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Abstract

Nonindustrial private forestlands (NIPFs) are a key supplier of raw materials to the
forest products industry in the United States. In response to concerns about the
sustainability of harvests on NIPFs, torest products firms are striving to improve their
wood procurement operations. An industry-wide survey of the forest products industry
was conducted to measure the development of wood procurement management sys-
tems designed to improve forest management on NIPFs. The results indicated that oper-
ations with production capacities greater than 30 MMBF or with more than 500 em-
ployees, as well as those participating in the Sustainable Forestry Initiative standard,
had moderately developed or well-developed wood procurement management systems.
Sawmills producing less than 10 MMBEF, especially those that did not adhere to any for-
est management standard, had poorly developed or undeveloped wood procurement
management systems, which will make it difficult for these sawmills to improve their

environmental performance and gain access to NIPFs and future markets.

Increasing congcerns about the impact
oftimber harvesting on forest health, water
resources, habitat fragmentation, and de-
clining biodiversity over the last three de-
cades have made the forest products indus-
try the target of intense public scrutiny and
government regulation (de Callejon et al.
1998a). In response to these pressures,
which include consumer demands and in-
dustry-wide competition. forest products
firms are adopting sustainable forest man-
agement on company forestlands. Sustain-
able forest management attempts to bal-
ance timber production with a range of
other forest values including the conserva-
tion of biodiversity, watershed and wetland
protection, recreation, and wildlife (Vogt et
al. 2000, Johnson and Ditz 1997, Upton
and Bass 1995). Additionally, firms are

looking beyond their own forest holdings
and striving to incorporate sustainable for-
est management on all lands within their
wood procurement regions, particularly on
the nation’s nonindustrial private
forestlands (NIPFs).

The recent industry focus on wood
procurement policies and practices is
largely the result of an increasing reliance
on NIPFs for wood supply (Nilsson et al.
1999, Haynes et al. 1993). Of the esti-

mated 16 billion ft.’ harvested in the
United States in 1996, nearly 60 percent
(9.5 billion ft.*) of the volume originated
from NIPFs (Fig. 1). This figure repre-
sents a 25 percent increase from 1991
(USDA 1999). Forest products opera-
tions located in the eastern half of the
country may procure as much as 80 to 90
percent of their roundwood needs from
NIPF owners (AF&PA 2000, Germain
1999, Newman and Wear 1993, Powell et
al. 1993). Because most forest products
firms procure a majority of their wood fi-
ber on the open market directly from log-
gers and brokers, the quality of forest
management associated with their wood
supply is often in question.

These are among the reasons that cer-
tification programs, such as the Ameri-
can Forest and Paper Association’s Sus-
tainable Forestry Initiative Program
(SFI), require participating companies
to adopt wood procurement policies and
strategies. Similarly, the Forest Steward-
ship Council (FSC) developed the con-
cept of chain-of-custody as a means to
assure consumers and the public that the
wood products they purchase originate
from sustainably managed forests.
While these are promising trends, the
degree to which forest products firms
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Figure 1. — 1997 breakdown of timber removals per ownership category (based on

16 billion ft.°) (USDA 1999).

are adopting management systems to
improve forest management throughout
their supply chain is unknown.

An environmental management Sys-
tem (EMS) contains formal policies and
procedures that define how an organiza-
tion will manage its potential impacts on
the environment. An EMS facilitates an
organization’s ability to systematically
maintain, adapt, and continuously im-
prove environmental performance.
Though the primary reason that many
firms implement an EMS is to improve
compliance with environmental regula-
tions, an EMS can also help an organiza-
tion move beyond compliance. In short,
an EMS ensures that a forest products
company has the system in place to im-
plement on-the-ground management ac-
tivities consistent with sustainable forest
management (ISO 1998). Since the early
1990s, several organizations have initi-
ated the development of EMS standards
at the national, regional, and international
level to facilitate international trade and
maintain environmental performance.
Published standards include the Interna-
tional Organization for Standardizations
(ISO) 14001 EMS Series, the British
Standards Institutes BS-7750, and the
European Union’s Eco-Management Au-
dit Scheme (Darnall et al. 2000, ISO
1998, Welford 1998).

There is little research addressing the
adoption of an EMS for wood procure-
ment by the forest products industry.
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Through a nationwide survey of the for-
est products industry, this study mea-
sured the level of development of EMSs
for wood procurement practices. The re-
sults describe the level of EMS develop-
ment by industry sector, and provide in-
sight into the operational characteristics
associated with various levels of EMS
development.

Methods

Survey design and development

To measure wood procurement man-
agement systems through a survey in-
strument, wood procurement practices
that contribute to sustainable forest
management were tdentified using ex-
isting standards in the industry (SFIS
1999, Lones and Hoffman 1990, Stier et
al. 1986). Informal phone interviews
with wood procurement managers
throughout the nation, plus discussions
with foresters at the 1999 National Soci-
ety of American Foresters Conference,
provided supplemental information to
generate the following list of wood pro-
curement indicators for the survey: 1)
maintaining written wood procurement
policy; 2) implementing landowner as-
sistance programs (i.e., distributing edu-
cational materials on forest manage-
ment to private landowners, and having
company staff and resources dedicated
to assisting private landowners with
management plans, silvicultural activi-
ties, and timber sale administration); 3)

implementing public outreach programs
(i.e., distributing educational materials
on forest management to the general
public); 4) using professionally trained
loggers; 5) selecting wood dealers or
timber brokers based on their use of pro-
fessionally trained loggers; 6) offering
annual continuing education opportuni-
ties to procurement staff, 7) using de-
fined standards when harvesting stand-
ing timber; and 8) monitoring percent of
supply delivered by trained loggers and
coming from lands managed with for-
ester involvement,

Research in corporate strategy pro-
poses that environmental policies, pro-
grams. and actions develop along a con-
tinuum from non-existent to highly
formalized as a firm becomes more
proactive in managing environmental is-
sues (Darnall et al. 2000, GEMI 1993,
Hunt and Auster 1990). The survey mea-
sured this development through
summated rating scales, which combine
several indicators to measure a broader
latent concept with an underlying quanti-
tative measurement continuum. Scales
are more reliable than single questions
because they can thoroughly describe
complex concepts, whereas single ques-
tions oversimplify them. Further, a series
of questions or statements measuring the
same concept are more precise because
they more accurately differentiate be-
tween respondents (Spector 1992).

The wood procurement management
system consisted of three distinct but in-
terrelated attributes of an EMS based on
the ISO 14001 Environmental Manage-
ment System Standard: 1) policy and
planning; 2) implementation and opera-
tion; and 3) monitoring and evaluation.
Individual statements associated with
each of the eight wood procurement in-
dicators measured the implementation
of wood procurement practices within
each attribute, contributing to the overall
development of that attribute. Each at-
tribute contributed to the overall devel-
opment of the management system
score (Table 1).

Responses to the statements were
based on 6- and 7-point scales. The un-
derlying premise of the scale was the
presence of policies, operating proce-
dures, and methods for monitoring and
evaluating performance within a given
management system. Thus, a higher
score was an indication of a more devel-
oped management system. The 6-point

FEBRUARY 2003

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyaw\w.manaraa.com




scale was chosen for the policy scale be-
cause it lacked a neutral point, forcing
respondents to decide their level of
agreement with the statement (Bishop
1987). Policy-related questions asked
respondents to indicate, by their level of
agreement with the statement, if the
magnitude of policy and planning devel-
opment described in the statement ap-
plied to their operation: 1 = strongly dis-
agree; 2 = disagree; 3 = mild
disagreement; 4 = mild agreement; 6 =
strongly agree. Responses to the imple-
mentation/operation and monitor-
ing/evaluation statements were on a
7-point scale that measured frequency: 1
= never; 2 = rarely; 3 = seldom; 4 =
sometimes; 6 = almost always; 7 = al-
ways.

Because the Likert scales were based
on both 6 and 7 points, an average pro-
portion (on a 0 to 1 scale) of the three at-
tributes served as the overall manage-

Table 1. — Wood procurement management system attributes and management indicators used in the survey.

Policy and planning

Policies

Objectives

Management indicators

General policy issues

Communication

Detailed, written procurement policy

ment system score. The proportion was
calculated by dividing the average score
for each attribute by the total possible
score for that attribute. A higher propor-
tion indicated more highly developed
management systems. Four categorical
thresholds were established to represent
different levels of management system
development with the range of scores in
parentheses as follows: 1) undeveloped
(0.0 to 0.35); 2) poorly developed (0.35
to 0.60); 3) moderately developed (0.60
to 0.85); and 4) well developed (0.85 to
1.00). These thresholds correspond with
the average score within each attribute
on the Likert Scale. They are not abso-
lutes, but guidelines along a continuum
of development. Operations with unde-
veloped management systems rarely or
never implement the practices measured
within the survey. Poorly developed
management systems are characterized
by minimal policy development, incon-

Attributes

Training and competence

Ongoing monitoring

Communicate policy to suppliers

Communicate policy to public

Responsibilities and programs

sistent levels of implementation, and
minimal monitoring and evaluation. Op-
erations with moderately developed
systems will implement most of the
practices measured in the survey with
some level of consistency within all
three attributes. Operations with
well-developed management systems
will “always” or “almost always” imple-
ment every practice throughout the
management system framework. Such
operations will maintain defined poli-
cies and systematically implement,
monitor. and evaluate their wood pro-
curement practices.

Sampling design

The survey instrument was sent to a
random sample of 700 pulp and paper, en-
gineered forest products, and sawmill op-
erations drawn from 37 state forest prod-
ucts and 3 state industry directories,
following techniques developed by

Monitoring and evaluation

Long-term monitoring

Review policies and procedures

Review and set new objectives yearly

Landowner assistance

Public outreach

Forester throughout
supply chain

Supplier selection

Continuing education

Standards for harvesting
standing timber

Formal landowner assistance program

Formal public outreach program

Purchase from loggers based on
environmental performance
requirements

Timber brokers selected based on skill
of loggers from which they buy wood

Detailed, written standards for
harvesting standing timber
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We have staff positions dedicated to
landowner assistance

Systematically distribute materials on
forest management to landowners

Systematically distribute educational
materials on forest management
to the general public

Logs purchased by our operation come
from lands managed by a forester

Loggers supplying gatewood are paid
more if professionally trained

Loggers supplying gatewood have
completed professional logger training

Forestry staff participates in
continuing education yearly

Loggers harvesting stumpage have
completed professional logger training

Our operation uses foresters or
forest technicians to purchase
standing timber

Logging contracts require

BMP compliance

Evaluate the effectiveness of landowner
assistance program

Evaluate effectiveness of
outreach programs

Track percent of wood supply from
lands managed by a forester

Track percent gatewood from

trained loggers

Track total supply from
trained loggers

Staff evaluated for meeting
environmental performance goals

Inspect harvests of standing timber



|

Dillman (1978). To maintain the focus of
the study on year-round operations, only
mills producing more than 1 million board
feet (MMBF) or volume equivalent (in
tons) were included in the study.

The operations level, referring to an in-
dividual mill or a production complex of
mills, was chosen rather than the firm or
subsidiary because operations of the same
company can vary based on manufactur-
ing technology and product mix (Stier et
al. 1986). In addition, regional location
can affect wood procurement and forest
management practices depending on land-
ownership patterns, forest type, and the
state’s regulatory atmosphere based on the
comprehensiveness of policies and level
of enforcement (Ellefson et al. 1995;
Dillon and Fischer 1992).

The survey collected data on six forest
products operational variables to facili-
tate the analyses. The six variables had
two to four categories, consisting of the
following: 1) participation in a forest
management standard; 2) ownership
structure (e.g., public ownership and
private ownership); 3) production ca-
pacity {e.g., 1 to 5 MMBE, 5 to 10
MMBF, 10 to 30 MMBF, and >30
MMBF annually; 4) species mix (soft-
wood, hardwood, mix); 5) number of
employees (e.g., < 25, 25 to 100, 100 to
500, and >500); and 6) manufacturing
type (e.g., sawmill, engineered forest
products mill, and pulp and paper mill).
The adoption of sustainable forest man-
agement standards, the first operational
variable, is becoming increasingly im-
portant as a way to improve forest
management and give proof of good en-
vironmental performance. The stan-
dards vary in their scope, intensity of
evaluation, and definition. The follow-
ing standards were used in this study: 1)
third-party assessment through SFI,
ISO, or FSC; 2) SFI participant; 3) Trec
Farm participant; and 4) no standard.

Statistical analysis
The validity of the scales was assessed
through expert review on two different

draft surveys. The reliability of all scales
was evaluated by the Cronbach’s alpha co-
efficient for the three attributes of the
wood procurement management system
(policy/planning, implementation/opera-
tion, and monitoring/evaluation) and
Cronbach’s alpha may range from zero to
one, where higher values indicate greater
reliability. Depending upon the character-
istics of the survey, as well as the needs of
the research, acceptable alphas can range
from .60 to 1.00 (Carmines and Zeller
1979, Nunnally 1978). The scales associ-
ated with this study had Cronbach’s alpha
coefficients of 0.8 or higher (Table 2).

One-way analysis of variance
(ANOVA) was used to compare the
mean scores across the categories of the
six operational variables. An alpha level
of 0.05 established statistical signifi-
cance. The frequencies across the four
levels of management system develop-
ment and the categories of the six opera-
tional variables were presented.

Correspondence analysis was then used
to graphically explore the relationships
between the development of wood pro-
curement management systems and the
different levels associated with the opera-
tional variables. Correspondence analysis
is a useful multivariate technique for ana-
lyzing cross-tabular survey data. The tech-
nique presents the frequency table visually
by placing the categories of the row vari-
able (each operational variable in the
study, i.e. forest management standard,
production capacity, species mix, number
of employees, and manufacture type) and
column variables (level of management
system development) as points in a
two-dimensional correspondence analysis
plot. If the operational variable is highly
associated with the level of the manage-
ment system, the corresponding points
will be in close proximity in the plot. In
contrast, if the operational variable is
weakly associated with the level of the
management system, the corresponding
points will be positioned further apart in
the plot (Brown and Harris 1998, Clausen
1998, Greenacre 1993). Correspondence

Table 2.— Summated ratings scales for wood procurement with theirassociated'

Cronbach’s alpha coefficient.

Policy and planning
Implementation and operation

Monitoring and evaluation

20

Scales Number of items

Cronbach’s alpha

8376
7938

8775

analysis was conducted for all opera-
tional variables with more than two cate-
gories.

Results

Out of 668 deliverable surveys, 265
usable surveys were returned for a re-
sponse rate of 40 percent. There were a
few missing values in some categories;
therefore, the total number of surveys
used in the analysis varied for the six op-
crational variables. To assess the poten-
tial for non-response bias, all variables
were tested for differences between
early and late respondents as defined by
the return date of the surveys. Three
variables revealed significant differ-
ences. Early respondents were more
likely to be publicly owned than late re-
spondents (p < 0.005). Late respondents
were more likely to have lower overall
EMS scores within their wood procure-
ment operations {(p < 0.027) and less
likely to adhere to a forest management
standard (p < 0.032). Therefore, we sus-
pect that our non-respondents generally
have less developed management sys-
tems than our sample.

Eighty-two percent of the respondents
were sawmills (# = 216). The remaining
operations were split among pulp and
paper mills (n = 24) and engineered for-
est products mills (# = 24). The average
production was between S MMBEF to 10
MMBF annually. The general species
breakdown based on softwood and hard-
wood classifications was well distrib-
uted among the manufacturing types.
The species breakdown for each manu-
facturing type was as follows:

Sawmill operations — 90 softwood,
104 hardwood, 22 mixed.

Pulp mill operations — 8 softwood, 5
hardwood, 11 mixed.

Engineered wood products — 12 soft-
wood. 11 hardwood, | mixed.

The average number of employees
was 25 to 100. Forty-five respondents
(17%) were from the Northeast, 135
(51%) trom the Southeast, 53 (20%)
from the Midwest, and 31 (12%) from
the West. One hundred and forty-two of
the operations (55%) did not participate
in a forest management standard. Sixty
operations (23%) adhered to the Tree
Farm program standards. Of the 58 op-
erations participating in the SFI stan-
dard, 27 had also undergone a
third-party assessment of their confor-
mance to either the SFI standard (10
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operations), the I[nternational Organi-
zation for Standardization’s 14001 En-
vironmental Management System
Standard (13 opcrations), and the For-
est Stewardship Council’s Principles
and Criteria for Good Forest Manage-
ment (4 operations).

Characterizing levels of
EMS development

The distribution of EMS scores
ranged from a low of 12 to a high of 99
(Fig. 2). Most of the operations (84%)
fell in the middle range (poor to moder-
ate) of management system develop-
ment. Twenty-nine operations (11%)
had undeveloped wood procurement
management systems, while 107 opera-
tions (41%) had poorly developed ones.
One hundred and eleven operations
(43%) were in the moderate stage of de-
velopment and only 13 operations (5%)
in the well-developed stage.

Forest products operations participat-
ing in a third-party conformance assess-
ment to a forest management standard
were closely associated with a well-de-
veloped wood procurement EMS, while
the operations adhering to the SFI stan-
dard without third-party assessment had
moderately developed EMS (Table 3,
Fig. 3a). However, there was no statisti-
cal difference between the mean EMS
score for the SFI standard (mean score =
0.73) and the third-party assessment
(mean score = (.79). Operations partici-
pating in the Tree Farm program or in no
forest management standard tended to
be associated with poorly developed or
undeveloped management systems (Fig,
3a). Operations that did not participate
in any forest management standard had
the least developed management sys-
tems (mean score = ().52) (Table 3). The
correspondence analysis reflects the re-
lationships between the level of man-
agement system development and the
forest management standard. Note the
spatial association between third-party
conformance and a well-developed
EMS (Fig. 3a).

Privately owned operations had less
developed wood procurement manage-
ment systems than publicly owned oper-
ations (Table 3). Privately owned opera-
tions generally possessed poorly
developed wood procurement manage-
ment systems (48%), while publicly
owned operations were moderately de-
veloped (71%). It is important to note
that the majority of sawmills are pri-
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Figure 2. — Number of operations within each stage of wood procurement manage-

ment system development.

vately held companies, while engi-
neered wood products and pulp and pa-
per operations are more likely to be pub-
licly owned.

Operations with a production capacity
greater than 30 MMBF (or volume
equivalent) annually had significantly
more developed wood procurement
management systems (mean score =
0.68) than all other operations. Corre-
spondence analysis revealed that opera-
tions producing greater than 30 MMBF
were more closely associated with a
moderate level of EMS development
(Fig. 3b). There were no significant dif-
ferences between all other production
capacity levels (Table 3). Operations
with lower production capacities were
predominantly in the poor stages of sys-
tem development. For example, opera-
tions with a production capacity of 1
MMBEF to S MMBF were closely associ-
ated with undeveloped management
systems, and operations with a produc-
tion capacity of 5 MMBF to 30 MMBF
tended to be closely associated with
poorly developed management systems
(Fig. 3b).

The species mix variable, based on
whether operations use primarily soft-
wood, hardwood, or mixed species, was
not a determinant factor in EMS devel-
opment (Table 3). Even when examined
within the sawmill manufacturing type,
the 90 softwood sawmills (mean score =
0.57) were not significantly different in
EMS development from the 104 hard-
wood sawmills (mean score = 0.56). The
correspondence analysis plot confirms

FOREST PRODUCTS JOURNAL VoOL. 53, No. 2

the lack of association between the spe-
cies categories (Fig. 3¢).

In terms of the number of employees,
forest products operations with more
than 500 employees had the most devel-
oped management systems (mean score
=(.72). Operations with less than 25 em-
ployees had the least developed manage-
ment systems (mean score = 0.50). Oper-
ations with 25 to 100 employees tended
to be associated with poorly developed
systems, while operations with 100 to
500 employees were closer to moderately
developed systems. However, the differ-
ence between the latter two categories
was not statistically significant (Table 3).
Correspondence analysis clearly reveals
the continuum of relationships between
well-developed to undeveloped manage-
ment systems (Fig. 3d).

Operations with undeveloped and
poorly developed wood procurement
management systems are predominantly
privately owned sawmills (mean score =
.56) (Figs. 3e and 4), particularly if they
have less than 100 employees and a pro-
duction capacity of less than 30 MMBF
(Table 3). The weaker performers do not
adhere to any forest management stan-
dards or participate in the Tree Farm
program. Sawmills producing greater
than 30 MMBF and employing greater
than 100 employees account for most of
the operations at the moderate stages of
development. Operations in this stage
are more likely to participate in the SF1
program or third-party certification. Of
the three manufacturing types, this was
the only sector in which publicly held
operations (mean score = .72) out-per-
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Figure 3. — Correspondence analysis plots show the relationships between the levels of management system development and
the operational variables: a) forest management standard; b) production capacity; c) species mix; d) number of employees; and

e) manufacturing type.

formed privately owned operations
{mean score = .55) (Table 3).

The engineered wood products sector
performed significantly better than the
sawmills (Table 3), exhibiting a wide dis-
tribution of EMS scores (Figs. 3e and 5).
Engineered wood products operations
participating in the SFI program or
third-party certification had moderately
developed EMS for wood procurement.
The limited number of respondents (n =
24) did not produce significant results in
terms of production levels and number of
employees. Noteworthy, however, was
the significantly higher EMS score for

22

private (mean score = .79) versus public
(mean score = .61) operations.

The pulp and paper sector also per-
formed significantly better than the saw-
mills, but not significantly different from
the engineered wood products operations
(Table 3, Fig, 3e). Whereas the sawmills
were normally distributed across the con-
tinuum (Fig. 4), and the engineered wood
products were widely distributed (Fig, 5).
the pulp and paper sector was skewed to the
moderate to well developed part of the con-
tinuum (Fig. 6). Similar to the other sectors,
participation in the SFI program or
third-party certification yielded signifi-

cantly higher EMS scores versus participa-
tion in Tree Farm or no participation. We
suspect the limited number of respondents
(1= 24) contributed to the lack of signifi-
cant ditferences in terms of production
level and number of employees categories.
The EMS scores were nearly identical for
private (mean score = .74) versus public
(mean score = .75) operations.

Discussion

The distribution of EMS scores (Fig. 2)
suggests that incorporating environmental
concerns into wood procurement opera-
tions is still a relatively new phenomenon.
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Table 3.— Frequencies by level of wood procurement management system development and the statistical tests for the

Operation variables
Forest management standard None
Tree farm
SFI
Third party
Ownership structure Private
Public

Production capacity 1 to 5 MMBF

5to 10 MMBF

10 to 30 MMBF

>3() MMBF
Species mix Softwood

Hardwood

Mix
Number of employees <25

25 to 100

100 to 500

>500
Manufacturing type Sawmill

Engineered

group means by the six operational variables.

Categories

Level of management

system
development
Undeveloped Poor Moderaic
25 s 72 7 44 g
4 30 24
0 2 25
0 2 18
29 103 79
0 4 32
20 35 17
4 22 23
. 27 16
2 21 47
10 44 45
14 52 49
5 11 16
20 34 20
6 48 36
3 20 35
0 5 19
27 99 82
2 6 11

0 2

18

Statistical test
for group means

Well n Mean score”  Standard error
1 142 S2A K4 .7()714 V
2 60 .58B .021
4 31 73C 015
i 27 .79C 015
5 216 S5A 012
9 45 .715B 016
5 77 S0A .023
0 49 STA .020
1 47 S6A .023
& 77 .68 B 015
i 106 61A 017
4 119 STA 016
2 34 59A 032
3 77 S50A 022
4 94 S8B 016
2 60 63B .020
4 28 726 022
4 212 S6A 012
5 24 .67B 042
4 24 .74B

.020

a 7 . . ~ . . . . e ~ - 0 £
Within the categories of an operation variable, the mean scores with shared capital letters are not significantly different at o= 0.05 according to the Turkey’s Hon-

estly Significant Differences method.

Few operations have well-developed
management systems, while half of the
sample is collectively in the poor or un-
developed stages. Given that the non-re-
spondent bias analysis indicated that
non-respondents were more likely to
have lower overall EMS scores within
their wood procurement operations, we
suspect that this study may actually
overstate EMS development for wood
procurement.

The results are consistent with the
history of supply chain management,
which has traditionally focused on the
“ends” of securing and maintaining
wood fiber rather than the “means.”
Forest products industry managers
have only recently begun to evaluate the
“means” by which they secure inven-
tory, a trend similar in all industries
(Welford 1998b, Riggs and Robbins

1998, Porter 1985). Much of this has to
do with the relative ease of obtaining
their wood fiber supply during most of
this century. Today, however, a wide
host of factors such as the increasing
demand for wood products, societal de-
mands for sustainable forest manage-
ment, reductions in harvest levels on
national forests, increasing fragmenta-
tion and parcelization of NIPFs, further
conservation efforts on private lands,
and growing evidence of diameter limit
cutting and high-grading are all con-
spiring to limit available wood supplies
(Nilsson et al. 1999, DeCoster 1998,
Favjan et al. 1998, Nyland 1986). “Just
getting the wood to the yard” is no lon-
ger an effective procurement strategy.
The study results suggest that wood
procurement managers are beginning
to incorporate a systems approach.
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Specifically, larger scale operations
adhering to a third-party standard or
participating in the SFI program had the
most developed wood procurement
management systems. What does this
mean? [t suggests that these operations
are more likely to adopt, either fully or
partially, wood procurement EMS at-
tributes (Table 1) such as written pro-
curement policies, formal landowner as-
sistance and public outreach programs,
written standards for harvesting timber,
means to monitor wood supply sources,
and mechanisms to monitor whether for-
esters and/or trained loggers are involved
in management activities. It is important
to note that these large firms have been
under the most public and government
pressure to improve their environmental
performance, from air and water emis-
sions in the 1970s to forest management
issues in the 1990s (de Callgjon et al.
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1998b). Third-party certification and the
SFI program are now serving as a primary
vehicle for these firms to regain public
confidence in how they manage their own
forestlands as well as the increasingly stra-
tegic NIPFs.

In addition, the human, financial, and
organizational resources available to
larger operations enable them to make
the investments in time and money
needed to implement improved wood
procurement practices. Mills with pro-
duction capacities greater than 30
MMBF (or volume equivalent) require
more sophisticated management systems
to support and maintain a larger procure-
ment staff. In contrast, mills producing
less than 30 MMBEF, particularly opera-
tions in the 10 MMBF range, tend to be
small, family-owned sawmill businesses
with a thin layer of management that
must focus their resources on maintain-
ing the technology required to maximize
productivity and profitability (Barrett et
al. 1996). Wood procurement staffs are
often too consumed with the day-to-day
challenges of securing high quality logs
to dedicate resources toward developing
an EMS for wood procurement. Exacer-
bating the matter, rising stumpage and
log costs are translating into narrowing
profit margins, making it increasingly
difficult to focus on improving wood pro-
curement practices. This lack of financial
and people resources is a major reason
why smaller firms in most industries are
resistant to environmental regulation and
initiatives (O’Laoire and Welford 1998,
Harris 1985).

The opportunity for movement up the
developmental scale seems limited since
procurement, in general, puts more
strain on earnings than most anything
else in a business, including labor and
overhead (Porter 1985). Again, this is
particularly so for sawmills due to the
high cost of logs and the fact that saw-
mills have a narrower range of options to
meet their supply needs when compared
to pulp and paper and engineered forest
products mills. The latter two can utilize
a wide spectrum of resources to meet
their needs, such as low-grade
roundwood, recycled fiber, chips, and fi-
ber from short-rotation, high-yield plan-
tations. In contrast, sawmills are limited
to sound logs capable of producing mar-
ketable wood products such as
spruce-fir framing lumber, white pine
boards, or hardwood dimensional lum-
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Figure 5. — Number of engineered wood products operations within each stage of
wood procurement management system development.

ber. However, even small incremental
improvements in wood procurement
management systems can make a posi-
tive contribution to long-term supply is-
sues for sawmills. Improved stewardship
and increased productivity on NIPFs
within a mills” woodshed will provide
greater assurance of a reliable supply of
higher quality wood from sustainably
managed forests in the future. This is
important since sawmill operations cus-
tomarily depend on one geographic re-
gion for their timber supply (de Callejon
etal. 1998a).

Relevant to all industries is the fact
that improving general environmental

performance is gradually becoming a
standard business-to-business require-
ment (Darnall et al. 2000, Tibor and
Feldman 1998). For example, large cor-
porations (e.g., in the automobile or
chemical industry) are requiring their
suppliers to implement and certify envi-
ronmental management systems. At the
retail end of the forest products industry,
the home improvement sector is begin-
ning to develop procurement policies
that favor wood products that come from
forests known to be sustainably man-
aged (Lober and Eisen 1995). If such
policies become common throughout
the retail sector of forest products, then
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the quality of wood procurement prac-
tices may dictate market access (Jenkins
and Smith 1998).

Wood procurement practices will
continue to become increasingly rele-

vant to the sustainable management of

forest resources for all segments of the
forest products industry. Those forest
products operations that continue to de-
velop their wood procurement manage-
ment systems to improve forestry prac-
tices on all forestlands will improve
their productivity as well as short- and
long-term competitiveness. To further
facilitate the improvement of wood pro-
curement management systems across
the industry, future research efforts
should focus on testing wood procure-
ment strategies that simultaneously lead
to cost savings and improved forest
management. This will be particularly
critical to the sawmill operations that
currently lack the resources to incorpo-
rate EMS for wood procurement.

Literature cited

American Forest and Paper Assoc. (AF&PA).
2000. Fifth annual progress rept., Sustainable
Forestry Initiative Program. AF&PA . Wash-
ington, DC.

Barrett, R.. G. Barrett. and A. Johnson. 1996.
Critical issues facing the hardwood industry —
challenges to survival await. Weckly Hard-
wood Rev. May 26. Available online at
www.hardwoodreview.com. Last accessed
Sept. 2000.

Bishop, G.F. 1987. Experiments with the mid-
dle response alternative in survey questions.
Public Opinion Quarterly 51: 220-232.

Brown, G. and C. Harris. 1998. Professional
foresters and the land ethic, revised. J. of For-
estry 96(1).4-12.

de Callejon, D.P., T. Lent, M. Skelly. and
C.A.Webster. 1998a. Sustainable forestry
within an industrv context. fn: The Business
of Sustainable Forestry: Casc Studies. The
Sustainable Forestry Working Group. The
John D. and Catherine T. McArthur Founda-
tion. Chicago. IL.

s . .and R.
Crossley. 1998b. Marketing products from
sustainably managed forests: An emerging op-
portunity. /n: The Business of Sustainable For-
estry: Case Studies. The Sustainable Forestry
Working Group. The John D. and Catherine T.
McArthur Foundation. Chicago. [L.

Carmines, E.G. and R.A. Zeller 1979. Reliabil-
ity and Assessment. Sage Univ. Pap. #17.
Sage Publications, Beverly Hills, CA.

Clausen, S. 1998. Applied Correspondence
Analysis: An Introduction. Sage Univ. Pap
#121. Sage Publications, Beverly Hills, CA.

Darnall, N., D. Ringling-Gallagher, R.N. L. An-
drews, and D. Amaral. 2000. Environmental
management systems: Opportunities for im-
proved environmental and business strategy?
Env. Quality Management 9(3):1-9.

DeCoster. L.A. 1998. The boom in forest owners
- A bust for forestry? J. of Forestry 96(5):24-28.

Undeveloped = 0

Poor = 2

Moderate = 18 Well = 4

Frequency
w

11

O D B D H ® P P
AT G 0 R

Y o gl ey o R W g

$ O P D
Lt o 8%

EMS Score

o S P S PP

& & F ALY E P ge‘\

Figure 6.—Number of pulp and paper operations within each stage of wood procure-

ment management system development.

Diliman. D.A. 1978. Mail and Telephone Sur-
veys: The Total Design Method. John Wiley
and Sons, New York.

Dillon, P.S. and K. Fischer. 1992. Environmen-
tal management in corporations: Methods and
motivations. Tufts Center for Environmental
Management, Mcdford. MA.

Ellefson. D.W., A.S. Cheng, and R.J. Moulton.
1995, Regulation of private forestry activitics
by state government. Bull. 605. Minnesota
Agri. Fxpt. Sta., Univ. of Minnesota. St. Paul.
MN.

Fajvan. M.A., S.T Grushecky. and C.C.
Hassler. 1998, The effects of harvesting prac-
tices on West Virginia’s wood supply. J. of
Forestry 96(5):33-39.

Germain, R. H. 1999. New York’s Sustainable
Forestry Initiative Program Progress Report
1999. SUNY College of Environmental Sci.
and Forestry, Syracuse, NY.

Global tinvironmental Management Initiative
(GEMI). 1993. Environmental Self-Assess-
ment Program. Global Environmental Man-
agement Initiative, Washington, DC.

Greenacre, M.J. 1993, Correspondence Analysis
in Practice. Academic Press Limited, London,
UK.

Harris, R.A. 1985. Business responses to surface
mining regulation. /n: Rescarch in Corporate
Social Performance and Policy. L.E. Preston,
ed. 7:73-101. JAI Press Inc., Greenwich. CT.

Haynes. R.W., D.M. Adams. and J.R. Mills.
1995. The 1993 RPA Timber Assessment Up-
date. Gen. Tech. Rept. RM-259. USDA Forest
Serv.. Fort Collins, CO.

Hunt, C.B. and E.R Auster. 1990. Proactive envi-
ronmental management: Avoiding the toxic
trap. Sloan Management Rev. 31(2):7-18.

[nternational Organization for Standardization
(ISO). 1998. Information to assist forestry or-
ganizations in the use of Environmental Man-
agement System Standards ISO 14001 and
ISO 14004. ISO/TR 14061. 1SO, Geneva,
Switzerland.

Jenkins. M.B. and E.T. Smith. 1998. Mcshing
operations with strategic purpose. /n: The

FOREST PRODUCTS JOURNAL VoL. 53, No. 2

Business ot Sustainable Forestry: Strategies
for an Industry in Transition. Island Press.
Washington, DC.

Johnson, N. and D. Ditz. 1997. Challenges to
Sustainability in the U.S. Forest Sector. Fron-
tiers of Sustainability: Environmentally
Sound Agriculture, Forestry, Transportation
and Power Production. World Resources
inst.. Island Press, Washington, DC.

Lober. DJ. and M.D. Fisen. 1995. Retailing.
certification and the home improvement in-
dustry. I. of Forestry 93(4):38-41.

Lones, J.R. and B.F. Hoffman. 1990. Wood
procurement practices in Maine. Forest Prod.
J4001):25-28.

Newman. D.H. and D. N. Wear. 1993. Produc-
tion economics of private forestry: A compar-
ison of industrial and nonindustrial owners.
Am. J. of Agri. Economics 75 (Aug.
1993):674-684.

Nilsson, S.. R. Colberg, R. Hagler, and P.
Woodbridge. 1999. How Sustainable Are
North Am. Wood Supplies? Interim Rept. In-
ternational Inst. for Applied Systems Analy-
sis. Available online at www.iiasa.ac.at. Last
accessed Feb. 1999.

Nunally. J. 1978. Psychometric Theory. 2nd ed.
McGraw-Hill, New York.

Nyland, R.D. 1986. Exploitation and greed in
the castern hardwood forests. J. of Forestry
90(1):33-37.

OLaoire. D. and R. Welford. 1998. The EMS in
the SME. /n: Corporate Environmental Man-
agement: Systems and Strategies. R. Welford,
ed. Earthscan Publications Ltd., London, UK.

Porter, M.E. 1985. Competitive advantage. The
Free Press, New York

Powell, D.S., J.L. Faulkner, D.R. Darr, Z. Zhu,
and D.Q. MacCleery. 1993. Forest Resources of
the United States, 1992. Gen. Tech. Rept.
RM-234, USDA Forest Serv.. Rocky Mountain
Res. Sta.. Fort Collins, CO.

Riggs. D.A.,and S.L. Robbins. 1998. The Exec-
utive’s Guide to Supply Chain Management
Stratcgies. American Management Associa-
tion, New York.

25

Reproduced with permission of the copyright:-owner. Further reproduction prohibited without permissionyyanw.manaraa.com



Sustainable Forestry Initiative Standard (SFIS).
1999. The sustainable forestry initiative pro-
gram. American Forest and Paper Association,
Washington, DC. Available online at
www .afandpa.org. Last accessed Dec. 2000.

Spector, P.E. 1992. Summated Rating Scale Con-
struction: An Introduction. Series in Quantita-
tive Applications in the Social Sci. Vol. 2. Sage
Publications. Newbury Park, CA.

Stier, J.C.. T.W. Steele, and R.J. Engelhard. 1986.
Pulpwood procurement practices in the Wiscon-

26

sin-upper Michigan pulp and paper industry.
Northern J. of Applied Forestry (3):10-14.

Tibor. T and 1. Feldman. 1998. Introduction to
ISO. Environmental Management: Readings
and Cases. Houghton Mifflin Company,
Boston, MA

USDA Forest Service. 1999. U.S. Forest Facts
and Historical Figures. Available online at
http://fia.fs.fed.us.

Upton, C.and S. Bass. 1995. The Forest Certifica-
tion Handbook. Earthscan Publications Ltd.,
London, UK.

Vogt, K.A., B.C. Larson, D.J. Vogt, 1.C.
Gordon, A. Fanzeres, J.L. O’Hara, and P.A.
Palmiotto. 2000. Issues in Forest Certifica-
tion. /n: Forest Certification: Roots, Issues,
Challenges and Benefits. K.A. Vogt, B.C.
Larson. J.C. Gordon, D.J. Vogt, and A.
Fanzeres, eds. CRC Press, Boca Raton, FL.

Welford, R. 1998. Environmental issues and
corporate environmental management. /n:
Corporate Environmental Management:
Systems and Strategies. R. Welford, ed.
Earthscan Publications Ltd., London, UK.

FEBRUARY 2003

Reproduced with permission of the:copyright:owner. Further reproduction prohibited without permissionyyapnw.manaraa.com




