wood utilization improve. All
lands including nonstocked and low sites are included in this
study; however, some of these lands will not be considered
timberland available for harvest. With the official
definition in mind, available timberland is still the area of
principal interest in this study, because lands available for
timber harvest for the wood products industries are the point
of concern. Technically, timberland may inadvertently
describe lands that are not or can not be used for timber
production and is thus overly inclusive from the standpoint
of timber products.

Historical data reflect fluctuations in commercial
timberland area in the United States. 1Initially and lasting
until the 1920s, timberland area decreased as settlement and
cropland clearing took place. Then, a trend of increasing
timberland area occurred until the 1960s; as deserted
croplands, especially in the South, converted back to forest
land. However, the latest national trend has been a decrease
in timberland area again as a result of multiple forces such
as urban development, cropland clearing, withdrawals for
parks and wilderness, second home and recreational use and so
on. This trend is expected to continue with predicted
decreases projected to 2030 in National Forest and NIPF

timberlands in Michigan, Minnesota, and Wisconsin and
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increases in industrial timberlands in those states (Wall,

1981). These findings are supported by another study of
timberland area projections in the North Central region of
the U.S., which include the Lake States (Haynes, 1990).

Conversely, according to the most recent, preliminary
1993 FIA data results from Michigan, there has been a net
increase in timberland. This trend is mostly due to old
agriculture land conversion to forest land. However, the
opposing effect of development has somewhat dampened the
increase (Vasievich, 1994).

In the Lake States, timberland has declined by about
three million acres over the past twenty years (Plantinga et
al., 1989). Both Michigan and Minnesota showed declines in
timberland area, while Wisconsin showed an increase; however,
reserved timberland increased in all three states. They
expect the rate of timberland decline to decrease in the Lake
States in the future as the agricultural sector reaches
capacity, new highway construction decreases, relative
declines in rural development and agricultural expansion take
place, and the population growth rate declines. Higher
income levels and greater percentage of total land covered by
timberland were significantly negatively correlated with
declines in timberland acreage; however, these factors only
explained a small portion of the changes in timberland. As a
qualifier, these timberland changes refer only to potentially

harvestable timberland and do not account for the factors
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addressed in this study, which may inhibit timber production

from timberland.

Within the timberland classification some major shifts
in ownership took place in the United States between 1952 and
1977. Most notably timberland on farms decreased by 56.8
million acres (-33%) while other NIPF ownership increased by
39.5 million acres (+31%). Other major ownership changes
were a 9.4 million acre (16%) increase in industry ownership
and a 7.9 million acre (6%) decrease in public timberland
ownership. However, changes within the Lake States were not
so prominent. Only Michigan and Wisconsin showed a decrease
in farm timberland, while only Wisconsin showed an increase
in other NIPF ownership (Plantinga and Buongiorno, 1990).
These reallocations of timberland ownership across the U.S.
further support the need, from a timber availability
perspective, to understand the ownership goals and
characteristics of each ownership class in terms of the

designation of their land towards timber production.

Ti r
Michigan's, Minnesota's, and Wisconsin's public
timberland area is 6.3, 7.3, and 4.5 million acres,
respectively (Waddell et al., 1989). There are numerous
reasons for removing lands from this available timber base.
On public lands (i.e., federal, state, and county), other
forest land uses may mitigate against timber management.

Table 2 provides a list of the many factors affecting public
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timberland use. On federal lands, for example, there is an

increased emphasis on management for biodiversity. A key
el ement of this effort will focus on restoration of old
growth forests. In some cases, timber harvesting (e.g.,
thinnings) will be used to hasten restoration. However,
final harvests will seldom be prescribed. This will

significantly reduce acreage available for timber management.

Table 2. Factors affecting public lands available for timber
production.

Policy and Ecological Factors:
Recreation sites
Semi-primitive Recreation Opportunity Spectrum classification
Wilderness areas
Endangered species habitat
Wildlife emphasis areas
Cultural resource sites
Special interest areas
Research natural areas
0ld growth and wetlands areas
Subsurface and surface resource sites
Watershed management areas
Areas near roads and rights-of-way
Kirtland's Warbler management areas2

Economic Factors:
Accessibility (i.e., areas lacking rights-of-way
Timber markets and demand

_ Stand quality

@ this issue is only a concern on Michigan public lands

Source: USDA-Forest Service, 1986; Jaako Pdyry Consulting, Inc.,
1992k; Michigan Department of Natural Resources, 1991.

As an example, the Land and Resource Management Plan
for the Huron-Manistee National Forests contains
specifications for management of forest land where harvesting

would not be permitted (USDA-Forest Service, 1986). Such
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areas include: developed recreation sites (e.g.,

campgrounds, picnic areas, visitor information centers, and
so on), wilderness areas, endangered species habitat,

cul tural resource sites, special interest areas, national
wild and scenic study rivers areas (e.g., prohibiting road
construction and waterway modification), research natural
areas, and old growth and wetland areas where no

s1i lvicultural treatments are allowed.

Also identified in this plan are areas where special
harvesting restrictions, such as clearcut size limits or

buffers adjacent to trails or streams, may be employed.

These areas include: dispersed recreation areas (e.g.,

hiking, skiing, and snowmobile trails), wildlife emphasis
arxeas, Kirtland's Warbler management areas, subsurface and
surface resource sites, watershed management areas (e.g.,
buffer strips and shade strips), old growth and wetlands
Areas (i.e., with silvicultural treatments allowed), and
areas near roads and rights-of-way. The Forest Service

refers to these factors influencing availability as policy

and ecological factors. Factors, such as accessibility

(e.g., lacking rights-of-way), timber markets and demand, and
stand quality, are referred to as economic factors
influencing timber availability (Jaako P&yry Consulting,

Inc., 1992). Taking all these factors into account, the

authors of the Minnesota GEIS assumed 64% timberland (in the

technical sense) availability from the Superior and Chippewa

National Forests' timberlands (Ibid.).
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Similarly, removals of land from timber production on

state and county lands may occur due to increased emphasis on
naturalistic and recreational values of Lake States forests.
These may include buffers around water, travelways, and
wetlands. For instance, the Escanaba River State Forest
Comprehensive Resource Management Plan identifies several
factors placing constraints on harvest levels (Michigan
Department of Natural Resources, 1991). These factors
include: designation of old-growth areas, influence zones
(e.g., along streams or roads), timber accessibility, rate of
surveying state boundaries, and considerations for threatened
and endangered species. Additionally, other uses of land
such as for subsurface mining sites (e.g., gas and oil wells)
inhibit management of forest land for timber production; this
may also be true on other public and private forest lands.
For state and county timberland, the authors of the Minnesota
GEIS assumed 95% availability from state land and 95% from

county lands (Jaako P&6yry Consulting, Inc., 1992).

F AfE . Pri Timberland Tim Prod .

In Michigan, Minnesota, and Wisconsin, fifty-two percent
of the timberland acreage is nonindustrial private forest
(NIPF) which includes private individual, nonforest products
corporate, and farmer ownership (Table 1). Because this is a
substantial portion of all timberland, the use of this land
in terms of timber production is important to the timber

industry and policy planners in the Lake States. Various
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factors have been shown to relate to NIPF land availability

for timber production and their tested correlations (Table
3).

Kingsley (1993) and Carpenter (1985) maintain that
eventually almost all private land becomes available for
timber harvest, citing reasons such as the high turnover of
land ownership and the constant flux of harvesting
intentions, as well as the lack of evidence that other
reasons for land ownership preclude harvesting. However,
this view that almost all private land becomes available has
not been supported by other studies.

Several studies of NIPFs suggest there are multiple
reasons for ownership of private timberland which may
interfere with timber harvesting. Wildlife-related
recreation (e.g., observation, hunting, and fishing), other
recreation, permanent residence, farming and ranching,
building second homes, satisfaction, investment, forest
preservation, use of wood products for owners' needs, and
mining were all specific reasons for timberland ownership
other than timber growing (Yoho et al., 1957; Quinney, 1962;
Stoddard, 1942; Karteris and Koelling, 1981; Ellefson et al.,
1982; and Carpenter and Hansen, 1985). However, one must
make the distinction between owners who do not harvest and
land that is never harvested.

Though other purposes of ownership do not necessarily
mean harvesting cannot take place, some studies indicate that

some of those land uses do eliminate the possibility of
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Table 3. Factors affecting NIPF land available for timber production.
Factors Correlation with Citation
Timber Harvesting®
other uses of timberland (e.qg., No effect Kingsley (1993)
wildlife-related recreation, Negative/Positive Larsen and Gansner
other recreation, permanent (1972); Birch and
residence, farming and Powell (1978); Kingsley
ranching, second home, and Birch (1980);
satisfaction, investment, Carpenter and Hansen
forest preservation, use of (1985); and Carpenter
wood for owners’ needs, and et al. (1986)
mining)
Foxest characteristics:
Parcel size No effect Studies cited in Alig
et al. (1990); Dennis
(1990)
Positive Schallau (1965);

Plantinga et al.
(1989); Harper et al.
(1990); studies cited
in Alig et al. (1990);
Kingsley (1993); and
Nelson (1993)

Per-acre volume Positive Dennis (1989 and 1990)
Absentee ownership Negative Quinney (1962);
Schallau (1965)
Ownexship turnover No effect Dennis (1989)
Ambiguous Schallau (1965)
Positive Kingsley (1993)
Forest management Positive Quinney (1962); studies

cited in Alig et al.
(1990) ; O'Hara and Reed
(1991); McCurdy (1992

and 1993)
Owner socio-demograpics:

Income Negative Dennis (1989); studies
cited in Alig et al.
(1990)

Education Negative Dennis (1989)

Positive Studies cited in Alig

et al. (1990)

Professional (i.e., not Positive Dennis (1989)

retired)

2 positive correlations imply that increasing the factor increases likelihood of
harvesting; negative correlations imply the opposite.
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timber harvesting (See, for example, Larsen and Gansner,

1972; Birch and Powell, 1978, and Kingsley and Birch, 1980).
Carpenter and Hansen (1985) found that 26% of the
nonharvesting NIPF owners surveyed in Michigan did not
harvest from their land to avoid damaging wildlife recreation
and the aesthetics of the scenery or due to opposition to
harvesting, distrust of loggers, and fire hazard. These
nonharvesting owners owned 15% of Michigan's private
timberland or 1,305,000 acres.

The authors of the Minnesota GEIS assumed 91% timberland
availability from small (i.e., less than or equal to 5,000
acres) NIPF timberlands using data from The Private Forest
Landowners of Minnesota--1982 (Carpenter et al., 1986). That
study, which included owners of 5,000 acres or less, found
that the owners of 17% (918,358 acres) of the timberland
never plan to harvest timber. Furthermore, owners of 29%
(266,324 acres) of this "never to be harvested" land cited
reasons such as "ruin scenery, opposed to logging, saving for
retirement, and legacy for heirs". These reasons potentially
preclude any future harvesting from this 4% of total NIPF
timberland, because they are not reasons which will be
changed by assistance programs or better education.

Other reasons cited by the "never going to harvest"
owners (owning 71% of the non-harvested acreage) included:
biological factors (e.g., immature timber, poor quality, and
low volume), market factors (e.g., no market and low prices),

destroy hunting, need more information, and holding too
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small. Many of these reasons may change over time or with

assistance programs. Here, a distinction is made between
land becoming available for timber harvest and harvesting
intentions of one owner. Many owners may not intend to
harvest; however, data is lacking as to how good of a
predictor those intentions are over time (Turner et al., 1977
and Carpenter et al., 1986).

An additional potential interference with timber
availability from private lands is the problem of forest
fragmentation resulting from subdivisions of previously
large, single-owner expanses of timberland. The issue of
forest fragmentation is becoming increasingly salient with
the continual increase of urban sprawl and parcelization of
forested areas. Plantinga et al. (1989) noted population
shifts from urban to rural areas in the Lake States over the
past two decades, which has caused a "shift in timberland
holdings from farmers to miscellaneous private owners" (p.
5). This de-emphasizing of agricultural uses has brought
about "an increase in the demand for small parcels of land"
(p. 5). In the opinion of the authors of the Northern Forest
Lands Study (Harper et al., 1990), "every piece of
unprotected lakeshore, river frontage and land adjacent to
mountain areas will be subdivided, bought and built upon."
County-level case studies in the study indicated that
approximately 50% of the subdivisions were built on
commercial timberland. This pattern could repeat itself in

the Lake States.
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Schallau (1965) conducted a study on fragmentation of

privately owned forest properties in the northern 31 counties
of Lower Michigan. He determined that between 1946 and 1962
there was a decrease in the average tract size of forest
ownership especially in the more heavily forested counties.
More than half of this reduction in forest tract size
resulted from the subdivision of large ownerships. He
further asserted that forest fragmentation may be a
contributing factor in the restriction of the economic supply
of timber. This assertion is supported by Kingsley (1993),
who says "It's true that many tracts of NIPF land are too
small for active management and harvesting" (p. 12) and
Nelson (1993), who conducted a survey of hunt clubs in
Michigan. In this survey, landowners were asked whether they
had harvested timber from their land between 1982 and 1991.
The survey resulted in 295 nonharvesting responses with a
mean ownership size of 94 acres compared to 226 one or more
harvesting responses with a mean size of 169 acres.

A large amount of land is needed for successful timber
production, which often makes timber production economically
infeasible for small NIPF owners when they try to sell their
timber (Plantinga et al., 1989). There is an opportunity
cost implied in the utilization of land for timber
production, which, in the case of smaller tracts of land, has
a comparatively lower value than other land uses. The above
findings are not fully supported by Dennis (1990), who found

a positive, but insignificant at the 10% level, correlation
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between harvest probability and the natural logarithm of the

size of the forest ownership.

Certain landowner and forest characteristics have also
been shown to affect timber harvesting from NIPF timberlands.
Dennis (1989 and 1990) conducted a study on the influence of
forest owner demographic trends and forest characteristics on
harvest behavior. Of the demographics such as income, age,
education, occupation, ownership tenure, early life
environment, and state residency; only income, education, and
occupation showed any statistical significance. Both income
and years of formal education had negative correlations,
whereas being a professional versus retired showed a positive
correlation with the harvest decision. He also found that
per-acre volume and timber harvesting were positively
correlated.

Two other ownership characteristics with ambiguous
effects on timber availability are absentee ownership and
forest land turnover (i.e., ownership tenure). According to
Schallau (1965), between 1946 and 1962 there was an increase
in acreage of absentee ownership by 45% in Northern Lower
Michigan. He proposed that nonresident owners are less
likely to be dependent on their timber as a source of income
and are, therefore, less likely to harvest. Quinney (1962)
was able to support this conjecture by his study in
Michigan's Upper Peninsula. He found that resident

landowners were more likely to harvest than absentee owners.
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Ownership tenure, on the other hand, has not been shown

to affect timber harvest exclusively in one direction.
Turnover of land ownership can be quite dynamic. For
instance, Schallau (1965) noted that 45% of the privately
owned forest land in Northern Lower Michigan had two
identified owners in a sixteen year period. However, as
mentioned earlier, Dennis (1989) found ownership tenure to be
insignificantly correlated with harvest behavior.

Conversely, Kingsley (1993) believes turnover actually
improves the availability of timber from NIPFs by freeing
previously unharvested land. However, similar reasoning
could be used in the opposite direction; for instance, larger
tracts of land which may have been managed for timber
production could be partitioned off to some owners who are
more interested in other values of the timberland.

Despite the debated effect of ownership tenure on timber
harvest behavior, tenure has been hypothesized to be a
variable affecting forest management decisions (Schallau,
1965 and Carpenter and Hansen, 1985). Because the return on
forest management makes it a long-term investment, expected
short-term ownership intentions would most likely not entail
many forest management practices. Forest management, in
turn, is believed to be related to the frequency of timber
harvest from NIPFs. According to McCurdy (1993), "Owners
most frequently practicing forestry on their woodlands had
the following characteristics: sold timber from their

woodlands, used timber for home use, considered long-term
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growth of timber to be a business enterprise, and

participated in cost-sharing programs" (p. 16). O'Hara and
Reed (1991), cited in the Minnesota GEIS (1992), also found
that past users of forestry advice were more likely to
harvest timber than those who had never used forestry advice.

Alig et al. (1990) reviewed research pertaining to
forest management and found several variables to be
significantly correlated with forest management and timber
harvest likelihood. Timber prices, cost share programs, tax
incentives, technical assistance, and owner income were all
found in several of the reviewed articles to be significantly
positively correlated with tree plantings and intermediate
treatment forest management practices. Reforestation costs
were significantly negatively correlated with tree plantings.
The studies Alig et al. (1990) reviewed also found that some
of the same variables positively correlated with forest
management also affected timber harvesting decisions, such as
timber prices, cost share programs, and technical assistance.
These findings support the hypothesis that forest management
itself may be positively correlated with timber harvesting.

Most of the above articles refer to smaller NIPF
holdings. Larger NIPF holdings and forest industry
timberland holdings are often assumed to be much more
available. The Minnesota GEIS (1992), for instance, assumes
a 98% availability from forest industry timberlands. 1In a
study of private forested tracts of 100 or more acres

conducted in Southern Illinois, 68% of the owners sold timber
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from their land representing 82% of the forested acres. Of

all the study owners, 77% reported an intention to sell
timber in the future. Those owners who did not harvest from
their land generally cited reasons such as recreation,
wildlife, and aesthetics as major uses for their timberland.
These have become the major woodland uses for a larger number
of owners since 1977 (McCurdy, 1992 and 1993).

In summary, both private and public owners of timberland
in the Lake States and elsewhere are experiencing pressures
to divert their timberlands to other uses (see Tables 2 and
3). Some disagreement exists among researchers regarding
which factors and to what extent they are inhibiting the use
of timberland for timber production. However, despite this
confusion over the causal factors, studies of forest lands
across the United States do show trends of decreasing
timberlands as well as shifts in ownership. These possible
land use reallocations, ownership changes, and related
factors point to potential changes in timber markets as a
whole. As a result, these possible effects need to be
quantified to provide timber supply analyses with realistic

parameters on which to base the models (Alig et al., 1994).



CHAPTER 3

Changes in the availability of timberlands for harvest
and associated factors potentially affecting the availability
and unavailability of public and private timberland for
timber production were presented in Chapter 2. No estimates
of lands available for timber harvest are consistently
available across all owner groups. Therefore, to determine
the current estimates and future predictions of acreage
available for harvest (objectives 1 and 3) and which factors
are perceived to have the greatest effect on timber
availability and unavailability in the Lake States (objective
2) requires the use of survey procedures and statistical
analysis. This chapter describes the survey list frame,
survey methods, and questionnaire development, followed by a

description of the techniques for data analysis.

Survey List Frame

Given the limitations of the present sources of land
allocation information in terms of timberland availability
for harvest, it was determined that the best source of
information would be a survey of the public and private
forest land managers. These are the people who have been and
will continue to be responsible for timberland management;
they are the experts. For this study, an expert is defined

as an individual who is responsible for or with significant
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influence over land management of a specific area. In total,

498 experts were selected for this study.

Individuals from the following public land
administrative agencies were chosen for the survey: the
United State Department of Agriculture Forest Service (USDA-
Forest Service), responsible for the management of the seven
national forests located within the Lake States (Table 4);
the Michigan, Minnesota, and Wisconsin Departments of Natural
Resources (MDNR, MNDNR, and WDNR), responsible for the
management of the state-administered forest lands (Table 5);
and the county land management agencies within the three
states (Table 6). These public management agencies are
responsible for the majority of the public forest lands in
the Lake States.

The experts from the public agencies were identified
with the help of Dr. Larry A. Leefers, Michigan State
University (MSU), and Dr. J. Michael Vasievich, USDA-Forest
Service North Central Forest Experiment Station. The experts
selected from the seven national forests consisted of the
"management team" members and the forest planners for a total
of 80 individuals. The experts within the MDNR consisted of
the regional, district, and area foresters, the forest
planners, and the regional, district, and area wildlife
biologists for a total of 76 individuals. Within the MNDNR,
the experts consisted of the regional and area foresters,
forest planners, and regional wildlife biologists. The group

of experts identified for the MNDNR consisted of 29
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Table 4. List of national forests in the Lake States by state.

Michigan Minnesota Wisconsin

Hiawatha Chippewa Chequamegon

Huron-Manistee Superior Nicolet

Ottawa

Table 5. List of state forests and other state administered lands
by state.

Michigan Minnesota Wisconsin

AuSable State Forest (SF)
Copper Country SF
Escanaba River SF

Lake Superior SF
Mackinaw SF

Pere Marquette SF
Wildlife areas scattered

throughout state

Bemidji Region
Grand Rapids Region
Brainerd Region
Rochester Region
Metro Region
Wildlife areas
scattered

throughout state

Black River SF

Brule River SF

Flambeau River SF

Governor Knowles SF

Northern Highland-
American Legion SF

Other state lands
within six districts

Table 6. List of counties owning forest land by state.

Michigan Minnesota Wisconsin

Gogebic | Aikin Koochiching Ashland Iron Polk
Becker Lake Barron Jackson Price
Beltrami Lake of the Bayfield Juneau Rusk
Carlton Woods Burnett Langlade Sawyer
Cass Pine Chippewa Lincoln Taylor
Clearwater St. Louis Clark Marathon Vilas
Cook Douglas Marinette Washburn
Crow Wing Eau Claire Norman Wood
Hubbard Florence Oconto
Itasca Forest Oneida
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individuals. This small population of experts is attributed

to the present reorganization taking place within the MNDNR
Division of Forestry in which 18 area and 69 field offices
are being collapsed into 30 area offices (Olson, 1994). The
WDNR experts included district, area, and state forest
foresters, a total of 45 individuals. For the county forest
lands, the county land commissioner/administrator was
surveyed for every county with significant forest land
ownership. The number of county land managers totaled 1, 15,
and 28 for Michigan, Minnesota, and Wisconsin, respectively.

For private forest lands, experts were selected with the
help of Dr. Larry A. Leefers and Dr. Karen Potter-Witter,
MSU; Dr. J. Michael Vasievich; Dr. Jeff Martin, University of
Wisconsin-Madison; Robin Bertsch, Michigan DNR; Tom Kroll,
Minnesota DNR; and Tim O'Hara, Director of Forest Policy for
Minnesota Forest Industries. These experts included service
foresters from the three states' DNRs, full-time forest
consultants, and procurement foresters from the largest fee
land and non-fee land owners in the Lake States. For
Michigan, Minnesota, and Wisconsin, this judgment sample of
experts consisted of 48, 73, and 102 individuals,

respectively.

Survey Methods

"A survey is the scientific study of people--their
personal characteristics and aspects of their knowledge,

attitudes, and behavior" (Backstrom and Hursh-César, 1981, p.
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1) . According to Lansing and Morgan (1971), survey research

is a scientific tool that is "able to produce quantified,
reproducible information that can be used to test hypotheses
or to provide unbiased measurement of quantities or
relationships" (p. 1). Several survey means exist, such as
personal interviews, telephone interviews, and mail
questionnaires; all of which are suitable for different
situations.

For the purpose of this study, the mail questionnaire
was the most appropriate means of data collection. There
were several advantages in the use of mail surveys. First,
mail surveys have the advantage of being the cheapest of
survey methods when large numbers of respondents must be
contacted. The cost of contacting almost 500 experts from
Michigan, Minnesota, and Wisconsin had to be considered. The
varying locations of desired participants made personal
interviews and telephone interviews extremely costly. The
second advantage is the avoidance of interviewer mediation
which could bias the respondents' opinions. Mail surveys are
a form of self-administered questionnaire which offer the
inherent property of no interviewer bias. And finally, mail
surveys are most efficient for questionnaires of technical
content. The types of questions asked in this study required
some thought which the pressure of other survey techniques
such as telephone interviews would not allow (Backstrom and

Hursh-César, 1981).
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Mail questionnaires also have a number of disadvantages.

First, they have low response rates which can lead to the
problem of nonrespondent bias. Second, because mail
questionnaires are self-administered, there is no respondent
control which may result in lower quality data as compared to
other survey modes. Third, junk mail is becoming
increasingly problematic in today's society and surveys are a
part of the problem. Fourth, mail surveys have slow return
rates. And finally, mail surveys require literate
respondents (Backstrom and Hursh-César, 1981).

To remove the problem of sample bias, researchers strive
for random samples of survey participants; however, for this
study, specific individuals were needed for their expertise.
Because human judgment was used to define and select the
experts for both the public and private participants, the
respondent data falls under the classification of
nonprobability sampling (Backstrom and Hursh-César, 1981).
There are several categories of nonprobability sampling such
as judgment, quota, and convenience samples; all of which are
selected in a nonrandom fashion. The public and private land
management experts for this study were selected using a
judgment sample.

The use of expert opinion, or intuitive judgment, for
decision-making and modeling has much precedence in the
social and biological sciences. In forestry for instance,
experts have been surveyed for their opinions regarding

future wood products production (Rule and O'Laughlin, 1989),
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for their knowledge of forest protection for modeling

purposes (Cleaves et al., 1985), for identification of
biophysical risks involved in forest investment (Catlin,
1992), and for their opinions on elk habitat quality
(Schuster et al., 1985).

For this study the use of expert opinion has two major
advantages. First, expert opinion is the only way to obtain
the desired information because other sources are either
lacking or inconsistent. Second, data can be aggregated into
the specific areas of interest. The use of expert opinion
also has two major weaknesses. First, cognitive biases are
often a problem of expert opinion based information. Second,
the only method of verification is that of comparing the
actual future results with the data obtained from the experts
questioned.

In defining the experts as those individuals responsible
for or with significant influence over the management of a
specific area, we are increasing the probability of surveying
experienced, influential people with respect to the past,
present, and future use of the forest land. This definition
does not include all persons knowledgeable about public land
management, but many who have a conscious influence over the
policy directly affecting the forest lands and first-hand
knowledge of these lands are included.

In addition to leaving out some potential experts,
judgment samples often have the problem of human bias

influencing the sample drawn (Backstrom and Hursh-César,
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1981). Lansing and Morgan (1971) counter this problem

showing that "Bias in a selection procedure does not
necessarily lead to bias in the estimation of a relationship"
(p. 60). Due to this nonprobability of participant
selection, according to Backstrom and Hursh-César (1981), the
lack of mathematical theory regarding nonrandom samples makes
statistic analysis based on mathematical models invalid for
population generalization. 1In a final defense of judgment
samples, in studies such as this it would not be appropriate
to rely on chance for selecting public and private managers
with first-hand knowledge of and experience with land
management issues (Backstrom and Hursh-César, 1981 and

Lansing and Morgan, 1971).

Survey Instrument Design

The survey was intended to elicit the forest land
manager's expert opinion regarding the potential future
change of timberland availability for timber production. For
the purposes of this study the land base is assumed to be
constant. In so doing, ownership area fluctuations are not
evaluated but rather the allocations of and factors affecting
a fixed area of land are evaluated. Different surveys by
state and ownership were developed to capture the differing
management goals and terminology of the owner groups.

The public land management experts were asked five major
categories of questions related to: 1) how they expect

current allocations of lands available and unavailable for
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harvest to change by the year 2020, 2) what factors will be

the major contributors to the predicted future changes, 3)
which forest types will be most affected by the perceived
changes, 4) trends in silvicultural and general forest
management practices, and 5) past work experience. In
addition to these five categories of questions, the private
land management experts were asked to predict future land
allocations on public lands within their state. Detailed
descriptions of each category of questions follow.

Before the land allocation questions; state, county, and
private forest managers were asked to identify on a map of
their state the counties containing lands they managed and to
provide the total acreage of lands they managed. The
location information was needed to allow regional sorting of
responses. As previously mentioned, the ultimate goal was to
provide regional summaries of the data by state according to
the survey unit maps provided earlier in Figure 1; therefore,
the questionnaires had to provide location information in
order to determine the appropriate survey unit in which to
place the response. The total managed acreage was needed to
provide a weight for the percent allocations provided later
in the questionnaire.

Given that the objectives of this study involved
timberland available and not available for timber harvest,
the questionnaires included in-depth definitions of three
broad categories of forest land: available for harvest, not

available for harvest, and other lands. The terminology used
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to define these categories differed between the national

forest surveys and all the other surveys (see questionnaires

in Appendix A). The reason for this difference is because
national forest lands are more clearly and consistently
defined when compared to other owner groups. However, the
basic premise of each definition is the following:

(i) "Available for harvest" are lands actively managed for
timber production and are now available or will be
available for harvesting in the future due to forest
product demands;

(ii) "Not available for harvest" are lands withdrawn from
timber harvest by law, policy, or owners' objectives;
and

(iii) "Other lands" are lands tentatively suitable for timber
production but are not currently needed or used for
timber harvesting but could become available or
unavailable in the future.

Using these category definitions, the acreage of land managed

by the various organizations was allocated on a percentage

basis among the three categories by respondents.

The first questions pertaining to these definitions took
the form of a table similar to Table 7. The actual tables
used in the surveys to all participants are contained in the
questionnaires in Appendix A. From Table 7 it can be seen
that the respondents were asked to assess the current
situation of their land allocations among the three

categories by percent. They were then asked to estimate what
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they expected these percent allocation to be in the year

2020. In the last column they were asked to give a range
they believed could be expected for their 2020 allocations.
According to Cleaves (1994), uncertainty is a part of
all expert judgment, and the assessment of the uncertainty
provides valuable information in the decision making process.
Therefore an attempt was made here to provide a quantitative
assessment of the uncertainty of the land managers'
predictions of future land allocations. A comparison of the
reported ranges encompassing the "most likely" predictions
provides a simple method for evaluating the respondents'

levels of uncertainties in their predictions.

Table 7. Example table from questionnaire.
CURRENT MOST LIKELY Smallest to

allocation allocation largest RANGE of

Forest Land Category (percent) in 2020 possible
(percent) allocations in
2020 (percent)
Available for Harvest to
Not Available for Harvest to
Other Lands to
100 100

The results from the completion of the above table were
quantifications of available and unavailable lands for
harvest in percentage and acreage form by owner group and FIA
survey unit.

The national forest survey differed slightly with
respect to this question. Though the table was structured

slightly differently (see Appendix A), the most important
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difference was that the "current allocation" column was the

"$ allocation in plan" column in the national forest
questionnaires. This was because each national forest's
management plan contains a timber suitability land
classification summary that was used to get a percentage
breakdown of each national forest's acreage among the three
defined categories. Thus, current allocation percentages did
not have to be estimated by the respondents, and all
participants within a specific national forest were given the
same percent allocations on which to base their estimated
2020 allocations. As with the other public and private
respondents, the national forest participants were asked for
their estimate of the most likely percent allocations of land
among the three categories and a probable range within which
their allocations would fall.

The next question also pertaining to the previously
defined three categories of land was an open-ended question
involving factors perceived to have an effect on the
availability of timberland for timber production. The
respondents were asked for the three factors they believed to
be most important in affecting lands available for timber
harvest in the year 2020. Results from a question such as
this identify the factors perceived as the most important
factors involved in the addition or removal of timberland
fr om timber productivity. Though these are perceptions of

what will affect future timberland use, they are the opinions
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of people who are closely associated with the management of

the resource and its uses.

The third set of questions dealt with the possible
changes in the distribution of forest cover types on lands
not available for timber production. The aggregate forest
types included: aspen-birch, jack pine, red-white pine,
upland spruce/fir, oak-hickory, maple-beech-birch, lowland
hardwoods, lowland conifers, and nonstocked. The respondents
were presented with a table consisting of the above cover
types. They then were asked to indicate whether they
believed the cover type on the lands not available for
harvest would increase a lot, increase a little, stay the
same, decrease a little, or decrease a lot. These
perceptions will help to determine what cover types are
important on lands being used for purposes other than timber
production. Within the LASTISA model framework, these
perceptions will also assist in making future projections of
available timberland by forest type.

The fourth set of questions pertained to trends in the
use of specific silvicultural practices affecting the
management of forests and trends in management practices in
general as related to long-term timber supply and demand.
Both of these were open-ended questions designed to allow the
respondents to qualify or expand on the information they
supplied in the previous parts of the questionnaire. The

answers to these questions are also intended to assist in
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developing appropriate management strategies for the LASTISA

model.

The last set of questions for the public surveys was
related to the individual's work experience. All respondents
were asked for the title of their current position, the
number of years they had been at that location, and the
number years of experience in land management they have had.
These questions provided an idea of the knowledge base of the
survey participants.

An additional section on the private manager surveys
concerned the private managers' estimates of the future
availability of public timberland for timber production.
Their perceptions of public land management may directly or
indirectly affect management of private lands. This section
consisted of a table presenting the current percent of
timberland available for harvest on the national, state, and
county forests for that private manager's state. The private
manager was asked to complete a column of the percent of
lands available for harvest in the year 2020 for the
national, state, and county forests. Though those
individuals may not have firsthand knowledge of specific
management policies for public timberlands, they had opinions
on what they see is taking place.

The surveys were developed and sent out in stages. The
Forest Service was first, followed by the states' DNRs, the
county owner groups, and finishing with the private forest

land managers. During the development of the Forest Service
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and subsequent questionnaires several revisions were made to

improve the understanding of the questions. For instance,
the services of the Institute for Public Policy and Social
Science Research (IPPSRR), a survey consulting service at
Michigan State University, were used for input into the
overall layout and question format of the questionnaires. As
another example, an initial consideration was whether or not
to provide lists of factors affecting timberland
availability. The decision was to use an open-ended question
in which the respondents would provide the factors they felt
were most important. The intent of this format was not to
influence the respondents with predetermined factors. Other
question revisions are discussed later in the chapter.
Additionally, input from reviewers from each of the
surveyed organizations was obtained. The input of the
reviewers served two major functions. One of the functions
was to try to improve the applicability of the questionnaire
to each specific owner group. The other important function
of the reviewers input was an attempt to insure construct
validity of the study through fulfilling the objective of
consistency. This consistency is a direct result of having
increased applicability of the questionnaires. The reviewers
consisted of: Don Krejcarek from the Huron-Manistee National
Forests; Mike Mang, Joe Jarecki, Bob Doepker, Bill Rockwell,
and Dale Rabe from two divisions within the MDNR; John Olson
from the MNDNR; Bob DeVillez, a service forester from the

MDNR; Gerald Grossman, a Michigan consulting forester; and
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Tim O'Hara, Director of Forest Policy for Minnesota Forest

Industries.

After the return of the Forest Service responses, the
land allocations table was revised and the cover type
question was reworded to improve understanding. For the
private land manager surveys, a final change was made on the
cover type table. Appendix A contains copies of all federal,
state, county, industry, and NIPF surveys for comparison
along with letters of endorsement where applicable. 1In
addition to these changes, small alterations were made in the
terminology used in the land category definitions to improve
understanding, as previously described.

Accompanying each questionnaire was a cover letter which
explained the relevance and the goals of the questionnaire,
contained a brief overview of the survey questions, and
provided contact names and numbers if any Questions arose.
Several techniques were used to increase the response rate
from each of the participant groups. First, where possible,
a letter of endorsement from the administrator of the
organization was included. Letters of endorsement included
Mike Vasievich from the USDA-Forest Service North Central
Forest Experiment Station, Gerald Theide and George Burgoyne
from the Michigan DNR Forest Management and Wildlife
Divisions, Gerald Rose from the Minnesota DNR Division of
Forestry, and Charles Higgs and Tom Hauge from the Wisconsin
DNR Bureau of Forestry. Second, postcard reminders were

mailed on the due date of the survey. For the Forest
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Service, electronic mail was used as the reminder. Third, a

second mailing of the entire survey package, including cover
letter and endorsement letter, was sent ten days after the
postcard reminder. Finally, self-addressed, stamped
envelopes were included in the survey package for easy
return.

Despite these efforts nonresponse still occurred. Three
methods exist for determining the severity of nonresponse
bias. First, after summarizing the data of the different
groups of the list frame, a sample of nonrespondents can be
contacted by phone and asked a few distinguishing questions
to determine if their responses would have been different
from those of the survey respondents. Second, a descriptive
characteristic such as job title can be compared between the
respondents and nonrespondents to determine any differences.
Finally, responses and descriptive characteristics can be
compared between respondents who responded within the
deadline and those who responded late to determine any
differences. With this method, it is assumed that
nonrespondents are more similar to the late respondents than
the timely respondents.

For this study, a combination of the first two methods
is used to determine the extent of nonresponse bias.
Nonrespondents were selected at random from each of the
differing owner groups surveyed; a total of 18 people. These
individuals were contacted by phone and asked three

Questions. First, they were asked for the number of years of



42
land management experience they had. Second, they were asked

for their prediction of the percent of the lands they managed
that would be available for harvest in the year 2020. Third,
they were asked for the reason for their nonresponse. The
first two Qquestions were intended to determine any difference
between the respondents and nonrespondents. The third
question was to get a general idea behind the reasons for the

nonresponses.

Data Analysis

The data obtained from this survey is described as
nonprobabilistic in nature due to the selection methods of
the participants. Given the definition of "expert" used in
this study, the list frame of public and private land
managers selected in this study make up a judgment sample of
experts. As a result of this nonprobabilistic selection of
participants, the data analysis consisted entirely of
descriptive statistical procedures in order to provide
meaningful summaries of the collected data.

Because of the interval nature of the percentage data
collected from this survey, the arithmetic average, minimum,
maximum, and standard deviation provide quantitative
summaries of the data. The first category of questions
relating to land allocations resulted in current percentage
estimates and future "most likely" percentage projections of
land available for harvest, not available for harvest, and

other lands, a total of six categories.
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The acreage data provided in the national forest plans

for the seven national forests and provided by the
respondents for the other public and industrial forest land
managers were used as a weighting factor for the percentage
allocation responses. This implies that the percents given
by those individuals managing more acreage will carry more
weight when their answers are aggregated with the other
responses. For example, in Minnesota the Superior National
Forest has almost twice the acreage of Chippewa National
Forest, the other national forest in Minnesota. Therefore,
when the responses of the individuals from these two forests
were averaged and then weighted by the total acreage of each
forest to be aggregated together for a statewide estimate,
Superior National Forest had more influence over the
aggregated percent.

Percent averages of the current and future "most likely"
responses were summarized statewide by ownership to provide a
broad comparison of ownership intentions for lands available
for harvest, not available, and other lands. For the
national forests, the current percent allocations were
provided by the national forest management plans and just had
to be weighted by the total acreage of each national forest
in the state in question. The future "most likely" percents
given by the respondents were averaged for each national
forest and then weighted by the total national forest acreage

to arrive at aggregated percents for the entire state.
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For the state DNRs, several administrative levels of

forest and wildlife land managers (e.g., regional foresters
and wildlife biologists, district foresters and wildlife
biologists, and area foresters and wildlife biologists) were
surveyed to achieve a broad scope of perceptions. Therefore,
responses were grouped by administrative level and division,
and weighted averages were obtained for each group. To
arrive at a single percent for each of the six categories,
the weighted averages for each group were then weighted by
the number of respondents in each group and combined. Using
this method, data were summarized into a single percent for
each of the six categories by state. County, industrial, and
NIPF land manager responses did not consist of varying
administrative levels or divisions; therefore, weighted
average percents were obtained for the six categories in one
step.

National, state, county, industrial, and NIPF data were
also summarized by state, ownership, and FIA survey units
(see Figure 1) using similar methods to those described
above. Summaries by FIA survey unit allowed closer
inspection of intrastate differences between survey units and
owner groups. Within the Lake States, large variations exist
in terms of forest land density due to urbanization and
ecological land types. These differences may affect the
availability of lands for timber production.

The percent allocation responses from NIPF managers were

summarized in a similar manner. However, the acreage used



45
for the weighted averages were from the updated Eastwide FIA

database for the areas containing managed NIPF lands as
indicated by the respondent's map in the questionnaire. It
was necessary to use FIA data instead of the acres of managed
NIPF lands provided by the respondents, because the managed
acreage for which they are responsible only reflects a
portion of the private lands in the respondents' areas. The
land allocation questions for the private managers asked them
to consider all NIPF lands in their area; therefore, the
total NIPF land in their indicated area had to be used as the
weight.

Because some NIPF respondents indicated that their
managed areas spanned more than one FIA survey unit, the
applicable FIA data acreage was divided into the differing
FIA survey units and the respondent's data were applied to
each separate FIA survey unit. As a result, the number of
respondents when summed across survey units was more than the
total number of NIPF responses.

In addition to the weighted averages, minimum and
maximum percents for the six categories were calculated as
one measure of the dispersion of the averages. The standard
deviations were also calculated to give another measure of
dispersion of the estimates. Finally, for comparative
purposes unweighted statistics were calculated.

The smallest and largest probable allocations
encompassing the "most likely" allocation for the three land

categories were used to provide the respondents levels of
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uncertainty in their "most likely" estimates. A weighted

average of the smallest and largest probable percents was
obtained in the same manner as the "most likely" weighted
averages described above. Larger ranges (e.g., 30% or
higher) between the smallest and largest probable percents
were interpreted as a lesser degree of certainty in the
respondents' "most likely" projections.

Some respondents did not complete the smallest and
largest probable percent column but did provide the current
and future "most likely" percents. For the data summaries
containing those responses, separate calculations were made
for the weighted averages using only the acreage of the
respondents who supplied the smallest and largest probable
data. As a result, two differing numbers of respondent were
recorded--one for the respondents who provided the current
and "most likely" percents and one for those who also
responded with the smallest and largest probable percents.
Due to this method of using partial responses inconsistencies
in the survey unit data aggregations did occur. For example,
for several of the land categories the "most likely"
predictions did not fall within the smallest to largest
probable ranges. These data inconsistencies were most likely
because the incomplete responses are outliers when compared
to the other responses. That is, the higher "most likely"
prediction pulled the weighted average up but the lack of

smallest and largest probable data encompassing that larger
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"most likely" prediction resulted in a lower range that does
not include the higher weighted average.

The factors resulting from the second category of
questions were nominal data. Because these questions were
open-ended, the responses were categorized and tallied using
the judgment of the researcher. These data were summarized
in a frequency table.

The third category of questions regarding cover types on
lands not available for harvest is ordinal data. These data
were summarized by state, ownership, and FIA survey unit into
frequency tables. Future cover type trends on lands not
available for harvest were examined by ownership and FIA
survey units.

The fourth category of questions regarding trends in
management practices is qualitative and open-ended. For the
purposes of this thesis these qualitative responses were
summarized in general to capture major points made by the
respondents.

The category of questions regarding work experience was
summarized in tabular form by state and ownership. Average
years of land management experience and average number of
years at the same location gave a general idea of the
knowledge base of the respondents.

The additional questions asked of the private
organizations about timberland available for harvest in the
year 2020 on public lands allowed comparisons of public and

private perceptions. The mean and standard deviations of the
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private land managers' predictions of national, state, and

county, if applicable, forest lands were determined to allow
comparison to the statewide weighted averages of the public
land managers' predictions of their lands.

The data obtained from the nonrespondents were
summarized and compared with the average land management
experience and weighted average "most likely" available for

harvest predictions obtained from the respondents.



CHAPTER 4

RESULTS and DISCUSSION

Using the analysis techniques described in Chapter 3,
the following is a presentation and discussion of the survey
results. First, the respondents are described, followed by a
presentation and discussion of the results divided into five
sections: 1land allocations, factors affecting land
allocations, cover types on lands not available for harvest,
management trends, private managers' perceptions of public
land allocations. A discussion of the results is contained
within each section.

The usable response rates were the following: 66% from
the national forest managers; 78%, 69%, and 58% from the
Michigan, Minnesota, and Wisconsin DNRs, respectively; 100%,
67% and 79% from Michigan, Minnesota, and Wisconsin county
forest managers, respectively; and 50%, 50%, and 59% from
Michigan, Minnesota, and Wisconsin private forest managers,
respectively (see Appendix B). The overall response rate was
63%.

Respondents' average number of years at their present
locations ranged from four years for the Wisconsin national
forest respondents to 13 years for the Wisconsin DNR
respondents and Minnesota private forest managers (Table 8).
Michigan's one county forester has 17 years of experience.
Average experience in land management ranged from 15 years

for the Minnesota county forest managers to 22 years for

49
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several categories of respondents. Thus, on average the

level of experience of the respondents is quite high.

Table 8. Respondents' average number of years at present location
and average years of land management experience by owner
group and state.

Average number of years at Average years of land management
present location experience
NF DNR County Private NP DNR County Private
MI 8 11 17 13 21 21 17 22
MN 8 11 10 14 22 22 15 20
WI 4 14 12 11 22 22 16 18
Land Allocations

Statewide Comparisons--The first set of questions addressed
the issue of current and future percentage allocation
estimates of owner groups' lands into three general land
categories--available for harvest, not available for harvest,
and other lands. Figures 2-7 provide a statewide comparison
by owner group of the weighted average estimates of current
and "most likely" proportion of lands available for harvest,
not available for harvest, and other lands. Appendix C
contains the data from which these graphs were created.

Gogebic county is the only county owning any significant
area of forest land in Michigan. Because of this, it is not
possible to report the data and still maintain respondent
confidentiality. Due to too few responses, Michigan and
Minnesota forest industry data are also excluded from the
appendix table to guarantee respondent confidentiality.

For all public owner groups, the weighted average

estimates of the lands currently available for harvest are
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Figure 2. Weighted average estimate of current proportion of all land
available for harvest by state and owner group.
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Figure 3. Weighted average estimate of "most likely" proportion of all
land available for harvest in the year 2020 by state and
owner group.
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Figure 6. Weighted average estimate of current proportion of all other
lands by state and owner group.
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Figure 7. Weighted average estimate of "most likely" proportion of all
other lands in the year 2020 by state and owner group.
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higher than the future predictions of lands available for

harvest. It is also evident for public lands that the
weighted averages of the current not available for harvest
estimates are all lower than the future not available for
harvest predictions. The public weighted averages for the
other lands category do not show any trends.

Within Minnesota, the weighted average percents of
national forest, DNR, county, forest industry, and NIPF lands
available for harvest are currently 40%, 56%, 84%, 81%, and
66%, respectively. This compares to the percents of 64%,
95%, 95%, 98%, and 91%, respectively, cited in the Minnesota
GEIS (1992) as percents of available timberland. 1In the
GEIS, the Boundary Waters Canoe Area (BWCA), a wilderness
area in the Superior National Forest where timber harvesting
is not permitted, was excluded. The inclusion of the BWCA in
this study explains the lower percent of lands available for
harvest on Minnesota national forest land compared with the
GEIS estimates. However, the levels of availability are
significantly lower in this study for all the owner groups
examined. When "most likely" future allocations are
considered, which is appropriate since the GEIS used their
percents for future projections, the differences are even
greater.

The definite downward trend in public land availability
for harvesting is somewhat mitigated by the statewide private
weighted average data. By the year 2020, Michigan and

Wisconsin NIPF lands are predicted to decrease in harvest
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availability according to NIPF land managers; whereas

Minnesota NIPF lands available for harvest are not predicted
to change. Lands not available for harvest are predicted to
increase in both Michigan and Wisconsin but decrease in
Minnesota. The other lands category is predicted to increase
in Minnesota and Wisconsin but decrease in Michigan on NIPF
lands.

Forest industry lands available for harvest are
predicted to increase in all three states. Wisconsin forest
industry land managers also predict a slight increase in the
not available for harvest category, whereas in Michigan and
Minnesota lands not available for harvest are predicted to
decrease. The other lands category is predicted to decrease
in the three states.

From this statewide summary, it appears that the general
trend is a decrease of both public and NIPF private lands
available for harvest, with the exception of Minnesota NIPF
lands, and an increase of lands not available for harvest.
Forest industry lands are expected to increase in harvest

availability.

FIA Survey Unit Comparisons--A more focused view of trends in
land availability requires a breakdown of the statewide data
into the FIA survey units discussed earlier. The data tables
in Appendix D provide an FIA survey unit breakdown by state
and owner group of the current, future "most likely", and

largest and smallest probable weighted average percents of
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the three land categories--available for harvest, not

available for harvest, and other lands. Due to too few
responses, MN-3 county data, all Michigan and Minnesota
forest industry data, and all but WI-2 of Wisconsin forest
industry data were excluded from the appendix data table to
guarantee respondent confidentiality. Some highlights are
presented by state in the following sections; a more detailed

description of an example survey unit is also provided.

Michigan--By FIA survey unit in Michigan, all owner groups
are predicted to experience a decrease in lands available for
timber harvest and an increase in lands not available for
harvest in the year 2020 (see Tables D.1-D.3 in Appendix D).
On national forest lands, the Ottawa National Forest (in FIA
survey unit MI-2) currently has the largest proportion of
land available for harvest at an average of 61% and is tied
with the Hiawatha National Forest (MI-1) for the largest
proportion of land not available harvest at 12%. Ottawa
lands available for harvest are predicted to decrease by a
relative 16% (i.e., the difference between the current and
"most likely" estimates divided by the current estimate) to
the "most likely" average of 51%, with an average smallest to
largest probable range of 19%. The Huron-Manistee National
Forests are predicted to have the largest relative increase
of 286% in lands not available for harvest to an average of
27%. The average smallest to largest probable range around

the "most likely" prediction is 24%. Other lands for all
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Michigan national forests are all expected to decrease with a

reallocation to the not available for harvest lands.

On MDNR lands, MI-2 has the largest proportion of lands
currently available for harvest at a weighted average of 81%.
MI-4 has the largest proportion of lands currently not
available for harvest at a weighted average of 27%. MI-1 is
predicted to have the largest relative decrease in land
availability of 16% to a "most likely" weighted average of
59%. The smallest to largest probable range around the 59%
is 21%. Lands not available for harvest in MI-2 are
predicted to have the largest relative increase of 83% to a
"most likely" weighted average of 22%. The weighted average
smallest to largest probable range is 20%. MDNR other lands
are not predicted to change for all survey units with the
exception of MI-2 where other lands are expected to increase
slightly.

As before there was only one county in Michigan with any
substantial portion of forest land; therefore, data cannot be
reported to maintain respondent confidentiality. There were
not enough Michigan forest industry responses for any FIA
survey unit to report the findings and maintain respondent
confidentiality.

On NIPF lands in Michigan, MI-4 currently has the
largest proportion of its lands available for harvest at a
weighted average of 87%. While MI-3 has the largest
proportion of NIPF lands not available for harvest at a

weighted average of 24%. MI-2 is predicted to decrease the
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most in availability with a 14% relative decrease to a "most

likely" weighted average of 68%. The weighted average
smallest to largest probable range is 22%. The lands not
available in MI-2 are predicted to increase the most by a
relative 110% to the weighted "most likely" average 21%. The
smallest to largest probable range is 22% for MI-2. There is

no increasing or decreasing trend on NIPF other lands.

Minnesota--In Minnesota, unlike in Michigan, there is not a
distinct trend in lands available for harvest (see Tables |
D.4-D.7 in Appendix D). On the other hand, lands not
available for harvest are predicted to increase for all
public owner groups. Of the two national forests in
Minnesota, the Chippewa National Forest (MN-2) currently has
the larger proportion of lands available for harvest at an
average of 73%, while the Superior National Forest (MN-1) has
the larger proportion of lands not available at an average of
43%. The Superior is predicted to experience a small
relative increase of 3% in lands available for harvest to an
average of 31%, whereas the Chippewa is predicted to
experience a relative decrease of 16% in lands available for
harvest to an average of 61%. The average smallest to
largest probable ranges around are 20% and 25%, respectively.
Both national forests are predicted to increase the
proportion of lands not available for harvest--the Chippewa
by the larger relative increase of 53% to a "most likely"

average of 26%. The average smallest to largest range is
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16%. Other lands are predicted to decrease on Superior lands

and increase on Chippewa lands.

The data for the Superior National Forest requires
further comment. The small current availability of land for
harvest and large current unavailability is due, for the most
part, to the inclusion of the BWCA wilderness area which is
not available for timber production. Due to the already
large restriction on lands available for harvest, it is not
surprising that this land category is predicted to increase
slightly, while all other public lands are predicted to
decrease in availability.

All MNDNR lands are predicted to decrease the
proportions of lands available for harvest and increase the
proportions of lands not available for harvest. FIA survey
units MN-1 and MN-4 currently have the largest proportions of
land available for harvest at a weighted average of 66%. MN-
4 has the largest proportion of lands not available for
harvest at a weighted average of 25%. MN-3 is predicted to
have the largest relative decrease of 23% in lands available
for harvest to a "most likely" weighted average of 43%. The
weighted average smallest to largest probable range is 18%.
While MN-2 is predicted to have the largest relative increase
of 107% to a "most likely" 31% in lands not available for
harvest. The range of this "most likely" average is 27%.
MNDNR other lands are predicted to increase in MN-1 and MN-4,

decrease in MN-2 and MN-3.
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The majority of county forest ownership in Minnesota is

located in FIA survey units MN-1, MN-2, and MN-3; however,
due too few respondents from MN-3, data cannot be presented
to guarantee respondent confidentiality. In both MN-1 and
MN-2, county forests are predicted to decrease the allocation
of land available for harvest and increase the allocations of
lands not available for harvest and other lands. MN-1
currently has the larger proportion of land available for
harvest at a weighted average of 89%, while MN-2 has the
larger proportion of land not available for harvest at a
weighted average of 15%. MN-2 is predicted to have the
larger relative decrease of 8% to a "most likely" 74% in
lands available for harvest. The weighted average smallest
to largest probable range is 17% around the "most likely"
average. MN-1 is predicted to have the larger relative
increase of 45% to a "most likely" 16% in lands not available
for harvest. The smallest to largest probable range is 13%.
Minnesota county other lands in MN-1 are currently at 0% and
are not predicted to change. Whereas there is a predicted
increase in MN-2 other lands.

There were not enough Minnesota forest industry
responses for any FIA survey unit to report the findings and
maintain respondent confidentiality.

As opposed to the majority of the public lands,
Minnesota's NIPF lands in MN-3 and MN-4 are expected to
increase in availability, and lands not available for harvest

in MN-3, and MN-4 are expected to decrease. MN-1 NIPF lands
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available for harvest are not expected to change, but lands

not available for harvest are predicted to increase slightly.
MN-2 lands available for harvest are expected to decrease by
a relative 3% to a "most likely" weighted average of 65% with
a smallest to largest probable range of 30%, indicating a
relatively large range of certainty. MN-3 and MN-4 are
predicted to increase the most by a relative weighted average
of 3% in lands available for harvest, with ranges of 32% and
29%--both relatively large ranges of certainty. MN-3 is
predicted to have the largest relative decrease of 13% in
lands not available for harvest to the "most likely" weighted
average of 14%. The smallest to largest probable range is

16%.

Wisconsin--In Wisconsin as in Michigan, all lands are
predicted to experience a decrease in land available for
harvest and an increase in land not available for harvest by
FIA survey unit (see Tables D.8-D.12 in Appendix D). This
includes the forest industry lands in WI-2. On the national
forest lands, the Nicolet National Forest (WI-1) currently
has the larger proportion of land available for harvest of
70%. The Chequamegon National Forest (WI-2) has the larger
proportion of land not available for harvest of 22%. Nicolet
land is predicted to experience the larger relative decrease
in availability and increase in unavailability of 24% and

83%, respectively, to the "most likely" averages of 53% and
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33%, respectively. The smallest to largest probable ranges

are 24% and 25%, respectively.

On WDNR lands, WI-3 has the largest proportion of land
available for harvest at a weighted average of 88%. WI-4 has
the largest proportion of unavailable land at a weighted 36%.
WI-5 land is predicted to experience the largest relative
decrease in availability (21%) and increase in unavailability
(157%) to the weighted averages of 22% and 54%, respectively.
The smallest to largest weighted average probable ranges are
18% and 44% (an extremely broad certainty range),
respectively. There is no trend for other lands.

Wisconsin county lands in WI-2 currently have the
largest proportion of land available for harvest at a
weighted average 89%. WI-3 has the largest proportion of
land not available for harvest a weighted 16%. Land
available for harvest in WI-2 is expected to decrease the
most by a relative 7% to a weighted 83%, with a weighted
average smallest to largest probable range of 19%. Land not
available for harvest is expected to increase the most in
both WI-1 and WI-2 by a relative 38% to the weighted averages
of 18% and 11%, respectively. The weighted smallest to
largest probable ranges are 20% and 13%, respectively. Other
lands are not predicted to change in WI-1 and WI-3 and
increase slightly on WI-2.

For Wisconsin forest industry land, only one survey unit
(WI-2) had enough responses to report the numerical findings.

Within this northwest survey unit, the current weighted
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average allocations of lands available for harvest and not

available for harvest are 99% and 1%, respectively.

Available land is predicted to decrease by a relative 1% to a
weighted 98%, and not available land is predicted to increase
by a relative 100% to a weighted 2%. The ranges are 19% and
14%, respectively. There are no other lands.

On Wisconsin NIPF land, WI-4 and WI-5 currently have the
largest proportion of lands available for harvest at the
weighted averages of 77%. WI-1 has the largest proportion of
land not available for harvest at a weighted 25%. WI-5 is
predicted to experience to largest relative decrease in land
available for harvest (12%) and not available for harvest
(64%) to the weighted averages of 68% and 23%, respectively.

The weighted average ranges are 19% and 13%, respectively.

Detailed Survey Unit Example--For the purposes of the LASTISA
timber supply model, it is important to be able to look at
the data of differing owner groups within one survey unit.
Using the northern lower peninsula of Michigan (FIA survey
unit MI-3) as an example, Figures 8-10 provide graphic
comparisons of national forest, DNR, and NIPF owner group
data. These graphs allow one to visualize the predicted
trends in land allocations from the current condition to the
future predictions in the year 2020 across owner groups. The
smallest to largest probable ranges surrounding the future
"most likely" prediction supplies a quantification of the

average respondent's uncertainty in their "most likely"
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prediction.

Currently, MDNR has the largest proportion of its lands
available for harvest (78%), and the Huron-Manistee National
Forests have the smallest proportion of their lands not
available for harvest (7%). The future "most likely"
weighted average allocations are predicted changes. All
owner groups are predicted to decrease their lands available
for harvest, MDNR by the most in absolute and relative terms.
All owner groups are also predicted to increase their lands
not available for harvest, Huron-Manistee by the most in both
absolute and relative terms. Huron-Manistee's and MDNR's

predictions had the broadest ranges of uncertainty.

Current and "Most Likely” Acreage Allocatiomns--In tables 9-
11, the current and "most likely" weighted average percents
given by each owner group were applied to the total acreage
that owner group manages in each FIA survey unit to arrive at
current and future acreage estimates of the three land
categories by owner group and survey unit. From Table 9, it
is obvious that, in Michigan, NIPF owners currently have and
are predicted in the year 2020 to have the largest portion of
the acreage available for harvest. In terms of acreage, the
MDNR is predicted to be the second largest owner of lands
available for harvest. The most acreage unavailable for
harvest varies between the differing owner groups depending
on the survey unit. Across all owner groups in Michigan, the

lands available and not available for harvest are expected
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to decrease and increase by 1,300,569 and 1,415,782 acres,

respectively.

Minnesota acreage predicted to be available for harvest
has a similar ownership pattern as in Michigan (Table 10),
with one exception; county land in MN-1 controls more of the
available land in the year 2020. National forest and MNDNR
owner groups have the most acres of lands not available for
harvest, but it varies depending on the survey unit. Across
all owner groups in Minnesota, the lands available and not
available for harvest are expected to decrease and increase
by 373,196 and 637,385 acres, respectively.

For Wisconsin, once again, NIPF land owners control the
majority of the lands predicted to be available and not
available for harvest in the year 2020 (see Table 11).
County land ownership is predicted to control the second
largest amount of land available for harvest in the year
2020, and national forests control the second largest amount
of not available for harvest acreage. Across all owner
groups in Wisconsin, the lands available and 