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STRATEGY AT A GLANCE
Purpose This strategy provides guidance to the application of available

funds for incremental silviculture activities.  It is not tied to a
specified funding level.

Government’s
Goals

• Sustainable Use

• Community Stability

• A Strong Forest Sector

Key Principles 1. Because the distant future cannot be foretold, the best and
only course of action in managing the timber resource is that
which minimizes risk and maintains options.

2. British Columbia’s forests are important locally, provincially,
nationally and globally and should be managed in this context.

3. Each generation of British Columbians becomes the steward of
the province’s forest resources and has a moral obligation to
preserve this heritage for future generations.

Working Targets Within the context of the guiding principles:

WT 1: Minimize the anticipated interim reduction in timber sup-
ply so that provincial annual harvests of at least 65 million
m3 can be achieved during this period.

WT 2: Create a long term timber supply capable of supporting a
steady long term provincial harvest level of at least 75
million m3.

WT 3: Over the long term, maintain the production of premium
quality logs at or above 10% of total harvest.

Major Silvicultural
Strategies

• Increase the use of alternative silvicultural systems and com-
mercial thinning.

• Achieve earlier green-up of harvested areas.
• Increase regenerated stand volumes 20%.
• Eliminate all pre-1982 good and medium site backlog NSR and

all 1982 to 1987 backlog NSR.
• Initiate a long rotation quality management program for stands

where harvesting must be delayed.

Other silvicultural and non-silvicultural strategies must also be
implemented to achieve the working targets.

Strategy Imple-
mentation

Regional and management unit strategies must be developed,
followed by programs and plans to implement them.
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“If you aim
nowhere,
you’ll hit
the mark

every time.”
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Incremental Silviculture Strategy
For British Columbia

(Interim)

Introduction

Purpose and Scope
This document presents a planning framework along
with an interim incremental silviculture strategy for
Crown forest land under the jurisdiction of the British
Columbia Ministry of Forests (MoF).1  For the pur-
poses of this strategy, incremental silviculture is de-
fined as any silviculture which is in addition to
mandatory silviculture required by law.  Under this
definition, incremental silviculture extends beyond the
traditional activities of spacing, pruning and fertiliza-
tion.  It also includes pre-free growing silviculture ac-
tivities that are in excess of legal requirements,
commercial thinning and backlog reforestation.  Addi-
tionally, where necessary to create a context for an in-
cremental silviculture strategy, this strategy document
broadly assesses the full potential range of silviculture
activities, including those required under law.

The strategy focuses on the use of incremental sil-
viculture activities to enhance the future quantity and
quality of timber supply.  It is expected that future
strategies may be expanded to address the role of in-
cremental silviculture in the management of other for-
est resources.

The strategy is interim for two reasons:

1. There is an immediate need to issue a strategy
statement for consideration by others in developing
management unit strategies and/or treatment pro-
posals, and for consideration by ministry managers
when approving such proposals.  To meet this

                                                       
1 All abbreviations are listed on page 24.

need, the strategy is issued without consultation
with stakeholders.  The ministry therefore consid-
ers this interim strategy to also be a discussion
document.

2. The background studies indicate the working tar-
gets are achievable.  However, confirmation is re-
quired through the development of an analysis-
based strategy for each individual management
unit (i.e., for all timber supply areas (TSA’s) and
tree farm licences (TFL’s)).  Therefore, this strat-
egy is considered interim until management unit
strategies are completed.

This strategy will guide the application of existing in-
cremental silviculture funding, regardless of the fund-
ing source.  Its purpose at the provincial level is to give
broad general direction and to encourage the desired
patterns of activities.  While ultimately it may have
some role in developing budget proposals, this is not its
intended use.  This strategy treats the funding of in-
cremental silviculture as a given, and does not con-
tain a socio-economic analysis reviewing the validity
of, nor ‘optimum’ amount of, investment in incre-
mental silviculture.

Incremental silviculture strategies form part of a suite
of potential strategies to attain the goals of govern-
ment.  However, because the focus of this document is
incremental silviculture such other strategies are not
addressed here.  It is assumed that sufficient effort will
be made in these other areas to enable successful
achievement of the goals.

Lastly, an incremental silviculture strategy should not
be confused with the allowable annual cut (AAC) de-
termination process.  AAC’s are based on actual
practice and current information at the time of the
determination.  This strategy, on the other hand, is
about creating a future state of our forests.  The de-
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gree to which the strategy proves appropriate and is
achieved may influence future, but not necessarily
present, AAC determinations.

Working Papers
This strategy is supported by seven background studies
prepared by the consulting firm, L.P. Atherton & As-
sociates.  For further detail the reader is referred to
these.  All reports have the same main title, Incre-
mental Silviculture Strategy for British Columbia, but
are individually subtitled as follows:

• Working Paper 1:  Project Information, References
• Working Paper 2:  Concepts of Strategy and Plan-

ning, Proposed Planning Framework
• Working Paper 3:  Government’s Goals, Proposed

Guiding Principles
• Working Paper 4:  Proposed Log Quality Frame-

work, Timber Supply and Demand
• Working Paper 5:  Proposed Financial and Socio-

economic Analysis Framework
• Working Paper 6:  Summary of TSA Basic Data
• Working Paper 7:  Review of TSA Issues and Plan-

ning Processes2

The material in the working papers is fully referenced.
However, for clarity and ease of reading references
have been largely omitted from this strategy document.

Concepts of Strategy and
Planning

Past Failures and Causes

• Researchers find that realized strategy comes
from both planned and emergent strategy.

• Attempts at forecasting have largely failed.

• Using only hard information is found to have been
limiting.

• Implementation has often failed because of a lack
of a solid plan or implementation mechanisms.

                                                       
2 Working Paper 7 is not available.  Some ministry regions and districts have
taken portions of the work and developed them further, making publication of
the report redundant.

• There is a new appreciation for soft analysis.

Previous attempts at strategic planning for incremental
silviculture within British Columbia have failed to
yield a plan.  This is not surprising in that the man-
agement literature generally now finds strategic plan-
ning over the past several decades to have been a
failure.  Rather than being solely a result of corporate
strategy, realized strategy is found to have been a com-
bination of deliberate (i.e., planned) as well as emer-
gent strategy.  Emergent strategy is just as likely to
come from below as it is from above.  Realized strat-
egy is found to have rarely originated from formalized
planning systems.

Another major reason given in management literature
for the general failure of strategic planning is the wide-
spread failure of forecasting, a key element of most
strategic planning methodologies.  Alongside this is the
finding that hard information provided by formal man-
agement systems is often limited in scope, lacking in
richness, without important non-economic or non-
quantitative factors, too aggregated for effective use,
too late, and unreliable.  From this arises a new appre-
ciation in the literature for soft analysis, which accepts
the absence of sharply defined goals, considers soft
data and information, and employs intuitive skills and
judgment.  There is recognition that it is line managers
who have access to most soft information, not plan-
ners.  Managers rely primarily on oral forms of com-
munication, on the order of about 80 percent of their
time.

Role of Planners

• A strategy usually exists.

• Role of planners is to document the existing strat-
egy and develop programs to ensure its accom-
plishment.

Even without formal planning systems (or failed sys-
tems), management research indicates that a strategy
usually exists in most organizations.  Therefore, rather
than being developers of strategy the primary role of
planners is to find and program existing and emer-
gent strategy.

Strategic programming has three steps: the documen-
tation of given strategy; elaboration of the strategy into
substrategies, programs and action plans; and the con-
version of these into routine budgets and objectives.
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This document fulfills the first two of these steps.  Its
purpose is to guide the application of the third step,
which, with respect to incremental silviculture in BC,
is largely now funded by Forest Renewal BC (FRBC)
and implemented by the forest industry.

A Proposed Planning
Framework

Overview

• 3 elements: goals, strategies and plans.

• 3 planning levels: provincial, regional, manage-
ment unit.

The proposed planning framework has three basic ele-
ments - goals, strategies and plans; and has three hier-
archical levels - provincial, regional and management
unit.

Goals are the high level umbrella strategies established
by government.

Strategies and sub-strategies are formulated to attain
the goals.  While strategies may come from either gov-
ernment or the ministry, substrategies are usually of
ministry origin.  Goals and strategies are largely top-
down in nature, but they are founded in and respond to
information coming from lower levels.

Plans state the concrete actions to achieve the goals
and strategies.  Detailed planning is most appropriate
at the management unit level.  Regional and provincial
plans are largely amalgamations of management unit
plans.3

Provincial Level Strategy
The role of the Ministry of Forests with respect to pro-
vincial level strategy is to:
1. “find” and document existing government strategy;

                                                       
3 Given the tripartite structure associated with the planning and delivery of
incremental silviculture on Crown forest land (i.e., MoF, FRBC, and the for-
est industry) the preparation and adoption of incremental silviculture plans
are not exclusively a ministry domain.

2. “scrutinize” the strategy, providing feedback to
government on its appropriateness and effective-
ness;

3. “program” the strategy by developing any necessary
additional strategies and substrategies, including the
guiding principles underlying the strategy;

4. undertake stakeholder and environmental reviews as
appropriate;

5. undertake ad hoc strategic analyses to assist gov-
ernment in future strategy formation;

6. scan for emergent strategy, updating the docu-
mented strategy as necessary; and

7. collate, assess and monitor regional strategies and
plans.

Strategy approval is by the ministry executive.

Regional Level Strategy
The role of the forest regions in the development of re-
gional strategy is to:
1. adapt provincial strategy to the region, including

developing any necessary additional regional sub-
strategies;

2. undertake stakeholder and environmental reviews as
appropriate;

3. undertake ad hoc regional strategic analyses;
4. provide assistance to forest districts in the prepara-

tion of management unit strategies; and
5. collate, assess and monitor management unit strate-

gies and plans.

Strategy approval is by the regional manager.



Interim Incremental Silviculture Strategy

04/15/99 B.C. Ministry of Forests 4

Management Unit Level Strategy

• Landscape level planning is implicit in manage-
ment unit planning.

• Largest impediments are the lack of modelling
tools, the lack of experienced planning personnel
in remote districts and the absence of funding for
the development of management unit strategies.

• More attention needs to be given to the future
quality of the timber resource.

• More attention needs to be directed to the role of
silvicultural systems  and incremental silviculture
in forest habitat management.

• A framework is needed for the application of socio-
economic and financial analysis methodologies in
evaluating incremental silviculture options.

Strategic programming takes place largely at the man-
agement unit level.  Landscape level planning is im-
plicit in planning at the management unit level.

At the management unit level, forest managers, taking
into account provincial and regional strategy, formu-
late a specific strategy and plan for each management
unit, based on that unit’s unique attributes and its con-
sequent ability to supply timber and habitat of a certain
quality mix over time. A six-step process is proposed
for the development of a management unit strategy
(Figure 1).  Strategy approval is by the district man-
ager.  Ultimate plan approval is by the funding agency.

Management unit level strategies are critical.  With-
out definitive strategies there will be no focus to sil-
vicultural efforts nor confirmation of the attainability
of the provincial strategy.  The largest impediments to
furtherance of an incremental silviculture strategy for
British Columbia are the lack of modelling tools, the
lack of experienced planning personnel in remote dis-
tricts, and the absence of funding for the development
of management unit strategies.

To date, timber supply planning has been volume ori-
ented.  While this meets the needs of allowable annual
cut determination, more attention needs to be given to
the future quality of the timber resource.  To this end, a
simple log quality classification system is proposed on
page 15.  Figure 2 is an example of a timber supply
forecast depicting both quantity and quality of the fu-
ture resource.

STEP

1

2

3

4

6

ACTION

MANAGEMENT UNIT PLANNING PROCESS

Identify Timber and Habitat Supply Issues
• Assess TSR Information & Other Studies
• Define by Short, Mid, Long Term

Identify Possible Solutions
• Define an Initial Set of Potential Silviculture Strategies
• Identify by Short, Mid, Long Term
• Consider Higher Level Strategic Direction

Conduct Stand Level Analysis
• Evaluate a Range of Treatment Regimes, Responses and Costs
• Determine Extent of Candidate Areas
• Select Treatment Regimes Showing a Reasonable Response and Having a 

Reasonable Amount of Treatable Area

Conduct Management Unit Level Analysis
• Evaluate Potential Strategies Identified in Step 2  Using Treatments and 

Responses Identified in Step 3
• Look at Short, Mid, Long Term Solutions
• Develop Program Levels by Treatment, Forest Type, Age Class, etc
• Assess future timber quantity, timber quality, and habitat supply profiles

Select Strategies and Plan
• Consider Higher Level Strategic Direction
•   Establish Goals
• Confirm/Select Silviculture Strategies for Short, Mid, Long Term
• Quantify Expected Results
• Illustrate Future Timber Supply Quantity and Quality by Decade
•   Illustrate Habitat Supply Over Time
• Define an Incremental Silviculture Program Consisting of:

- an Initial 5 Year Program  Showing Species Type, Supply Block, 
Age Class, Treatment Regime

- a second 5 year Total Program to complete 1st decade

by Year

5 Conduct Environmental and Stakeholder Reviews
• Conduct Environmental Impact Assessments Where Necessary
•   Conduct Stakeholder Reviews

Figure 1.  Proposed Management Unit Planning Process
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Example of a Timber
Supply Profile Over Time 
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Figure 2. This example illustrates: (1) a generally increasing
total harvest level; (2) a reduction in the relative proportion
of softwood fibre logs in favour of sawlogs and premium
logs; and (3) a transition from hardwood fibre logs to hard-
wood sawlogs.

While in some areas forest companies and the Ministry
of Forests are already doing so, on the whole more at-
tention needs to be directed to the role of silvicultural
systems and incremental silviculture in forest habitat
management.  Management unit modeling systems
must be capable of defining landscapes and of tracking
habitat classes over time within them.

A framework is needed for the application of socio-
economic and financial analysis methodologies in
evaluating incremental silviculture options.  There is a
danger of the government making strategic decisions,
which incorporate many “soft” factors, running into
difficulty at the management unit and stand level if for-
esters rigidly apply financial analysis.  Present guide-
lines do not acknowledge such “soft” factors in any
meaningful way.

Government’s Goals and
Strategies

Goals

Government’s Goals:

• Sustainable Resource Use;

• Community Stability; and

• A Strong Forest Sector

The literature indicates an umbrella strategy can be
expected to exist and can be “found” through an analy-
sis of government statements and actions.  Such an
analysis indicates provincial governments over the past
almost twenty years have had the three fundamental
goals in relation to the forest sector.  These are shown
in the box above.4

Strategies
The following strategies are evident from statements
made by various provincial governments over the past
20 years or so.  Some of these, coming from different
documents, are similar in wording but nevertheless are
slightly different from the others.  Also, some strategies
work towards accomplishing several goals.

Goal - Sustainable resource use.
Strategies:

1. Restore areas degraded by past harvesting to full
productivity (for example, reforesting the backlog
of not satisfactorily restocked (NSR) areas).

2. Wherever possible, maintain future harvest rates
and quality at or above current levels.

3. Increase the wood yield beyond that obtainable
from basic forestry.

4. Keep forests healthy.
5. Innovative Forest Practices Agreements.
6. Community Forest Pilot Projects.

                                                       
4 see Working Paper 3: Government’s Goals, Proposed Guiding Principles
for a complete review.
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Goal - Community stability.
Strategies:

1. Ensure a smooth and orderly transition towards the
usually (but not always) lower long-term harvest
rates.

2. Wherever possible, maintain future harvest rates
and quality at or above current levels.

3. Wherever possible, reduce the fluctuation in harvest
rates.

4. Provide local well-paying jobs.
5. Innovative Forest Practices Agreements.
6. Community Forest Pilot Projects.

Goal - A strong forest sector.
Strategies:

1. Improve future forest quantity and value.
2. Create local, well-paying, skilled jobs.
3. Bid Proposal Sales Evaluation Pilot Program.

Guiding Principles

Key guiding principles:

• Because the distant future cannot be foretold, the
best and only course of action is that which mini-
mizes risk and maintains options.

• BC’s forests are important from the local to global
levels and should be managed in this context.

• Each generation of British Columbians becomes
the steward of the province’s forest resources and
has a moral obligation to preserve this heritage for
future generations.

Introduction
Guiding principles provide the subjective context for
an incremental silviculture program.  Generally they
encompass an accepted set of values, beliefs, and con-
cepts that are then consistently used to guide decision-
making.  Based on a review of existing guiding princi-
ples, the following guiding principles for incremental
silviculture are proposed.  The italicized key principles
constitute the fundamental basis for the interim strat-
egy.

Principles
 Forest Management

1. Forest management is a long term activity and,
because the distant future cannot be foretold, the
best and only course of action in managing the
timber resource is that which minimizes risk and
maintains options.

2. The short, mid and long term are of equal impor-
tance in the development of incremental silvicul-
ture plans and priorities.  Each time period merits
consideration within the context of the specific
needs and available management options in each
forest management unit.

3. New information and changing values will warrant
continual reassessment of higher level, manage-
ment unit level, and stand level objectives.  Tomor-
row’s choices may be different from today’s,
necessitating adaptive management.

4. The selection of incremental silviculture treat-
ments, treatment regimes, priorities and invest-
ments is a matter of professional judgment
involving consideration of, among other things:
• these guiding principles;
• higher level plans and objectives, including so-

cial objectives, and the achievement of balance
between objectives;

• the potential mix of benefits to be derived at all
levels, from the stand to the global;

• the best available local knowledge of treatment
responses, or experience elsewhere if local
knowledge is insufficient;

• investment requirements and potential eco-
nomic consequences, including the practical
and theoretical limits to available analysis
tools;

• risks and uncertainties; and
• in the absence of complete and reliable infor-

mation, those choices constituting common
sense and best professional judgment.

 Environmental

5. British Columbia’s forests are important locally,
provincially, nationally and globally, and should
be managed in this context.
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6. British Columbia’s integrated resource manage-
ment forests are a renewable resource and can be
maintained as such only by using practices which
ensure long-term ecosystem health.

7. British Columbia has a unique richness of biologi-
cal diversity which warrants care and preservation,
including maintaining all stages of successional
forest across the landscape.

 Socio-economic

8. Each generation of British Columbians becomes
the steward of the province’s forest resources and
has a moral obligation to preserve this heritage
for future generations by restoration of historical
degradation and by passing on forest resources
undiminished or enhanced in growing potential,
yield and value.

9. A healthy environment and a healthy economy are
essential to the social, cultural, material, physical
and spiritual well-being of British Columbians.

10. Aboriginal culture and rights must be respected.

11. Communities, interest groups and individuals have
the right to access information, to be involved in
forest planning, and to monitor performance.

12. Community stability and well-paying jobs (capable
of supporting families) are stated social objectives
of government, to be supported through investment
in the forest and in jobs by means of undertaking
incremental silviculture activities.

13. A balanced portfolio of regeneration, stand tend-
ing, and forest health activities is necessary to
maintain a diversified, stable base of contractors
with high levels of expertise.

14. Incremental silviculture expenditures must be fis-
cally responsible and the most economically effi-
cient possible, within the context of social or other
non-quantifiable objectives as may be established
by government.

 The Role of Incremental Silviculture

15. Incremental silviculture has a valid and important
role in:
• adding growth, yield and value to the timber

resource;
• contributing to the long term sustainability of

the timber resource;

• assisting in a smooth transition from primary
to secondary forests;

• ensuring long-term ecosystem health, including
that of the global ecosystem;

• strengthening the health of forests;
• restoring forests that have been degraded;
• managing stand and forest level biodiversity;
• managing habitat for a wide range of flora and

fauna;
• managing watersheds and riparian areas for

water quantity and quality;
• enhancing the inherent beauty of forests;
• enhancing the productive capacity of forests

for other commercial uses in addition to the
timber resource;

• providing stable, well-paying jobs; and
• assisting in stabilizing communities.

Timber Supply and Demand

Introduction

• A timber supply and demand analysis is necessary
for the exercise of due diligence, BUT:

• forecasts frequently contain conflicting opinions;
and

• assessing short term trends is irrelevant to a 40 -
120 year planning horizon.

Programming government strategy to ensure it is ac-
complished in the most efficient and effective manner
requires further background analyses.  The following
questions require investigation.
• Can future timber supply be increased?  How?
• What are the trends that may affect this?
• If we produce more timber will there be a demand

for it?
• Will demand be different for different grades or

species?
• Are we likely to get a return on our investment?

An enigma of strategy and planning is the matter of
forecasting the future.  Predictably, a review of studies
of future timber supply and demand finds many con-
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flicting opinions.  While assessments of timber supply
are generally more realistic than those of timber de-
mand, even these can change dramatically in a short
time.  For example, the collapse of the USSR has
greatly affected timber supply in eastern Europe and
Asia.

Nevertheless, broad analyses were conducted in the
background studies, the main purposes of which are to
document existing trends, to check for signs that would
indicate a major shift in strategy is warranted, or to
“red flag” something for further investigation in the
near future.  At best, however, these are short-term
trends which are largely irrelevant to the planning hori-
zon of between 40 and 120 years for most of British
Columbia’s managed forest land.

Following is a brief summary of the findings in Work-
ing Paper 4: Proposed Log Quality Framework, Tim-
ber Supply and Demand.

The Structure of Demand

Manufactured Forest Product Demand

Final demand is in the form of manufactured forest
products.  The primary products are paper and paper-
board, panels and sawnwood.  (Figure 3)

Because not all paper and paperboard is made from
wood-based fibre, the highest aggregate measure of fi-
bre consumption and production is ‘total fibre furnish’
which consists of wood pulp, recovered paper and non-
wood fibre.  Pulp and paper are considered globalized
markets, that is, there are few barriers to trade, stan-
dard grades and volume measures are recognized glob-
ally, and there are large global companies serving the
marketplace.

Markets for panels and sawnwood are regional in na-
ture, that is, they are traded internationally but barriers
to free global trade exist, such as national sizing or
grading standards.

Demand at the Log Level

The demand for manufactured forest products ulti-
mately translates into demand for raw material, i.e., for
logs.  The highest aggregate measure of log production
and consumption for logs is ‘total roundwood,’ which
consists of fuelwood and industrial roundwood.  In-
dustrial roundwood consists of sawlogs, veneer logs

and pulpwood.  Because fuelwood is a very minor
component of BC forest products, it is not considered
in this strategy.

Linkages Between Logs and Forest Products

The linkages between some forest products and round-
wood are clear, while those of others are not.  Virtually
all sawnwood comes from sawlogs.  However, wood-
based panels can be manufactured from veneer logs,
pulp logs, or from lumber manufacturing residues.
Wood pulp can be manufactured from pulplogs and
from sawmill residues.  Pulp is also made from non-
wood fibre and recovered paper.

Because of the myriad linkages, there are few direct
measures of supply and demand.  Only broad infer-
ences can be made from historical data and projections.

Total Roundwood

ROUNDWOOD FOREST PRODUCTS

Fuelwood Industrial Roundwood

Other
Roundwood

Sawlogs & Veneer Logs Pulpwood &
Particles

Recovered
Paper

Non-wood
Fibre

MANUFACTURED FOREST PRODUCTS

Misc Minor
Products

Sawnwood

 &

Residues

Panels Wood Pulp

Total Fibre
Furnish

Paper &
Paperboard

Structure of Demand

Figure 3.  Final demand is in the form of manufactured
products.  This ultimately translates into demand for round-
wood log products.  The focus in BC is on the production of
industrial roundwood.  Fuelwood is of minor importance.
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Factors Affecting the Demand for
BC’s Forest Products
Global Timber Supply and Demand

While global timber supply and demand is relevant to
all aspects of the BC forest products sector, it is par-
ticularly relevant to the pulp and paper sector, which is
considered a globalized market.

Recent Global Trends

• Sawnwood consumption has plateaued.

• Industrial roundwood consumption increased only
15% over almost a quarter century.

• The major growth has been in fibre furnish and
panels.

• The increase in fibre furnish has largely been ac-
commodated through increases in recovered pa-
per.

• Non-wood fibre is becoming a significant source of
fibre furnish.

• Much of the increased consumption has been in
developing countries, Asia in particular.

During the period 1970 to 1994, processed products
grew by two-thirds for pulp for paper, two-fold for to-
tal fibre furnish, and more than two fold for paper and
paperboard.  However, consumption of the roundwood
raw material itself was practically stagnant, having
only increased by 15 percent (Figure 4).  In the same
time period, consumption of sawnwood increased only
one percent.  As well, coniferous roundwood produc-
tion only increased by one percent, while that of non-
coniferous roundwood grew by 48 percent.

Wood-based panels “… were equivalent to only 17 per-
cent of sawnwood in volume but this ration climbed to
…  30 percent by 1994.  This may have contributed to
the slow-down in demand for sawnwood, although
some of the increase in the use of panels may reflect
new markets altogether.” (FAO5)

Much of the increased consumption occurred in devel-
oping countries (from 17% of total industrial round-
wood consumption in 1970 to 31% in 1994) and in
Asia (from 15% to 21%).

                                                       
5 United Nations Food and Agriculture Organization
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Figure 4.  Sawnwood consumption has plateaued.  Over an
almost quarter-century period, total industrial roundwood
consumption increased only 15%.  The major growth has
been in fibre furnish and panels.

Increased recycling, technological improvements, in-
creased use of non-wood fibre in paper manufacturing,
increased consumption of hardwoods and a substantial
increase in fast-growing plantations have all served to
satisfy increased demand.

Globally, wood pulp accounted for more than three-
quarters of total fibre furnish in 1970 but by 1994 was
only 56%; although in absolute terms the quantity had
grown by more than one-half (Figure 5).  These trends
“…  are effectively making the paper manufacturing
industry less directly dependent on forests.” (FAO)

1970 1994 2010
0

50

100

150

200

250

300

350

400

m
ill

io
n 

to
nn

es

1970 1994 2010

Year

Changes in Composition of 
Total Fibre Furnish  1970 - 2010

Non-wood Fibre
Recovered Paper
Wood Pulp

Source: FAO

Figure 5.  The increase in total fibre furnish has largely
been accommodated through increases in recovered paper.
Non-wood fibre is also becoming a significant source.
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Projections

• FAO predicts the rate of growth in industrial
roundwood consumption will slow to 1.2% per
year between 1994 and 2010.

• FAO predicts a supply/demand balance until 2010.

• There is a growing potential to meet demand for
fibre from high yielding plantations and fibre
farms.

• If forests are managed as carbon sinks, global
standing inventory will increase.

Globally, the rate of growth in consumption of indus-
trial roundwood is predicted to slow to 1.2% per year
between 1994 and 2010 (Figure 6).6  In absolute terms,
however, this growth is staggering.  Annual consump-
tion is predicted to increase roughly 300 million m3,
over four times that of BC’s total allowable annual cut.
Future growth is predicated largely on both an in-
creasing world population and increasing incomes in
developing nations.

Despite the predicted growth in demand, the FAO pre-
dicts a supply/demand balance at least until 2010,
which is as far out as it forecasts.  Beyond this, the
Ministry of Forests (1994 Resource Analysis) and
some others predict increasing shortages by 2020.7

There is a growing potential for meeting demand for
fibre from high yielding plantations and fibre farms;
factors which tend to dampen the potential for short-
ages.  Plantation management now accounts for about
one-third of global industrial wood production and is
increasing rapidly.  There are likely to be shifts not
only within regions to intensive management, but also
interregional shifts out of regions poorly suited to
plantations into regions that have a comparative ad-
vantage in intensive plantation forestry, particularly
into the semi-tropics.

Concerns about global warming due to the emission of
‘greenhouse’ gases have given rise to the concept of
using forests to act as carbon sinks through their abil-
ity to extract carbon dioxide from the atmosphere.
Such a role for forests, if it comes about, could create

                                                       
6 This “slowing” is in comparison to the period 1970-1990, during which
industrial roundwood consumption grew at the rate of 1.48%/yr.
7 Once again demonstrating the perils of forecasting, neither the MoF nor the
FAO forecasts foresaw the economic crises occurring in southeast Asia and
the resultant reduction in demand.  Both forecasts would now appear opti-
mistic.

increases in global standing inventory and timber sup-
ply.
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Figure 6.  Recent world economic events are likely to result
in lower consumption than predicted.  Even so, the predicted
level for 2010 is only slightly above that which actually oc-
curred in 1990, giving rise to expectations of a balanced
supply/demand picture over the near term.

Regional Timber Supply and Demand

British Columbia’s Major Markets

The table below shows the destination of BC’s forest
products in 1996.  The United States is by far British
Columbia’s largest market, followed by Asia, of which
Japan has a significant market share.8  The next most
significant market is the Canadian domestic market.
Europe is only a significant market for BC pulp, paper
and paperboard exports.

                                                       
8 Significant market shifts can occur over relatively short time periods.  Be-
tween 1988 and 1996, solid wood exports to Japan doubled from 13% to
26% of BC production.  Recent economic developments in Asia are no doubt
reversing this trend.  However, data on market changes are not yet available.
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Product Destination %
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(*)

C
a
n
a
d
a

E
u
r
o
p
e

O
t
h
e
r

Solid Wood
(by value)

54 26 - 14 3 3

Newsprint
(by volume)

51 11 17 11 2 8

Pulp, Paper,
Paperboard
(by volume)

20 16 24 9 27 5

Source: COFI, 1997
* Not including Japan

North America

• There is conflicting evidence about the supply /
demand balance.

• Potentially tight, but not crisis, situation expected.

In North America, a potentially tight, but not crisis,
softwood supply situation is expected until plantations
in the southern USA and Pacific Northwest mature.
This may be eased by greater use of hardwoods if con-
sumer tastes permit, and by increased imports from
Canada into the USA. (FAO)

While production in the US South is showing signs of
leveling off, intensive plantation management and fibre
farming has the capability to supply substantial quan-
tities of US domestic fibre.

Asia

Until recently, Asia had been one of the largest growth
areas in the world.  Given the economic crises that
have gripped the region, forecasts of continued growth
will have to be revised.

Technological Developments

• Blurring of lines in pulp quality = less advantage
for BC.

• Composite wood/engineered wood products are
competing successfully with lumber in many mar-
ket segments.

• Recovery of manufactured wood products from the
raw resource will continue to improve.

• Tree improvement, intensive plantations, fibre
farms elsewhere can significantly increase global
supplies of fibre.

• Vatwood fibre production?

• Woodfibre-plastic composites?

• New substitutes?

Technology is changing fast on many fronts.  This
trend is likely to continue.  Following are a few new or
potential developments, most of which would likely
have negative influences on the demand for BC forest
products.
• Technology is blurring the lines between the qual-

ity of pulp from different tree species and between
different methods of manufacture.  Acceptance of
such pulp by the marketplace reduces the former
competitive advantage associated with BC’s high
quality softwood pulp.

• Recovery of manufactured wood products from the
resource will continue to improve.  For example,
sawing is so fine in many Swedish sawmills that
they do not need lumber planers.  Few, if any, BC
mills employ this technology.

• Composite wood technology and engineered wood
products are competing successfully with lumber,
particularly in the larger dimensions.

• Tree improvement programs in other regions will
have a dramatic impact on fibre production.  Tis-
sue culture techniques allow the quick production
of genetically engineered plants without having to
wait for a breeder tree to reach sexual maturity (as
is currently the case in BC).  With rotations as
short as six years on some intensively managed
plantations and fibre farms, the impacts of new ge-
netic technology are captured rapidly, thus encour-
aging ever greater efforts in tree improvement.

• On the horizon is the possibility of in vitro pro-
duction of wood fibre, not requiring forests at all.
In such a scenario, any country would be able pro-
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duce its own pulp, paper and reconstituted wood
products.

• Research and development is on-going in the
binding of woodfibre with non-organic materials
such as plastic, cement and gypsum.

• There is the ever-present threat of entirely new
substitutes being invented.

Real Log Prices

• Some say up, some say not.

• Near term global outlook stable?

• Perhaps some higher prices in N. America.

• Predictions over the length of BC rotations fruit-
less.

• Reinforces the need for a strategy that focuses on
minimizing risk and maintaining options.

A ‘real’ log price change occurs when log prices in-
crease or decrease over time relative to other goods, net
of inflation.  The literature reveals many conflicting
opinions regarding future real log prices.  Some studies
forecast real price increases for wood products or tim-
ber generally; others indicate this may be limited to or
greater in larger logs, better grades, or certain species
only; while yet another rejects the notion of real log
price increases entirely, on the basis that substitution
will occur which would act against real price increases
by lowering the demand for wood products.

Many log price projections are based on the finding
that real log prices have increased in the past.  Some,
however, believe that historical prices do not seem to
be relevant to future predictions.  Moreover, even some
retrospective studies do not agree on whether there
have actually been real log prices in the past.  The de-
termination seems ultimately to depend on the period
the researcher studies.

With the above in mind, it generally appears in the lit-
erature that global real log prices have historically in-
creased over long time periods, but that more recently
there has been little change.  As well, studies indicate
that there have been and continue to be distinct market
price differentials between low and high quality lumber
(and logs).

The near term picture appears to be that global real log
prices will remain relatively stable, with little or no real
price increases.  In North America, where timber sup-

plies are expected to be tighter (especially softwoods)
there is some possibility of real price increases over the
near term, but these are not likely to be substantial.
Naturally, these conclusions will be a subject of de-
bate.

In the final analysis, projecting real log prices over the
length of BC rotations, that is from 40 to 100 years
and longer, is fruitless.  This further emphasizes the
need for a strategy that focuses on diversification and
maintaining options.  In this context, there is a role for
common sense and sound professional judgment re-
garding objectives, silvicultural treatment costs and
biological responses.

The British Columbia Situation
Forecast Timber Supply

• Without intervention, BC’s total AAC from regu-
lated lands is forecast to decline from 71 to 58.5
million m3.

• Timber quality can also be expected to continue to
fall.

Volume Forecast

In British Columbia, without intervention, timber sup-
ply is expected to decrease over time.  Harvest volumes
from regulated lands are forecast to drop from the cur-
rent total provincial allowable annual cut (AAC) of 71
million m3 to an estimated long term harvest level of
58.5 million m3, a 17% decline.  Such a decline could
result in corresponding reductions of about 5% in pro-
vincial GDP and of about 46 000 direct and indirect
jobs.  Forestry dependent communities would clearly
suffer the most.

Under present conditions, timber harvesting on private
unregulated non-industrial forest land is to some extent
a liquidation harvest (for example, on some lands ac-
tive reforestation is not being pursued or land use is
changing) and constitutes a downward pressure on fu-
ture total provincial harvest.9

Quality Forecast

Rough analysis indicates current harvests to consist of
approximately 15% ‘premium’ logs.10

                                                       
9 This strategy does not further address the timber supply aspects of private
forest land.
10 Premium quality logs have one or more of the qualities of: larger dimen-
sion, narrow ring width, high specific gravity, low taper, few or no knots,
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No forecasts of future timber quality in BC have been
made, but the premium log component over the next
several decades will largely be dependent upon forests
that already exist (generally first-growth) and cannot
be feasibly modified through management practices.  A
recent shift in the lower value component of the total
provincial AAC from 6% to almost 11% indicates that
the trend towards lower quality will likely continue.11

Ultimately, based on present day definitions, the pre-
mium log component may fall as low as 5% of future
harvest volumes.  On the other hand, because long ro-
tation management will occur in a significant percent-
age of forests, it is possible that the premium log
component will rise some time in the future without
active silvicultural intervention.  Further analysis is re-
quired to confirm these speculations.

As will be discussed later, wood quality in BC is rela-
tive to wood quality in the rest of the world.  Future
demand may not be the same as present demand.

Potential BC Timber Supply

Volume Potential

• A continuation of the present downward trend in
timber supply appears unavoidable over the next
few decades.

• With silvicultural and other interventions as well as
improved resource information, provincial long
term harvest levels can recover to near current
levels.

• Some management units have limited potential for
recovering from substantial forecast reductions in
harvest levels, having implications for the stability
of associated forest-dependent commun ities.

A continuation of the present downward trend in BC
timber supply appears unavoidable over the next sev-
eral decades.  The timber supply must adjust to factors
such as the Protected Areas Strategy; the Forest Prac-
tices Code; the transition from primary to secondary
forests; and improved estimates of operability, forest
productivity and forest inventory.  Over the long term
however, with silvicultural and other interventions and

                                                                                            
such that they are suitable for the production of high value forest products
and therefore command higher than normal prices in a free market.  Specifi-
cations will vary by tree species, demand and location.
11 Retrospective studies indicate the quality of harvested timber fell 25%
between 1925 and 1980, and continued to decline during the period 1980 to
1992.

as a result of improved estimates12, the potential exists
to increase provincial timber supplies such that they
could support future harvests at or above current levels
(Figure 7).  This is the result of a rough analysis.
Confirmation of the potential timber supply can only
come from conducting detailed analyses for all 71
management units in the province and summing the
results to the provincial level.

Some management units have limited potential for re-
covering from substantial forecast reductions in har-
vest levels, having implications for the stability of
associated forest-dependent communities.

Provincial Harvest Forecasts
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Figure 7.  Without intervention, future harvest levels are
likely to decline (TSR 1 Base Case).  With silvicultural and
other interventions, as well as with improved resource in-
formation, the potential exists to increase future timber sup-
ply as illustrated by the upper line.  Detailed analysis is
required for all 71 management units to confirm this poten-
tial and to develop specific strategies for attainment.

The indicated potential timber supply can be achieved
through greater use of alternative silvicultural systems
and through programs to:
• improve the growth of trees through selective

breeding of superior native trees;
• minimize voids in regenerated stands;
• reduce regeneration delays and time until green-up;
• increase yields through fertilization; and

                                                       
12 For example, better estimates of the productivity of land currently sup-
porting older timber are expected to indicate higher growth rates than are
currently estimated for new forests following regeneration.
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• rehabilitate the remaining backlog of not satisfacto-
rily restocked areas, or NSR.

The emphasis being placed on tree improvement else-
where suggests there should be greater emphasis on
this in British Columbia.  Return on investment poten-
tial for tree improvement and for fertilization of suit-
able stands both frequently stand out in the literature as
the highest amongst all activities.

Quality Potential

• Maintaining a diversified portfolio does not neces-
sarily mean recreating today’s portfolio.

• Silvicultural interventions, as well as long rotations
on some stands have the potential to improve the
quality of the timber supply over the long term.

What constitutes a ‘premium’ log is likely to change
over time, as dictated by future markets.  Maintaining
a diversified portfolio does not necessarily mean recre-
ating today’s portfolio.  Within this context, and with
an analysis of the future unmanaged quality portfolio
in hand, a timber value-added strategy can be devel-
oped.

Many other competing regions are focusing on the
quality of their forests.  With silvicultural intervention,
the potential certainly exists to improve the quality of
future BC timber supplies.  Programs of pre-
commercial thinning, pruning, fertilization, commercial
thinning, and combinations thereof can readily accom-
plish this.

Trends and Issues in BC Forest Resource
Management

• Environmental services of forests will receive
greater prominence.

• Harvest volumes of planted stands will be signifi-
cantly increased through the selection and breed-
ing of superior native trees.

• More management for multi-storied forests.

• Long rotation management will occur on a signifi-
cant proportion of stands.

• Commercial thinning will substantially increase.

• Debate on pre-commercial thinning needs resolu-
tion so it can be used appropriately.

The following trends and issues in BC forest resource
management have implications for incremental sil-
viculture programs.

1. The environmental services of forests will receive
greater prominence, maintaining pressure to further
reduce the level of harvesting as well as creating
new pressures to practice incremental silviculture
for the achievement of non-timber objectives.

2. Harvest volumes of many planted stands will be
significantly increased as a result of the selection
and breeding of superior native trees for seed for
planting stock.  Public concerns about narrowing
the genetic resource are likely to arise if there is in-
sufficient information as to how this is being ad-
dressed.

3. There will be more management for multi-storied
forests.  The silvicultural regimes for such forests
tend to rely more on natural regeneration, poten-
tially reducing the opportunity to benefit from tree
improvement programs.13

4. Rotation ages of a significant proportion of stands
will be longer than biological and financial rotation
ages, necessitating specific stand prescriptions for
long rotation management.  Long rotations will re-
sult in a higher proportion of premium logs than
would be achieved under financial or biological ro-
tation age management.

5. Commercial thinning will substantially increase, as
much for the reason of maintaining harvest flows as
for silvicultural purposes.

6. There is on-going debate as to the effects of pre-
commercial thinning (and of initial plantation
spacing) on the volume and quality of stands.  This
debate needs to be resolved so that thinning can be
used appropriately.

Relating BC Supply to Demand
General

British Columbia has little room to expand its harvest
beyond current levels.  Therefore, as global industrial
roundwood production increases, BC will produce a
diminishing share of the world’s total forest products
and of exported forest products.  While BC stays in the

                                                       
13 Improved trees could still be used in the establishment of an understory
layer, but overall the opportunity to benefit from tree improvement would be
lessened.
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65 to 75 million m3 per year range, global production
of industrial roundwood is forecast to grow from 1 500
million m3 per year in 1994 to 1 800 million by 2010.
This increase alone is more than four times BC’s total
annual production.  Clearly, BC will not be competing
on a volume basis.  What BC can produce is high
quality softwood from sustainably managed forests;
some of which is of relatively uncommon species.14

Similarly, as BC’s internal economy expands, main-
taining forestry’s share of provincial gross domestic
product can only be accomplished through adding
value both in the forest through silvicultural treatments
and in manufacturing through secondary and tertiary
manufacture.

BC Demand by Log Quality Class

Fibre Log

Logs not meeting the sawlog definition and yielding
mostly utility lumber and chips.

Sawlog

Logs having at least 50% sound wood and yielding
lumber mostly above utility grade.

Premium Log

Logs having qualities that command higher than av-
erage prices.

For simple analysis, a log classification system of fibre
log, sawlog, and premium log is proposed for use in
planning future forest quality.15  The timber supply and
demand factors presented in the previous sections all
ultimately translate into demand for logs of these
classes which in turn silviculturalists can translate into
silvicultural practices and programs to achieve the de-
sired mix.

                                                       
14 For example, western red cedar, yellow cedar and Sitka spruce have only
limited range outside British Columbia.
15  See Working Paper 4: Proposed Log Quality Framework, Timber Sup-
ply and Demand for a full discussion.

Fibre Log Demand

• BC will have a reduced fibre log supply in the fu-
ture, largely due to the soundness of second
growth timber and to anticipated interim reduc-
tions in harvest levels.

• There may be localized shortages in BC due to
this reduced supply, which may result in reduc-
tions to overall BC pulp capacity.

• Other regions, particularly the semi-tropics, can
grow fibre at lower cost.

• Maintain options by planning thinnings to yield
small sawlogs rather than fibre logs.  Market
forces at the time of thinning will determine the
end use.

In BC, the transition from primary to second growth
timber will result in a reduction in the fibre log supply.
This is because second growth stands will be virtually
100% sound wood and will be subject to less breakage
during harvesting.  Fibre logs in the future will there-
fore consist primarily of smaller diameter logs pro-
duced from commercial thinnings and of short length
logs from tree tops.  This may result in localized fibre
log shortages commencing in a few decades.

The anticipated interim reduction in harvest levels will
reduce the overall availability of both fibre logs (from
which chips can be manufactured) and of residual
chips (from lumber manufacture).  Offsetting this to
some extent might be an increased fibre log supply re-
sulting from increases in the ‘marginal’ component of
the timber supply and from commercial thinnings.
However, all of these will result in higher raw material
costs, which if the pulp marketplace will not support
higher prices, could result in reductions in provincial
pulp capacity to reflect the economical level of fibre
supply.

By their nature, fibre logs are associated with the pulp
marketplace.  As noted earlier, pulp is a globalized
market.  From a global perspective, one cannot be op-
timistic about planning silviculture regimes to produce
small diameter fibre logs for the purpose of expanding
BC pulp production.  There are too many other cheap
potential sources of fibre furnish available at the global
level.  Technological developments and foreign ex-
change rates also pose threats.

In BC, it would appear sensible to plan for commercial
thinnings that yield small sawlogs rather than pulp
logs.  Market forces at the time of potential thinning
will dictate the ultimate allocation between use as a
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sawlog or a fibre log, but planning for sawlogs main-
tains the option for that use.  For most of British Co-
lumbia, this would mean planning for a single
commercial thinning, later rather than earlier in the
rotation.  On high-site suitable stands close to manu-
facturing facilities more than one commercial thinning
yielding small sawlogs may be feasible.  Some areas
may be suitable for high intensity plantation manage-
ment, particularly using hybrid poplar species.

Sawlog Demand

• Global and US demand is expected to slowly in-
crease.

• Major BC competitor in the US is US domestic
production where there may be substantial capa-
bility in reserve over the long term.

• Sawlogs are likely to remain the mainstay of BC
demand.

Sawnwood consumption appears to have reached a
plateau in most countries.  The FAO predicts a global
growth rate for sawnwood products of only 0.9% per
year in the period 1994-2010, by far the lowest rate of
any product group.

As noted earlier, the US, Canadian domestic, Japanese,
and Asian markets are of particular importance to
British Columbia.  Of these, the US market is the larg-
est, most consistent and therefore, the most impor-
tant.16

Similar to world demand, demand for lumber in the
United States is anticipated to grow at a slow pace.
However, this growth rate applies to such a large base
that the actual increase will be substantial.  The major
competitor for BC lumber is US domestic production.
While this production is constrained from public land,
private land in the US may have substantial capability
in reserve over the long term.

Allowable annual cuts in BC are currently established
using minimum harvest ages based on sawlog produc-
tion.  This is often related to harvesting costs – logs
that are too small are uneconomic to harvest and manu-
facture.

Within BC, the demand for sawlogs as the primary
product at the forest level will continue into the fore-
seeable future.  A sign of change would come from a
structural change to the forest industry in BC.  This is
                                                       
16 See footnote 8, page 10 regarding the potential of markets to shift.

as much a provincial policy matter related to the
structure of forest tenures, as it is a matter of supply
and demand factors.

Premium Log Demand

• Ongoing debate about prices.

• Some feel technology will fully meet or replace
demand for large dimension material.

• Rough estimate that premium logs currently com-
prise about 15% of total harvest.  This level is ex-
pected to diminish over time, to perhaps as low as
5%.

• The market definition of a premium log can be ex-
pected to change over time.

• Stand level financial analysis indicates a range of
investment returns on silvicultural treatments to
improve timber quality.

• Main justification for managing for premium logs is
to maintain options.

As noted earlier (page 12), there is on-going debate as
to whether larger diameter logs will command premium
prices.17  There are reasoned and valid, but opposite,
opinions regarding future demand and price trends.
Some believe that past favourable price trends will
continue into the future.  Others feel technology will
eventually enable the replacement of larger dimension
material with composite stock, and therefore past price
differentials will not continue into the future.

At the stand level, financial analysis of incremental sil-
vicultural treatments (particularly pruning) to create
premium logs does not always indicate a positive fi-
nancial return at a 4% social discount rate.  Because
discounting favours early return of invested capital,
returns tend to be highest for treatments on higher pro-
ductivity stands.  Returns for most treatments improve
considerably if higher future real log prices are as-
sumed for premium logs.  Arguments can be made that
social objectives need to be taken into account and can
outweigh pure financial investment considerations.
Certainly, with lower social discount rates, more
treatments indicate positive returns and those that are
already positive improve even more.

In the final analysis, the main reason for targeting the
production of premium logs is to maintain options.
While the current production of premium logs is
                                                       
17 Large size being just one of several possible characteristics of a premium
log.
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roughly estimated at 15% of total British Columbia
harvest, future levels can be expected, without sil-
vicultural intervention, to decline to perhaps as low as
5%.

Risk and Uncertainty

The literature on silvicultural investment risk leans
strongly towards diversification as a means of mini-
mizing portfolio risk.  The vast majority of commercial
forest land in British Columbia is owned by the prov-
ince.  The investment platform of the province is nar-
rower than that of many multi-national firms.  Forest-
based risks borne by the province generally cannot be
diversified beyond its borders.  Its citizens expect pro-
vincial government forestry investments to be made in
the province not, for example, in the forests of the US
South, Chile or New Zealand.

Implications for an Incremental Silviculture
Strategy

From the above, a few broad conclusions with respect
to implications for an incremental silviculture strategy
may be drawn.
1. Without intervention, BC’s timber supply will di-

minish in both quantity and quality.
2. With silvicultural and other interventions, along

with improved resource information, BC’s overall
timber supply can likely be increased over the mid
term to a long term level similar to today’s.

3. The government’s goals of sustainable resource use
and a strong forest sector appear attainable through
strategies of increasing future timber supply and
improving future timber quality.  Attainment of
government’s goal of community stability is more
difficult because at the local level there will be
some variability in the capacity to improve the fu-
ture timber resource.

4. The long term demand and supply situation cannot
be predicted but there is no immediate reason to be-
lieve there will not be a marketplace for timber pro-
duced at competitive prices.  Competing at the fibre
level may be more difficult in view of increasing
low-cost production elsewhere.

5. Commercial thinning is most likely to be practiced
for reasons of sawlog volume flow.  Stand density
management should be oriented to producing larger

diameter material, usually from commercial thin-
nings later in a rotation.

6. Sawlog demand will be the mainstay of forest pro-
duction at the log level.

7. A certain component of log production should con-
sist of premium logs.  The purpose of doing so is to
minimize risk and maintain options.

An Interim Incremental
Silviculture Strategy

Introduction and Caveats
The review of the concepts of strategy, the proposed
planning framework, the documentation of govern-
ment’s expressed goals and strategies, the guiding
principles, and timber supply and demand factors all
culminate in the following interim incremental sil-
viculture strategy.

The following are critical to the understanding and
implementation of the strategy:
• The viability of the strategy requires confirmation

through the development of management unit
strategies and plans; a reality check, so to speak.
When these are summed, they may indicate some
parts of the provincial strategy require modifica-
tion.

• Incremental silviculture strategies form part of a
suite of potential strategies to attain the higher
level goals of government.  Because the focus of
this strategy is incremental silviculture such other
strategies are not addressed here. It is assumed
they will be acted upon.

• The strategies and sub-strategies have not been
costed.  The purpose of the strategy is to provide
general direction to the application of existing
funds towards the achievement of government’s
goals.

• Strategy evolves and changes over time, regard-
less of whether the documentation does or not.
The ministry must continually scan for new de-
velopments and update the strategy documenta-
tion accordingly.
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• This is a general strategy.  Not everyone will
agree with it in its entirety.  Forest managers
should be allowed some latitude at the manage-
ment unit level to follow variations of the path
plotted by this strategy.  This, in itself, contrib-
utes to creation of a diversified portfolio of
stands.

Government’s Goals
The provincial government has the following three fun-
damental goals:

• sustainable resource use;
• community stability; and
• a strong forest sector.

Strategy for the Quantity  of Future
Timber Supplies
Working Targets

To provide focus to incremental silviculture activities
the following ‘working targets’ are presented in sup-
port of government’s goals.

Within the Context of the Guiding Principles:

Working Target 1: Minimize the anticipated
interim reduction in timber supply so that
provincial annual harvests of at least 65 mil-
lion cubic metres can be achieved during
this period.

Working Target 2: Create a long term timber
supply capable of supporting a steady long
term provincial harvest level of at least 75
million cubic metres.

The focus of these targets is timber supply and harvest
levels, not AAC.  Implicit in the strategy is the creation
of some degree of flexibility in timber supply so that
fluctuations in market demand can be capitalized upon.
For example, even if total provincial AAC were to fall
as low as 60 million m3, provincial harvest policy al-
lows ± 50% harvest variance on this in any one year
and ± 10% over five years.  It is therefore the factors
of timber supply and market demand, not AAC, that
usually determine the actual harvest level and any
given year.

The targets implicitly assume a status quo in terms of
the future timber harvesting land base and forest
practices.  Changes in these may necessitate associ-
ated changes to the targets.

Analysis of government initiatives indicates that gov-
ernment has consistently invested in incremental sil-
viculture over almost 20 years for, among other
reasons, the purpose of increasing future harvest levels.
Although government has never explicitly stated that it
wishes to maintain today’s harvest levels, it often im-
plies this goal through its expressed desire for
sustainability (there is little likelihood that future gen-
erations will need less wood).  Analysis indicates that
slightly exceeding the current harvest level in the future
is a realistic and attainable goal.18  Exceeding the cur-
rent harvest level meets the criterion of a target being a
“plausible challenge.”

Although to some a working target of 75 million cubic
metres may not appear to be a particularly ambitious
target, it is in fact over 25% above the current forecast
long term harvest level of 58.5 million cubic metres.

The provincial targets require disaggregation to re-
gions, which must give further direction to manage-
ment unit planners as to expectations of how each unit
can support the provincial strategy.  It is not practical
nor economical to extend the targets equally to every
management unit.  Some units have substantial fore-
cast reductions in future harvest levels with little means
to overcome them.  Consequently, other management
units will have to have higher future timber supplies
sufficient to offset them.

Incremental Silviculture Strategies to Achieve
the Quantity Targets

The following strategies are organized in the time pe-
riod by which the results are anticipated, not by the
time period in which actions must necessarily com-
mence.  For example, to increase harvest levels in the
long term, backlog NSR must be eliminated in the near
future.

Short Term19

1. Increase the use of alternative silvicultural sys-
tems and commercial thinning, in those man-

                                                       
18 Recognizing that this requires confirmation through analysis at the man-
agement unit level.
19 The Short term is the next 20 years.
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agement units where adjacency constraints limit
short term harvests.

 Short term harvest levels in a significant number of
timber supply areas are sensitive to adjacency con-
straints.  Studies indicate that implementation of
alternative silvicultural systems and commercial
thinning can yield substantial increases to short
term harvest levels in many of these units.

2. Achieve earlier green-up in those management
units where this factor limits short term harvest
levels, through programs of increased planting of
larger and improved stock, intensive vegetation
management, and fertilization.

 Short term harvest levels in a number of timber
supply areas are sensitive to reductions in green-up
ages.  Green-up ages in these units can be reduced
through the indicated programs.

3. Fertilize suitable stands scheduled for harvest 10
to 20 years from now.

 Stand level financial analysis indicates fertilization
10 - 20 years prior to harvest offers among the
highest returns on investment of all incremental sil-
viculture activities.  This treatment should therefore
be considered wherever suitable stands are avail-
able.  Immediate opportunities are likely limited be-
cause most stands to be harvested 10 to 20 years
from now are too old, too close-canopied, or of a
species which does not respond to fertilization.
Over time, a greater area of suitable stands will
emerge as younger, managed stands become avail-
able for harvest.

Mid Term20

1. Increase regenerated stand volumes by 20%
through the substrategies listed on page 20.

 In some management units, increasing long term
harvest levels can free up timber over the mid term
that otherwise must be held to fill in a gap in tim-
ber supply due to imbalances in age class struc-
ture.

                                                       
20 The Mid term is the period of transition between the short and long terms,
and will vary by management unit.  It starts 21 years from now (after the end
of the short term), and ends as long as 150 years from now (generally the
longest time before the long term is reached).  If the long term is achieved
before 21 years from now, there is no mid term.

2. Pre-commercial thin and fertilize suitable young
stands to bring them to an earlier harvest.

 For some management units it may be possible to
increase mid term harvests by intensively manag-
ing some stands to grow them to merchantable size
earlier in order to move their harvest forward from
the long term to the mid term.  This strategy may
be suitable in management units where age class
imbalances create timber supply shortages in the
mid term.

3. Commercial thin and fertilize suitable older ex-
isting immature stands.

 For some management units it may be possible to
directly increase mid term harvests by intensively
managing those stands scheduled for harvest in this
period.  It is also possible to increase mid term
harvests by shifting harvest volume from the long
term to the mid term through commercial thinning.

4. Plan ahead for, and commence in the appropri-
ate period (subject to demand), a program of
multiple commercial thinnings in suitable stands.

 The demand for fibre logs or sawlogs from com-
mercial thinnings approximately 40 years from
now is impossible to predict.  However, the history
of ever-increasing utilization in the province sug-
gests the demand might come.  The risks of plan-
ning for such thinnings are small, largely being the
establishment and carrying of higher density stands
longer than would otherwise be considered optimal
(by today’s standards).  Should demand for thin-
nings not arise, other options may exist at that
time.  However, if the demand does arise and suffi-
cient stand densities have not been planned, there
will be few options to meet the demand other than
at the expense of future harvests.  The most suit-
able stands for multiple commercial thinnings
would be those having the characteristics of ready
access, high site productivity, easy operating
ground, and which are relatively close to manu-
facturing facilities.
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Long Term21

1. Eliminate all pre-1982 good and medium site
backlog NSR and all 1982 to 1987 backlog NSR.

 Eliminating the backlog NSR has been an objective
of government programs for nearly the past 20
years.  Where it still exists, its elimination has been
assumed in virtually all management units in the
determination of AAC’s under the timber supply
review.  The program is nearing completion and
must remain a high priority.  There are multiple
benefits: it will increase long term harvest levels; it
is in keeping with the principle of restoring past
degradation; it will soon eliminate a subprogram of
forest management, thereby freeing managers to fo-
cus on other aspects of incremental silviculture; and
it invokes confidence in the public that the forests
are being well managed.

2. Increase regenerated stand volumes by 20%
through the substrategies listed below.

 Timber supply analysis results generally indicate
that for every 1% increase or decrease in regener-
ated stand yields there is a corresponding 1% in-
crease or decrease in long term harvest levels.  A
20% increase in regenerated stand volumes, there-
fore, can be anticipated to result in a 20% increase
in the provincial long term harvest level.

Sub-strategies to Increase Regenerated Stand
Volumes 20%

The strategy of increasing regenerated stand volumes
by 20% can be achieved through various combinations
of the following sub-strategies as appropriate to each
management unit:

(a) Increase the forest fertilization program such
that all suitable stands are treated.

(b) Accelerate the provincial tree improvement pro-
gram by doubling improved seed volume gains,
and expanding the use of Class A seed to 75%
of provincial planting by 2007.

(c) Institute a void management program to ensure
stand voids do not exceed 10% of an area.

                                                       
21 The Long term begins when timber supplies are forecast to reach the
steady long term harvest level, and will vary by management unit.  The long
term usually commences 51 to 151 years from now.

(d) Intensify forest health management to reduce
losses to insects (such as spruce leader weevil)
and disease (such as root rots).

(e) Dedicate more forest area and forest manage-
ment emphasis to higher yield, shorter rotation
hardwood management on those sites where
hardwoods are the most productive tree spe-
cies.

Each of the above substrategies has the potential to
measurably increase total provincial yield, some by 5%
or more.  As not all species and sites are suitable for
each treatment, appropriate individual substrategies
must be chosen for each management unit.

Sub-strategy (e) is likely to increase fibre yield as well
as sawlog yield and merits some caution as to the de-
gree to which it is implemented.

All sub-strategies must be implemented in a manner
which supports achieving the quality and habitat sup-
ply goals.  At the stand level, foresters must ensure
stand tending prescriptions have considered  tree qual-
ity objectives including those for stem taper, knots, and
wood density.

These sub-strategies require active programs to achieve
them.  They do not include passive gains anticipated
through improved resource information, for example,
that anticipated from the Old Growth Site Index proj-
ect.

Some of the sub-strategies should be considered for
environmental review prior to implementation.  An ac-
tivity that is currently acceptable on a smaller scale
may be less so at a larger scale.

Strategy for the Quality  of Future
Timber Supplies
Working Target

To provide focus to incremental silviculture activities
the following ‘working target’ is presented in support
of government’s goals.

Within the Context of the Guiding Principles:

Working Target 3: Over the long term, main-
tain the production of premium quality logs at
or above 10% of total harvest.
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Roughly 15% of the current harvest consists of pre-
mium logs.  This proportion is expected to diminish
over the next several decades.  There is little opportu-
nity to affect the proportion over the near term because
firstly the trees to be harvested are mostly older and
not adaptable to management and, secondly, it will be
difficult to improve quality due to the focus at the same
time on increasing future timber volumes.  The target,
therefore, is to manage British Columbia’s regulated
forests to produce an improved level over the long term
(keeping in mind that what the market defines as a
premium log in 50 to 100 years from now is not likely
to be the same as its definition today).  If the volume
target of 75 million cubic metres is achieved, a 10%
premium log target would translate into an annual
premium log harvest of approximately 7.5 million cu-
bic metres.

Setting a quality standard on the basis of earlier timber
stocks is not realistic nor, possibly, of the best eco-
nomic advantage.  Future demand for forest products
cannot be foretold, but many other timber producing
areas of the world are focusing on timber quality.
Common sense indicates that there is wisdom in having
an option of some higher quality timber being available
in future.

There is no need to set targets for fibre logs or saw-
logs.  The proportion of fibre logs at final harvest is
anticipated to diminish over time as those poorer qual-
ity (from a timber perspective) old growth stands
which generate the bulk of such logs are replaced by
thrifty young regenerated stands following harvesting.
As for sawlogs, the existing and foreseeable structure
of the BC forest industry is such that the basic demand
will be for sawlogs.  The proportion of sawlogs will
increase commensurate to the reductions in both pre-
mium and fibre logs.

Incremental Silviculture Strategies to Achieve
the Quality Target

1. Initiate a long rotation quality management pro-
gram on areas where harvesting must be de-
layed, such as older forest areas, riparian
management zones, etc.  Target funding related
to the attainment of social objectives (for exam-
ple, employment or regional equity objectives)
for spending in these areas.

 Many management units have, or will have, re-
quirements to maintain a minimum percentage of

stands as older forests.  For most commercial tree
species in the province, timber quality generally in-
creases with stand age (up to a point before it be-
gins to diminish with old age).  Assisting the
quality development of such stands through incre-
mental silviculture practices will enhance the qual-
ity further.  “Social” programs have less stringent
return on forestry investment requirements (if any)
and are more suitable where such returns are likely
to be in the distant future.

 Long-rotation quality forests need to be designated
early on, specific long-rotation prescriptions pre-
pared, and special silviculture labels assigned.22

2. Initiate a timber value-added sub-strategy which
will improve the timber value of secondary for-
ests and give preference to establishment and
maintenance of those higher value species
somewhat unique to British Columbia.  This re-
quires programs of spacing, pruning, fertiliza-
tion, and combinations thereof; as well as policy
direction encouraging the establishment and
maintenance of preferred species.

 Value can be added to the timber resource during
the growing stage.  This strategy focuses on tree
species selection and on adding value to standing
trees.  With respect to the former, species that are
somewhat unique to British Columbia and which
historically have demonstrated high market values
may be preferred both during reforestation and
spacing.  With respect to the latter, programs of
spacing, pruning, fertilization, and combinations
thereof must be designed and implemented at the
management unit level.

 Tree improvement programs can also improve
quality factors through selection for disease and
pest resistance and for desired wood quality attrib-
utes.

 Further research as well as improved growth and
yield information and modeling is required to sup-
port this program.  Forecasts of future timber
quality profiles on a management unit and provin-
cial basis are also needed.

                                                       
22 For example, a long rotation prescription might specify silviculturally
managing a second rotation of a previously clearcut area with planting a mix
of 2nd generation improved seedling species, a pre-commercial thinning, two
or more pruning lifts, one or two commercial thinnings, followed by a shel-
terwood cut after 200 years, with a final cut after regeneration is established.
Multiple fertilization treatments may be prescribed between some activities.
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Risks of the Strategy
The following are potential risks to the strategy.  An
evaluation of these is not undertaken.

1. “Ability to deliver” may be a key factor in the de-
velopment and delivery of management unit strate-
gies.

2. Some investments may be in stands that may ulti-
mately be dedicated to other purposes (in which
case it may be assumed values are not lost but
transferred from one use to another higher use).

3. Inadequate record keeping whereby the value
added through incremental silviculture treatments
is not tracked and therefore potentially not recov-
ered during harvest and manufacture.

4. The strategy is not tied to a specific funding level.
Reduced funding from fiscal year 1998/99 levels
may make the working targets unattainable.

Next Steps, Further Needs

Immediate
Successful implementation of the interim incremental
silviculture strategy requires the following be immedi-
ately addressed.

1. The interim strategy should undergo critical re-
view, be amended as appropriate and subsequently
fully adopted.

2. Suitable management unit (forest estate) models
must be developed (or adopted) which will forecast
timber quantity and quality as well as habitat sup-
ply.  Personnel must be trained in using these mod-
els and in the preparation of management unit
strategies.  Budgets must be specifically made
available for the development of management unit
strategies.  Without these the provincial strategy
cannot be effectively implemented.

3. A broad province-wide, management unit overview
analysis of the impacts on short term harvest levels
of using partial harvesting or commercial thinning,
and/or of reducing green-up delays should be con-
sidered.  The (expected positive) results may serve

to encourage these practices, thereby bringing
higher near term harvests into reality.

4. An in-depth analysis of the current and forecast
harvested log quality profile is required to confirm
or replace the interim target of 10% premium logs.

5. The “thinning debate” needs resolution so that pre-
commercial thinning can be used appropriately in
the silvicultural management of BC’s forests.

6. The “value-added sub-strategy” to improve the
quality of future timber supplies requires further
development.

Long Term
Over the longer term, additional research or develop-
ment is required in the following areas:

1. A framework is needed for the application of so-
cio-economic and financial analysis methodologies
in evaluating incremental silviculture options. This
should provide better guidance than presently ex-
ists in the accommodation of social or non-timber
objectives in the silviculture treatment decision
framework.

2. A high-level benefit -cost analysis, broad in scope
but yet founded on management unit level data and
implications would be a useful strategic analysis
project.  Such an analysis would look broadly at
needs, opportunities, responses to treatments, re-
turn on investment, social considerations such as
jobs, community stability, income distribution, re-
gional equity issues, etc., and would demonstrate
corresponding changes in the quantity and quality
of future timber and habitat supply.

3. There is an ongoing need for better growth and
yield data and modeling.

4. The planning framework and strategy need expan-
sion to include non-timber forest resources.  In the
future, the role of incremental silviculture in eco-
system management is likely to be substantial.
The impact of the almost total exclusion of fire on
the evolution of British Columbia’s forests is tre-
mendous and has yet to be fully appreciated.

5. Improved record-keeping is needed to ensure that
silviculture prescriptions and treatments are
tracked.  This has implications for planning and
implementing subsequent treatments when a multi-
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ple treatment regime is prescribed, as well as for
ensuring the investment is recovered at the time of
sale and harvest.

6. A long range study of BC pulp fibre supply is
needed.  Should it forecast a shortage of fibre
serving existing internal BC pulp manufacturing
capacity, more emphasis may be placed on plan-
ning commercial thinnings to yield pulp logs than
is currently suggested in this strategy.
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Abbreviations

The following abbreviations are used.

AAC allowable annual cut
COFI Council of Forest Industries
FAO Food and Agriculture Organization
FRBC Forest Renewal BC
MoF Ministry of Forests
NSR not satisfactorily restocked
TFL tree farm licence
TSA timber supply area
TSR timber supply review
WT working target
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