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ABSTRACT. Wecomparedtheresilienceto economic shocks—such asthe downturn of the U.S. housing market—of commodity
sawmills, which tend to be large, and value-added specialty sawmills, which tend to be small or medium in size, that are located
in one region of the province of British Columbia, Canada, as measured by their average days in operation over the last decade
and during the 2007—2009 recession. Using a combination of qualitative and quantitative measures, we then examined three
behavioral characteristics contributing to their different degrees of resilience: flexibility, diversity, and orientation to place. We
found that the specialty mills had greater resilience over the decade because they (a) contributed more jobs per volume of wood
consumed and produced, (b) had greater flexibility to operate further below their capacity, (c) produced more diverse primary
and secondary (value-added) wood products, (d) targeted more diverse markets, and (€) did more log sorting and trading in logs
of different species with other speciaty mills and with local commodity mills, with whom they acted as a resilient cluster.
Although all these activities resulted in more logs flowing toward their highest value use, we found that the specialty mills
lacked a secure and adequate timber supply, while the major timber tenures held by the commaodity mills went largely unused
during the downturn. This finding suggests that, in addition to contributing to resilience within the forest products sector, more
access to timber tenure by the specialty mills, or having a greater portion of timber on the open market, would result in more
value being produced from publicly owned timber.
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INTRODUCTION

Since the 1880s, the economy of the Canadian province of
British Columbia has been closely associated with the forest
industry, comprised chiefly of logging and sawmilling. About
94.5% of British Columbia’ sforestsareowned by theprovince
and theforest industry remainsanimportant component of the
economy, particularly in rural areas where an estimated 16%
of employment dependsonthisresource (Stedmanet al. 2004).
However, British Columbia’'s forest sector has been
experiencing the most severe downturn in its history (British
Columbia Ministry of Forests and Range 2009), resulting in
25% of medium and large sawmills closing between 2007 and
2009 (British Columbia Ministry of Forests, Lands and
Natural Resource Operations 2011). Thisdownturn createsan
opportunity to compare the resilience to economic crisis of
different types of companies that hold harvesting rights to
public timber, and to ask whether those with the greatest
resilience are receiving access to timber that is proportional
totheir contributionto economicandsocial stability indifficult
times.

Theimportance of thisquestion hasbeen heightened by policy
changes, beginning in 2003, which altered the historical social
contract between the public and companies given rights to
harvest public timberlands. Before 2003, most companiesthat
held cutting rightsto public timber wererequired to do at least
primary processing in the province and they required
ministerial permission to close and combine local mills into
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larger regional mills. Although officia forest policy
statements still reflect this goal of promoting community
stability and welfare, and other goals such as maximizing
global competitiveness, jobs, and value recovered from
timber, de facto policy has differed. Raw log exports,
increasingly to China, exceeded 6% of the allowable annual
cut in 2011, leaving some sawmills without araw log supply
(Dumont and Wright 2006). Although some of the larger
sawmills are now reopening to send primary production
(commodity lumber) to China (which currently receives 33%
of British Columbias total lumber production while the
historically dominant U.S.A. receives only 48% as of
December 2011 (British ColumbiaMinistry of Forests, Lands
and Natural Resource Operations, personal communication),
there is no policy in place to enhance opportunities for
secondary value-added timber production. Such productionis
normally considered highly desirable because it recovers
higher value from public resources and has a chance of
competing effectively on diverse global markets (Poyry 2001)
and produces morejobs(Wilson et al. 2001). British Columbia
had the smallest ratio of value added wood to total wood
exports of any province in Canada in 2002 (Schrier 2003).
Woodbridge (2009) predicts that “as a result of the
manufacturing sector’'s inability to add value and wealth
within the manufacturing process, the industry will fall into
sharp decline, with further losses of jobs and income.” There
is considerabl e agreement that significantly more value could
be produced from British Columbia's timber products which


http://dx.doi.org/10.5751/ES-05515-180234
http://www.ecologyandsociety.org/viewissue.php?sf=44
mailto:epinkert@sfu.ca
mailto:epinkert@sfu.ca
mailto:jpb7@sfu.ca
mailto:jpb7@sfu.ca

target the large value-added market, but so far government’s
economic strategy is market, but not product, diversification,
leaving British Columbiastill dependent on the United States,
and now also China'slower-value commaodity markets (Parfitt
2011).

Anexamination of themill closuresof 2007—2009, whichwere
not evenly spread across tenure and sawmill types, raises
important questions regarding the best allocation of timber
access for achieving government’s stated policy goals. The
closure of many sawmills producing commaodity lumber and
owned by holdersof largetenuresfurnishing raw supply, while
many specialty sawmills producing valued-added wood
remained in operation—even as they struggled for timber
supply, raises questions about differences in these large and
small sawmills' resilience to economic shocks. What are the
key differences between these speciaty sawmills and the
commodity sawmillswhich canexplaintheir different degrees
of resilience? What do these differences tell us about how
access to public timber should be balanced? We compare the
behavior and characteristics of specialty millsand commodity
mills in light of what these characteristics contribute to (or
detract from) their resilience, and thustheir ability to maintain
operations during economic downturns. We ask specifically:
to what extent do specialty or commodity mills display these
features of flexibility, diversity, and security, which the
literature suggests are relevant to their resilience? Although
thecommaodity millsused massproduction strategiesand were
thus larger than the specialty mills, we focus here on the
strategy of the mill (speciality vs. commodity) rather than the
size.

THEORETICAL APPROACH

This examination of the effect of enterprise size and function
onforest productssectorsishighly relevant giventherelatively
small amount of secure forest tenure available to smaller
operators in British Columbia, and the worldwide literature
on the value and resilience of small mills. For example, Lee
and Eckert (2002) note greater stability and persistence of
employment in small lumber mills over three decades
compared to large lumber mills in the Pacific Northwest,
Japan, and the U.S.A. in general, even with timber supply in
decline. Although they do not inform us whether the small
mills in this study represent specialty mills, it is likely that
these smaller millstend to focus on specialty products asthey
would have difficulty competing in mass production of
commodity lumber.

Other studiesfind that there are more opportunitiesfor growth
in the value-added sector (Kozak 2007, Nelson et al. 2009),
whichisconcentratedin smaller mills. Thisliterature suggests
that there are differencesin the strategies used by value-added
mills with small amounts of tenure (rights to cut on public
forest lands) and those used by commodity mills with much
larger tenures, which affect their resilienceand capacity to add
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value. Obvioudly, both mill types are needed, because any
stand of timber contains a mixture of high quality and lower
quality wood, and British Columbia's current forest practices
dictate “ cutting the profile” or harvesting from all species so
that forest structure and function are not impaired. Our
guestion here, in addition to theresilience question, iswhether
the optimum amount of higher quality timber is flowing to
more valued-added uses.

We use the concept of resilience to refer to the ability of a
system to absorb perturbations and retain the same
relationships, structures, and functionswithout collapsing into
aqualitatively different state(Holling 1973, Folkeet al. 2004).
The literature on resilience of social-ecological systems
(Berkes and Folke 1998) identifies characteristics of systems
that make them resilient to change and shocks, i.e, they are
able to maintain the system characteristics necessary to carry
out their critical activities and perform their key functions.
Here we use asimple primary measure of resilience: average
daysin operation over a decade, and aso during a multiyear
economic downturn. |n other words, which millsare best able
to maintain a substantial degree of operational function over
thelong term, and especially during economic crisis?It should
be noted that in British Columbia's sawmilling industry, the
most recent crisis is the third in the last three decades, as
discussed below.

Then we analyze what characteristics of the operation of the
specialty and commodity mills are likely to have contributed
totheir resilience, or ability/inability to stay in operation. The
characteristics we examine are consistent with some of the
general features of forest tenure systems which are found to
be needed for the 21% century: flexibility, diversity, security,
transparency, social legitimacy, timber pricing for efficiency,
stewardship, and low regulatory costs (Haley and Nelson
2007). Here we address only the first three features—
flexibility, diversity, security—because they are the main
contributors to resilience (explained below).

In resilience theory as applied to systems, flexibility
contributes to resilience by allowing a system to adaptively
respond to uncertainty and change. In resource management
many governance models have attempted to stabilize
components of socia-ecological systems through command
and control policies, ultimately creating alessresilient system
that is more vulnerableto collapse (Holling and Meffe 1996).
A variety of scholars therefore argue that a shift is needed
towards more flexible forms of management that are more
adaptable and responsive (Berkes and Folke 1998, Dietz et al.
2003). Flexibility has also been applied to the strategies of
individual sawmills and types of sawmills which already had
adapted to or were sometimes forced to adapt to market
changes by moving to “flexible specialization” (Barnes and
Hayter 1992). We use the concept of flexibility in this sense.
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Therole of diversity in contributing to system resilience has
been afocus of substantial research on ecosystems (Tillman
et al. 1997, Folke et al. 2004). Greater response diversity will
increase the likelihood that a system can reorganize after
disturbances, and maintain essential functions and structures
(Folke et a. 2004). The association between resilience and
diversity also extendsto the scholarship about social systems,
where resilience is associated with economies that are
diversified among resources and resource uses (Ashton and
Pickens 1995, Garmenstani et al. 2006, Schluter and Pahl-
Wostl 2007). Similarly, industrial sectors exhibiting greater
functional richness distributed over a range of size classes
confer the greatest resilience, including lower employment
volatility (Garmenstani et al. 2006). We apply the concept of
diversity to types of sawmills and also to the cluster formed
by the trading of these sawmills among themselves.

Security is here defined as the “ orientation to place” whichis
particularly exemplified in long-term, owner-operated mills.
British Columbia's forest policy parlance normally reserves
thisterm for security of timber supply but, asdiscussed below,
securetimber supply for larger millsdoes not necessarily keep
them in operation. In their paper about employment in the
forest industry, Lee and Eckert (2001:79) assume

that large establishments are frequently owned by
cor por ations sensitiveto short-termshiftsininterest
rates and alternative rates of return on investment,
whereas [small] private owners are primarily
concerned with persistence through difficult times
. .. . Owners of large establishments, generally
corporations responsible to stockholders, must
generate a competitive profit to stay in business.
Whentheprofit margindeclines, periodic short-term
decisionsto lay off a shift, closeamill, or terminate
logging operations may be reflected in the relative
instability of large establishment employment. For
the smaller operations owning a single
establishment, firm and establishment survival are
identical, whilefor large cor porations owning many
establishments, the firm and its establishments can
be somewhat independent.

In addition to these economic features of orientation to place,
our interviewsreveal ed that the survival of an owner-operated
small sawmill carried features of loyalty to community and
employees, identity, and meaning. That is, owners of small
sawmills were likely to stay in operation for reasons going
well beyond purely economic ones, reasons such as a desire
to stay in a home place and contribute to its well-being. Our
paper therefore asks: to what extent do specialty or commaodity
mills display these features of flexibility, diversity, and
security, which appear to berelevant to their resilience? Below
we examine all these characteristics as they are manifest in
the two types of sawmills.
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METHODS

As measures of the resilience, and resilience-contributing
characteristics of flexibility, diversity, and security, we
considered the following:

(a) number of days in operation, especially during
economic downturns (our primary measure of
resilience),

(b) output in relation to capacity, or how far below
its capacity a mill was willing to operate (measure
of flexibility and security),

(c) number of jobs per volume of wood consumed
and volume of output produced (measure of
flexibility and diversity),

(d) number of jobs produced (measure of security),

(e) diversity of primary and secondary (val ue added)
wood products (measure of diversity),

(f) degree of log sorting in the woods and the trade
in logs of different species, especialy among
specialty mills, which provides mutual support for
specializations (measure of flexibility),

(g) number of stable jobs and days of operation in
proportion to the amount of tenure held (measure of
security).

In addition to these quantitative measures, we also used
qualitative measures of most of these variables, as discussed
below. We selected these variables based on: (a) stated
government policy goals, (b) means of achieving these policy
goalsidentified in the literature and by interviewees, (c) key
issues identified by interviewees, and (d) the availability of
relevant quantitative and qualitative data

We focused on the 82,338-km? Columbia—K ootenay portion
(formerly the Kootenay Forest Region) of the Southern
Interior Forest Region in British Columbia, Canada (Fig. 1),
which, although it is not necessarily typical of other regions,
nonetheless displays instructive dynamics because of the
longevity of small/medium, owner-operated mills that have
operated successfully for decades, and even three generations
in some cases. In 2009 we observed that they remained open
while large mills in the region were closed. We focused on
sawmills only, because they comprised 77% of primary log
use in 2006, and are the source of 90% of the fiber used in
pulp mills, intheform of chipsand sawdust (British Columbia
Ministry of Forests, Lands and Natural Resource Operations
2011). A focus on the British Columbia interior region is
appropriate, given that the great majority of logging and
sawmilling now occurs there, and because the period of
“flexible production” and “flexible specialization” on the
coast which moved sawmilling beyond the traditional Fordist
model of massproduction hasnow largely passedinthat region
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(Young and Matthews 2007). Fordism refers to the
simultaneous existence of three conditions: oligopolistic
corporations investing large capital in mass production mills,
organized labor with stable employment, and government
providing social services but charging only low royalties
(Barnesand Hayter 1992). Thedepression of the 1980s caused
the move from Fordism to flexible specialization on the coast
(Barnes and Hayter 1992) while the Asian economic crisis of
1997 largely ended it (Hoberg 2001). In the interior of the
province, the traditional Fordist model has been only
somewhat altered by thelarge mills (Barnes and Hayter 1992,
Hayter and Barnes 1997), and it isthe small millswhich have
pursued flexible specialization consistently, as discussed
below.

Fig. 1. The Columbia-Kootenay portion of the Southern
Interior Forest Region. Formerly this area was the Kootenay
Forest Region.
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All the mills in our study are considered primary
manufacturers. But because they use logs as inputs into
production, the specialty millsdo secondary manufacturing as
well, such as flooring, siding, decking, and laminated stock.
Additionally, specialty mills direct the majority of their
primary manufacturing capacity towardsnicheforest products
not destined for global commodity markets. We focus on the
decade 20002009, on five major sawmill owners(called “the
majors’) who hold tenure in the Columbia—K ootenay region
and operate commodity sawmills somewhere in the province
whose capacity is 84 to 240 million board feet (MMFBM)
(198,218 to 566,337 m°) and five to eight specialty sawmills
operating at various times during that decade whose capacity
is41 to 115 MMFBM (96,750 to 271,370 m®), who |ease and
log some forest timberlands, and who have fewer than 250
employees. Table 1 shows the capacity of these mills,
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revealing that there is some overlap in size between the mill
types. What distinguishes them in this analysis is their
production strategy morethan their size. e exclude millswith
acapacity of lessthan 40 MMFBM (94,390 n¥) for simplicity
and because this size of mill does not usually have tenure, nor
doesit participatesignificantly inthelog trading with the other
specialty mills.

This sort of regional analysis permits appreciation of the
cluster effect (Hayter and Barnes 1997, Poyry 2001, Cortright
2006, Del_ong et al. 2007): synergiesamong mills, bothamong
specialty millsand between them and commodity mills, which
could itself contribute to resilience. The clearest unmitigated
benefit is exemplified by the trading relationship between
specialty mill Porcupine (Porcupine Wood ProductsLtd.) and
commodity mill Interfor (International Forest Products
Limited); Interfor does not produce cedar products, and sells
its cedar logs to Porcupine. As a speciaty mill whose sole
focusison cedar products, Porcupine sellsother speciesitlogs
to other mills. The speciaty mills want the commodity mills
to bein operation so that they can sell their lower value wood
to them and also buy higher quality wood from them.

Thirty-six semistructured interviews were conducted in all.
In-person interviews occurred with five specialty mill
managers or owners and/or staff in summer 2009, as well as
with six very small mills not in our sample, by ateam which
usually included theauthorsand three other graduate students.
These interviews were conducted during a 10-week field
season in the British Columbia interior to study five
community forests and to compare their forest practices to
those of adjacent large-scal e tenures. Many community forest
board members, managers, and loggers suggested
interviewees and supplied information about mill operations.
The first author remained longer in each community and
conducted three additional in-person interviews aonein 2009
with the specialty mill sample, one with avery small mill and
21 more by telephone in 2010 and 2011 when she was unable
to travel to the interior. Telephone interviews included an
additional specialty mill, current and previous Ministry of
Forests and Range (recently renamed Ministry of Forests,
Lands, and Natural Resource Operations) personnel in the
region and in headquartersin Victoria, millworker trade union
representatives, industry observers in the region and
elsewhere, regional community forests personnel, and
Canadian Forest Service scientists. In-person interviewswere
audio recorded and transcribed, while telephone interviews
were recorded by typing during the interview. We aso
reviewed academic literature, government documents, and
media reports on tenure policy, export policy, value added,
and industry history and characteristics, and drew upon our
longer acquaintance with the forest industry as a researcher
(first author) and participant (second author manages three
woodlots). Five of these interviewees reviewed earlier drafts,
resulting in more comprehensive analysis. Triangulation
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Table 1. Specialty and commodity sawmill capacity and tenure held in the Columbia-Kootenay Region (British Columbia
Ministry of Forests, Lands and Natural Resource Operations 2010).

Mill type Mill owner Capacity Mill Tenure Allowable  Allowable annual
and direction of decadal  location held in annual cut  cut total
change Columbia- (M (m®)
(MMBF) (m®) K ootenay

region

Speciaty Downie Timber Ltd. 113 (+) (266,650) Revelstoke A17644 51,315 183,467
A31102 132,152

Speciaty JH. Huscroft Ltd. 58 (+) (136,865) Erickson A20213 78,644 78,644

Speciaty Kalesnikoff Lumber Co. Ltd. 72 (+) (169,901) Thrums A20194 34,703 89,950
A30172 55,247

Speciaty Wynndel Box & Lumber Co. 62 (+) (146,304) Wynndel A20214 65,461 65,461

Speciaty Meadow Creek Cedar Ltd. T 48 1t (-) (113,267) Cooper Creek A30171 96,513 96,513

Speciaty Porcupine Wood Products Ltd. 58 (+) (136,865) Samo A56529 9,500 9,500

Specidty and  Slocan Forest Products Ltd. / 115 (+) (271,370) Slocan A20192 100,000 174,100

commodity Canfor (Canadian Forest Products

Inc.) / Springer Creek Forest
Products Ltd.
TFL3 74,100
Commodity Pope & Tabot Inc. / Interfor 120 (-) (283,168) Grand Forks A18969 327,621 963,621
(International Forest Products Ltd.)
TFL23 450,000
TFL8 186,000
Commodity Pope & Tabot Inc. / Interfor 240 T (+) (566,337) Castlegar See above
(International Forest Products
Ltd.) T
Commodity Pope & Tabot Inc. / Interfor 144 1 (-) (339,802) Midway Tenure sold
(International Forest Products Ltd.) to Interfor
/ Fox Lumber Sales, Inc. T
Commodity Canfor (Canadian Forest Products 183 (+) (431,832) Radium Hot Springs ~ A30176 0 221,005
Inc.)
A18979 221,005
Commodity Tembec Industries Inc. (sold to 176 (+) (415,314) Canal Flats A18978 220,668 1,009,901
International Forest Products Ltd.
December 2011)
A19040 477,652
A20212 99,081
A81368 0
A84741 15,000
A84742 17,500
TFL14 180,000

Commodity Tembec Industries Inc. (see above) 188 (+) (443,631) Elko See above

Commodity Tolko Industries Ltd. No mill in Columbia— A20191 47,589 47,589
Kootenay region

Commodity Weyerhaeuser Company No mill in Columbia— A18970 25,944 25,944
Kootenay region

Specialty Total 526 (1,241,222) Excluding Springer Creek = 523,535 697,635

Commodity Total 863 (2,036,453) 2,268,060

Specialty mill tenure as % of total = 24%
Specialty mill tenure as % of total, if Springer Creek excluded = 19%

T Indicates owner and capacity information from a previous year because mill shut down in 2009. Pope & Talbot filed for bankruptcy in 2007 and Interfor
purchased their tenure and millsin 2008. The exception was the Midway mill which was sold to Fox Lumber Sales, Inc. of Hamilton, Montana, USA
without an attached tenure and then it was bought and re-opened in November 2011 by Vaagen Brothers Lumber Inc. of Colville, Washington, USA in

partnership with a consortium of investors from the Midway area.

among these various sources to check the reliability and
validity of data and interpretation (Yin 2003) allowed us to
develop confidence in our analysis.

Analysis was significantly advanced by quantitative data
supplied by the British Columbia Ministry of Forests and

Range, some of which had been aggregated based on our
commodity and specialty mill categoriesto avoid distributing
proprietary information. Although insightful, such averaging
prevented us from performing statistical analyses on any data
grouped in this manner. However, for the number of daysthat
mills remained in operation in each year, we had data for
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individual mills and were thus able to conduct statistical
analyses. We tested whether the number of daysin operation
differed significantly between specialty and commaodity mills
by analysis of variance using the Im function in the statistical
package R (R Foundation for Statistical Computing 2009).
Thisanalysiswas repeated separately for each year, therefore
allowing comparisons between the mill typesaswell asbefore
and during the forest sector downturn. In total, we analyzed
datafrom six mills of each category for atotal of twelve mills
analyzed in each year.

RESULTS

Table 2 shows the number of days sawmills operated in each
year aswell asthe 10-year average and reveals that in 2000—
2009 speciaty mills operated an average of 225 days a year
while the commaodity mills operated an average of 196 days/
year. The commodity mill average is even lower (188 days)
if the Rocky Mountain Forest District is excluded, because it
isindifferentterrainand doesnot contain specialty millsfitting
our definition. Although decadal averages demonstrate long-
term trends, such numbers mask even more dramatic
differencesbetween specialty and commodity millsduring the
economic downturn. For example, between 2000 and 2006,
there is little difference in the days in operation between the
two mill categories, but during the height of the market
downturnin 2007 (F, ,, = 4.31, P <0.065), 2008 (F, ,, = 5.04,
P < 0.049), and 2009 (F, ,, = 8.13, P < 0.017), the difference
is quite pronounced. In this downturn period speciaty mills
operated on average 2-3timesmoredays/year than commodity
mills. Thesedifferencesindaysof operationarelargely aresult
of maor shutdowns of al commodity mills—most
dramatically the Interfor mill in Castlegar which remained
shut for more than 2 years (although part of thistime wasin
2010), and the amost 5-year shutdown of the Pope and Talbot
commodity mill in Midway (until late 2011). Both specialty
and commodity mills may lay off a shift at varioustimes, but
commodity millsare morelikely to completely close one mill
and keep another running rather than keep both mills running
at areduced rate of production. Such astrategy by commodity
mills might allow the corporate ownersto survive downturns,
but overall it detracts from the resilience of a particular mill,
in addition to the effect its closure has on the resilience of the
community inwhichthey mill operates—acritical distinction.
Community resilienceis briefly considered in the Discussion
section.

Characteristicsthat contributeto resilience

Security/ orientation to place

Thewillingnessto continue operating during adownturnisan
important outcome of stable orientation to place. As one
specialty mill manager commented: “If you live in a
community, you have a sense of responsibility; it kills you to
lay people off, but executives for the magors are just
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accountants, and don’t live in the community.” The specialty
mills are usually owner-operated and constitute the only mill
owned by the operator, while commodity mills are owned by
major public corporations owned by stockholdersin cities or
other countries. Stability is created by the specialty mills
because decisions are driven by the welfare of community/
employees in addition to the welfare of the company. Hence
they maintain high loyalty of employees to the mill by going
to great lengths to keep them employed and often deciding on
layoffs democratically. Mgjors make decisions about number
of daysor even staying in operation based on shorter-term and
different criteria, as discussed below.

Specialty mills may also make a greater effort than do
commodity mills to stay open during economic recessions
because they are more vulnerable to loss of markets. During
poor markets, larger firms with multiple mills can simply
supply what commodity market thereisfromany of their mills,
while smaller firms with a single mill may lose critical niche
markets if they shut down and are not able to supply those
market demands.

Flexibility

(a) Output inrelationto capacity, or how far belowitscapacity
a mill was willing to operate. Tables 3 and 4 compare the
specialty mills that operated during this decade to the
commodity millsto show that the specialty mills on average
operated at 62% of their capacity, while the magjors chose to
operate only when they were on average at 91% of their
capacity. Thisisanimportantindicator of flexibility, revealing
that specialty mills could operate at a much wider range of
their capacity than the majors: the fixed costs of the mgjors
large mills require a very high constant volume of output to
makeit profitable. Also, specialty mills' willingnessto operate
so far below their capacity is another indicator of stable
orientation to place, because they will accept a greater
reduction in profits and still remain in operation. In contrast,
the commaodity mills tended to completely close particular
mills which were operating at less than 91% of their capacity
rather than cut back the production of several mills.

It is notable that the five specialty mills that were the most
stable all increased their capacity between 2000 and 2009, as
shown in Table 1, indicating that they were investing in
technology to increase the value they added. In the sametime
period, three commodity sawmills increased their capacity
while two decreased it. Commodity mills also invest in
technology, but it is focused on speeding up throughput, not
on making diverse high-end products. Most of the high
technology investment by major corporations is in products
other than commodity lumber, such as plywood, laminated
products, and pulp, but this is a relatively small portion of
British Columbia's production, approximately 20% (British
Columbia Ministry of Forests, Lands and Natural Resource
Operations 2011).
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Table 2. Days per year of operation, specialty and commodity sawmills in the Columbia-Kootenay Region, 2000 to 2009
(personal communication, Sinclair Tedder, senior economist, Competitiveness and Innovation Branch, British Columbia

Ministry of Forests and Range).t

Speciaty mills Commodity mills
Year  Downie Kaesnikoff Wynndel JH Porcupine Meadow Mean Grand Castlegar Midway Radium Canal El- Mean
Timber  Lumber Co. Box & Huscroft Wood Creek Ltd Forks Hot Flats ko
Lumber Products Springs
Co.
2000 238 252 240 231 235 249 241 238 238 238 238 251 2- 242
51
2001 235 250 239 229 215 259 238 223 243 223 228 237  2- 232
38
2002 236 248 240 225 207 278 239 250 249 249 244 249 2- 248
49
2003 236 240 240 225 250 243 239 253 251 241 245 208 2- 239
33
2004 250 220 252 240 243 208 236 251 251 251 242 249 2- 249
49
2005 228 225 242 230 192 245 227 247 248 248 246 214 2- 243
54
2006 244 250 185 (230) 187 245 224 282 251 248 231 211  2- 246
50
2007 234 228 240 239 234 145 220 217 222 0 231 0 0 112
2008  (211) 150 (240) (208) (230) 0 193 110 35 0 92 15 1- 79
20
2009 243 247 222 210 (231) 0 192 61 0 0 92 115 1- 65
20
10-year 236 231 234 227 222 163 225 213 199 170 209 185 1- 196
mean, 197 96
2000 to
2009

T Parentheses around days of operation indicate self reporting by mill when data were not available from or differed from the British Columbia Ministry of
Forests and Range's data. The Castlegar mill was shut down from March 2008 to June 28, 2010. The Grand Forks mill was shut down from January 19 to
October 24, 2009. Canfor (Canadian Forest Products Inc.) purchased the mill in Slocan from Slocan Forest Products Ltd. in 2003 and sold it to Springer
Creek Forest Products Inc. in 2006. Springer Creek shut down in 2010 because of insufficient timber for the size mill (originally a commodity mill), and
because it was unionized and thus had higher benefit packages, according to its human resources manager (personal communication, Tom Gilgan,
December 2011). It was amill that Canadian Forest Products had reportedly “dumped” along with part of itstenure in the area, because it was less
profitable. For purposes of this calculation, thismill in Slocan is excluded because it was not viable either when operated by a commodity owner or by a
speciaty owner, and it did not have along record with either during this decade. Notably, it was the largest specialty mill in our sample, and it produced a

higher percentage of commodity lumber than other specialty mills.

(b) Number of jobs per cubic meter of wood consumed and
per MMFBM of wood produced by specialty vs. commodity
sawmills. Tables 3 and 4 show that specialty millson average
produced more than twice the number of jobs per cubic meter
of wood consumed asdid commodity millsand produced more
than three times the number of jobs per MMFBM of wood
produced. Viewed from the perspective of pure volume of
production, and from the perspective of amill owner striving
to cut costs, the commodity mills could be seen as more
efficient, and desirably so. But this view omits important
factors such asthe value of the product, whichisfar higher in
secondary manufacturing, which permits it to support more
jobs.

Of course the specialty mills are able to get higher value
because they are using on average higher quality wood, and
the commodity millsare putting lower quality wood to its best
use. Unfortunately, thisrule of thumb is often not the case, as

wewerefreguently informed by loggers, millworkers, and mill
owners. Higher quality logs may not be sorted in the woods
to begin with. As one owner of a small mill explained: “The
biggest reason that a percentage doesn’t get to specialty mills
isthat everybody isin machines and getting paid so much an
hour and it's a pest to take alog somewhere else. Their area
is narrower, with small landings, no room to sort. You have
to leave one log and it might take aweek to get enough for a
[special] load.”

One of the problems for the logging components of major
public companiesisthat they are considered cost centers, not
profit centers, so they have no rationale to log for externa
demand (Nelson et al. 2009). Onceahigh valuelog hasarrived
at a commodity mill, Nelson, Cohen, and Nikolakis (2009)
help explain why those mills are often unwilling to sell their
higher value logs to the specialty mills, even if they could
obtain more income by doing so. Commaodity mill managers
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Table 3. Output/capacity ratio and jobs per unit of input and output for specialty mills, 2000 to 2009 (personal communication,
Sinclair Tedder, senior economist, Competitiveness and |nnovation Branch, British Columbia Ministry of Forests and Range).

Year Mills Capacity Output Input Employment Output / Jobs/ Jobs/000 m®
(no.) (MMFBM) (MMFBM) (000 m3) capacity ratio  MMFBM (input)
(m’) (m°) (output)
2009 6 478 195 927 822 041 421 0.89
(1,127,954) (460,149)
2008 6 461 187 885 713 041 3.81 0.81
(1,087,838) (441,271)
2007 7 468 282 1218 770 0.60 2.73 0.63
(1,104,357) (665,446)
2006 7 524 316 1382 1100 0.60 348 0.80
(1,236,502) (745,677)
2005 7 476 293 1307 1165 0.62 3.98 0.89
(1,123,235) (691,403)
2004 6 300 226 1073 975 0.75 431 0.91
(707,921) (533,301)
2003 7 266 172 868 985 0.65 5.72 1.14
(627,690) (405,875)
2002 8 321 191 957 848 0.59 4.45 0.89
(757,475) (450,710)
2001 9 312 197 899 806 0.63 4.10 0.90
(736,238) (464,868)
2000 9 317 227 1104 794 0.72 3.50 0.72
(748,037) (535,660)
Mean 383 232 1077 906 0.62 4,01 0.85
(903,779) (547,459)

are required to have a short-term focus on accounting
procedures in their production decisions, using production-
based measures of success (volume vs. economic value of
product) and having a short-term focus on cost reduction. The
investment rules they must live by require short payback
periods, often 30 days, so they are not able to take risks by
exceeding the evaluation time period. They have to make
production targets, make them fast, and get evaluated on
volume and grade recovery. Grade recovery is enhanced by
higher value timber, even if it is not the highest use of this
timber. Poyry (2001) observes that “in western Canada,
primary manufacturers look upon remanufacturers as
competitors, rather than customers’, by which we understand
competitors for the highest value timber. It may aso be the
case that, for the majors, the cost of extralog handling, site
disturbancefor greater sorting, and the negative impactsthese
would have on mill productivity and market value makes it
not worth their while economically in many cases. We can see
in Lee and Eckert’s (2001) dictum quoted above that publicly
owned corporationsaresensitiveto short-termshiftsininterest
rates and aternative rates of return on investment, and this
sensitivity appears to often trump their flexibility in getting
the highest value from the timber either for themselves, or for
the public owners of the resource. Thus they display what
Steven Y affee (1997:330-333) terms a“ preference for short-
term rationality over long-term rationality”, as well as a

“preference for competition over cooperation”, strategies that
minimize the energy needed to respond to a situation while
maximizing control and predictability but lead to inferior
outcomes. Strategies of the specialty mills, in contrast, can be
said to exhibit long-term rationality and preference for
cooperation over competition in that they allocate all species
to their highest value by their own production and by trading
with other specialty and commodity mills.

(c) Flexibility of work force. The diversity in production
strategy of specialty mills (described below) meant that
workers often had to be multiskilled and able to shift to
different jobs in the mill, depending on particular demand at
any time. Asone manager putit, “Weareresilient becausewe
can changeand adapt. Just likeawild species, we need to adapt
and can't rely on just one thing. We jump from market to
market as demand changes.” This could occur because the
specialty millswere not unionized (except for Springer Creek)
and operated on persona relations with the manager. As
another specialty mill manager put it:

We pay the same wages and have a better pension
planthantheunion. All our workerswouldfight fires
to protect their mill. We need flexibility here. We pay
aguy $35 an hour plusbenefits, | hopehe'sprepared
tobeflexible! ... Butinaunion, seniority rules, and
| want some 18-20 year old to be an electrician, not
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Table4. Output/capacity ratio and jobsper unit of input and output for commodity mills, 2000 to 2009 (personal communication,
Sinclair Tedder, senior economist, Competitiveness and |nnovation Branch, British Columbia Ministry of Forests and Range).

Year Mills Capacity Output Input Employment Output / Jobs/ Jobs/000 m®
(no.) (MMFBM) (MMFBM) (000 m3) capacity ratio  MMFBM (input)
(m’) (m°) (output)

2009 4 667 311 1175 592 0.47 1.90 0.50
(1,573,945) (733,878)

2008 5 871 344 1280 782 0.39 2.28 0.61
(2,055,331) (811,750)

2007 3 548 513 1825 597 0.94 1.16 0.33
(1,293,135) (1,210,545)

2006 6 1030 1081 3914 1159 1.05 1.07 0.30
(2,430,529) (2,550,876)

2005 6 1090 1168 4045 1226 1.07 1.05 0.30
(2,572,114) (2,756,173)

2004 7 1205 1223 4363 1373 1.01 112 0.31
(2,843,483) (2,885,959)

2003 7 1261 1071 3896 1285 0.85 1.20 0.33
(2,975,629) (2,527,279)

2002 7 1173 1021 3951 1431 0.87 1.40 0.36
(2,767,972) (2,409,291)

2001 7 1086 1014 3761 1380 0.93 1.36 0.37
(2,562,675) (2,392,774)

2000 7 1078 1053 3901 1370 0.98 1.30 0.35
(2,543,797) (2,484,803)

Mean 1038 943 3437 1178 0.91 1.33 0.36
(2,449,407) (2,225,232)

a 50 year old . . . the union they had 20 years ago
doesn'’t fit with our operation.

The forklift operators were all women because this mill
manager asserted that only the women treated the finished
products with the care that was required to prevent any
damage.

However, commodity mill Interfor clashed with the union
rules, particularly in the Castlegar mill, and claimed that the
inflexibility of union rules contributed to the over 2-year
shutdown of that mill. After two years of not working, the
seniority of workers is eliminated, and thus managers have
more flexibility in assigning tasks (aswell aslower wagesfor
lower seniority). Wedid not collect dataon wagesand benefits
for all workersinall specialty mills, whichisan areafor future
research. Wehypothesizethat not all specialty millscanafford
to pay union wages and benefits to all workers, but that they
provide anet benefit when the stability of jobsis compared to
the job instability of commodity mill workers.

Diversity

(a) Number and diversity of primary and secondary (value
added) wood products of the specialty mills. Because it is
difficult to obtain data on the degree of value added by
speciaty mills, we did not attempt to measure it except by
these indirect methods: specialty products are by definition
value-added. The diverse value-added products of the five

specialty millsin our sample can beviewed on their elaborate
and richly detailed web sites and include: decking, paneling,
siding, fencing, flooring, furniture grade blanks, laminating
stock, pattern stock paneling, trim and fascia, primer-baked
siding, microbevel ed flooring, etc. in speciessuch asredcedar,
Douglas-fir, western larch, Idaho white pine, lodgepole pine,
western hemlock, and Engelmann spruce. These mills also
offer lumber that is kiln-dried, planed, and custom cut, and
many degrees of secondary manufacturing.

One specialty mill recently purchased a60-bin sorting station.
Thisdiversity of products allows the specialty millsto access
anumber of specialty marketsin Japan, Mexico, U.SA., and
across Canada, and large-scale buyers such as Home Depot.
Therefore the 2007 downturn in the U.S. housing market did
not affect the specialty mills asit did the majors because both
their products and their markets were diverse. Even on the
domestic market, they were |l ess affected because people may
replace or add a deck or improve flooring, but will not build
an entire house.

(b) Log sorting in the woods and trade in logs of different
species among specialty mills which supports each others
specializations. Although commodity mills do some degree
of sorting by species in the woods, it is nothing close to the
Six to seven species sorts and four grade sorts that specialty
mills do on their own logging operations. They skillfully fall
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and buck in the woods and selectively mill to recover the
highest value. After logging thetimber profile, they select their
own specialty wood and trade other species with other
speciaty millsand with the commaodity producers, when they
are operating. (Although the majors may do some degree of
trading with one another and with nearby specialty mills for
species they do not use, their speed and mass production
requirements preclude dedicating much time to this). Two
millsspecializeincedar, onein spruce, onein pine, and another
infivespecies. Trading rel ations are sometimesbased on strict
contracts, as evidenced by the following comment from one
specialty mill operator about another specialty mill: “Wehave
astrong relationship with X and we use their pricefor spruce,
and get all their cedar. If we want to sell elsewhere, we have
to have aredly good reason . . . . and if we send them alog
with rot that we haven't bucked out, they will first fine usand
then cut us off.”

As for the commodity mills, despite the recent increase in
lumber sales to China, statements continue to be made that
full recovery of the commodity lumber industry will not occur
until the U.S. housing market recovers. Even though thisis
projected to be two or more years away (and maybe much
longer), one does not hear statements that the basic strategy
should change.

DISCUSSION

Because forest policy can be seen as concerned with how the
resilience of socia-ecological systems is affected by
enterprise stability, the results presented above should be
viewed in the broader context of their effect on communities
and regions. Both specialty and commodity mills are needed
for awell-functioning system due to the heterogeneous nature
of wood quality in any stand of timber, but their performance
relativeto theresilient characteristics outlined above suggests
that commodity millsareinherently morerigid and vulnerable
to collapse than specidty mills. Consequently, the
communities in which commodity mills are situated are also
arguably less stable than those with specialty, locally owned
mills; they are more vulnerable to the large layoffs occurring
inthe“bust” cycles of the early 1980s, the late 1990s, and the
most recent one starting in 2007 (Hayter and Barnes 1997,
Clapp 1998). This greater vulnerability of communities
dependent on commodity mills also tranglates into greater
costs to government for providing additional services in
welfare, unemployment insurance, and health care. Such
cascading effects on the community are compounded by the
scale of many commaodity operations, which can drive local
economies towards dependence on a single, large enterprise,
because the owners use global strategies for the basis of
decisionsin isolation from local consequences

Given these redlities, it is important to consider how
government policy onallocation of timber accessrightsaffects
the viability of the different mill types, and what the optimal
allocation might be. Stennes and Wilson (2008) and Stennes
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et a. (2005) identify lack of timber supply as a key limiting
factor in the success of mills. Given their greater proportional
contribution of stable jobs, number of jobs in proportion to
public forest harvested and product produced, and number of
days in operation, we questioned what access the specialty
mills had to timber supply compared to the commodity mills,
especially given the policy goals of the British Columbia
Ministry of Forests and Range to maximize value,
employment, and community stability. The specialty millsin
our sample that made submissions to the British Columbia's
Working Roundtable on Forestry (British Columbia Ministry
of Forests and Range 2009) as well as all our interviewees
from these mills, mentioned lack of timber supply as a major
issue. Several also pointed to thefact that the commodity mills
that were attached to large tenures were shut down while
specialty mills continued to operate but struggled to find
enough raw supply because their own tenure could supply at
most one-third of their mill needs. They found it ironic that
the Working Roundtable on Forestry identified “high value,
globally competitive, sustainable forest industry” and “ strong
and healthy communities’ as key ingredients, and identified
under Priority 4 theimportance of “embracing innovation and
diversification”:
The British Columbia forest industry produces
primarily dimension lumber, pulp and some panel
and other wood products. These will remain
essential elements of the British Columbia forest
industry but in future there may be fewer, larger,
globally competitive firms producing these products
once industry goes through its current rationalization.
There are opportunities to manufacture new
products from the forest resource and British
Columbia can lead the world in new product
development.
(British Columbia Ministry of Forests and Range
2009:32)

The specialty mills we have described are good examples of
innovation and diversification and new product development.
Y et these strategies will not be encouraged if they are starved
for timber supply, and if timber cannot even be acquired on
the open market if the commodity mills will not sell to them
or if the market production is largely shut down when the
commodity mills shut down. Specialty mills stated that it was
also more difficult to sell their lower value timber when the
commodity mills were shut down, and that the lack of
competition for this wood during those times also drove the
pricelower. Even forestersfor the majors Dumont and Wright
(2006:56), in reviewing British Columbia's log export policy,
opined that

many of the independent sawmills can more than
hold their own in competing so long as thereis an
adequate supply of logs available in the open
market. In our opinion thereal causefor the current
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difficulties in log supply that the independents are
concerned about are principally caused, not by the
Western [Forest Products Inc.] consolidation, but
by the fact that there is currently an inadegquate
supply of logs in the domestic coast log market for
all processors.

Becausethetimber supply questionisso central (intheinterior
aswell as on the coast), we decided to seeif the contribution
of the specialty millsto daysin operation wasreflected intheir
access to timber supply. Table 1 shows the relatively secure
access to timber supply of specialty and commodity mills
(including some companieswith tenure who send their timber
to their mills outside the region). Compared to Tables 2, 3,
and 4, it reveals that current tenure allocation is not
proportional to operational or employment stability of mills.
While speciaty mills hold 24% of tenure directly serving
sawmillsin the region, they contributed an average of 43% of
the jobs from 2000 to 2009 and 54% of the jobs from 2007 to
2009 (58% in 2009). As noted above, specialty mills also
contributed an average of 53% of the day in operation from
2000 to 2009, and 70% during the downturn.

We considered whether major companies holding tenure in
the region might be sending timber to mills outside the region
which had adifferent pattern than millsin theregion. Thisdid
not prove to be the case, as the commodity mills outside the
region showed the same pattern of shutdowns as the
commodity mills in the Columbia—Kootenay region. The
majors as multinational forest enterprises could be considered
resilient at an international and sometimes provincial
enterprise scal e (although Barnesand Hayter 2005 point to the
disappearance of mgjors such as MacMillan Bloedel which
flourished only until the 1990s), but this scale of resilience
occurs at the expense of communities and regions where they
hold tenures and mills not in operation during recessions.

Springer Creek, the largest specialty mill which shut downin
20009, cited timber supply asakey contributing factor, because
much of itstimber was being taken out of production through
withdrawalsin the Slocan Valley, whereas Canfor (Canadian
Forest Products Inc.) from whom the mill was acquired, was
reputed to have “dumped” this mill because of a difficult
situation. A second factor in the case of Springer Creek was
that the mill had alarger commodity lumber component, and
was unionized and thus had less flexibility. If Springer Creek
is excluded from our statistics on mill categories, specialty
mills hold only 19% of the tenure.

The 1991 provincial Peel Commission on Forest Policy
(British Columbia Forest Resources Commission 1991)
attempted to address the question of unequal access to tenure
by recommending that at least 50% of the allowable annual
cut be accessed through an open bid system, not through long-
term tenure allocations. Our interviewees had adifferent view
of the best policy for achieving more equal access. They
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preferred to see an increase in the diversity of access rights,
because the continuing tendency toward concentration of
major firms increases the market power to those firms and
lessensthecapacity of small firmsto competefor publictimber
in a bidding system (Nelson and Niquidet 2009). British
Columbia is far from attaining the 50% recommended
situation, and instead ownership is becoming less diverse and
moreconcentrated. Aswefinalizethismanuscript, commodity
producer Canadian Forest Products Inc. has just acquired the
two Tembec Industries Inc. millsin the Columbia—K ootenay
region. The 2003 Forestry Revitalization Act did make 20%
more of the allowable annual cut of public timber availableto
severa types of small tenure holders, including the
competitive, open-bid BC Timber Sales program, thereby
theoretically making more timber availableto specialty mills.
However, these mills are till at a disadvantage in competing
for these sales because they do not always have the capital
resources available in the time frames needed to bid, while
larger firms are in a stronger position to bid through other
firms. Although thespecialty millshavediversecharacteristics
that hel p them adapt, they arenot hel ped by thefact that British
Columbiastenure system asawhole hasfar less than optimal
diversity.

CONCLUSIONS

The results presented above demonstrate that specialty mills
inour sampleareawere moreresilient to economic downturns
than commodity sawmills, as measured by days in operation.
Together the qualitative and quantitative data also suggested
that the greater resilience of the specialty millswasaresponse
tohigher levelsof flexibility, diversity, and orientationto place
or security, as measured by: (1) their willingness and ability
tooperatemoreflexibly and muchfurther below their capacity,
(2) their ability to produce a greater diversity of products
targeting more diverse markets, (3) their ability to produce
higher value products—asindicated by their ability to support
more than twice the jobs per thousand cubic meter consumed
and a so more than three times the number of jobs per million
board feet of wood produced, and (4) their ability to sort many
grades of wood in the woods and to flexibly trade among
themsel ves—and to some extent the commaodity millsaswell,
when they were open—and to operate asa cluster which made
each mill more effective and resilient than they could be as
individual enterprises.

In contrast, the commodity mills' pattern of employment and
days of operation over time demonstrated alack of resilience
to shocks. The bankruptcy of Pope & Talbot Inc. which owned
the Interfor mills earlier in the decade; the shutdowns of the
commodity mills of Interfor, Canfor, and Tembec; and
Canfor’s sale of less-profitable mills such as Springer Creek
are examples of strategies adapted to ownership patterns at a
provincial, national, or global level, but not at a local or
regional level.
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But stability at alocal level can contributeto stability at larger
scales. Perhaps even more important than the number of jobs
or days operating is the stability of speciaty mills through
prosperity and recession. Keeping people employed during
recessions is valued by economists because, even if the
speciaty mills subsidize their employees for periods (stay in
operation when just breaking even or even alittleless), thisis
very desirable for the economy because it prevents the drop
in economic activity, unemployment, loan defaults, etc. that
contribute to economic recession. This contribution in both
number of jobsand stahility, in additiontothecreation of more
value from public timber, suggests that more reliable access
totimber supply by specialty millsiswarranted. Theliterature
and the situation of approaching scarcity of timber and
increased competition from Asiasuggeststhat the wave of the
future liesin a“value-focused” strategy that does more with
less rather than a cost-reduction strategy that does less with
more (Kozak and Maness 2005).

Responsesto this article can be read online at:
http://www.ecol ogyandsoci ety.org/i ssues/responses.

php/5515
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