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NLK CONSULTANTS INC.
THE PULP AND PAPER SECTOR

IN BRITISH COLUMBIA
THE NEXT TWENTY YEARS

SUMMARY REPORT

HIGHLIGHTS OF THE VISION

• Closure of uncompetitive pulp and newsprint capacity.

• Conversion of some machines to specialized production.

• Achievement of world leadership of pulp and paper environmental standards
based on scientific decisions.

• Construction of two new world scale newsprint machines.

• Maintenance of British Columbia kraft pulp capacity by incremental growth
at viable mills.

• Addition of seven cost competItive printing and writing paper
machines - integrated with bleached kraft pulp mills.

• Installation of sawdust pulping facilities with capacity for annual production
of 800 thousand tonnes of kraft pulp.

• Addition of at least 550 thousand tonnes of chemi-thermo mechanical pulp
capacity.

INITIATIVES TO REACH THE VISION

Considerable new investment and a number of initiatives are required to reach that
vision.

•
•

•

•

•
•
•

Restore strong industry cash flows - input from all stakeholders.

Re-establish healthy investment climate. Make appropriate fiscal and
monetary policy adjustments. Alberta forest industry development program
is a good model.

Implement cooperative approach to problem solving to assist British
Columbia industry in becoming more competitive - replace adversarial
labour/management practices.

Evaluate mills and markets. Determine whether or not resource commitment
is justified. Close uncompetitive machines.

Make provision to re-establish dislocated people.

Invest $11 billion in new facilities and environmental upgrading.

Enhance forest values - to increase yields.
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• Communicate effectively to all stakeholders on:

• the importance of the industry in social and economic terms.
• the environmentally acceptable methods of harvesting of a sustainable,

renewable resource.

• Develop new products and markets - technical leadership - with high
quality standards in manufacturing and customer service.

• Stimulate and encourage a British Columbia based pulp and paper equipment
manufacturing industry.

IntrQductiQn

At the request Qf the Opportunity Identification Programme Working Group Qf the
Forest ResQurce DevelQpment Agreement (FRDA.II) NLK Consultants has examined
the British CQlumbia Pulp and Paper Industry and set Qut a visiQn Qf the pulp and
paper sectQr in the year 2010. FQrecasting specific trends and issues, which are
beyond the cQntrQI Qf an individual firm Qr industry, is a hazardQus jQb. Our main
objective in this repQrt is nQt SQ much tQ fQrecast as tQ provide a framewQrk of
where the Pulp and Paper Industry might be headed and to indicate opportunities
in the time frame 1993-2010, as a basis fQr discussiQn.

HistQry dQes tell us hQW industries and prQduct lives have evolved; technically in
terms Qf their design, improved qualities and better manufacturing methQds; how
markets have grQwn; and hQW supply and demand have reacted in response to the
"needs" Qf the market place. The FQrest Industry has a long histQry Qf supplying
prQducts basic tQ many Qf Qur fundamental needs: WQQd fQr heat and cQQking, for
building shelter and accQmmQdatiQns; and pulp and paper as a primary carrier Qf
informatiQn in the fields Qf cQmmunicatiQn, entertainment, educatiQn, and
business.

But, unexpected changes have altered the magnitude and trends in forest prQducts
cQnsumptiQn. FQr example, in the newsprint industry, basis weights were reduced
by up tQ 15% during the 1970's tQ QverCQme increasing costs of distributiQn.
Research and development led tQ the eliminatiQn Qf chemical pulps in the
newsprint furnish to be replaced by 100% thermo mechanical pulp. ImprQved
knQwledge led tQ the establishment Qf bleached chemi-thermQ mechanical pulp as
a new supply SQurce fQr white market pulp. The rapid develQpment Qf cQmputers,
electrQnic media, and fax machines have altered the mix Qf prQducts in the paper
industry. For 15 years a drastic reductiQn in paper cQnsumptiQn has been
predicted. SQ far, the opposite has been the case. WhQ, fifteen years ago, would
have predicted the impact that envirQnmental issues would have Qn the industry?

Nevertheless, it is clear that there is increasing wQrld demand fQr paper and
paperbQard. The visiQn fQr the British Columbia industry is based Qn a shared
value Qf the vital importance of this primary reSQurce sector to the sQcial fabric Qf
the prQvince. It is highlighted by a brQader range of products, with higher values,
eleven billion dollars in new capital, along with some 6000 new direct industry
jobs.
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The Canadian and British Columbia Perspective

The history and economy of British Columbia have long been heavily based on the
forest products industry. Forestry, logging, sawmilling, and pulp and paper
manufacturing have developed as integral parts of that industry.. The Province's
unique mix of high quality softwood species has opened anractive world-wide
markets. The potential of the resource captured the vision of British Columbia
leaders in the early 1960's, resulting in rapid growth in wood products and
construction of some sixteen new pulp and paper mills within a fifteen year period.

Canada produces about 23 million tonnes of pulp per year - 15% of the world
total - and exports some 8 million tonnes, which is over 30% of the world
exports. Canada has produced close to 9.5 million tonnes per year of newsprint in
recent years, (capacity for 1991 was 10.4 million tonnesl, equivalent to
approximately 30% of the world capacity. To put British Columbia in perspective,
in 1990 the British Columbia industry produced 30% of Canadian pulp and 19% of
Canadian newsprint.

Table 1

Production and Exports of Pulp & Newsprint 1990

Millions Qf Tonnes 1990

PrQductiQn

British CQlumbia
Canadian
World

Exports
British Columbia
Canadian
World

6.6
22.7

162.6

3.6
7.9

25.3

Newsprint

1.7
9.1

32.8

1.8*
7.9

14.7

* Sales vQlumes exceeded prQductiQnby 0.4 milliQn tonnes.

Canada leads the wQrld in eXPQrts Qf pulp and newsprint, and British Columbia has
played a majQr role in that performance. See charts pp. 73-74 "WORLD EXPORTS
OF WOOD PULP 1990" and "WORLD EXPORTS OF NEWSPRINT 1990".

However, since 1990, the financial health of British Columbia's forest industry has
deteriorated. The pulp and paper sector has incurred losses in the last 18 months
of close to $900 million. These losses are the result of a prolonged recession and
reduced demand, over-capacity in pulp and newsprint, drastic reductions in prices,
a major upswing in the value of the Canadian dollar, and aging and less
competitive prQductiQn facilities.

- :~
.'
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World Demand for Paper and Paperboard

NLK is forecasting world demand for paper and paperboard to rise from 239 million
tonnes in 1991 to 410 million tonnes in 2010 (the U.N.F.A.O. is more aggressive
at 443 million tonnes by that time). This growth creates a very large demand for
raw material to produce papers to inform, educate, entertain, and carry on
commerce amongst the world's population. Canada and British Columbia
particularly have consistently been leaders in developing and marketing forest
products, especially those from its high quality softwood forests. Much of this
new raw material demand will have to be provided from sustainable renewable
resources. Major changes in policy are required if Canada and British Columbia are
to be significant participants in this growth.

Table 2

Paper & Paperboard Consumption

NLK Forecast Changes 1990-2010

Millions Tonnes

World Consumption 1975 1990 2010 Annual Rate
of Growth %

1975-1990 1990-2010

Paper & Paperboard 130 238 410 4.1 2.5

Newsprint 20 33 52 3.4 2.0
Printing and Writing papers 23 69 137 7.5 3.5
Other Paper 87 136 221 3.0 2.5

Raw Material Sources

Chemical Pulp 80 113 148 2.2 1.4
Mechanical Pulp .u ~ 46 M 1.2
Total Wood Pulp 102 149 194 2.5 1.4
Recycled Fibre N/A 64 145 - 4.2

See charts pp. 75-76 "WORLD PULP & PAPER & PAPERBOARD PRODUCTION BY
MAJOR GRADES 1970-1990" and "WORLD PRODUCTION PULP, PAPER &
BOARD INDUSTRY BY COUNTRY 1990-1991".
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Demand Factors

The demand for paper and paperboard is generally related to changes in GNP and
increases in population. The forecast volumes take into account an increase in
world population from 5.4 billion in mid-1992 to 7.1 billion in the year 2010, an
increase of 1.7% annually. Projections of GOP/GNP growth from 1993 to 1997
by the IMF for major industrial countries are in excess of 3.2%, and for developing
countries 5.5% per year. NLK is using rates of about 3.0% over the seventeen
year period. The result is a 70% increase in demand for paper and paperboard by
the year 2010 or 170 million tonnes per annum. Clearly, there will be sizeable
differences in the regional consumption picture for the industry, as the following
table shows.

Table 3

Total Paper & Paperboard Consumption

(Millions of Tonnes) Average Growth

1970 1990 1995 2000 2005 rz010 1970-90 1990-2010

North America 52 83 88 95 97 98 2.5% 1.0%
Japan 12 29 30 31 31 32 4% .5%
Other S.E. Asia 7 32 44 60 83 112 8% 6.5%
Western Europe 33 60 63 69 70 72 3% 1.0%
South America 5 12 15 19 25 31 4.5% 5.0%
Eastern Europe
(inc CIS) 11 15 18 24 31 38 1.5% 5.0%
Other World 5 9 12 16 20 27 4% 5.5%

TOTAL WORLD 125 240 270 314 357 410 3.5% 2.5%

Because of the rapid spread of electronic media and computer systems in North
America, Western Europe, and Japan - as well as low population growth and low
G.N.P. projections, each of these markets show only minor percentage increases
in consumption from 2000 to 2010. The significant changes will be in the
developing regions where improving living and literary standards will raise the
demand for material printed on paper.

Growth in World Paper and Paperboard Grades

Different growth rates are forecast for the principal grades of paper and
paperboard from 1990 to 2010. Demand for newsprint and other paper and
paperboard (principally packaging materials) is projected to increase by 2% per
year. Demand for printing and writing papers, on the other hand, is forecast to
increase at 3 Y2 % per year.

NLK has projected consumption and growth in four classifications of printing and
writing paper to the year 2010 - uncoated mechanical, coated mechanical,
uncoated wood free and coated wood free _ plus newsprint, tissues and
packaging papers. See charts pp. 78-79 "GROWTH IN WORLD PAPER AND
BOARD CONSUMPTION 1990-2010" and "GROWTH IN WORLD PRINTING AND
WRITING PAPER 1990-2010"
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WOOD FIBRE REQUIRED

In 1990, 47% of fibre needed to produce 240 million tonnes of paper and
paperboard for world wide consumption was in the form of chemical pulp, 15%
was from mechanical pulp, 26% was from recycled fibre, and the balance of 12%
was provided by non-wood fibres and minerals. The wood fibre requirement for
the pulp was in excess of 720 million cubic metres.

By the year 2010, the chemical pulp usage is estimated to drop to 36% and
mechanical pulp to 11% of the total furnish requirements. In spite of this, there
will be a need for an additional 35 million tonnes per year of chemical and
10 million tonnes of mechanical pulp.

The raw material forecasts are summarized in table 4:

Table 4

Consumption of the Main Raw Materials

(Millions of tonnes)

1990 2000 2010 Average Growth
1990-2010

BKP (Softwood) 31 39 50 2.5%
BKP (Hardwood) 30 40 52 2.5%
Sulfite 9 6 4 -4.0%
UKP 35 32 34 -1.0%
Semi-chemical 8 8 8 -1.0%
Mechanical 36 44 46 1.0%
Non-wood 12 21 36 5.5%
Waste paper 63 98 145 4.5%
Minerals 16 24 35 4.0%

TOTAL 240 314 410 2.5%

BKP - Bleached Kraft Pulp
UKP - Unbleached Kraft Pulp

Softwood Fibre Species

About one half the incremental pulp is expected to be produced from softwood
species. There are incremental supplies of softwood expected in Nordic countries
and the U.S. south and in Latin Amenca (primarily Chile). It has been assumed
that C.J.S. countries supply would Just be In balance with the demand, although
there is potential for sizable exports. ASia and Western Europe may also develop
surplus softwood. For all practlcal purposes. Canada has reached the limit of its
softwood harvest under present forest practices and provincial government
policies.

By 2010 there will be an increased demand for over 220 million m3 of wood fibre
per year. NLK has analyzed the fibre make-up by grade of paper and the increased
availability of wood by species world-wide, and concluded that there ;s likely to be
a shortfall of nearly 16 million m3 per annum of softwood species.

6. NLK



There are also serious reservations about the prospects of building some 19 million
tonnes per year of new softwood kraft pulp capacity in traditional softwood
producing regions of the world since this volume would have to come from the
equivalent of 50 or more new kraft pulp mills. The probabilities of locating
sufficient economic fibre supply (more than 2 million m3 per year) and utilizing it
under acceptable environmental conditions for each of these new mills are not
high.

Hardwood Substitutability

Given the pressures on softwood supplies there is likely to be more hardwood pulp
used. There is potential for adding considerable volume of hardwood kraft pulp
capacity in countries where timber growth rates are much faster than traditional
softwood areas. Many of these countries already have plantations established,
requiring relatively small land area. Whether or not those areas can satisfy much
of the increasing pulp demand depends on a number of other factors, such as
available infrastructure, technical capability, political and economic stability and
the willingness of equity investors and lenders to finance major pulp mill
investments approaching $ 700 million for each world scale mill.

British Columbia Fibre Needs

One of the reasons why the British Columbia Pulp and Paper sector has maintained
a reasonable level of cost competitiveness is that its main source of fibre supply
has been in the form of by-product chips from a large sawmill industry. British
Columbia, in recent years, has produced about 15 billion board feet of lumber
annually from approximately 67 million m3 of roundwood. This process has
generated in the order of 9 million Bone Dry Units or 26 million m3 of residual
chips. Those chips have supplied about 82% of the needs of British Columbia's
pulp and paper mills. The balance of the wood supply comes from chipping whole
pulp logs.

As far as the future is concerned, the base case projections of fibre availability
done by H. A. Simons (with annual allowable cuts reduced by 18% to 60 million
m3 from present levels) indicate that the existing mills plus those with firm plans
to proceed will have insufficient raw material to run at 95% of capacity. The
deficit will be more than 4.0 million m3 per year. It is expected that the shortfall
will have to be made up by harvesting wood presently considered "non
merchantable". There will be more use of equipment to debark and chip this
material in the woods.

With a higher supply scenario of 75 million m3 annual allowable cut, 5 million m3
of private wood, plus 10 million m3 of opportunity wood, closer utilization and
thinnings, there would theoretically be room for three new kraft pulp mills.

Clearly, from a market demand perspective there are opportunities for existing
British Columbia mills to expand and become more cost competitive, or even for
new mills to be constructed if the wood fibre was made available and at world
competitive costs.

7. NLK



The implicatiQns are far reaching. It equid be expected that:

1. There will be increased reliance Qn trQpical hardwQods for pulp production 
with a heavy emphasis Qn plantations with short rotations. Paper makers
have been able tQ increase hardwood pulp content to 70% of the total
furnish in paper. Some grades have been produced with 100% hardwood;
although strength characteristics suffer to some extent.

2. The larger percentage of short-fibre furnishes - hardwoods, CTMP, and
recycled fibre in paper making will create stronger demand for high quality,
high strength and high brightness northern softwood pulps.

3. A change may take place in the pricing relationships between northern
softwoods and hardwood pulps. An increased premium for softwood pulp
could result.

4. There may be a temptation for market kraft producers (because Qf higher
prices) to remain unintegrated, but subject to the volatile price swings of a
cyclical commodity. This is noteworthy for the British Columbia producers.
If the Industry here is to survive, integration and higher value products will
have to be carefully evaluated.

5. Some British Columbia chemical market pulp capacity may be closed
because Qf inability tQ justify mandatory capital expenditures. The
prospects of replacing that with market BCTMP need tQ be carefully
analyzed in terms of species characteristics and technical and market
feasibility .

British Columbia Pulp and Paper Capacity

Pulp and paper is produced in British CQlumbia at 26 locations - eight Qf these are
integrated pulp and paper sites, eleven are strictly market chemical pulp mills, 3
are market CTMP mills, 3 are stand-alone paper mills and one is a recycled pulp
mill. The current capacities of the Industry are:

Table 5

Market Pulp
Chemical Grades
Mechanical
Recycled
Total Pulp

Paper
Newsprint & GrQundwood Specialties
Kraft & Linerboard
Fine Papers
Tissue
TQtal Paper

TQtal Pulp & Paper

Metric TQnnes
Per Year lOOO's)

4700
580
120

5400

2500
700
120

90
3410

8810
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The potential total value of shipments at 95 % capacity, and estimated long term
trend prices is $6.8 billion (in 1992 dollars). Actual value of shipments in 1991
was about $4.3 billion.

British Columbia's capacity in market pulp is about 13% of the world market pulp
production. British Columbia's newsprint capacity is nearly 8% of world newsprint
production. In terms of exports, British Columbia's share of world newsprint
exports is about 12%. See chart p. 80 "PRODUCTION CAPACITY 1990
(PERCENT OF WORLD TOTAL)".

Prior to 1990 Canada produced over 30% of the world newsprint volume. The
level dropped to 28% in 1990. However Canada still accounts for 58% of world
exports (down from 70% in 1970).

Outlook for Operating Rates and Prices

During all of 1990, 1991 and thus far in 1992, pulp and newsprint mills in Canada
have operated well below capacity.

Table 6

Rates - Canadian and U.S. Mills 1990 - Ma 1992

1992 to
~ ~ end of May

Canadian Mills
Softwood Kraft
Pulp
Newsprint

U.S. Mills
Softwood Kraft
Pulp
Newsprint

86%
89%

98%
96.8%

86%
87%

92%
96%

89%
87%

95%
97%

The slowing of new capacity commitments - because of extremely low prices and
a reluctance in many countries of lenders to finance new projects - together with
improved economic conditions should permit operating rates for both kraft pulp
and newsprint to recover in 1993. At levels above 92-93% price increases are
frequently implemented.

Kraft pulp prices have seen major declines (from $830 U.S. to $480/metric tonne
at the low point). Prices have been increased through 1992 to $600 for the third
quarter and are expected to recover to much higher levels and should average
about $720* per tonne in constant dollars, on a long term basis.

On the other hand, the outlook for a newsprint price recovery is not so optimistic.
Prices have declined from a high of $685 U.S. per tonne to a low of about $420
where they have remained for the last 6 months. A slow recovery is expected to
a constant 1991 dollar trend level of $520 per tonne**. Canada, during this
recession has lost its dominant share of the U.S. newsprint market. In 1966
Canada supplied 70% of U.S. consumption. This share has gradually been eroded
and during the first 6 months of 1992 it dropped below 50% for the first time .

•
•• NLK Pulp Price Forecasting Service - May 1992

Millar Freeman Printing and Writing forecast July 1992
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Along with this drop has come a lessened ability to establish pricing policies. U.S.
low cost producers have maintained high operating rates while dropping prices.

Kraft paper, Iinerboard, fine papers, and tissue represent a relatively small part of
tonnage produced in British Columbia - about 10% of British Columbia capacity.
Canadian fine paper mills have not experienced the same degree of excess
capacity and have been able to operate at higher rates than pulp and newsprint
mills, whereas tissue mills have taken considerable down time.

The British Columbia industry has strong and historical connections to North
American and European markets. Above average economic growth rates are
projected for Pacific Rim countries. British Columbia is an ideal location in terms
of transportation and service to these markets. This combination presents an
attractive opportunity for both commodity and specialized grades of pulp and
paper.

COMPETITIVE POSITION OF THE BRITISH COLUMBIA INDUSTRY

Pulp and Newsprint Costs

Each year the Forest Sector Advisory Council (FSAC) has surveys· carried out on
competitive manufacturing costs for market softwood kraft pulp and newsprint.
The most recent results, issued in October 1991, are displayed graphically on
pp. 81 "MARKET KRAFT PULP - EXISTING MILLS" AND "NEWSPRINT - EXISTING
MILLS". This data shows that in 1990 for market pulp, the cost of production and
delivery in Canada was about the same as in the high cost Nordic region and
substantially higher than in the United States, particularly the southeast.

For newsprint, Canada had a competitive advantage over Nordic producers, but
had a substantially higher cost than producers in both the U.S. south and
west - the manufacturers with which Canada competes for 80% of Canadian
newsprint sales. Canada's share of the U.S. newsprint market has decreased from
70% in 1966 to less than 50% in 1992. This loss of market share is the result of
construction of new and upgraded facilities in the U.S. A number of recycled
newsprint mills have been built which enjoy lower costs than Canadian
mills - principally, fibre costs, operating and delivery costs. In 1991, the
operating rate of U.S. newsprint manufacturers was 96% versus 87% for
Canadian mills.

The FSAC data is for selected existing operations and the British Columbia Coast
pulp cost data for 1990 was heavily influenced by low operating rates and
disruptions from major maintenance and capital projects underway at several mills.
If new state-of-the-art facilities are compared, British Columbia's position is
somewhat better, particularly for newsprint. For market softwood kraft pulp,
however, an efficient, modern large-scale mill located in British Columbia would
have a delivered cost disadvantage of about $ 75 per tonne, (18%) versus a U.S.
southeastern location. In view of expected shortage of British Columbia wood
supplies construction of such a mill seems unlikely. See charts pp. 81-82
"MARKET KRAFT PULP - STATE-OF-THE-ART MILLS" AND "NEWSPRINT KRAFT
PULP - STATE-OF-THE-ART MILLS".

• By Price Waterhouse
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Higher Value Paper Grades

Competitive costs have also been calculated by NLK for two paper grades which
are not presently produced in British Columbia but which are of priority interest for
future expansion - light weight coated (LWC) and uncoated wood free papers.
Since it is assumed that a paper machine at each location would be integrated
with existing market kraft pulp production, the kraft pulp input for these products
has been charged at the opportunity cost associated with internal use of the pulp
rather than the market sales price.

The NLK analysis for LWC and uncoated wood free papers indicates that a British
Columbia location would have neither a major advantage nor a disadvantage
compared with other locations. Thus, a decision to build facilities would depend
on site specific conditions and the regional investment climate. See charts
pp.85-86 "LIGHT WEIGHT COATED STATE-OF-THE-ART MILLS" AND
"UNCOATED FREE SHEET - STATE-OF-THE-ART MILLS".

The NLK cost projections for new state-of-the-art facilities, like the FSAC data for
existing mills, do not include depreciation and interest expenses. They do,
however, reflect economies of scale and up-to-date process systems. It is difficult
to make meaningful, direct comparisons between production costs at older less
efficient mills and newer, state-of-the-art facilities having lower chemical, energy,
maintenance, and labour costs.

The financial costs, debt servicing and return on equity, associated with capital
intensive industries like pulp and paper are important competitive factors in
deciding whether or not to invest. Certain financial costs are site specific, and are
influenced by local tax rates, interest rates, and the regional investment climate.
To a large extent, these financial costs are outside the control of the private sector
and are the result of government policies. Governments have a key role to play in
influencing when and where new investment in the pulp and paper industry will
take place.

Another major consideration in comparing the competitive position of the British
Columbia pulp and paper sector is the relative value of currencies. For example, in
comparing costs from 1986 to 1990 U.S. producers gained a 16% advantage (A
$455 per tonne cost in 1990 would have been $542 per tonne at 1986 exchange
rates). By the same process Finland's position was worse by 11.3% in the same
time frame.

Canada's somewhat unfavourable competitive cost position, particularly in
comparison to the U.S. may be an indication that the Canadian dollar is over
valued. Many concerned Canadians continue to strongly propose that Canada
should lower interest rate differentials with the U.S. and allow the Canadian dollar
to decline to a parallel purchasing power level around $.80 compared to the U.S.
currency. Price Waterhouse estimates that everyone cent change in the value of
the Canada dollar vs the U.S. dollar changes the Pre-Tax earnings of British
Columbia Forest Industry companies by $100 million. From current levels a
decline to $.80 therefore, would generate $450 million more per year, much of
which would be available to finance a vision of the industry in 2010.
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VISION 2010

The British Columbia Industry at this time, and under present forest management
practices, has reached or exceeded the annual allowable cut. In addition, kraft
pulp and newsprint from a market perspective are certainly mature products.
Therefore, the prospects of greenfield commodity mills are not high. The future
potential lies in development of higher value, specialized pulp and paper products.
NLK has set out a vision of how this development takes place by the year 2010.

• Certain uncompetitive facilities have closed or been substantially changed in
terms of product line, marketing methods and equipment.

• There has been a reduction of up to 500 thousand tonnes per year of
chemical pulp capacity.

• 300 to 400 thousand tonnes of yearly newsprint capability have been shut
down or converted to making higher value grades.

• New environmental standards were set - requiring significant capital
expenditures to reach compliance. The industry had to spend nearly $2.0
billion by 1995 and an estimated $2.0 billion more by 2002. The
technology to reach the 2002 regulated level has not been developed
commercially, nor has the scientific need been established - mill by mill
analysis is necessary to determine the overall industry cost.

• Two new world scale, cost competitive newsprint machines were installed.
Capital costs of about $700 million (1992 dollars) were made.

• "Creep" capacity additions at existing kraft pulp mills have been made in the
order of 400 to 500 thousand tonnes per annum (fibre supply permining),
offsening some of the closures. Capital expenditures of approximately
$500 million were incurred.

• Six paper machines have been integrated with bleached kraft mills. This has
brought about a major change in product mix for the British Columbia
Industry, adding notable volumes (1.5 million tonnes) of printing and writing
grades of paper at much higher values than standard newsprint. Capital
investments of $4.1 billion in 1992 dollars were made.

• The impact of reduced fibre supplies has been offset, to some extent, by
installing sawdust and shavings pulping systems. Up to 2.0 million oven dry
tonnes are being utilized to produce 800 thousand tonnes a year of
bleached kraft pulp at 8 mill locations. This is providing much of the short
fibre necessary in the production of higher valued grades of paper. This
required capital investment of the order of $800 million to $1.0 billion (1992
dollars).

An alternative application for sawdust, shavings as well as bark is to
use them in cogeneration facilities centered in selected regions in the
Province. This kind of programme requires the full support of the
government and the British Columbia Hydro in purchasing power to be
generated at rates which will anract private sector investment.
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Projection of Revenue and Employment vs Base Case

The Canadian and British Columbia pulp and paper mills have operated well below
their capacity for nearly 2 1/2 years as shown in table 6.

Given the substantial drop in prices, lower operating rates and a much higher
Canadian dollar, revenues have declined. Along with this there has been a small
drop of employment in spite of the addition of three new paper machines and two
new CTMP mills in the last 3 1/2 years. The sawmill sector has been affected
more than pulp and paper, and the lower timber cut to supply all mills has also
reduced logging employment.

Actual pulp and paper volumes, revenues, employment and fibre requirements for
1991, for the base case projected to 2010, and for the Industry structure
according to the vision for the year 2010 are shown below.

Table 7

er Industr Data - 1991 and 2010

1991 Base Case
Actual 2010 Vision 2010

Volume of Products
All Grades - million tonnes 6.6 8.2 10.3

Revenues Generated
- $ Millions 4,280 6,400 $8,300

Total Employment 17,045 20,000 23,000

Fibre Requirements million m3 30.9 34.0 38.4

Capital Expenditure Needed
- $ Billion 1.3 1.3* 10.6*

Excludes normal mill "maintenance of business" capital in the order of
$270 million per year.

CONCLUSIONS

During the course of NLK's review of the outlook for the pulp and paper sector of
the provincial forest industry a number of issues were identified as being important
for the industry to be able to continue making significant contributions to the
province in terms of investment, employment and social and environmental
responsibilities.
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Positives

• British Columbia has long had what appeared to many to be an unlimited
supply of high quality, relatively cost competitive softwood timber, both in
the interior and on the coast.

• As the major" employer in the province with a highly effective infrastructure
the forest sector has developed a capable work force that contributes in a
very positive way to the manufacture and marketing of a range of forest
products.

• The province has abundant energy from a variety of sources, generally at
reasonable costs.

• Access to major world markets is broad, in terms of location and modes of
transport. The costs, however, are not always lowest e.g. newsprint
shipped by rail to many publishers in the U.S. is more expensive than from
competing locations in the U.S. south.

• With many of the future opportunities coming from developing countries,
especially on the Pacific Rim, British Columbia is in a strong position to sell
products and service new customers. The growing investments by Asians
and the financial networks created in British Columbia should facilitate joint
venture and partnership arrangements in the British Columbia forest sector.

• High yield pulping technology has made rapid progress, particularly in
western Canada. The process and fibre characteristics give promise that
chemi-thermomechanical pulp will find increasing use in printing and writing
papers. Both softwood and aspen species can be effectively utilized. There
are interesting prospects in marketing specialized and blended grades of
these pulps.

Negatives

• Some of the factors to attract investment capital are not as favourable as
other jurisdictions:

• An over valued dollar and high government deficits give concern about
declining value of investments and lack of competitiveness.

• A widely held view that labour/management relations in the province
are not good; that this situation contributes to non competitive costs,
and disrupts product flow.

• Environmental standards have been set that are beyond those in
competing jurisdictions. The extra capital costs to reach levels that,
with present technology, have not been achieved are sizeable and
make economic justification of new facilities more difficult. The
industry believes that sound scientific evidence should be the basis for
a uniform set of environmental rules across the country.
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• Recycled fibre requirements, especially in newsprint and groundwood
grades are becoming a barrier to U.S. markets. This issue will be a
matter for serious consideration on new machine investment decisions.
The reliability and cost of recycled fibre supplies are key questions.
Markets for higher value grades need to be carefully evaluated in terms
of potential barriers created by legislation governing recycled content.
There is a broad range of individual U.S. state requirements for
recycled newsprint. The risk with higher value grades seems to be
less, although a standard federal law in the U.S. has been proposed
covering other grades. Both Canadian federal and provincial
governments need to work with the pulp and paper industry to oppose
unfair and unreasonable recycled, non-tariff barriers.

• The reduction in annual allowable cuts in British Columbia is causing
serious concern with a growing body of owners, employees and
regional community leaders. Investment and job creation will be much
more difficult to achieve, because of the lack of fibre to expand
traditional product lines. The reduction in raw material supplies and
output will reduce employment and make it more difficult for the
industry to become cost competitive.

Much of the thrust of the initial vision for the pulp & paper sector is to
make more and higher valued product with a restricted raw material
supply.

Initiatives

In order to successfully implement the measures in the vision of the industry in
2010 certain actions are required.

1. The pulp and paper sector must return to healthy positive cash flows to
facilitate capital expenditures of nearly $11 billion on new facilities. All
stakeholders - employees, investors, unions and management, as well as
governments need to cooperate to achieve an acceptable level of
performance.

2. Fiscal & Monetary policies have a major influence on the financial health of
the industry. Lower interest rates and a lower valued dollar are key
elements in improved cash flows. Governments should take appropriate
action.

3. The recent experience in Alberta (1986-1992) whereby that province
attracted close to $3.5 billion of Forest Industry investment capital in a very
successful diversification of the economy, is a useful model for British
Columbia to follow in the vision of 2010. Loan guarantees and
infrastructure assistance were key parts of that program.

4. A cooperative approach must be developed toward solving international
competitive and productivity differences. This must replace the adversarial
relationships that have marked the last 30 years of labour/management
relations in British Columbia.

5. Companies need to evaluate mills and markets, continuing all efforts to
make British Columbia operations cost competitive. This process includes
decisions to close machines or mills that can no longer reach a minimum
cost level..
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6. Industry, government and unions need to agree on these actions and initiate
suitable measures to train displaced workers with new skills and assist them
to relocate as necessary.

7. Substantial investments in improved forestry practices are required to
enhance allowable cuts and avoid the resultant lower volumes of product
and decreased employment.

8. A major effort is needed to inform all stakeholders of the importance of the
industry to the standard of living in the province and the requirements for
major revenues generated by the forest sector in support of expected
services.

9. The fact that this industry depends for its· success on a sustainable,
renewable resource that can be harvested in perpetuity without doing
serious harm. to the environment needs to be understood. All the
stakeholders have an obligation to communicate this message.

10. Considerable investment in research and development is needed to ensure
that products to be made in expanded facilities are technically sound. This
research effort includes working closely with customers and end users in
the market place and establishing new levels of service in both established
markets and rapidly growing ones in developing countries. A pulp and
paper research facility with the full support of industry, government, and
educational institutions utilizing the best skills available is essential to
reverse the major decline in recent years in technical capability.

11. With the kind of growth potential indicated by increases in the world's pulp,
paper and paperboard consumption and the need for new mills by the year
2010 and beyond, the province should be in an excellent position to create
pulp and paper machinery manufacturing capability. The products would be
aimed at both North American and offshore markets. There will be a
demand for over 850 new paper machines, many with recycling capability,
and over 150 new chemical and mechanical pulp mills. The capital
investment to build those mills is over $400 billion in 1992 dollars.

16. NLK



APPENDIX 1

WORLD SUPPLY AND DEMAND - PULP AND PAPER PRODUCTS

Trends and Factors Influencing Demand:

Paper Grades

The most important factors affecting demand for paper and paperboard are the
following:

• changes in GNP
• growth of population
• manufacturing output
• advertising in print media versus other forms
• paper packaging versus other materials
• electronic communications
• grammage changes.

More recently, environmental factors have also become important driving forces,
both positive and negative, in the consumption patterns of paper and paperboard.

Fibre Furnishes

The key issues affecting volumes and types of fibre have been:

• regional growth of paper production
• relative growth of various grades of paper production
• reduction of some pulp grades
• emergence of new pulp grades - especially tropical hardwoods and high

yield mechanical grades
• availability of pulp grades
• relative costs of raw materials (fibres and minerals)
• changes in paper-making processes
• environmental factors.
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Forecasts of Future Demand

Assumptions:

The two most important factors behind NLK's demand forecasts are GNP and
population.

GNP Forecasts (% per annum)-

70-75 75·80 80·85 85-90 90-95 95-00 00-05 05-10

Western Europe 2.9 2.2 1.9 3.1 2.2 2.7 2.4 2.0

Eastern Europe 6.0 3.7 3.6 3.6 3.0 4.0 4.3 4.5

North America 2.6 2.5 2.9 3.0 1.9 3.0 2.5 2.0

South America 6.2 4.2 1.4 1.4 3.1 3.5 3.8 4.0

Japan 4.2 4.7 3.6 4.5 3.1 3.5 3.3 3.0

Other S.E. Asia 8.0 3.5 3.0 6.2 5.2 5.2 5.5 5.5

Other World 4.0 2.7 1.7 2.0 2.5 3.5 3.5 3.5

TOTAL WORLD 3.8 3.0 2.8 3.3 2.5 3.1 3.2 3.0

The main assumptions in this table are:

•
•

•
•
•

a slow recovery to 1995, especially in the developed world.

stronger growth everywhere between 1995 and 2000, with the developed
countries being called upon to make increasing contributions to the
developing regions of the world.

declining growth rates in the developed world between 2000 and 2010.

increasing growth rates in the developing world between 2000 and 2010.

I.M.F., Westminster National Bank, NLK
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Population Forecasts (millions)·

1990 1995 2000 2005 2010 Avg. Increase
1990-2010

Western Europe 410 413 416 418 420 0.1%

Eastern Europe (inc CIS) 375 385 400 415 430 0.5%

North America 275 290 305 318 330 1.0%

South America 435 472 515 560 610 1.8%

Japan 130 130 129 127 125 -0.2%

Other S.E. Asia 2865 3085 3325 3580 3855 1.5%

Other World 760 875 1010 1165 1345 2.9%

TOTAL WORLD 5250 5650 6100 6583 7115 1.5%

The main population assumptions are:

• little or no growth in Europe and Japan

• some growth in the US, based on immigration

• considerable growth in South America and the developing world.

This combination of expanding population and relatively high growth rates in
the developing world, will become increasingly significant in terms of the
location of paper demand growth and the sources of supply.

• Population Reference Bureau - May 1992
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Consumption of Paper Grades by Major Markets

Newsprint

Newsprint is approaching maturity in Western Europe, Japan and especially
North America. Consumption per capita there, is expected to peak during the
next few years and then to start declining, as more information and advertising
is based on other printing papers and alternative media. Grammages will not
fall significantly, buoyed up by legislated recycled content. Increased use of
deinked secondary fibres will be one of the factors encouraging advertisers to
switch to other printing grades, especially for color work.

In other parts of the world, consumption per capita is very low and will be
increasing significantly as literacy levels grow and living standards improve.

Newsprint Consumption per capita (kilos)

1990 1995 2000 2005 2010

Western Europe 19.5 21.8 24.0 22.0 21.0

Eastern Europe (inc CIS) 5.3 6.0 7.0 8.5 9.5

North America 47.3 48.0 49.0 44.0 39.0

South America 4.6 5.5 6.3 7.0 8.0

Japan 30.8 30.8 30.0 29.0 28.0

Other S.E. Asia 1.0 1.3 1.8 2.1 2.5

Other World 1.3 1.5 1.8 2.1 2.5

TOTAL 6.3 6.5 7.0 7.0 7,3
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Nevertheless, total newsprint consumption is estimated to increase by 19 million
to 52 million tonnes per year by 2010.

Newsprint Consumption (millions of tonnes)

1990 1995 2000 2005 2010 Avg. Growth
1990-2010

Western Europe 8 9 10 9 9 Y2%

Eastern Europe (inc CIS) 2 2 3 4 4 3%%

North America 13 14 15 14 14 -
South America 2 3 3 4 5 4%%

Japan 4 4 4 4 4 --
Other S.E. Asia 3 4 6 9 14 8%

Other World 1 2 2 2 3 5%%

TOTAL WORLD 33 37 43 46 52 2%

Printing and Writing Papers

This is a much more complex market sector, with considerably more growth
potential than newsprint.

More widespread use of computers, copiers and fax machines will continue to
stimulate demand for paper, at least in the medium term, and increased leisure
time in developed countries will have a similar effect. Emphasis on education in
the developing countries will boost demand for text books and lead to broader
consumption of books and magazines.

The main threats to printing paper growth will be from ~Iectronic communications
in offices and from TV and video as carriers of advertising and educational
messages.

Our assumption is that these threats will have no major impact on paper demand
growth in the early part of the next century. The next generation of office
workers will have less need to create hard copies of everything they see on their
screens, however, and sooner or later printing and writing paper demand will
cease to grow. This effect will probably be felt first in North America and Japan.
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Printing and Writing Paper Consumption per capita (kilos)

1990 1995 2000 2005 2010

Western Europe 51.2 58.1 67.3 74.2 78.6

Eastern Europe (inc CIS) 5.3 7.8 10.0 14.5 20.9

North America 90.9 96.6 108.2 110.1 112.1

South America 4.6 6.4 7.8 8.9 11.5

Japan 69.2 76.9 93.0 97.0 102.0

Other S.E. Asia 2.4 3.6 4.8 6.4 7.8

Other World 3.9 4.6 5.0 5.4 5.9

TOTAL 13.1 14.7 16.7 17.9 19.3

The total consumption for pnntlng and writing paper grades is projected to
increase from 69 million tonnes in 1990 to 137 million tonnes by 2010 a growth
of 68 million tonnes - the equivalent of 340 new paper machines.

Printing and Writing Paper Consumption (millions of tonnes)

1970 1990 1995 2000 2005 2010 Avg. Growth
197()'1990 1990-2010

Western Europe 9 9 21 24 28 31 0.1% 2%

Eastern Europe 2 2 3 4 6 9 -- 8%

(inc. CIS)

North America 11 25 28 33 35 37 4% 2%

South America 1 2 3 4 5 7 3%% 6Y2%

Japan 3 9 10 12 12 13 5%% 2%

Other S.E. Asia 2 7 11 16 23 30 6%% 7%%

Other World 1 3 4 5 6 8 5%% 5%

TOTAL WORLD 29 69 83 102 118 137 4112 % 3112%

A substantial contribution will be required from China if the forecast for South East
Asia is to be fulfilled. It is impossible to forecast progress in China in any
conventional way, but bearing in mind the rate of change in Eastern Europe in
recent years, it seems reasonable to assume that China will experience radical
reforms sooner rather than later.
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We expect the traditional definitions of woodfree and mechanical papers steadily
to become blurred and increasingly to be replaced with application based
descriptions. However, from the standpoint of furnishes, it is convenient to
continue with the old definitions.

World Printing and Writing Paper Consumption (millions of tonnes)

1970 1990 1995 2000 2005 2010 Avg. Growth
1970-1990 1980-2010

Uncoated 6 11 13 17 20 21 3% 3%%
mechanical

Coated 4 12 15 20 24 31 5%% 5%
mechanical

Uncoated 15 34 43 49 55 63 4% 3%
woodfree

Coated 4 12 12 16 19 22 5%% 3%
woodfree

TOTAL 29 69 83 102 118 137 4%% 3~%

Tissue

Tissue demand has tracked increased living standards in the developed world and
is expected to do the same in the developing regions.

Environmentalists argue that reusable towels and diapers are preferable to
disposables, but we believe that their case is weak and that convenience will be
the deciding factor in the long run. Demand in the developing countries will more
than compensate for somewhat slower growth in Europe and North America.
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Tissue Consumption per capita (kilos)

1990 1995 2000 2005 2010

Western Europe 7.3 8.0 9.5 10.5 12.0

Eastern Europe 2.7 3.0 5.0 6.5 7.0

(inc CIS)

North America 21.8 22.5 23.0· 24.0 24.0

South America 2.3 3.0 4.0 5.5 6.5

Japan 11.5 13.0 15.0 15.5 16.0

Other S.E. Asia 0.3 0.6 0.9 1.7 2.5

Other World 0.7 0.8 1.0 1.7 2.2

TOTAL 2.7 3.0 3.4 4.3 4.9

In total volume tissue consumption is forecasted to increase by 21 million tonnes
per year to 35 million by the year 2010.

Tissue Consumption (millions of tonnes)

1970 1990 1995 2000 2005 2010 Avg. Growth
197G-1990 1990-2010

Western Europe 1.5 3 3 4 4 5 3Y2% 2%%

Eastern Europe -- 1 1 2 3 3 n.a. 5%%

(inc CIS)

North America 3.5 6 7 7 8 8 2Y2% 1 %%

South America - 1 1 2 3 4 n.a. 1 %%

Japan 0.5 1.5 2 2 2 2 5%% 1 %%

Other S.E. Asia -- 1 2 3 6 10 n.a. 12%

Other World 0.5 0.5 , 1 2 3 -- 9%

TOTAL WORLD 6 14 17
!

21 28 35 4%% 4%I

% I
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Other Paper and Board

This sector consists largely of packaging grades (liner, medium, cartonboard) and a
wide range of low volume specialty products. As manufacturing moves steadily
from the developed to the developing countries, while the developed countries
move more and more into service industries, packaging demand will naturally grow
mainly in Eastern Europe, South America and South East Asia.

In Western Europe, North America and Japan, environmental pressure will focus
on reducing the amount of packaging used, as well as recycling it. There will also
be more emphasis on substituting reusable for disposable packaging. We expect
this pressure to result in reduced consumption per capita in these countries.

Other Paper & Board Consumption per capita (kilos)

1990 1995 2000 2005 2010

Western Europe 68.3 66.5 65.0 62.0 59.0

Eastern Europe 26.7 31.0 37.5 43.5 51.0

North America 141.8 135.0 131.0 126.0 121.0

South America 16.1 17.0 19.5 23.0 25.0

Japan 107.7 106.0 104.0 102.0 101.0

Other S.E. Asia 7.3 8.8 10.5 12.5 15.0

Other World 6.6 7.0 8.0 9.0 10.0

TOTAL 23.6 23.5 24.3 25.0 26.1

Nonetheless because of a large base of 124 million tonnes consumption in 1990
the increase in consumption at a 2% growth rate per year results in a forecast
increase of 62 million tonnes by 2010 - requiring over 300 new paper machines.
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Other Paper & Board Consumption (millions of tonnes)

1970 1990 1995 2000 2005 2010 Avg. Growth
1117C>Ueo 199C>2010

Western Europe 18 28 27 27 26 25 2% -%%
Eastern Europe 8 10 12 15 18 22 1% 4%

(inc CIS)
North America 28 39 39 40 40 40 1 Y2% -
South America 3 7 8 10 13 15 6% 4%
Japan 7 14 14 13 13 13 3%% -%%
Other S.E. Asia 4 21 27 35 45 58 8%% 5%
Other World 2 5 6 8 10 13 4%% 5%

TOTAL WORLD 70 124 133 148 165 186 3% 2%

All Paper & Board

The combined effect of these trends by grade of paper and paperboard on regional
demands is shown in the following tables:

Total Paper & Board Consumption per capita (kilos)

1990 1995 2000 2005 2010

Western Europe 146.3 152.5 166.0 168.0 171.0
Eastern Europe 40.0 47.0 60.0 75.0 88.0

(inc CIS)
North America 301.8 304.0 310.0 305.0 297.0
South America 27.6 32.0 37.0 44.0 50.0
Japan 219.2 231.0 240.0 247.0 256.0
Other S.E. Asia 11.2 14.3 18.0 23.2 29.0
Other World 12.5 14.0 16.0 17.0 20.0

TOTAL 45.7 47.8 51.5 54.2 57.6

We expect North America, by far the most extensive user of paper and board in
the world, to start reducing its per capita consumption after reaching 310 kilos per
capita in 2000. Some further increases are still anticipated in Western Europe and
Japan, but the really significant changes will be in the developing regions.
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Total Paper & Board Consumption (millions of tonnes)

1970 1990 1995 2000 2005 2010 Avg. Growth
197001980 19~2010

Western Europe 33.5 60 63 69 70 72 3% 1%
Eastern Europe 11 15 18 24 31 38 1%% 5%

(inc CIS)
North America 51.5 83 88 95 97 98 2%% 1%
South America 5 12 15 19 25 31 4%% 5%
Japan 12.5 28.5 30 31 31 32 4% %%
Other S.E. Asia 7 32 44 60 83 112 8% 6%%
Other World 4.5 9.5 12 16 20 27 4% 5%%

TOTAL WORLD 125 240 270 314 357 410 3%% 2%
%

This table reflects the rapid growth in consumption per capita which we expect in
the developing world and shows that there is also some limited demand growth
left in the developed world.

The forecast world paper and board consumption by grade of paper is summarized
in the following table.

Total Paper & Board Consumption (millions of tonnes)

1970 1990 1995 2000 2005 2010 Avg. Growth
197001990 1990-2010

Newsprint 20 33 37 43 46 52 2% % 2%

Printings & 29 69 83 102 118 137 5 Y.1 % 3%%
Writings

Tissue 6 14 17 21 28 35 4Y.1 % 4%%

Other Paper & 70 124 133 148 165 186 3% 2%
Board

TOTAL 125 240 270 314 357 410 3%% 2%%

On the surface, this shows only a marginal slowing in rates of growth in the next
20 years. However, the population increases and per capita consumptions
expected in developing countries cause key changes in the geographical
distribution of demand for each product. Furthermore, the overall increase to 410
million tonnes has significant implications of this on the sources of supply.

It should be noted that the U.N. F.A.O. has recently forecast World Paper and
Board Consumption to grow to 443 million tonnes by the year 2010.
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Demand for Raw Materials

It is essential to consider the integrated roles of all raw materials, including waste
paper and minerals such as china clay and calcium carbonate, as well as chemical
and mechanical pulp. The forecasts developed here are unconstrained by future
materials availability.

It should be recognized that the large forecast increase in consumption of paper
and board products world wide, of 170 million tonnes between 1990 and the year
2010 requires substantial increases in-capacity and production of pulp. The net
increase is about 40 million tonnes of Bleached Kraft, with a major reduction of
sulfite and a minor amount unbleached kraft, offset by an increase in mechanical
grades of 10 million tonnes. We are projecting waste paper collection to rise
dramatically to 193 million tonnes gross and a net of 145 million tonnes contained
in the final product.

The potential sources of softwood kraft may be constrained by other factors.
Under present circumstances, for example, it is doubtful if a new world scale
facility will be built in Canada due to upper limits having been reached in softwood
fibre availability. There is potential for increased capacity in Scandinavia and
Russia, but there too, there are serious constraints to new capacity 
environmental issues, timber harvesting concerns, and by serious questions of
political stability and investment climate in C.I.S. countries. In our fibre analysis,
we have presumed that Eastern Europe's increased consumption of paper and
board will be satisfied by that regions' fibre availability, but that no surplus will be
exported from that region in the twenty year time frame.

Our first step in examining fibre demand is to construct a world matrix for 1990,
showing consumption of each raw material in each main grade of paper and board.
Note that the figures shown for waste paper refer to the quantities actually used in
the grades of paper shown, not the amounts collected and delivered to the mills.
Waste paper supplies in 1990 amounted to 84 million tonnes, but around 25 % of
this on average is rejected before use or lost in the deinking process.
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1990 Wond Matrix Furnish Estimates by Paper Grades
{millions of tonnesl

News Unc Ctd Unc Ctd nssue Other TOTAL
print Mech Mech Wfree Wfree

BKP (S) 2 3 4 8 3 2 9 31

BKP (H) - - - 18 4 3 5 30

Sulfite 1 - - 1 1 3 3 9

UKP - - - - - - 35 35

Semi-chem - - - - - - 8 8

Mechanical 22 5 4 - - 1 4 36

Non-wood 1 - - 1 - 1 9 12

Waste Paper 7 1 - 1 - 4 50 63

Minerals - 2 4 5 4 - 1 16

TOTAL 33 11 12 34 12 14 124 240

From this, we can estimate similar paper and board furnishes for the years 2000
and 2010, based on the following assumptions:

• paper will be produced as close as possible to the sources of demand,
making the greatest possible use of local raw materials.

• the historically faster growth of consumption of hardwood kraft pulp
compared to softwood in woodfree papers will not continue, due to greater
use of annual fibres and to a lesser extent, waste paper.

• the use of sulfite pulp will resume the long term decline which was only
temporarily halted by the recent demand for totally chlorine-free bleached
pulp.

• environmental pressure to recycle post consumer waste paper will result in
high waste utilization in newsprint, tissues and packaging grades (mainly
Iinerboard and corrugating medium).

• the waste content of printing and writing papers will remain small, with the
main use being in uncoated mechanical grades.

• the mineral content of uncoated woodfrees will trend upwards as more mills
switch from acid to neutral or alkaline paper making.

29. NLK



2000 World Matrix Furnish Estimates by Paper Grades
(millions of tonnes)

News Unc Ctd Unc Ctd Tissue Other TOTAL
print Mech Mech Wfree Wfree

8KP(SW) 3 4 6 10 4 2 10 39

8KP (HW) - - - 23 6 6 5 40

Sulfite - - - 1 1 2 2 6

UKP - - - - - - 34 34

Semi-chem - - - - - - 8 8

Mechanical 25 6 7 1 -- 1 4 44

Non-wood 2 1 - 4 - 1 13 21

Waste Paper 13 3 - 2 - 9 71 98

Minerals - 3 7 8 5 - 1 24

TOTAL 43 17 20 49 16 21 148 314
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2010 World Matrix Fumish Estimates by Paper Grades
(millions of tonnes)

News Unc Ctd Unc Ctd Tissue Other TOTAL
print Mech Mech Wfree Wfree

BKP (SW) 5 4 10 12 5 4 10 50

BKP (HWl - - - 26 8 11 7 52

Sulfite - - - 1 1 1 1 4

UKP - - - - - - 34 34

Semi-ehem - -- - - -0 - 8 8

Mechanical 23 6 10 1 - 2 4 46

Non-wood 3 2 - 8 -- 3 20 36

Waste Paper 21 5 1 3 1 14 100 145

Minerals - 4 10 12 7 - 2 35

TOTAL 52 21 31 63 22 35 186 410

The raw material forecasts are summarized below:

Consumption of the main Raw Materials
(millions of tonnes)

1990 2000 2010 Avg. Growth
1990-2010

BKP (SWl 31 39 50 2Y2%
BKP (HW) 30 40 52 2Y2%

Sulfite 9 6 4 -4%

UKP 35 32 34 ·1 %
Semi-ehemical 8 8 8 -1 %

Mechanical 36 44 46 1%
Non-wood 12 21 36 5Y2%
Waste paper 63 98 145 4Y2%
Minerals 16 24 35 4%

TOTAL 240 314 410 2%%
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Waste paper collections for these levels of final consumption will be:

1990
2000
2010

84 million tonnes
130 millions tonnes
193 million tonnes

The waste paper recovery rates corresponding to these levels are:

1990
2000
2010

35%
41%
47%
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APPENDIX 2

RECYCLING EFFECT ON B.C. PRODUCERS

Important changes have taken place in the last five years in paper and paperboard raw material
usage. Two environmental concerns have had a major impact - waste management and forest
management. Controlling land fills is by far the most prominent problem. Waste paper
accounts for as much as 45 % of the solid waste in land fills. A number of states in the United
States have enacted mandatory recycling programs to help reduce paper in landfills. These are
aimed especially at newsprint. The most important state to B.C. is California where over 2
million tonnes of newsprint are consumed per year, with B.C. traditionally supplying 400 to
500 thousand tonnes. The recycled newsprint content requirement will increase to 50% of
purchases by the year 2000 with a 40 % recycled content. The following tables, as developed
by the Newspaper Association of America, set out the mandatory and voluntary recycling
programs for various state and local governments in the U.S.

These objectives have far reaching implications on Canadian newsprint marketing patterns.
Since Canada consumes about 1.2 million tonnes of newsprint per year we might expect to
recycle up to 50% or 600 thousand tonnes. If a 40% recycled content was required on even
half the normal shipment of newsprint from Canada to the U.S. (close to 8 million tonnes)
then Canadian producers would need 1.6 million tonnes of recycled newsprint content to
satisfy that regulation. Imports of high cost old newspapers would be essential for Canadian
mills to compete in U.S. markets.

Most of the old newsprint (GNP) available in B.C. will be processed in the new deinking plant
in Coquitlam, which has a capacity of 120 thousand tonnes of output per year of deinked pulp.
That plant will consume close to 160 thousand tonnes of GNP. NLK estimates that total
newsprint consumed per year in all B.C. probably doesn't exceed 120 thousand tonnes. Thus
with a 40% collection rate the majority of the GNP used to supply only one plant will have to
be imported from considerable distance and at a high transportation cost. Even with this costly
supply the output of 40% recycled content paper from B.C. appears to be limited to 300
thousand tonnes of newsprint.

At this point mandatory recycled levels have been confined to newsprint. There is some risk
that the regulations could be extended to other grades of paper that Canadian mills produce for
the U.S. market. Neither producers, nor customers want to see that happen, and that trend
should be vigorously resisted by Canadian governments and industries.

Expansion of B.C. paper capacity, regardless of grade, will have to be carefully considered in
the light of existing and possible new regulations in each of the potential markets.
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APPENDIX 2b

RECYCLED NEWSPRINT MILL PROJECTS

(Full Capacity May Not Be Realized In Start-up Year)

Recycled Capacity
(OOO's TonslYear)

Company Location Metric Short

1992

Canadian Pacific Gatineau, Quebec 438 483
Forest Products (de-inking line)
Limited

Daishowa Forest Quebec, Quebec 300 331
Products Ltd. .(de-inking line)

Kruger Inc. Bromptonville, 54 60
Quebec
(de-inking line)

Trois-Rivieres,
Quebec
(de-inked pulp)

i92 874

Note: De-inking line refers to on-Site de-Inking
De-inking pulp refers to on-site de-inking

(Source American Newspaper 42.
Publishers Assn.)

NLK



APPENDIX 2b

RECYCLED NEWSPRINT MILL PROJECTS

(Full Capacity May Not Be Realized In Start-up Year)

Recycled Capacity
(OOO's TonslYear)

Company Location Metric Short

1993

Bear Island Paper Ashland, Virginia 203 224
Company (de-inking line)

Boise Cascade Steilacoom, (West Tacoma) 178 196
Corporation Washington

(de-inking line)

Bowater Incorporated East Millinocket, Maine NA NA
Great Northern Paper (de-inking line)
Co.

Champion International Sheldon Mill, Houston,
Corporation Texas (de-inking line) 450 496

Donohue Inc. Clermont, Quebec 322 355
(de-inked pulp)

James Maclaren Masson, Quebec 191 211
Industries Inc. (de-inked pulp)

Ponderosa Fibres of New York, NW 110 121
America Inc. (Bronx)

(new mill and
de-inking line)

Stone-Consolidated Inc. Shawinigan, Quebec 200 220
(de-inking line)

1,654 1,823

1994

Evergreen Pulp & Redrock, Arizona 284 313
Paper Co. (New Mill plus

de-inking line)
284 313

2,730 3.010
(2.7) (3.0)

NA - Not Available

(Source American Newspaper 43. NLK
Publishers Assn.)



APPENDIX 2b

RECYCLED NEWSPRINT PROJECTS APPROVED BUT INDEFINITELY DELAYEO

Company location

Recycled Capacity
(000'5 TonslYear)
Metric Short

Alabama River
Newsprint Company
(Abitibi-Price/Parsons
& Whittemore Inc.)

Claiborne, Alabama
(de-inking line)

220 243

RECYCLED NEWSPRINT PROJECT UNDER CONSIDERATION

(Full Capacity May Not Be Realized In Start-up Year)

Company

Abitibi-Price Inc.

Alberta Newsprint
Company

Bowater Inc.

Bowater Mersey
Paper Company
Limited (de-inking line)

Domtar Inc.

Fletcher challenge
Canada ltd.

James Maclaren
Industries Inc.

location

Pine Falls, Manitoba

Whitecourt, Alberta
(de-inking line)

Catawba, South Carolina
(de-inking line)

Liverpool,
Nova Scotia

Quebec
(de-inking line)

Elk Falls, Mill,
Campbell River,
British Columbia
(de-inking line)

Crofton,
British Columbia
(de-inking line)

Masson, Quebec
(de-inking line)

Recycled Capacity
(OOO's TonslYear)
Metric Short

150 165

unknown unknown

unknown unknown

unknown unknown

unknown unknown

unknown unknown

unknown unknown

unknown unknown

(Source American Newspaper
Publishers Assn.)
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APPENDIX 2b

RECYCLED NEWSPRINT MILL PROJECTS UNDER CONSIDERATION

LocationCompany

(Full Capacity May Not Be Realized In Start-up Year)

Recycled Capacity
(OOO's TonslYear)
Metric Shoa

Kenaf Paper Company
of Texas Texas
(Kenaf International
Glenrock Leasing Corp.
& Bechtel Enterprises,
Inc.)

Kruger Inc.

MacMillan Bloedel Ltd./
Haindl Papier GmbH

Ponderosa Fibres of
America Inc.

Quebec and Ontario
Paper Company Ltd.

Smurfit Newprint/
Publishers in
Northeast

Smurfit Newsprint

F.F. Soucy Inc.

Southeast Paper
Manufacturing Company

Stora Forest
Industries Ltd.

(Source American Newspaper
Publishers Assn.)

Near Raymondville,

(new mill and de-inking
line)

(Site to be selected)
(de-inking line
expansion)

Turlock or West
Sacramento, California
(de-inking line)

Albany, New York
(de-inking line)

Baie Comeau, Quebec
(de-inking line)

New York State
(new mill and
de-inking line)

Pomona, California
(new machine)

Riviere-du-Loup,
Quebec
(de-inking line)

unknown
(new mill plus
de-inking line)

Port Hawkesbury
Nova Scotia
(new machine and
de-inking line)

45.

unknown unknown

unknown unknown

284 313

110 121

unknown unknown

250 276

222 245

unknown unknown

unknown unknown

174 192

NLK



APPENDIX 2b

NEWSPRINT MACHINE CONVERSIONS UNDER CONSIDERATION

Company

Smurfit Newsprint

Location

Oregon City / Oregon
one or more older
machines - conversion
to other grades of
paper

RECYCLED NEWSPRINT CAPACITY

(OOO's Metric Tons/Year)

Recycled Capacity
(OOO's TonslYear)
Metric Short

unknown unknown

1992
Existing Mills

1992
New Projects

1993
New Projects

1994
New Project

Total

Metric S.h2rI

5,487 6/048
(5.5) (6.0)

792 874
(.8) (.9)

1,654 1,823
(1.7) (1.8)

284 313
(.3) (.3)

8/217 9/058
(8.2) (9.1 )

22

4

8

1

35

Cumulative

22

26

34

35

I

I

I

I

I

•
•
•
1

(Source American Newspaper
Publishers Assn.)
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APPENDIX 2b

RECYCLED CAPACITY OF PRIOR YEARS

(For Historical Use)

Y.m Metric .s..t1Q.rl Mills Cumulative

1989 1,8861 2,078' 9
(1.9) (2.1)

1990 2,1481 2,3661 10
(2.1 ) (2.4)

1991 3,121' 3,441 1 15
(3.1 ) (3.4)

1 For start-ups after the calendar year begins, capacity total has been
adjusted to show the actual capacity of recycled newsprint based on
number of days operating.

COMPLETED RECYCLED NEWSPRINT MILL PROJECTS

(For Historical Use)

1990

CompanY Location

Recycled Capacity
(OOO's TonslYear)
Metric Short

Augusta Newsprint
Company

Smurfit Newsprint

(Source American Newspaper
Publishers Assn.)

Augusta, Georgia
(de-inking line)
started up - 9/90

Pomona, California
(Speed-up)

47.

91

15

100

17

NLK



APPENDIX 2b

Completed Recycled Newsprint Mill Projects

(For Historical Use)

1991

Company Location

Recycled Capacity
(OOO's TonslYear)
Metric Shoa

Atlantic Newsprint
Company

Bowater Inc.
Southern Division &
Calhoun Newsprint Co.

Canadian Pacific Forest
Products Ltd.

Inland Empire Paper
Company

North Pacific Paper
Company

Whitby, Ontario
(new mill and
de-inking)

Started up - 1/91

Calhoun, TN
(de-inking line)
Started up - 8/91

Thunder Bay, Ontario
(de-inking line)
Started up - 10/91

Millwood, WA
(de-inking line)
Started up - 9/91

Longview, Washington
(new machine and
de-inking line)

Started up - 8/91

1992

85

245

46

22

270

94

270

51

24

298

Company Location

Recycled Capacity
(OOO's TonslYear)
Metric Shaa

Fletcher Challenge Elk Falls Mill
Canada Ltd. Campbell River.

Brrtlsh Columbia
(de-Inked pulp)
Started up 1/92

Crofton.
British Columbia
(de-inked pulp)
Started up - 1/92

(Source American Newspaper 48.
Publishers Assn.)

150 165

NLK



APPENDIX 2b

Completed Recycled Newsprint Mill Projects

(For Historical Use)

1992. Cont'd

Company

Irving Paper Limited

Kimberly-Clark Corp.

MacMillan Bloedel Ltd.

Location

St. John
New Brunswick
(de-inked pulp)
Started up - 1/92

Coosa Pines, Alabama
(de-inking line)
Started up - 1/92

Port Alberni
British Columbia
(de-inked pulp)
Started up 1/92

Powell River.
British Columbia
(deinked pulp)
Started up - 1/92

Recycled Capacity
(OOO's Tons/Year)
Metric Short

unknown unknown

310 342

150 165

Spruce Falls Power
and Paper Co.

(Source American Newspaper
Publishers Assn.)

Kapuskasing. Ontario
(de-inking line)
Started up - 1/92

49.

314 346

NLK



APPENDIX 3

COMPETITIVE MANUFACTURING COSTS

The profitability of pulp and paper mills is subject to major swings - largely
because the product prices, (especially pulp), are cyclical and follow commodity
panerns. Demand is generally correlated to world and regional economic
conditions - with strong growth to buoyant economic conditions, stagnant
demand to recessions.

Prices rise and fall relative to regional and world supply/demand balances for each
product. Operating rates exceeding 93% generally support price increases. Rates
of less than 90% cause prices to soften. Weak markets often see prices dropping
below the marginal cost of high cost producers. Given the international
commodity nature of both pulp and newsprint, regional supply and demand
balances are affected by world balances, (considering transportation costs and
currency exchange rates).

The result of this cyclical price volatility in the industry is:

Long term or trend prices tend to follow the average cost of production,
plus the cost of capital, and return on investment.

Low-cost producers earn an above average return on assets, and high-cost
producers are unable to earn an acceptable return.

A Price Waterhouse report summarizing financial results of the British Columbia
forest industry in May 1992 confirms this observation. The industry earned a
2.2% after tax return on assets during the 1982-91 period, compared to 1.9% for
eastern Canadian companies and 4.0% for U.S. companies. Other data in the
report shows that for market pulp and newsprint, production costs in British
Columbia are lower than in eastern Canada and higher than in the U.S.

The report states: "The British Columbia-based [forest products] companies have
generally under performed other North American companies in terms of return on
investment and the return on Canada Savings Bonds, a completely risk free
investment". To help correct this situation, which is unanractive to investors, the
British Columbia industry should focus on those products where manufacturing
costs can be as good as or bener than international competition. History clearly
shows that in pulp and paper it is imperative to be cost competitive.

In the following sections, the cost position for British Columbia producers is
compared to those in other forest products regions. The analysis covers market
pulp and newsprint, (the important existing products), as well as coated
groundwood papers and wood free papers, potential grades for integration with
B.C. pulp mills.
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MARKET PULP

For several years, market pulp cost comparisons have been prepared for the Forest
Sector Advisory Council (FSAC), representing industry, labour and government.

The most recent report of October 1991 covers the period 1986 to 1990. The
1990 survey covers 33% of the world market softwood kraft pulp capacity of
some 15 million tonnes per annum. However, the coverage varies by region:
42% in Canada, 25% in the U.S., 34% in Sweden, and 77% in Finland.
Moreover, the number of mills covered is relatively few: six of seventeen in British
Columbia, three of eighteen in the rest of Canada, seven of twenty-nine in the
U.S., four in Sweden out of fourteen, and six of seven in Finland.

The table below compares costs for 1990.

Market Softwood Kraft Manufacturing Costs •
1990. Canadian $ per air dry metric ton.

U.S. U.S. Eastern B.C. B.C.

~ ~ Canada !!!l!!i.2r Sweden f.\!lli!mt ~

Wood fibre $138 $204 $260 $201 $403 $460 $222
Chemicals 79 56 64 61 54 63 61
Energy 24 39 31 37 14 9 59
Labour 70 72 90 101 102 64 148
Other mill level B ~ .11 ill M E- m
Total mill level 373 451 518 547 631 643 628
Corporate and selling 14 17 26 9 17 16 37

Delivery ...M ..fi ~ ...ll -2.Q ~ ..2Q

Total delivered $455 $537 $608 $653 $708 $716 ~- ==== ......- =- = -==

Total delivered
(in U.S. dollars)·· $390 $460 $521 $560 $607 $614 $630- - - - -- ==-=- -
Capacity utilization rate
1990 97% 98% 81% 89% 89% 82% 64%
1989 98% 99% 92% 91% 95% 91% 91%

Source: Price Waterhouse. FSAC Study. 1986-1 990

• Cost before depreciation and interest expense
•• US SO.857 per CONS

In the above comparison, unit costs in British Columbia are increased by the low
operating rate associated with soft pulp markets in 1990 and construction at one
of the mills included in the survey. If the operating rate had been 93%, (a more
reasonable level), costs for the interior mills would have been reduced by about
CDN$10 per tonne and for the coastal mills by about CDN$1 00 per tonne.
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Nevertheless, this comparison shows that eXisting producers in British Columbia
are on average not competitive with low-cost producers in the U.S., particularly in
the south. The U.S. mills advantage is reflected in the significantly lower
operating rates for British Columbia, and, of course, in the poorer financial
performance of the B.C. companies.

Clearly, there is a range of costs among B.C. mills, but the high cost ones are
vulnerable, especially if during extended market down turns. Some of this high
cost capacity may be closed, especially if management is unable to justify major
capital expenditures showing linle or no return on investment.

This survey provides very useful data on the competitiveness of the existing
industry, which includes mills of various ages, configurations and operating
efficiencies. To address the future of the industry, however, it is useful to
compare new state-of-the-art mills in competing regions. With this approach, the
comparison is focused on the relative cost of important input factors, and is
pertinent to future investment decisions.

Market Softwood Kraft Manufacturing Costs •
1992. Canadian $ per air dry metric ton.

For State-of-the Art Mills

U.S. U.S. Eastern B.C. B.C.

~ West Canada Interior Nordic Q!i!§ ~

Wood fibre 153 230 300 177 421 128 216
Chemicals 46 45 47 46 48 47 45
Energy 25 22 28 13 61 37 15
Labour 62 68 73 72 70 46 72
Other mill level M M .2Q .1Q M- ..ll .2Q

Total mill level 349 433 518 378 669 332 418
Corporate and selling 17 17 17 17 17 17 17

Delivery ...§Q M .M M M .21 .2Q

Total delivered $426 ~ $600 $491 $740 $420 $505==- - -=- ~

Total delivered $358 $433 $504 $412 $622 $353 $425- -- ==- -= ===z -== -(in U.S. dollars)··

Source: NLK

• Cost before depreciation and interest expense
•• US $0.84 per CONS

This indicates that the competitive position for British Columbia is not such a
serious problem when state-of-the-art facilities are compared. The province has a
substantial advantage over the Nordic countries and eastern Canada. However,
production costs for bleached kraft pulp from pine in the southeast region of the
U.S. and from radiata pine in Chile are significantly lower. Fortunately, NBSK sells
at a premium over these coarser fibre southern pine and radiata pine pulps.
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The low cost of producing eucalyptus bleached kraft pulp in Brazil from plantation
wood warrants special attention. For manufacturers of woodfree papers,
hardwood pulp is increasingly being substituted for softwood grades, particularly
the premium NBSK. Thus, there is potential for global pulp prices to be held in
check by abundant supplies of eucalyptus pulp. If political and financial
uncertainties, which are a major concern in Brazil, are eliminated, industry
investment in Brazil could lead to growth of this low-cost pulp source. However,
the growth in supply of NBSK is likely to be more constrained by fibre and
shortages and environmental concerns.

NEWSPRINT

A report was also completed in October 1991 for newsprint, which provides
similar competitive cost data to market softwood kraft. •

The coverage of the newsprint data is more extensive than for market softwood
kraft pulp: 78% of Canadian production, 71 % for the U.S., and about 55% for
Sweden and Finland. While the coverage in the Nordic countries is lower than for
North America, cost competitiveness is less of a concern as total North American
exports to Europe are less than 10% of combined Canadian and U.S.
consumption. Given the extent of the coverage, NLK believes that the FSAC data
provides a reliable analysis of current cost competitiveness of the Canadian
industry.

Newsprint manufacturing and delivery costs for North America and Scandinavian
producers are compared below.

• Price Waterhouse, Newsprint Cost Study, prepared for the FSAC, October 1991.
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Newsprint Manufacturing Costs •
1990, Canadian. p. finished metric ton

U.S. South U.S. West Canada Sweden Finland

Fibre $111 $149 $149 $219 $298
Chemicals 29 36 17 7 5
Energy 98 85 92 114 108
Labour 88 71 124 87 72
Other mill costs ~ ...aQ ...u lli ..ll

Total mill level 435 421 464 531 558

Corporate and
Selling 20 15 33 14 36

Delivery ~ ~ ~ ~ ~

Total Delivered- $487 $488 $583 $628 $690
=- =--== -=- .- =-o:::::z

Total Delivered--
(in U.S. dollars) $417 $418 $500 $538 $591- - =- -
Source: Price Waterhouse, FSAC Study, 1986-1990

• Cost before depreciation and interest expense
•• US$0.857 per CONS

This analysis shows that total Canadian mill level costs are reasonably competitive
with U.S. suppliers. However, the delivered cost, to U.S. publishers from North
American mills, is 20% higher from Canada than from the U.S. south and the
Pacific northwest. Moreover, in the extraordinarily soft markets of 1991 and
1992, the U.S. price dropped to US$420 per tonne, 15 % below the direct cash
cost of Canadian producers.

To address the competitiveness of new newsprint capacity, it is necessary to
compare costs between state-of-the-art facilities in selected locations. This
comparison must also deal with newsprint produced from recycled fibre.

Led by California, a number of U.S. states have legislated a demand for recycled
newsprint·, generally defined as newsprint containing not less than 40% post
consumer waste paper. The industry has responded to these new regulations,
supported by environmental pressures, with amazing speed. By 1996, it is
expected that 50% of U.S. newsprint proouction and 25 % of Canadian newsprint
production will be classed as recycled, an Increase in recycled capacity of over
100% in just five years.
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This rapid growth in North American recycled newsprint demand and production,
coupled with more competitive production costs in the U.S. and a reduction in
U.S. consumption has caused a drop in Canada's share of U.S. newsprint market
from 57% in 1989 to 50% in 1992, with a further decrease projected to less than
49% in 1996. In 1991, the operating rate of the U.S. newsprint industry was
96%; the Canadian industry operating rate was 87%. Canadian producers were
forced to increase offshore shipments by 22% compared to 1990 in order to
achieve that operating rate.

To evaluate future Canadian potential, the competitive cost comparison includes a
100% recycled newsprint mill, located in the U.S., operating on furnish from the
adjacent urban forest.

• See Appendix 2.

Newsprint Manufacturing Costs
1992 Canadian $ p. air dry metric ton

For State-of-the-art mills

BC BC Canada US US US
CON $/FMT ~ Interior !.!Iw1I §m froY ~ 100% Rec Nordic

Fibre 165 80 75 136 171 105 80 220
Chemicals 21 22 22 22 21 22 80 22
Energy 99 111 91 126 119 153 80 180
Labour 64 64 60 65 60 .52 60 57
Other Mill .21 ..ll ..n ~ 2Jl oM ..ll .21

Total Mill 422 350 318 418 442 398 382 551

Corporate 11 11 11 11 11 11 11 11
Delivery -2.Q .J..QQ .J..QQ ..2Q 48 ~ 24 ..M
Total Delivered $493 $461 $429 $499 $500 $444 $417 $616

Delivered US$/FMT $414 ml ll§Q .1!ll .H2Q ll1l ~ .lllI

Production MFMTPA 223 223 225 221 225 225 225 225

1. For state-of-the-art mill with average capacity of 625 FMTPD.
2. Estimate reflects mid-1992 cost levels and exchange rates.
3. Delivery cost is to typical regional markets.
4. Assumed that kraft pulp is provided from an integrated mill at the opportunity cost.
5. Cost before depreciation and interest expenses.

New newsprint machines based on fibre 100% recycled fibre in locations, for
example, like northern California or Arizona are competitive with even the lowest
cost Canadian manufacturers. A 100% recycled newsprint mill located in Canada
would have a competitive disadvantage of over $ 100 CON per tonne compared to
a mill located in a major U.S. population center.
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UGHTWEIGHT COATED

One of the potentially most promising grades for integration or expansion in the
British Columbia paper industry is Light Weight Coated (LWC). This publication
paper grade is used for printing magazines, inserts and flyers, direct mail
advertising, catalogues and similar commercial printing applications. With total
world consumption of nearly 10 million tonnes per annum, it is one of the largest
volume printing and writing commodity grades.

LWC is normally produced from about one-third chemical pulp, one-third
mechanical pulp, and one-third mineral filler/coating material. Coating materials
have a lower cost in the U.S. south, where most of the high-quality clays are
found. However, fibre costs for a British Columbia producer are favorable,
particUlarly in the interior of the province where high quality spruce/pine/fir fibre is
available. These species make very high quality mechanical pulp. An LWC paper
can be produced from nearly 100% of this lower cost source. Thus a British
Columbia mill would have lower costs than most competing areas, (with the
exception of Alberta).

The NLK estimates indicate that, on a delivered cost basis, (except for the Nordic
countries), none of the regions have a substantial underlying competitive cost
advantage. However, in Europe, the competitive disadvantage for Nordic mills
would be small. British Columbia is well positioned to be a competitive supplier to
Pacific Rim markets.

Coated groundwood papers will be one of the fastest growing market segments
during the next two decades, with countries along the Pacific Rim accounting for
much of the growth. Considering that a mill in British Columbia would be cost
competitive, LWC and similar grades provide a promising opportunity. The
feasibility would, of course, have to be established on a site specific basis.
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Competitive Cost Analysis

Ught Weight Coated (LWC)

BC BC Caneda US US
CON ./FMT ~ !n1!!i.2! Alberta mI ~ ~ ~

Fibre 277 221 220 251 282 295 276

Coating Materials 144 152 152 144 145 127 163
Chemicals 33 36 36 36 33 31 36
Energy 91 98 76 115 101 114 164

Labour 68 68 65 69 65 57 62
Other Mill M M ..li ..li .n ...u M

Total Mill 699 661 630 696 709 702 787

Corporate 20 20 20 20 20 20 20
Delivery M lQQ 1.QQ .2Q ~ ~ oM
Total Delivered 779 781 750 787 776 758 860

Delivered USS/FMT 654 656 661 652 637 723
Production M FMTPA 249 249 252 248 252 252 252

1. For state-of·the-art mill with average capacity of 700 FMTPO.
2. Estimate reflects mid-1992 cost levels and exchange rates.
3. Delivery cost is to typical regional markets.
4. Assumed that kraft provided from an integrated mill at the opportunity cost.
5. Cost before depreciation and interest expenses.

UNCOATED WOODFREE PAPER

Uncoated woodfree paper is the most important printing and writing grade, with
global consumption of some 35 million tonnes per annum. As with newsprint,
consumption is concentrated in North America, Western Europe, and Japan, which
together account for about two-thirds of world demand.

The major uses for uncoated woodfree papers are for commercial printing,
stationery and office copy applications. The grade covers a wide range of basis
weights, surface finishes, and paper strengths and printability properties, shipped
in roll, folio or cut sheet form. To 2010, NLK estimates that world consumption of
uncoated woodfree papers will grow by about 30 million tonnes, providing an
opportunity for construction of more than 125 world-scale paper machines. On
the surface, this would seem to present a major opportunity for mills in B.C.
However, distribution and servicing requirements are more extensive than for the
commodity grades of paper. The size of orders and range of customers dictate
stocking and merchant operations close to the printing industry which is
concentrated in the U.S. Mid-west and Atlantic states. Nonetheless NLK believes
there is a growing West Coast and offshore market potential that could
accommodate one or more new wood free machines in British Columbia.
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Given that expansion of chemical pulp manufacturing in British Columbia will be
directly constrained by wood supplies, it is considered unlikely that a new
greenfield kraft mill will be constructed in the province. Thus, the potential for
woodfree paper manufacturers will be to integrate paper machines at existing kraft
mills. In this situation kraft pulp would likely be charged at the opportunity cost 
that is, the net revenue lost if the pulp is used on site rather than sold as market
pulp.

Thus, competitive costs, are tabulated below:

Competitive Cost Analysis

Uncoated Freesheet

CDN $/FMT

Fibre
Filler Materials
Chemicals
Energy
Labour
Other Mill

Total Mill

Corporate
Delivery
Total Delivered

BC

~

590
41
55
55
57

...2l

867

20

..2Q
947

BC
Interior

565
46
55
55
57

...2.a

846

20
.lQ.Q
966

Caned.

~ b11

562 582
46 41
55 55
40 66
54 58

~ ~

822 867

20 20
.lQ.Q .1.Q
942 957

US

~

597
42
55
58
54

...§l

871

20

M
939

US
~ Nordic

589 587
33 55
55 55
63 92
47 51

~ ...2.a

849 908

20 20
..J§ oM
905 982

Brazil
Eucalypt

566
44
55
64
35

21.

835

20

.22.
932

Delivered USS/FMT 796
USS/FST 724

Production M FMTPA 249

812

ua
249

791

ill

252

804

ill

248

789
717

252

760

ill

252

825

1.2Q

252

783
712

252

1. For state-of-the-art mill with average capacity of 700 FMTPD.
2. Estimate reflects mid-1992 cost levels and exchange rates.
3. Delivery cost is to typical regional markets.
4. Assumed that kraft provided from an integrated mill at the opportunity cost.
5. Cost before depreciation and interest expenses.

This comparison indicates that the cost of converting softwood and hardwood
pulp and mineral filler materials into woodfree paper is roughly the same in the
regions considered. Given that the pulp furnish and the mineral filler accounts for
some 70% of the mill level manufacturing costs, this is not surprising.

Thus, there clearly are opportunities for pulp mills in the province to integrate by
the addition of a fine paper machine.
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APPENDIX 4a

B.C. PULP & PAPER MILLS CAPACITIES 1992

The following table sets out the B.C. pulp and paper capacity as at mid 1992.
Bleached kraft pulp and newsprint have been the mainstays of the Industry. Total
chemical pulp capacity is 5.5 million tonnes per year, of which 4.7 million tonnes
is available as "market" pulp. This includes about 170 thousand tonnes of
bleached sulphite. A current expansion to be completed in 1993 will increase
capacity by another 200 thousand tonnes of bleached kraft. The volume of
mechanical market pulp has been increasing and capacity will likely reach 1 million
tonnes per year by 1996/1997. We estimate that some 400 thousand tonnes of
bleached kraft pulp volume will be eliminated because of its uncompetitive nature
when evaluated in the light of mandatory expenditures with no economic
justification.

Newsprint and groundwood specialties capacity is about 2.5· million tonnes
annually. It is expected that two new machines will augment this by 450
thousand tons per year. On the other hand, newsprint machine shutdowns or
conversions to other grades could reduce tonnage by 350 thousand per year.
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APPENDIX 4c B.C. PULP & PAPER RBRE REQUIREMENTS
(BASIS EXISTING AND PLANNED NEW CAPACITY)

PRESENT PULP & PAPER PRODUCTION ANNUAL FIBRE
REQUIREMENTS AT

FULL CAPACITY

M3/TONNE TOTAL FIBRE
REQUIRED MMm3

SOFTWOOD
Kraft Pulp total installed capacity mid-1992
5.5 MM tonnes· 5.5 30.2

Mechanical Pulp for newsprint mills - capacity
2.5 MM tonnes - less chemical pulp (15%) 2.7 5.7

CTMP Market Pulp capacity· SW only
370 M tonnes •• 2.8 1.0

TOTAL PRIMARY PULPING FIBRE REQUIREMENTS 36.9MMm3

PLANNED NEW CAPACITY OPERATING BY 1996 ANNUAL FIBRE
REQUIREMENTS AT

FULL CAPACITY

M3rrONNE TOTAL FIBRE
REQUIRED MMm3

Celgar NBSK 200 M ADMT B.K.P. 5.5 1.0

MECHANICAL PULP BASED PLANTS
Vanderhoof 220 M ADMT CTMP
Fibreco 110M ADMT CTMP Addition
New Mill Ft. Nelson 220··· M ADMT CTMP
Total Mechanical Pulp Potential
440 M ADMT SW 2.8 1.2
Miscellaneous Kraft Pulp Expansions
Debonlenecking
Equivalent to 400 M tonnes 5.5 2.2

PAPER MACHINES
Orenda 150 M FMT M.F.C. Paper
Howe Sound Pulp & Paper
Second Newsprint Machine 240 M tonnes
Gold River
Second Newsprint Machine 240 M tonnes

Total 630 M tonnes 2.7 1.7

TOTAL FORESEEN FIBRE DEMAND @ CAPACITY 43.0MMm3

•
••
•••

Includes 167 M tonnes of SulphIte
Plus 200M tonnes of aspen
50% SW

62. NLK



A
P

P
E

N
D

IX
4

d
M

il
l

C
A

P
A

C
IT

IE
S

-
2

0
1

0

N
O

R
M

A
L

B
A

S
E

C
A

S
E

-
M

T
O

N
N

E
S

P
E

R
Y

E
A

R

P
ul

p
P

ap
er

K
ra

ft
C

T
M

P
N

e
w

s
&

G
rw

K
ra

ft
&

F
in

e
In

te
a

.
M

k
t

I1
tlI

D
S

p
e

ci
a

l
IJ

!w
P

ao
er

s

1
9

9
2

C
a

p
a

ci
ty

8
5

9
4

6
7

4
5

5
3

4
5

7
6

2
4

9
2

7
0

0
1

2
0

D
e

le
tio

n
s

-
B

K
P

C
a

p
a

ci
ty

-4
6

0
-4

6
0

-
N

e
w

sp
ri

n
t

O
ld

M
a

ch
in

e
s

-5
2

-4
2

-3
5

0

A
d

d
it

io
n

s
-

P
ul

p

-
C

el
ga

r
+

2
0

0
+

2
0

0
-

V
a

n
d

e
rh

o
o

f
+

2
2

0
-

F
ib

re
co

+
1

1
0

-
N

e
w

F
t.

N
e

ls
o

n
+

2
2

0

-
P

ap
er

-
O

re
nd

a
1

5
0

-
(H

o
w

e
S

o
u

n
d

)·
(2

4
0

)
-

(G
ol

d
R

iv
e

r)
·

(2
4

0
)

4
4

1
4

1
1

2
6

2
2

9
2

70
0

1
2

0

O
p

e
ra

tin
g

R
at

e
9

5
%

4
1

9
3

1
0

7
0

2
1

7
7

6
6

5
1

1
4

•
N

o
t

pr
es

um
ed

in
ba

se
ca

se
.

63
.

N
I..

K



APPENDIX 4e
B.C. PULP & PAPER FIBRE REQUIREMENTS

NORMAL BASE CASE - YEAR 2010

Total Softwood Requirements from Appendix 4C • @ full capacity

Assume Industry closes some capacity and does not replace it

43.0 million m3

Pulp 460M tonnes at 5.5 m3/tonne
Paper 350M tonnes at 3.1 m3/tonne

Assume rest of industry runs at maximum 95 % capacity

Reduce Fibre
Total Reduced Needs

Assume no debonlenecking of BKP Mills
400M tonnes @ 5.5 m3/tonne

B.C. Fibre Supply Projections 2010 - Base Case
Deficit (with no use of opportunity wood)

2.5
1.1

1.9
~
37.5 million m3

::2.:.l
35.3

32-0
3.3

• Includes
- Celgar expansion

- 400M tonnes debonleneck

• Vanderhoof
- Fibreco
- Fort Nelson

- Orenda
- Howe Sound #2
- Gold River #2

64.

MMm3
1.0

2.2

1.2

1.7

6.1

NLK



A
P

P
E

N
D

IX
4

f

B
.C

.
P

U
LP

&
P

A
P

E
R

-
2

0
1

0

N
O

R
M

A
L

B
A

S
E

C
A

S
E

S
H

IP
M

E
N

T
S

-
A

T
9

5
%

C
A

P
A

C
IT

Y

S
h

ip
m

e
n

ts
M

a
rk

e
t

D
is

tr
ib

u
ti

o
n

-
%

P
ro

d
u

ct
U

n!
tI

V
o

lu
m

e
V

a
lu

e
C

an
ad

a
~

O
ff

sh
o

re
Q

.l
tw

:
IQ

1
Il

M
M

T
o

n
n

e
5

!M
M

E
u

ro
n

8
P

ac
ifi

c
R

im

M
a

rk
e

t
P

ul
ps

A
D

M
T

5
.2

4
4

9
9

5
2

3
3

7
3

2
3

1
0

0

N
e

w
sp

ri
n

t
&

G
ro

u
n

d
w

o
o

d
S

p
e

ci
a

l
F

M
T

2
.2

1
4

3
3

12
5

5
1

3
1

7
3

1
0

0

C
o

a
te

d
,

M
F

C
,

S
C

P
ap

er
s

-
-

-
-

-
-

-
1

0
0

W
o

o
d

F
re

e
P

ap
er

s
.1

1
2

9
5

0
4

0
-

1
0

.
1

0
0

P
a

ck
a

g
in

g
-:

2
...

aM
1

Q
5

0
-

!Q
-

1
0

0

T
o

ta
ls

8
.2

6
4

2
5

8
3

3
28

2
8

3
1

0
0

65
.

N
L

K



A
P

P
E

N
D

IX
4

9
P

R
O

D
U

C
T

P
R

IC
E

S

R
E

C
E

N
T

H
IS

T
O

R
Y

&
S

H
O

R
T

T
E

R
M

F
O

R
E

C
A

S
T

S

1
9

8
2

1
9

8
3

1
9

8
4

1
9

8
5

1
9

8
6

1
9

8
7

1
9

8
8

1
9

8
9

1
9

9
0

19
91

1
9

9
2

1
9

9
3

1
9

9
4

1
9

9
5

1
9

9
6

N
or

th
er

n
B

le
ac

he
d

K
ra

ft
P

u
lp

·
U

.S
.

$
/A

D
M

T
4

4
0

4
4

0
5

1
0

4
0

0
4

5
5

5
7

7
7

1
2

8
2

2
8

0
6

5
7

0
5

2
0

6
2

0
7

5
0

8
8

5
9

0
0

T
re

nd
P

ri
ce

·
C

o
n

st
a

n
t

19
91

D
ol

la
r

$
7

2
0

N
e

w
sp

ri
n

t·
3

0
'

D
el

iv
er

ed
W

es
t

C
oa

st
T

ra
ns

ac
tio

n
U

.S
.

$/
F

M
T

4
4

5
4

4
5

5
0

8
5

0
8

5
1

4
5

5
3

5
9

8
5

5
9

5
6

0
5

2
5

4
6

3
5

1
8

5
5

7
5

9
5

6
5

0

T
re

nd
P

ri
ce

·
19

91
D

ol
la

r
1

9
9

3
·2

0
0

2
$

5
1

8

#5
C

o
a

te
d

·
U

.S
.

$
/S

h
o

rt
T

on
3

4
#

R
ol

ls
1

6
0

15
1

8
6

0
93

1
8

1
8

8
2

2
9

6
8

9
5

5
9

4
0

88
1

8
9

8
9

6
9

1
0

9
0

1
1

4
6

1
2

2
2

T
re

nd
P

ri
ce

·
19

91
D

ol
la

r
1

9
9

3
-2

0
0

2
$

1
0

0
9

W
oo

d
Fr

ee
U

n
co

a
te

d
·

U
.S

.
$

/S
h

o
rt

T
on

O
ff

se
t

N
o

.1
·

4
5

#
S

he
et

s
7

1
0

7
5

5
8

9
5

8
0

9
8

2
5

8
4

3
9

4
3

9
7

5
9

4
0

8
9

3
9

3
8

1
0

2
3

1
0

7
4

1
1

3
1

1
1

7
8

T
re

nd
P

ric
e

-
1

99
1

D
ol

la
r

1
9

9
3

-2
0

0
2

$
9

6
5

P
.&

P
.

W
e

e
k/

A
N

P
A

/P
ri

n
tin

g
&

W
ri

tin
g

P
ap

er
F

o
re

ca
st

e
r/

N
lK

F
or

ec
as

t
N

.A
.

F
ac

t
B

oo
k

W
e

st
C

oa
st

T
ra

ns
ac

tio
n

66
.

N
L

K



APPENDIX 4h

A VISION OF THE B.C. PULP & PAPER SECTOR - THE NEXT TWENTY YEARS

POSSIBLE STRATEGY FOR B.C. MILLS

The British Columbia industry at this time, and under present forest management
practices, has reached or exceeded the annual allowable cut. In addition, kraft
pulp and newsprint from a market perspective are certainly mature products.
Therefore, the prospects of greenfield commodity mills are not high.

Newsprint machines on average in B.C. are only 60% of world scale. B.C. 's
Market pulp mills are just over half the size of state-of-the-art mills.

The future potential lies in development of higher value, specialized pulp and paper
products. NlK has set out a vision of how this development should take place by
the year 2010.

1. Closure or conversion of several newsprint machines.

Reduction of capacity of 350 Finished tonnes of standard newsprint, or its
conversion to groundwood specialties, improved newsprint, or super
calendered grades. The capital cost would range from $150 million to $300
million in 1991 dollars.

2. Closure of some chemical pulp capacity by 2002. (400 - 500 thousand
tonnes per year). Existing mills could make up for this loss with "creep"
type expansion at a capital cost of $400 - $500 million provided fibre supply
was available.

3. The Pulp and Paper Industry, in order to comply with new provincial
environmental regulations will be obliged to spend $2.0 billion by 1995, and
2.0 billion more by 2002 on air and water effluent treatment facilities.

4. At least two new world scale newsprint machines have been planned and
could be constructed by 1998 provided the fibre was available and the
market potential is realized. The capital cost would be about $700 million in
1992 dollars, and capacity addition would be 480 thousand tonnes
annually.

5. There is potential to convert several existing paper machines to higher value
grades from their present low profit potential paper grades. Given the
growth forecast of Printing and Writing Grades for North America - (12
million tonnes increased demand by the year 2010) and South East Asia
(with an increase of 23 million tonnes), there is a good opportunity for
certain bleached kraft pulp producers in B.C. to integrate some part of their
capacity into paper production with the installation of world-scale paper
machines. A source of high quality short fibre pulp is also needed. Ideally,
this would be mechanical pulp (with twice the yield of bleached kraft) to
assist in making wood costs more competitive with low fibre cost areas like
the U.S. south east, Chile and Oceania. This would also give the paper
higher print qualities. Aspen CTMP would be ideal in this use.
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Another attractive opportunity would be to install facilities to pulp sawdust
and shavings from sawmill residuals - thereby providing a short fibre
bleached pulp source at relatively low cost (25 % - 40% of 1992 chip
prices). This pulp would be used in specialized products like white top
Iinerboard, or as a surface layer in certain printing and coating grades, and
as a substitute for hardwood kraft. The total B.C. potential could be 1.5 to
2.0 million Bone Dry Tonnes of raw material (based on log usage in sawmills
of 65 to 70 million m3 ) per year, half of which is either burned at the
sawmills or land filled, and which would yield up to 800M ADMT of pulp.
The capital cost, to do this, depending on location and existing facilities
should range between $800 million and $1 billion.

6. A large volume of hog fuel is still being incinerated or land filled throughout
the Province. There are alternative uses for this raw material. A first choice
for the sawdust and shavings portion of this supply is the production of
kraft pulp. Another possibility is to use it in reconstituted board products.
In the absence of those applications, a strong alternative is the utilization of
sawdust, shavings and bark in co-generation facilities. We believe that
eight or more sites could accommodate co-generation installations of about
50 Megawatts capacity. The capital cost of these projects would run
between $800 million and $1 billion.

Most of the 15 major market kraft mills have the potential to follow one of
these courses. We estimate the market penetration, timing, and other
factors could allow five machines to be built to produce light weight coated,
super calendered, or other grades of communication papers by 2010. This
volume could readily be accommodated in North American and Pacific Rim
markets over the 18 year time frame. The end uses for these grades in
North America 1, particularly in Inserts and flyers, and in catalogues, office
copiers, magazines and commercial printing magazines, are projected to
grow at a rate in excess of 3% per annum in the next decade (about 45%
of which would be in uncoated free sheet, 40% in coated paper, the
balance in uncoated groundwood grades). The capital cost of the
mechanical pulping and paper machine facilities in 1991 dollars, would
amount to $3 to $3.5 billion. The new capacity would be in the order of
1.3 million tonnes per year.

7. We believe there is a reasonable opportunity for at least one wood free
paper machine to be added either on the coast or in the Southern Interior
(close to U.S. transportation facilities) to capitalize on both U.S. and
offshore markets. Hardwood kraft pulp and CTMP is increasingly available
from Western Canadian sources. Sawdust pulp is another prospective
source to augment the furnish of softwood kraft and produce fine paper.
The end uses which continue to show promise for this kind of paper
capacity are commercial printing, office/copy papers and business forms
with a North American growth rate above 3.5% 1 for the next decade. Off
machine coating facilities would be an integral part of this mill.

The capacity and capital cost of such a facility (including finishing
equipment) would be 250,000 plus tonnes, and $500 million including $100
million for off machine coating and finishing equipment.
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Clearly, the decision making process for these major changes would require
thorough analysis, particularly in market planning, but also in the planning
and design of the facilities to ensure that "state of the art" technology, and
competitive cost structure are put in place.

8. Appendix 2.deals with the recycling issue. The U.S. market, particularly for
newsprint is being forced to accept high recycled content (40% is the
standard) by legislation and customer pressures. The bulk of the Canadian
newsprint Industry has to adapt to the needs of its largest customer (80%
of Canadian exports).

B.C. 's major producers of newsprint have been deemphasising standard
newsprint, closing inefficient capacity, converting some other machines and
pursuing recycled newsprint projects closer to the source of recycled
newsprint (O.N.P.) in California and Arizona. They have, however,
contracted with a new deinked pulp mill as a source for about 10% of their
furnish. This mill will consume all the locally available supply of O.N.P. A
substantial part of the recycled newsprint is being sourced outside B.C.,
some from as far away as Chicago. We understand the return haul of
O.N.P. from California to B.C. mills via cargo carrier has been explored and
discarded as not being sufficiently attractive to justify major recycling
investments in B.C.

One major newsprint producer is reducing its investment in the B.C. Forest
Industry altogether. A newsprint mill based on recycled fibre in B.C. does
not, therefore, seem promising. Similar constraints relate to the collection
of suitable fibre to furnish a competitive machine producing high quality
printing and writing papers.

1 Miller Freemlln • FORECASTER 1992.2002
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APPENDIX 4i

VISION 2010 - ASSUMPTIONS

In determining the values of shipments at the year 2010 NLK used the following
approach.

1. Capacities of mills by product line in 1992 were used as a base.

2. Planned addition and expansions already identified in the Industry were
factored in as part of the base case for the year 2010.

3. Shutdowns, conversions, and new additions set out in the vision for 2010
were added on a product line basis.

4. Capital costs for each class of mill based on NLK recent project experience
were estimated and totalled.

Environmental capital costs were obtained from Industry sources recognizing
that technology to reach regulated levels while maintaining quality of product has
not been achieved.

5. Employment estimates were done based on these changes with the addition
of about 3000 people to 1991 levels to bring plants up to capacity and by adding
the identified new mills. The paper machines and sawdust pulping plus additions
to logging in order to supply the incremental fibre supply added a further 3000
jobs to operate the equipment in the vision 2010.

6. Price projections for each product were applied according to NLK pulp
forecast service and Printing and Writing Forecaster long term projections which
look ahead to the year 2002. The forecast prices were translated from U.S.
dollars to Canadian on the basis of an $.82 Canadian dollar Forecast prices were
compared to actual industry experience and adjusted where necessary.
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APPENDIX 4J

B.C. PULP & PAPER - 2010

SHIPMENTS AT 95% CAPACITY

Shipments Market Distribution - %
Product

!lrllU Volume Value Canada ~ Offshore Other I2W
MM_Tonnes !MM Eurooe Pacific Aim

Market Pulps ADMT 5.1 4278 5 23 37 32 3 100

Newsprint &
Groundwood Special FMT 2.8 1839 12 45 13 27 3 100

Coated, MF, SC Papers Tonnes 1.4 1447 5 50 5 40 - 100

Wood Free Papers Tonnes .4 398 20 30 - 50 - 100

Packaging Tonnes ...:J.. ~ 1Q 50 - ~ - 100

Totals 10.2 8326 8 34 23 33 2 100
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APPENDIX 4k

VISION - 2010

CAPITAL EXPENDITURES

Capital
Capacity Change Cost
M. Metric Tonnes $Million

1. Conversion 350M + Tonnes Newsprint 350 $300

2. Replace Pulp Shuts with "Creep" Capacity (400-500) (400-500)

(Fibre Limitations)?

3. Environmental Improvements 4000

4. Two new newsprint machines 480M 700

5. Sawdust pulping - various locations 800M 800-1000

6. Integrate 5 Paper Machines to Kraft Pulping 1300M 3000-3500

7. Wood free machine 250M 600

Total (incl. Pulp "Creep") 3580 $9800-1 Or 600-
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WORLD PULP PRODUCTION BY MAJOR GRADES

70 71 72 73 74 75 76 n 78 79 80 81 82 8:5 84 85 86 87 88 89 90

(lOCO ~)

175000 • All other Pulp !III Mechanical B Chemical/
Semi-chemical

WORLD PAPER AND BOARD PRODUCTION BY MAJOR GRADES

(1000 tons)

250000

70 71 72 7:5 74 75 76 77 78 79 80 81 82 8:5 84 85 86 87 88 89 90

200000

150000

100000

50000

o

iIil All other P&B

!!!l Printings/Writings

• Casemoking/Pockoging

• Newsprint

Source: International Fact & Price Book
Pulp & Paper International 75.



J
-

-
-

-

P
R

O
D

U
C

TI
O

N
O

F
W

O
R

LD
P

U
LP

.
P

A
P

E
R

A
N

D
B

O
A

R
D

IN
D

U
S

T
R

Y
1

9
9

0
-9

1

A
pp

ar
en

t
C

on
su

m
pt

io
n

P
ro

du
ct

io
n

(1
,0

0
0

to
ns

)
0

,0
0

0
to

ns
)

C
ap

ac
ity

P
er

(1
.0

0
0

to
ns

)
ca

pi
ta

P
&

B
P

ul
p

P
&

B
P

ul
p

P
&

B
P

ul
p

(k
g)

1
9

9
0

19
91

1
9

9
0

19
91

1
9

9
0

19
91

1
9

9
0

19
91

E
U

R
O

P
E

B
el

gi
um

1
,2

5
0

4
6

3
2

2
2

.7
2

.9
0

1
2

.1
8

2
7

3
6

6
8

5
1

.1
9

7
1

,1
2

6
4

7
7

4
6

5
Fr

an
ce

8
,0

6
0

2
,9

2
0

1
5

4
.6

8
,7

5
2

8
,7

6
6

3
,6

5
2

3
,9

1
4

7
,0

4
6

7
,3

2
2

2
,2

0
0

2
,4

3
2

G
er

m
an

y
1

4
.6

1
9

2
,1

3
5

1
9

9
.9

1
5

,4
6

1
1

5
,9

3
1

6
,0

0
2

5,
95

1
1

2
,7

7
3

1
2

,7
6

2
2

,6
5

9
2

,3
6

1
N

et
he

rla
nd

s
2

,9
6

3
1

9
8

2
1

6
.0

3
,0

5
0

3
,2

6
9

8
2

6
8

0
0

2
,7

4
2

2
,8

6
0

1
9

2
1

7
5

P
or

tu
ga

l
1

,0
8

0
1

,6
7

0
7

9
.2

7
2

3
7

8
0

4
5

4
5

3
9

78
1

8
6

6
1

,4
4

9
1

,6
1

9
S

pa
in

3
,7

7
0

1
,7

3
0

1
1

5
.4

4
,3

4
1

4
,5

8
2

1
.4

0
0

1
,3

4
9

3
,4

4
5

3
,4

6
2

1
,5

4
2

1
.5

6
3

U
.K

.
5

,7
4

0
6

1
2

1
5

9
.6

9
,3

6
1

9
,1

7
7

2
.5

2
3

2
.3

9
5

4
.9

1
2

4
,9

5
1

5
9

5
5

1
6

E
.C

.
4

4
,7

7
2

1
0

,8
5

8
15

6.
1

5
2

.9
8

4
5

3
,9

8
2

1
8

,6
6

0
1

8
,8

5
3

3
9

,3
4

4
3

9
,8

1
3

9
,9

2
7

9
,8

2
9

F
in

la
nd

1
0

,1
1

5
9

.8
3

0
2

5
2

.4
1

,3
8

7
1

,2
6

2
7

,5
0

4
7

,2
4

0
,

8
,9

6
6

8
,7

7
7

8
.8

8
6

8
,4

8
3

N
o

rw
a

y
1

,9
9

0
2

,5
9

0
1

5
3

.3
6

3
9

6
4

4
1

,6
5

2
1

.5
8

7
1

,8
2

0
1

,7
8

4
2

,1
6

9
2

,1
0

8
S

w
ed

en
9

,1
9

0
1

0
,8

8
5

2
1

8
.8

1,
96

1
1

,8
8

2
7

,3
7

5
7

,1
1

4
8

,4
2

6
8

,3
4

2
9

,9
1

4
9

.7
6

9

N
or

di
c

2
1

.2
9

5
2

3
,3

0
5

2
1

2
.8

3
,9

8
7

3
,7

8
8

16
,5

31
1

5
,9

4
1

1
9

,2
1

2
1

8
,9

0
3

2
0

.9
6

9
2

0
.3

6
0

A
us

tr
ia

3
,5

0
4

1
,7

2
5

1
7

4
.9

1
,2

8
3

1
.3

8
6

1,
66

1
1

,7
1

8
2

.9
3

2
3

.0
9

0
1

,4
6

0
1

,4
8

0

O
th

er
W

.
E

ur
op

e
4

.8
3

9
2

,0
0

8
1

8
6

.7
2

,7
8

2
2,

85
1

2.
29

1
2

,3
5

4
4

,2
2

7
4

,3
4

9
1.

80
1

1
,8

0
7

T
ot

al
W

.
E

ur
op

e
7

0
.9

0
6

3
6

.1
7

1
1

6
0

.0
5

9
.7

5
3

6
0

,6
2

1
3

7
,4

8
2

3
7

.1
4

8
6

2
.7

8
3

6
3

.0
6

5
'

3
2

,6
9

7
3

1
.9

9
6

C
IS

l'
.0

6
5

e
1

0
,7

8
0

e
2

7
.4

9
.7

1
3

7
.6

9
2

9
.1

5
0

7
,4

2
0

9
.8

0
0

7
,6

8
2

9
,6

0
0

7
,5

8
0

C
ze

ch
os

lo
va

ki
a

1
,5

5
0

1
.1

2
0

6
2

.2
1

.2
1

9
9

7
0

97
1

8
3

2
1

.3
2

3
1

,0
4

5
1

.1
1

7
9

7
8

P
ol

an
d

l,
5

0
0

e
1

,0
0

0
e

2
1

.6
8

4
6

8
3

5
5

7
9

5
4

5
1

,0
6

4
1

,0
0

0
5

2
2

5
0

0

T
ot

al
E.

E
ur

op
e

1
7

.9
7

1
1

5
.2

3
0

2
8

.6
1

4
,2

9
3

1
1

.7
5

4
1

2
,4

3
3

1
0

.2
7

7
1

4
,7

2
3

1
2

,0
4

4
1

2
.6

1
4

1
0

,2
3

1

T
ot

al
E

ur
op

e
8

8
.8

7
7

6
1

,4
0

1
9

1
.6

7
4

.0
4

6
7

2
,3

7
5

4
9

.9
1

5
4

7
.4

2
5

7
7

.6
0

6
7

6
.1

0
9

4
5

.3
1

1
4

2
.2

2
7

S
ou

rc
e:

P
ul

p
&

P
ap

er
In

te
rn

at
io

na
l



t'
H

U
U

U
l,

;
II

U
N

u
r
-

V
Y

U
"L

U
"
U

U
"
.

,.1
\,.1

:"
I
\

...
.U

D
U

l\
n

U
lI

't
U

U
O

I
n

'
,
~
~
v
·
~

I

A
pp

ar
en

t
C

on
su

m
pt

io
n

P
ro

du
ct

io
n

11
,0

0
0

to
ns

)
(1

.0
0

0
to

n
sl

C
ap

ac
ity

P
er

(1
,0

0
0

to
ns

!
ca

pi
ta

P
&

B
P

ul
p

P
&

B
P

ul
p

P
&

B
P

ul
p

(k
gl

1
9

9
0

19
91

1
9

9
0

19
91

1
9

9
0

19
91

1
9

9
0

19
91

N
O

R
TH

A
M

E
R

IC
A

C
an

ad
a

1
9

.0
7

5
2

7
,4

9
8

2
1

0
.7

5
,6

2
2

5
,6

8
8

1
5

,3
9

3
1

4
,9

0
7

1
6

,5
4

0
1

6
,6

7
1

2
2

,8
3

0
2

3
,3

2
9

U
S

A
7

8
.8

9
0

6
1

.1
4

7
3

0
2

.3
7

7
.6

8
4

7
6

,3
7

8
5

6
,2

8
0

5
6

,6
8

0
7

1
.4

7
1

7
2

,1
5

1
5

7
.1

9
8

5
7

,8
9

6

T
ot

al
N

.A
.

9
7

.9
5

6
8

8
.6

4
5

2
9

3
.6

8
3

.3
0

6
8

2
.0

6
6

7
1

,6
7

3
7

1
.5

8
7

8
8

.0
1

1
8

8
,7

2
2

8
0

,0
2

8
8

1
.2

2
6

A
S

IA
C

hi
na

P
eo

.
R

ep
.

1
5

,5
0

0
1

1
,0

0
0

1
3

.7
1

4
,4

2
9

1
5

.8
8

8
1

0
.6

0
8

1
1

,4
2

1
1

3
,7

1
9

1
4

.7
8

7
1

0
,2

7
0

1
0

,7
5

0
In

di
a

3
.3

0
0

1
,4

5
0

3.
1

2
,5

2
5

2
,5

7
6

1
,1

2
5

1
,3

0
0

2
,2

9
5

2
,4

0
0

9
7

5
1

,1
5

0
Ja

pa
n

3
2

,4
1

4
1

5
,0

8
2

2
3

4
.7

2
8

,2
2

0
2

9
.1

0
6

1
4

.2
0

3
1

4
.6

4
8

2
8

.0
8

6
2

9
,0

6
8

1
1

.3
2

8
1

1
,7

2
9

K
or

ea
,

R
ep

.
o

f
5

,2
9

4
4

0
0

1
1

2
.9

4
,3

1
0

4
,8

7
7

1
,4

5
3

1
,5

9
7

4
,5

2
4

4
.9

2
2

3
1

8
3

2
7

T
ai

w
an

4
,5

0
0

4
5

5
1

7
4

.4
3

.3
2

0
3

,5
9

3
8

5
4

1
,0

2
2

3
,3

3
7

3
,7

4
6

41
1

4
1

2

T
ot

al
A

si
a

6
8

.3
2

0
3

1
.5

4
1

2
0

.7
6

1
.8

5
1

6
5

.5
8

6
3

0
.7

8
4

3
2

,8
0

2
5

7
.0

7
1

6
0

.4
4

8
2

5
.2

3
6

2
6

.3
8

6

LA
TI

N
A

M
E

R
IC

A
A

rg
en

tin
a

1
,3

5
0

87
1

3
3

.8
8

3
2

1
,1

1
7

6
2

5
6

3
3

9
2

6
9

6
3

7
2

6
6

6
7

B
ra

zi
l

5
,8

7
4

5
,2

9
8

2
8

.6
4

.1
5

1
4

,1
8

2
3

,4
9

2
3

,5
6

0
4

,8
4

4
4

,8
8

8
4

,4
5

3
4

,8
3

9
C

hi
le

4
9

4
1

,1
5

1
3

5
.8

4
1

7
4

7
9

2
2

7
4

4
8

4
6

2
4

8
5

8
0

5
1

,1
1

3
M

ex
ic

o
3

,8
1

5
1,

08
1

3
9

.0
2

,9
8

2
3

,2
4

0
1

,0
7

9
1

,0
2

5
2,

87
1

2
,8

9
6

7
7

2
7

0
5

T
ot

al
La

tin
A

m
er

ic
a

1
3

.8
7

7
9

,5
0

0
2

7
.6

1
1

,2
3

8
1

2
,0

2
7

6
,2

4
9

6
.4

8
7

1
0

,7
8

2
1

,9
7

2
7

,2
6

9
7

,8
3

8

A
U

S
T

R
A

LA
S

IA
A

us
tr

al
ia

2
,5

0
0

e
1

,1
0

0
1

5
4

.7
2

,8
0

5
2

,6
4

5
1

,2
6

8
1

,1
4

2
2,

01
1

2
,0

2
8

1
,0

2
9

1
,0

0
7

N
e

w
Z

ea
la

nd
9

5
3

1
,4

6
4

1
6

2
.3

5
7

9
5

6
0

7
0

7
6

9
2

8
1

0
8

0
0

1
,3

2
0

1,
33

1

T
ot

al
A

us
tr

al
as

ia
3

,4
5

3
2

,5
6

4
1

2
6

.1
3

.4
0

9
3

,2
3

1
1

,9
7

5
1

,8
3

4
2

,8
2

1
2

,8
2

8
2

,3
4

9
2

,3
3

8

A
F

R
IC

A
S

ou
th

A
fr

ic
a

2
,2

2
5

2
,2

5
6

4
3

.2
1,

56
1

1
,5

5
7

1
,3

8
0

1
,3

7
5

1
,9

0
4

1
,9

0
5

1
,8

6
5

1
,8

6
0

T
ot

al
A

fr
ic

a
3

.4
3

3
3

.2
3

6
5

.2
3

.4
9

2
3

.5
0

0
1

.8
8

1
1

.8
8

7
2

.7
3

6
2

,7
3

2
2

,3
8

7
2

.3
8

3

T
O

T
A

L
W

O
R

LD
2

7
5

.9
2

5
1

8
6

.8
8

7
4

4
.5

2
3

7
.3

4
2

2
3

8
.7

8
5

1
6

2
.4

7
7

1
6

2
.0

2
2

2
3

8
.9

2
7

2
4

0
.8

1
1

1
6

2
.5

7
0

1
6

2
,3

9
7

77
.



...
...

._
---

_
..

-
-
~

-
-
-
-
-
-

G
ro

w
th

in
W

or
ld

P
ap

er
&

B
oa

rd
C

o
n

su
m

p
tio

n
19

90
-2

01
0

m
ill

io
ns

of
to

nn
es

50
0

r-
i

40
0

-
-.

..
-.

.-
..

.-
..

..
..

..
..

..
..

-.
..

-.
--

--
-.

--
--

--
--

--
.-

-.
..

20
10

20
05

20
00

19
95

19
90

30
0

-
..

-.
..

-.
..

..
-.

..
..

-.
-.

--
.-

.

20
0

10
0 o

S
U

M
M

IT
C

O
N

F
E

R
E

N
C

E

-O
th

e
r

P
ap

er
&

B
oa

rd
fiil

i1
Ti

ss
ue

.P
ri

n
ti

n
g

s
&

W
rit

in
gs

tB
IN

ew
sp

rin
t

N
L

K
C

on
su

lt
an

ts
In

c.

78
.



G
ro

w
th

in
W

or
ld

P
rin

tin
g

&
W

ri
tin

g
P

ap
er

C
o

n
su

m
p

tio
n

1
9

9
0

-2
0

1
0

m
ill

io
ns

o
ft

o
n

n
e

s

20
10

20
05

20
00

19
95

19
90

5010
0

15
0

20
0

f
I

o

S
U

M
M

IT
CO

NF
ER

EN
CE

•
N

ew
sp

rin
t

fiil
liU

nc
oa

te
d

M
ec

ha
ni

ca
l

-
C

oa
te

d
M

ec
ha

ni
ca

l
~
U
n
c
o
a
t
e
d

W
oo

df
re

e
-C

o
a

te
d

W
oo

df
re

e

N
LK

.C
on

su
lt

an
ts

I

79
.



--
-

-

P
ro

du
ct

io
n

C
ap

ac
it

y:
19

90
(P

er
ce

nt
o

fW
or

ld
T

ot
al

)

P
er

ce
nt

o
V

I

40 30

-
20

L
.

10
I"

:

B
ri

ti
sh

C
ol

um
bi

a
C

an
ad

a
us

S
U

M
M

IT
C

O
N

F
E

R
E

N
C

E

ffi
ill

Pu
lp

_
N

ew
sp

ri
n

t
•

P
ap

er
&

B
oa

rd
*

80
.

N
L

K
C

on
su

lt
an

ts
In

c.



C
o

m
p

et
it

iv
e

A
n

al
ys

is

M
ar

ke
t

K
ra

ft
P

u
lp

B
le

ac
h

ed
S

o
ft

w
o

o
d

E
xi

st
in

g
M

il
ls

B
.C

.
C

o
a

st

F
in

la
n

d

S
w

e
d

e
n

B
.C

.
In

te
ri

o
r

E
a

st
e

rn
C

a
n

a
d

a

U
S

W
e

st

U
S

S
o

u
th

uno
C

or
po

ra
te

&
D

el
iv

er
y

•
O

th
er

M
ill

C
os

ts

la
b

o
u

r

•
E

ne
rg

y

•
W

oo
d

F
ib

re

o
10

0
20

0
30

0
40

0
60

0
60

0
70

0
80

0
19

90
C

an
$/

A
D

M
T

B
ef

or
e

D
e

p
re

ci
a

tio
n

a
n

d
In

te
re

st
S

o
u

rc
e

:
P

ri
ce

W
at

er
ho

us
e

F
S

A
C

R
e

p
o

rt

81
.



..
..

..
._

--
--

--
--

-


,.

C
o

m
p

et
it

iv
e

A
n

al
ys

is

N
ew

sp
ri

n
t

E
xi

st
in

g
M

ill
s

F
in

la
n

d

S
w

e
d

e
n

C
a

n
a

d
a

U
S

W
e

s
t

U
S

S
o

u
th

IIII
D

C
or

po
ra

te
&

D
el

iv
er

y

•
O

th
e

r
M

ill
C

os
ts

•
La

bo
ur

•
E

ne
rg

y

•
W

o
o

d
F

ib
re

o
10

0
20

0
30

0
40

0
50

0
60

0
70

0

a
e

fo
re

D
e

p
re

ci
a

tio
n

an
d

In
te

re
st

S
ou

rc
e:

P
ri

ce
W

at
er

ho
us

e
fS

A
C

R
ep

or
t

1
9

9
0

C
a

n
$

/F
M

T

82
.



C
o

m
p

et
it

iv
e

A
n

al
ys

is

M
ar

ke
t

K
ra

ft
P

u
lp

B
le

a
ch

e
d

'S
o

ft
w

o
o

d
&

H
ar

d
w

o
o

d
S

ta
te

-o
f-

th
e-

A
rt

M
ill

s

N
o

rd
ic

N
B

S
K

C
a

n
a

d
a

E
a

st
N

B
S

K

U
S

P
N

W
N

B
S

K
j.
.
.
.
.

B
C

C
o

a
st

N
B

S
K

B
C

In
te

ri
o

r
N

B
S

K

A
lb

e
rt

a
N

B
S

K

A
lb

e
rt

a
A

sp
e

n

U
S

S
o

u
th

P
in

e

C
h

ile
R

ad
ia

ta
' 1

E
2

B
ra

zi
lE

u
ca

ly
p

tu
s

I
I

I
-r

=
=

I
I

I
I

I

o
10

0
20

0
30

0
40

0
60

0
60

0
70

0
80

0
1

9
9

2
C

an
$/

A
D

M
T

B
e

fo
re

D
e

p
re

ci
a

tio
n

an
d

In
te

re
st

S
o

u
rc

e
:

N
lK

C
o

n
su

lta
n

ts
In

c.

83
.

IllID
C

or
po

ra
te

&
D

el
iv

er
y

•
O

th
e

r
M

ill
C

os
ts

La
bo

ur

•
E

ne
rg

y

•
W

o
o

d
F

ib
re



--

C
o

m
p

et
it

iv
e

A
n

al
ys

is

N
ew

sp
ri

n
t

S
ta

te
-o

f-
th

e-
A

rt
M

il
ls

N
o

rd
ic

U
S

P
N

W

C
a

n
a

d
a

E
a

st

B
C

C
o

a
st

Be
In

te
ri

o
r

U
S

S
o

u
th

A
lb

e
rt

a

UID
IC

or
po

ra
te

&
D

el
iv

er
y

.
.

O
th

e
r

M
ill

C
os

ts

L
a

b
o

u
r

•
E

ne
rg

y

•
W

o
o

d
F

ib
re

o
1

0
0

2
0

0
3

0
0

4
0

0
6

0
0

6
0

0
7

0
0

B
ef

or
e

D
ep

re
ci

at
io

n
an

d
In

te
re

st
S

ou
rc

e:
N

LK
C

on
su

lta
nt

s
In

c.

1
9

9
2

C
a

n
$

/F
M

T

84
.



C
o

m
p

et
it

iv
e

A
n

al
ys

is

L
ig

h
t

W
ei

g
h

t
C

o
at

ed S
ta

te
-o

f-
th

e-
A

rt
M

ill
s

N
o

rd
ic

C
a

n
a

d
a

E
a

st

B
e

In
te

ri
o

r

B
C

C
o

a
st

U
S

P
N

W

U
S

S
o

u
th

A
lb

e
rt

a

UII
II

C
or

po
ra

te
&

D
el

iv
er

y

O
th

e
r

M
ill

C
os

ts

La
bo

ur

•
E

ne
rg

y

[]
j

M
in

e
ra

ls

•
W

o
o

d
F

ib
re

o
20

0
40

0
60

0
80

0
10

00

B
ef

or
e

D
e

p
re

ci
a

tio
n

an
d

In
te

re
st

S
o

u
rc

e
:

N
LK

C
o

n
su

lta
n

ts
In

c.

1
9

9
2

C
an

$/
F

M
T

85
.



~
~

-
-

-
-

-
-

-
-

C
o

m
p

et
it

iv
e

A
n

al
ys

is

U
n

co
at

ed
F

re
es

h
ee

t

S
ta

te
-o

f-
th

e-
A

rt
M

il
ls

N
o

rd
ic

B
C

In
te

ri
o

r

C
a

n
a

d
a

E
a

st

B
C

C
o

a
st

A
lb

e
rt

a

U
S

P
N

W

B
ra

zi
l

E
u

ca
ly

p
tu

s

U
S

S
o

u
th

IIII
D

C
o

rp
o

ra
te

&
D

e
liv

e
ry

•
O

th
e

r
M

ill
C

os
ts

•
L

a
b

o
u

r

•
E

n
e

rg
y

EJ
M

in
e

ra
ls

•
W

o
o

d
F

ib
re

o
20

0
40

0
60

0
80

0
10

00

B
ef

or
e

D
ep

re
ci

at
io

n
an

d
In

te
re

st
S

ou
rc

e:
N

LK
C

o
n

su
lta

n
ts

In
c.

19
92

C
a

n
$

/F
M

T

86
.




